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Preface  

These proceedings represent the work of contributors to the 15th International Conference on Intellectual 
Capital, Knowledge Management & Organisational Learning (ICICKM 2018), hosted by The University of the 
Western Cape, Cape Town, South Africa on 29-30 November 2018. The Conference Chair is Prof. Shaun Pather 
and the Programme Co-Chairs are Dr. James Njenga and Dr. Carolien van den Berg, all from the University of 
the Western Cape. 
 
Conceptual frameworks, theories and models of intellectual capital management and knowledge management 
have been evolving for over two decades. Both academic researchers and practitioners have posited that their 
successful application benefits organizations by improving their operations, personnel management and 
strategy development.  As such, ICICKM has become a well-established event on the academic research 
conference calendar.  The conference is now in its 15th year and the key aim remains the opportunity for 
participants to share their research and associated ideas with a view of advancing the body of knowledge in 
the fields associated with ICICKM. The scope of papers will ensure an interesting two days of vigorous 
intellectual debate. The subjects covered illustrate the wide range of topics that fall into this important and 
ever-growing area of research.  This year, given the advances in the Fourth Industrial Revolution, there are 
several papers that introspect the nexus of intellectual capital and that of knowledge management. 
 
The opening keynote presentation is given by Dr. Klaus North, from the Wiesbaden Business School, Germany 
on the topic of Knowledge Management in Digital Change. Then an afternoon keynote will be given by Dr Dan 
Remenyi, Extraordinary Professor at University of the Western Cape, on the subject When Machines get Smart. 
The second day of the conference will open with an address by Donovan Muller, Senior Executive: Western 
Cape, Zimele Technologies, South Africa who will talk about Information and Knowledge Management in the 
digital era: the key to evidence-based strategy and policy formulation in Local Government. 
 
With an initial submission of 140 abstracts, after the double blind, peer review process there are 42 Academic 
research papers, 5 PhD research papers, 2 Masters Research papers and 6 work-in-progress papers published 
in these Conference Proceedings. These papers represent research from Brazil, Austria, China, Estonia, Finland, 
Germany, Israel, Italy, Kenya, Nigeria, Pakistan, Russia, Saudi Arabia, Slovakia, South Africa, Sweden, 
Switzerland, Taiwan, UAE, Uganda and the United Kingdom. 
 
We hope you enjoy the conference. 
 
Prof Shaun Pather  
 
University of the Western Cape 
South Africa 
November 2018 
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Abstract: Knowledge Management (KM) is a discipline that promotes an integrated approach for identifying, capturing, 
retrieving and sharing all of an enterprise’s information assets. It is important because it stimulates innovation and growth 
and leads to effective decision making. Culture is a significant factor in this process and the role of people is critical. 
Successful Knowledge Management in any enterprise depends on the employees willing to share and invest their individual 
knowledge in the organization. Other factors are the business strategic priorities, top management support and 
technology, which may act as an enabler.  We present a method for building a Knowledge Management framework 
utilizing Quality Function Deployment (QFD). The essence of the original QFD method was to extract the customer needs or 
desires expressed in his own words and to translate them into measurable product characteristics and further processing. 
The method has been enhanced and instead of being solely a technique for product design it became a technique for a 
variety of topics such as improvement of manufacturing systems, deployment of flexibility in supply chains and others. Our 
conceptual model has a top-down structure with QFD sequential matrices. It represents a research framework of an 
eventual empiric research for identifying important KM actions leading to improvement of the competitive and human 
advantages of an enterprise. We assume that the Knowledge Management improvement needs in an organization stem 
from its strategic improvement needs. To propagate the improvement needs from the strategic level to the action level, we 
develop two QFD matrices. The first matrix translates the strategic improvement needs into the knowledge improvement 
needs of an enterprise while the second one translates the knowledge improvement needs into prioritized KM 
improvement actions. 

Keywords: Improvement needs, competitive advantages, human advantages, Quality Function Deployment. 

1. Introduction
The role of Knowledge Management is very important in any enterprise because it stimulates innovation and 
growth and leads to effective decision making. Improvement activities of enterprises should be considered in 
the light of their competitive environment and the strategies they adopt as their competitive advantages (see 
e.g. Alavi and Leidner, 2001, Hislop, 2013). The importance of KM as a critical tool in an organization cannot be 
overemphasized. It is beneficial in all sectors: educational, banking, production, telecommunications, etc. 
(Desouza and Paquette, 2011). Much of the interest in KM comes from the realization that organizations 
compete on their knowledge assets. KM has been described as a key driver of organizational performance. In a 
knowledge-based economy, it is increasingly viewed as critical to organizational effectiveness and 
performance (Bosua and Venkitachalam, 2013). Hislop (2013) defines KM as an umbrella term for managing 
the knowledge of an organization work force, which may be achieved via a wide range of methods, directly or 
indirectly (through management of social processes, structuring of the organization in particular ways, or via 
use of particular cultural management practices). The focus of KM is to connect people, processes and 
technology for the purpose of leveraging knowledge. It is essentially about getting the right knowledge to the 
right person at the right time. It implies a strong tie to the corporate strategy, creating processes that span 
organizational functions, ensuring that the organization decision makers accept and support innovative 
initiatives. The overall objective is to create values and refine the firm’s knowledge assets to meet 
organizational goals (Omotayo, 2015). According to Oluikpe (2012), the need to align KM strategy with the 
organization strategy is critical to the success of KM. 

The paper objective is to build a structured framework of an eventual empiric research for linking the 
important KM improvement actions of an enterprise to its strategic priorities. To do that it suggests applying 
Quality Function Deployment (QFD), a generic, multi-purpose planning framework. 

This paper does not attempt to contribute to existing KM or QFD theories, nor to solve theoretical problems. It 
tries to use the structured and consistent approach of the QFD framework as a practical way for identifying 
important KM activities to be improved. 

The paper is organized as follows. Section 2 presents the original version of QFD as a product design 
methodology. Section 3 describes an enhanced view of this methodology. Section 4 presents a conceptual 
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model of the KM framework using QFD. Section 5 details a proposed empirical study including the structure of 
the two QFD matrices of the KM framework. Section 6 presents some concluding remarks.  

2. Quality Function Deployment – the original version
The QFD technique has its roots in Japan of the late 60’s and the early 70’s. The Japanese created a 
methodology to support the development process for complex products by linking the planning elements of 
the design and construction processes to specific customer requirements. The essence of the original QFD was 
to extract the prioritized customer needs or desires, expressed in his/her own words (WHATs), to translate 
them into prioritized technical product quality characteristics (HOWs) and subsequently into components’ 
characteristics, operating decisions and other decisions. Each translation of customer ‘voices’ and subsequent 
processes uses a matrix relating the HOWs with the WHATs, associated with any specific QFD stage. The HOWs 
of one matrix become the WHATs of the next matrix. Important parameters in the translation process are the 
numerical values of the matrix elements representing the strength of the relations between the variables 
involved. Typically, the strengths of the relationships in a QFD matrix are: week, strong and very strong 
relationships. The methodology was applied at Mitsubishi in 1972 (Akao, 1990). During the 80's and the 90’s it 
has been gradually and successfully adopted by U.S. and Japanese firms (see e.g. Bossert, 1991 and King, 
1995). It is typically carried out by teams of multidisciplinary representatives from all stages of product 
development and manufacturing (Lai, Ho and Chang, 1998).     

Figure 1:  House of Quality (HOQ) 

The QFD methodology is implemented through sequential matrices The first and best documented matrix 
which translates the customer requirements expressed in his/her own words into measurable product 
technical characteristics is called ‘The House of Quality’ (see e.g. Hauser and Clausing, 1988).  

The House of Quality is presented in Figure 1. The matrix inputs (the house’s western wall) are the customer 
needs, the WHATs and their respective numerical importance to the customer. They are translated into the 
HOWs (the house’s ceiling), which represent the measurable product technical characteristics, or 
specifications. The relationships between each technical characteristic and each customer need are the core of 
the matrix and show how well each technical characteristic expresses the related customer need. The typical 
relationship strengths are weak, strong and very strong and they are all positive. The triangle (the house’s 
roof) describes the relationships between the technical characteristics. Some are positively related, while 
others are negatively related and are used as trade-off. The translated values (the matrix output) represent 
the calculated importance of the technical characteristics. As mentioned above, the output of matrix I 
becomes the input of matrix II. This sequential approach continues from matrix to matrix. 

In the original version of QFD as a product design method there is but one numerical input, the customer 
needs with their respective numerical importance. This input is introduced in the first matrix and translated 
along the entire sequence of matrices. In the next section an enhanced view of this methodology is presented. 

3. Quality Function Deployment – an enhanced view
As mentioned in the introduction, QFD developed into a generic, multi-purpose planning framework (see e.g. 
Chan and Wu, 2012).  
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As such, Barad and Gien (2001) applied it for carrying out a research whose objective was to develop a 
structured and integrative methodology for supporting the improvement of manufacturing systems in Small 
Manufacturing Enterprises (SMEs). They first defined a set of strategic components of a manufacturing 
enterprise comprising the typical competitive advantages found in the manufacturing strategy literature: time, 
quality, costs. To these, they added another advantage to the set, namely the human advantage, expressing 
the importance of the employees’ involvement (Pfeffer 1995). According to Flanagan 1954, the improvement 
needs of a human oriented system stem from concerns that express unsatisfied needs. It implies that negative, 
rather than positive past experiences, are likely to be registered. Consequently, instead of extracting the 
customer needs, as in the original QFD, the research extracted concerns. To enable a structured linkage 
between the strategic priorities, the strategic concerns and the operating concerns, they were all related to 
the same performance scales: time, quality, costs and human oriented performances. All concerns were 
evaluated on a similar gravity scale.  

Here we shall apply the technique of Barad and Gien for building a KM modeling framework and its QFD 
matrices. As compared with the original QFD version, the enhanced framework of these authors exhibited 
changes in structure and context. 

The changes in structure were as follows: 
1. The matrices had no roofs.
2. Each matrix had two inputs.

One input preserved the initial sequential path, i.e. the output of any given matrix (HOWs), became the input 
of the next matrix, its WHATs. The second input were the given weights of the HOWs in the new matrix. In the 
original QFD the weights of the HOWs were calculated solely from the weights of the WHATs multiplied by the 
strength of their relationships with the HOWs. In this enhanced view the HOWs had given input weights. Their 
output weights were calculated in a similar manner as the output weights of the HOWs in the original QFD, but 
the calculating formula took into account their input weights as well. 

The change in context was related to the main topic. Instead of “product” as the main topic, the main topic 
studied by Barad and Gien was “Manufacturing systems in small Manufacturing Enterprises”. Our main topic 
here is “Knowledge Management”.  

3.1.1 Modeling concepts 
x Evaluating the strategic improvement needs of the studied organization
x Building the organization conceptual KM framework with its QFD matrices

As in Barad and Gien, we evaluate the strategic improvement needs of an enterprise by multiplying the 
importance of each strategic component by the gravity of its concerns (see Figure 2). The higher the 
importance of a strategic component and the higher the gravity of its concerns related to its realization, the 
higher is its improvement need. This measure is a vector version of the ‘importance-performance matrix as a 
determinant of improvement priority' developed by Slack, 1994. 

Figure 2: Evaluating the improvement needs of the strategic components in a studied organization 

4. The conceptual model of the KM framework using QFD
We adapt the QFD technique to describe propagation of the improvement needs of an enterprise from the 
strategic level to the KM action level as seen in Figure 3. First, the strategic improvement needs are evaluated 
by multiplying the strategic importance of each strategic component with the gravity of the respective concern 
regarding its realization. Two deployment matrices are built. Matrix I performs the strategic deployment (from 

Gravity of concerns related to 
the realization of strategic 

component  k 

Importance of strategic component k 

Improvement need of strategic component k 
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strategic improvement needs to knowledge improvement needs) and matrix II performs the knowledge 
deployment (from knowledge improvement needs to Knowledge Management improvement actions).  

Figure 3: The conceptual QFD deployment model 

The two inputs of matrix I are the strategic improvement needs and the gravity of the knowledge concerns. 
Matrix I translates the  strategic improvement needs of the enterprise into prioritized Knowledge improvement 
needs by considering r1k,i, a set of parameters expressing the strength of the relationship between a strategic 
improvement need k, k=1,2,…,s and the severity of a knowledge concern i, i=1,2,…,p. The translation is 
facilitated by the fact that the topics of both the rows and the columns of matrix I pertain to subsets 
associated with the same four universal performance scales time, quality, costs and human oriented 
performances.  

The two inputs of matrix II are the prioritized knowledge improvement needs and the potential contribution of 
the Knowledge Management improvement actions. Matrix II translates the prioritized knowledge 
improvement needs of the enterprise, into prioritized Knowledge Management improvement actions. The set 
of parameters r2i,m(a) expresses the strength of the relationship between the knowledge improvement need of 
item i, i=1,2,…,p and the potential capability of a KM improvement action m in area a, m(a), to answer that 
need. For each area (time, quality, costs, human performances) a different matrix II has to be built. 

5. A proposed empirical study
The conceptual model of the KM framework can be used to design and perform an interview-based empirical 
project. The project will use a sample of organizations. To simplify the model, we assume that in each 
investigated organization there is a KM team, taking care of topics related to KM. The interviewees (managers 
and members of the Knowledge Management team) will supply the necessary data as detailed in an 
appropriate questionnaire.  

The necessary data for the project:  
1. Importance of the strategic components in the enterprises and gravity of the concerns regarding their

realization (say from 1 to 5 for both importance and gravity levels).
2. Gravity of the knowledge concerns (say from 1 to 5).
3. Potential contribution of the KM activities (say from 1 to 5).
4. Evaluation of the strength of the relationships between the HOWs and the WHATs in the two QFD

matrices.

That means: 
Assigning numerical values to the strength of the relationship between strategic improvement need k, 
k=1,2,…,s and gravity of  knowledge concern i, i=1,2,…,p and also assigning numerical values to the strength of 
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the relationship between knowledge improvement need of item i, i=1,2,…,p and potential capability of a KM 
improvement action j, in area a, j=1,2,…m(a), to answer that need.  

In the version of Barad and Gien, the numerical values of the strength of the relationships in each of the two 
QFD matrices were 0.33, 0.67, 1.00. To supply data for item (1 of the above list, at least three high level 
managers have to be separately interviewed. To supply data for items (2 and (3 of the same list a similar or 
larger number of members of the Knowledge Management team may be interviewed, as a team. To supply 
data for item (4 it is suggested to unite the two teams. These suggestions assume that the topics related to KM 
are less well defined in an organization, as compared with the components of its strategy which have to be 
well defined. 

The outcomes of the project will be the evaluated prioritized Knowledge Management Actions by areas in the 
investigated enterprises. 

 Here are proposed structures of Matrix I and Matrix II. 

Table 1: Matrix I – From Strategic improvement needs to Knowledge improvement needs 

Table 2: Matrix II - From Knowledge improvement needs to Knowledge Management Improvement Actions 
(Partial view for the Human Performance area) 
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6. Concluding remarks

x A Quality Function Deployment framework, connecting the Strategic improvement needs of an
enterprise with Knowledge Management improvement actions, has been suggested.

x To measure the improvement priorities of an enterprise, a vector version of the ‘importance-
performance matrix as a determinant of improvement priority' developed by Slack, was used.

x Universal performance scales comprising time, quality, costs and human oriented performances were
used for providing a structured linkage between the enterprise Strategic level and the Knowledge
Management action level.
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Abstract: In this paper we discuss how a firm that provides research services cultivated knowledge. We report on the 
political practices by which a research firm generated knowledge. We used Foucault’s insights on the relationship between 
knowledge and power as our conceptual lens. In particular, we used Foucault’s technologies of power and technologies of 
the self, which illuminates how management uses certain techniques to control the conduct of individuals and submit them 
to domination but also how individuals resist this. In our research methodology we used a case study approach 
investigating a single SME firm providing research services. We interviewed the CEO, senior managers and a number of 
other employees using a semi-structured interview schedule. Within the case, we found that management used various 
technologies of power to cultivate and generate knowledge. Although there was resistance from employees, they 
submitted to the various technologies of power. Our findings were that some of the technologies of power included the 
CEO instructing all employees (new and senior) to use standardised documents when compiling reports. This enabled 
employees to capture knowledge through the use of standardised information capturing templates with minimal 
intervention from senior managers. In addition, employees’ use of these standardised templates ensured that targeted 
knowledge was culled by employees. The standardised templates served firstly as a means of obtaining explicit knowledge 
without requiring any micro management from senior management. Additionally, it served as a disciplinary technique that 
acted on employees’ subjectivities and their practices. Disciplinary techniques included the obligation on staff to complete 
status reports on a weekly basis. This provided the CEO with a panoramic view of the employees’ activities and the new 
knowledge that they acquired. These status reports served as a means of surveillance enabling the CEO to review the 
overall performance of the employees. Within this framework of power, staff members responded by employing 
technologies of the self to effect changes to themselves and their knowledge. In sum, the paper illustrates how 
technologies of power underpin knowledge management and governance in the construction of new organisational 
knowledge while employees used technologies of the self to attune themselves to capturing and generating knowledge. 
Originality/value: The use of Foucault’s theories to investigate knowledge management and governance in a South African 
research firm.  

Keywords: Technologies of power, Knowledge governance, Knowledge management, Technologies of the self, 
Organisational control 

1. Introduction
Knowledge is the most valuable resource within the knowledge economy. How firms produce and utilise 
knowledge is a key question in organisations. Employees’ knowledge and experience form part of a research 
organisation’s core resources and therefore requires careful management in terms of how knowledge is 
retained, disbursed and stored (Bollinger & Smith, 2001). In this paper we reflect on the research question, 
how is knowledge cultivated in a South African research firm? We reflect on the relationship between 
knowledge and power.  

In this study we used the theoretical tools proposed by Foucault (1980) to explain the mechanisms that 
underpin knowledge governance (Foss and Mahoey, 2010) in a South African research firm. Foucault (1980) 
persuasively argued that knowledge and power are inseparable and mutually bounded. We explored how a 
South African research organisation managed the generation of knowledge and directed its knowledge 
workers using technologies of power and technologies of the self. These technologies are forms of 
organisational and management control. In order to address the research question, we employed a qualitative 
research approach using a case study approach as our research design.  

2. Theoretical framework
Foucault persuasively promotes the idea that power and knowledge are intimately joined together (Kearins, 
1996). Foucault suggests that knowledge and power are changeable forms of flow within human interaction. 
Heizmann and Olsson (2015) state that power can prevent learning, knowledge dissemination and 
innovativeness. We agree with this but we also argue that power can be productive. Power enables 
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organisational control (Seeck & Kantola, 2009) that can promote knowledge management (Alvesson & 
Karreman, 2004).  
 
We draw on Foucault’s theoretical classification of power. Specifically, we draw on Välikangas and Seeck’s 
(2011) interpretation of Foucault’s oeuvre. Foucault states that power encompasses everything as it exists in 
everything. There are several ways that power has been wielded in historical and current societies including 
organisations and institutions (Foucault, 1978). He further notes that the growth of knowledge over the ages 
was produced through a series of power modalities, including: disciplinary power, pastoral power and 
governmentality (Foucault, 1982a). 
 
Disciplinary power is a form of control. In this instance it is where managers or owners arrange the work space 
and the work time so that there is almost a hidden coercion of employees. They have to execute a task in a 
particular way or they will suffer a sanction. Huhtala (2014) states that disciplinary power is almost 
omnipresent – it is enacted within the rules, laws, norms that govern all actions. It comes in the form of a 
restraint or an enabler. It was first practiced by the military and monasteries (Agile Innovation, 2010).  
 
Disciplinary power exists through the use of surveillance, where employees are controlled through the 
implementation of monitoring tools (Valikangas & Seeck, 2011). Another surveillance mechanism is the 
managerial gaze. The gaze is symbolised by the panopticon, a prison design that allows a supervisor to watch 
inmates. Managers set up systems in order to watch over their employees. The concept of the gaze is 
important because it shows that it is not necessary to watch people constantly because people will regulate 
themselves when they think they are being watched. Thus disciplinary power is perceived as a form of power 
where individuals conceive themselves as objects that are under scrutiny (Huhtala, 2014).  A lot of human 
resources management development theories and techniques are disciplinary in nature (Townley, 1993). It 
operates on the level of subjectivity and identity, in that the individual inspects his/her actions and analytically 
critiques him/herself to modify his or her thoughts and behaviour to conform to normative expectations 
(Seeck & Kantola, 2009).  
 
The next analytical Foucauldian category of power is pastoral power. Foucault draws inspiration for this type of 
power from the Christian parish where individuals would confess their sins to a pastor in order to seek 
redemption. Pastoral power is a power that Foucault argues is productive and relational rather than 
repressive. Pastoral power highlights individual self-consciousness in acknowledging his/her faults, thus setting 
up the individual to subjectively scrutinise him/herself (Foucault, 1982(a); Seeck & Kantola, 2009). Macmillan 
(2011) states that through pastoral power the individual becomes submissive to the person serving as a 
mentor. The pastor is to be an example that the individual can follow. Thus the manager is asked to be a role 
model for the employee. Foucault argues that the technique of the confession is essential to the exercise of 
pastoral power. Importantly, the techniques of pastoral power rely on the individual becoming truthful to 
himself and subjecting himself to the interpretations of the pastor (Foucault, 1982(b), Huhtala, 2014).  
 
Employees have to reveal their secrets to their managers so that their managers can know how to direct them. 
These two modalities of power are technologies of power and domination that influence the structural 
environment of individuals. 
 
Along the continuum of analytical categories of power is the third Foucauldian power category: technologies 
of the self. For Foucault (1988) technologies of the self, “permit individuals to effect by their own means or 
with the help of others a certain number of operations on their bodies and souls, thoughts, conduct, and the 
way of being, so as to transform themselves…‟ (Foucault 1988: 18). It is where the individual takes herself as 
an object of knowledge and objectifies herself and then proceeds to bring about changes within herself. The 
individual acts ethically and morally towards herself and others and continues to engage in introspection of 
him or herself without feeling coerced or controlled (Foucault, 1982(b)). Foucault (1982) states that when an 
individual applies a technology of the self to him/herself then the individual becomes the object of himself 
who seeks knowledge to improve himself. In practicing self-care without being compelled by others, the 
individual feels ‘free’ in acquiring knowledge (Markula, 2004). Power is exercised over the individual indirectly 
or in other words the individual exercises power over himself or herself within confines of the dominant 
mentality. This is how technologies of the self are linked to technologies of power which Foucault (1988) 
termed ‘governmentality’. An individual works on himself within the current dominant mentalities and 
rationalities.  
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These typologies of power serve as our conceptual framework in analysing the cultivation of knowledge within 
the research company. 

3. The Research Organisation 
The European Society for Opinion and Marketing Research (ESOMAR) report estimates there are more than 
3,825 permanent and temporary staff employed in the South African market research sector (Mazorodze, 
2015). The report further states that the larger segment of the market is dominated by local subsidiary 
companies under the control of large international firms. These large international firms are; Nielsen 
Marketing & Media, TNS Research Surveys, Millward Brown South Africa, Synovate and Markinor t/a Ipsos 
Markinor. Most research organisations operating in South Africa are registered members of the South African 
Market Research Organisation (SAMRA). SAMRA was established in 1963 as a non-profitable organisation to 
serve the industry. The organisation was established to enhance best practices and quality research (SAMRA, 
2018). 
 
The research organisation that we chose for this research study is a full member of SAMRA. It does not belong 
to a larger international company and operates independently. The research organisation has ten fulltime 
employees and employs on average an additional 20 temporary staff to conduct their fieldwork. Due to the 
number of employees this research organisation is considered as a small enterprise under the Small, Medium 
and Micro Enterprises (SMMEs) (ILDP, 2014).  
 
The organisation utilises qualitative and quantitative research approaches. It provides the following types of 
research services to its clients: Customer Satisfaction Research; Supplier Satisfaction Research; Employee 
Engagement Research; Brand Research; Stakeholder Research; Audience Research; Communication Research. 
Most of the organisation’s business is obtained through successful government contracts.  

4. Methodology 
We employed a qualitative research approach in this study as it allowed us to investigate how individuals 
perceive and deal with their environment and their experiences (Kohlbacher, 2005). It permitted us to delve 
into how technologies of power were being exercised on employees. Blumberg, Cooper; Schindler (2012) state 
that data collected through qualitative research is usually undertaken through in-depth interviews, 
observation and focus groups and are typically explorative, discovery and descriptive in nature. Qualitative 
research allows the collection of information of specific individuals’ perceptions of certain occurrence 
happening within an organisation (Palys, 2008). 
 
Although there are various data collection techniques that can be applied to qualitative research, we chose to 
use in-depth interviews and observation as our main data collection tools. To address a research question that 
aims at uncovering the reasons behind a certain phenomenon Bryman, Bell, Hirschsohn, Dos Santos, Du Toit, 
Masenge, Van Aardt, and Wagner (2014) suggest that qualitative interviews are a highly recommended means 
of collecting qualitative data. The aims and objectives of this research were to gather information from 
employees on how knowledge is cultivated within the firm and which modes of power were utilised within the 
firm. This could not have been achieved through quantitative research techniques (Fascia, 2012). We used 
semi-structured interviews as our data collection method to extrapolate rich information from participants 
who could easily express themselves through our discussions (Morse & Fields, 1995, Fascia, 2012). 
 
A case study research design was chosen as it presents an opportunity to investigate the organisation 
rigorously. It allows for in-depth analysis over a limited period (deMarrais & Lapan, 2004). Furthermore, this 
type of research design permits researchers to explore a single situation allowing them to study the 
participants in detail (Bryman, et al., 2014).  
 
One of the authors briefly worked for the research organisation and was exposed to the regimes of power that 
was occurring within the research organisation. This enabled us to have an open and pleasant relationship 
with the Chief Executive Officer (CEO) of the company and its employees. In addition, preliminary research via 
the pilot survey highlighted the critical role that power mechanisms played within the research organisation. 
The organisation seemed to be a viable candidate for our research question. 
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Prior to the interview process, the CEO was provided with an information sheet and a letter of consent. We 
sought his permission to conduct interviews with himself and certain employees. In addition, a document 
specifying the research objectives as well as the dates and times of the interviews was provided to all the 
participants.  
 
The interview guide consisting of open-ended questions was developed to guide the interviewee and to 
maintain some degree of structure during the interview process. Additionally, this permitted participants to 
engage freely in a discussion without being restricted (Huhtala, 2014). A pilot interview was conducted with a 
senior staff member to uncover any ambiguities with regards the interview questions (Janghorban, Latifnejad 
& Taghipour, 2014). Each participant was sent a document highlighting the objectives of the research study as 
well as the date and time of the scheduled interview prior to the interview.  
 
Due to the size of the organisation, all full-time employees in Cape Town, with exception of the office cleaner, 
were interviewed. The interviews were conducted with ten full time employees, including the CEO over a 
period of one month. All participants were aware that they would be recorded and provided consent for their 
interviews to be recorded. The duration of an average interview was 45 minutes.  
 
After the interview process, the in-depth interviews were transcribed verbatim to ensure no valuable 
information was overlooked. The recorded information was replayed numerous times during the analysis 
process and the information was coded according to themes that unfolded (Hancock, 2002). To strengthen the 
validity of our findings the transcripts were sent to some participants for approval. Their additional comments 
were recorded and included in the analysis process. The data collected was labelled, categorised and 
compared (Flick, 2013). Thereafter themes were grouped according to the research objectives. Through an 
iterative process of comparing themes and similar concepts, we commenced with data interpretation. 

5. Discussion 
The research results reveal how technologies of power are deployed and utilised in the cultivation of 
knowledge among the staff of the research organisation although not without resistance from staff members. 
 
Forms of disciplinary power were embedded in the organisation’s culture. Staff members had to follow a 
formal dress code and were instructed to ensure that their desks remained tidy. Respondent 5 commented 
that, “when I started with the company, everything was professional …I was never a person that was organised 
and the company was much organised.” The CEO made sure through observation, surveillance and 
constructive feedback that employees followed this instruction. Through adhering to, but also being corralled 
to follow, the rules of the CEO, employees submitted themselves to the normative culture of the organisation.  
 
Surveillance was an instrument used within disciplinary power that was instilled through the organisation’s 
culture. Employees were instructed to close their office doors when vacating their offices and to leave their 
doors open when they were in their offices. This allowed the CEO to easily observe which employee was in 
his/her office whilst he walked down the corridor. Respondent 1 stated that, “when we leave the office to go 
home, we have to close our office door and when we come to work in the morning, we leave the office door 
open until we leave to go home”. Thus through this technique of power the CEO could let the employees know 
that he was monitoring them. 
 
Another form of surveillance that is typically used in the organisation is the completion of status reports. These 
status reports allow senior management to monitor the progress of projects and tasks completed by staff 
members. There were various types of status reports. Firstly, there was the Daily Progress Report (DPR) that 
some employees completed and forwarded to their immediate manager. This status report was project-
related. Respondent 1 said, “The DPR is only for projects. I don’t report on things not related to the project.  
 
Therefore, the DPR are specific to those projects”. Another type of status report is the Weekly Activity Report 
(WAR) that is completed only by the managers and must be submitted to the CEO at the end of each week. It 
became customary for senior managers to submit the WAR on a Saturday afternoon in order to ensure that all 
activities were reported on. A senior staff member commented, “We might get an update of a project where 
fieldworkers were working Saturday morning and we then insert that activity into our WAR”. Apart from 
completing a DPR and WAR, some employees were expected to complete a bid tracker report and submit it to 
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their senior manager. Respondent 3 noted: “At the end of the week I also submit a bid tracking schedule. That 
is, whatever bid we have tended we have to show it on this template in an excel spread sheet. It’s done every 
month”. All these reports provided the CEO with knowledge with which he could manage his employees’ work 
and output. Any employee who did not abide to the rules of the organisation was likely to face disciplinary 
action.  

By adopting the practices which were designed to enhance their knowledge outputs, employees’ were 
subjected to normative control. When new employees were instructed to complete a task, they had to adhere 
to the template documents that were provided by the CEO. The CEO stated that, “templates are more about 
having people trained, make it easier for them to do stuff with minimum supervision. The templates are there, 
and when you are being taught to do it once, it’s more likely you won’t forget how to do it.” These templates 
were provided to direct employees when completing their tasks. Template documents can be regarded as a 
form of disciplinary power as employees have to imbibe the procedures of completing a task in the format 
provided. Templates additionally served as a form of micro management of employees. The CEO remarked, 
that templates “make it easier for them to do stuff with minimum supervision”. Templates thus served as 
guiding documents for employee behaviour as well as an instruments for cultivating and codifying new 
knowledge. When employees followed the procedures and completed the templates as required, they 
relinquished their personal preferences by following a standardised process. A participant stated, “you cannot 
bring up new ideas (related to the format of reporting)”. The CEO stated that new employees must comply and 
complete the template documents, “new employees do things robotically i.e. you just repeat what you do, but 
then instances occur within the organisation when we refer to certain documents or certain reports, and so you 
will say, oh so that is why we doing that so they are able to think. The reports we use today are not the same 
report we used a year ago, we continue to develop it”. It is evident that the templates were disciplinary tools 
enabling new knowledge to be cultivated and captured by employees which was used by the CEO to manage 
the firm and its knowledge resources. 

Pastoral power is an indirect way of exerting power over employees. The essence of this type of control is to 
influence the employee to behave positively by submitting to his/her mentor’s interpretations and decisions.  

The research organisation used a mentor system. New employees were coaxed by their mentors to reshape 
themselves as well as develop themselves to be able to acquire new knowledge. The mentor guided 
employees in completing tasks as well as influenced them to obtain the quality of standard demanded by the 
organisation. Respondent 3 explains how he was mentored by a group of senior people in completing a report, 
“When I started with the organisation there was a group of ladies who knew a lot [about] research so I would 
listen to their experiences, whether they speak about monitoring or evaluation, I would listen and learn” When 
employees permitted their mentor to influence them, they yielded to pastoral power. Feedback from 
submitted status reports also served as an enactment of pastoral power. When employees submitted their 
DPR, the feedback they received from their superior was within the context of their pastoral relationship.  

Respondent 1 commented on the DPR, “so whatever comments I get, it would be based on that specific 
project”. So, the moment I come in and put on my computer I check if I got any feedback because every 
morning there will be feedback. So for example it would state the follow up of a client or discuss something 
with the CEO or the SOE [senior operations executive], and it also tells you what you should incorporate in your 
day”. Respondent 1 further states that, “well, obviously when you get your feedbacks on whatever work you 
gave in, that is how you’ll learn”. Senior staff members submitted their daily status reports to the CEO who in 
turn provided feedback on how to improve their management skills. The completion of status reports illustrate 
disciplinary power whereas the feedback illustrates the exercise of pastoral power. This is confirmed where 
participants stated, “Feedback is very important in helping you improve...especially feedback in terms of 
performance. As an individual you need to know if you are growing”. 

The modalities of power overlap and intersect. They cannot be separated in practice. What was expected from 
employees by the CEO became part of the organisation’s culture. This structured the organisation for 
particular types of knowledge to be cultivated throughout the organisation. Senior staff members were 
encouraged to liaise with the CEO when they were uncertain of how to proceed further when encountering 
difficulties or when executing a task. Likewise, senior staff members encouraged their subordinates to speak to 
them when problems occurred creating and fostering the pastoral relationships between them. Employees felt 
that the guidance of their superiors allowed them to complete their tasks and simultaneously they were able 
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to cultivate new knowledge for the company but also about themselves. In the pastoral relationships, like the 
relationships between teachers and students, managers and employees, or lawyers and criminals there is a 
process of confession and an expectation that the “expert” will interpret the significance and the meaning of 
the confession. Managers and employees submitted themselves to the expert interpretation of the CEO and 
senior managers.  

Technologies of the self are enacted when employees activate their personal agency. Thus, when an employee 
stated that he had resolved to learn improve himself in his job through seeking guidance from others in the 
organisation he was exercising a technology of the self. Respondent 5 stated, “I go to my manager as I am very 
much interested in field (research) because I’m very interested in the research field. Things that I come across 
as we work on projects”. Respondent 5 further commented that, “the research industry is an ever evolving 
field, there’s always new things coming up. So as a researcher, it is important to always find out more about 
what’s done, how it’s done, for what reason it gets done”. Thus, she wanted to grow and improve herself by 
increasing her knowledge of her work without any form of coercion. This shows that this employee had 
internalised the governing “mentality” of the organisation but also activated their personal agency. Similarly, 
other employees stated that they would sit with fellow employees to learn about the procedures within the 
organisation with the aim of bringing a change in their behaviour. This included sitting and listening to those in 
higher positions than them or those with greater experience. Respondent 2 commented, “In the organisation 
you learn from people senior to you, you learn from those junior to you as they also bring new ideas, so in a 
way you are also improving yourself”. It has been suggested that when agency is instilled within employees, 
then individuals can challenge hierarchical systems (Markula, 2004) and become self-driven. When the 
employee acquired knowledge without any coercion, then he or she was engaged in self-development as 
stated by a participant, “you are also improving yourself”. Thus power also lies with employees and not only 
with management.  

6. Conclusion
In addressing the research question, how does the organisation structure itself to cultivate new knowledge, 
this paper provides some insight into how organisational control mechanisms were used to cultivate 
knowledge. Organisational control mechanisms, theorised via Foucault’s notions of power, moulded 
employees and managers which enhanced the cultivation of knowledge in the research organisation. Various 
power technologies enabled management to structure employees’ work processes so that new knowledge 
could be produced, shared and stored. In focusing on one organisation, but through interviewing key 
individuals, we were able to derive rich information regarding how the power mechanisms were the basis for 
the knowledge generation processes occurring within the organisation. This research study fleshes out the 
Foucauldian proposition that knowledge and power are two sides of social relations. The CEO of the 
organisation held power within the organisation and used it to set up controlled structures and mechanisms 
that directed employees to cultivate new knowledge. Furthermore, it demonstrates that the power-knowledge 
nexus can be analysed using the three Foucauldian power modalities. A key limitation to this study is that 
information gathered was from one organisation. Nevertheless, the organisation’s staff members were all 
from diverse backgrounds. 
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Abstract: This paper investigates the influence of a set of twelve knowledge sharing barriers of technological and 
organizational nature on the knowledge sharing performance (namely, speed and quality of knowledge sharing) in the 
administrative subdivisions in six of the leading Universities in Russian Federation. The barriers set included such barriers 
as: Low compatibility of document management systems used by a respondent and her colleagues; Insufficiencies of the 
document management systems used by a respondent and her colleagues; Complexity of learning to use these systems; 
Insufficient level of decision making authority delegation given by the senior management to the respondent and her 
colleagues; Insufficient clarity of instructions given by the senior management to the respondent and her colleagues; Too 
strict regimentation of job duties of the respondent and her colleagues; Insufficiently strict regimentation of job duties of 
the respondent and her colleagues; Lack of material remuneration for knowledge sharing; Lack of immaterial remuneration 
for knowledge sharing; Requested knowledge importance for its holder; Personal enmity; Time deficit to share knowledge 
due to work overload. The respondents have been answering the questionnaire including questions regarding perceived 
strength of the barriers by the respondent as the knowledge requester and knowledge holder. Thus, four models have 
been created: Barriers’ influence on the speed of knowledge obtaining by request (Model 11); Barriers’ influence on the 
quality of knowledge obtained by them by request (Model 12); Barriers’ influence on the speed of knowledge sharing by 
the respondents by the colleagues’ request (Model 21); Barriers’ influence on the quality of knowledge shared by the 
respondents by the colleagues’ request (Model 22).The models have been tested via the IBM SPSS Statistics 22 statistical 
package as linear regression equations. The results of this testing, showing the statistically significant influence of some of 
the barriers on the knowledge sharing speed and quality in different models, have been interpreted. On the basis of the 
educed results, several further research directions are suggested.  

Keywords: knowledge sharing, knowledge sharing barriers, higher education. 

1. Introduction
Although a notion of knowledge sharing barriers is a popular issue in knowledge management literature, and 
from different industries that have received attention of knowledge sharing barriers scholars, higher education 
is one of considerably popular ones (Vashisth, Kumar, & Chandra, 2010; Kumaraswamy & Chitale, 2012; 
Fullwood, Rowley, & Delbridge, 2013), most studies on the topic of knowledge sharing barriers in higher 
education are focused on studying knowledge sharing between the academic staff and/or the students; the 
administrative employees are a considerably unpopular research object (Kumaraswamy & Chitale, 2012; Veer 
Ramjeawon & Rowley, 2017), thus creating a research gap. 

The paper describes the results of one of the stages of the research project oriented on closing the 
abovementioned research gap, making inquiry into the barriers to knowledge sharing between the higher 
educational institutions’ administrative personnel.  

The results of the initial qualitative stage of the project, figuring out and classifying the perceived barriers to 
knowledge sharing faced in work activities of the administrative personnel of a particular University involved 
into management of one Bachelor level educational program, have been described in the work (Blagov et al., 
2017). Following the qualitative stage, the quantitative research stage, exploring influence of the higher 
educational institutions administrative employees’ work experience on the perceived significance of the 
knowledge sharing barriers faced by them in their work activities, has been performed, using the qualitative 
stage results along with knowledge sharing barriers lists and classifications from knowledge sharing literature 
to formulate the dependent variables of the study. 
The current paper does describe this research stage. 
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2. Theoretical and methodological background

2.1 Knowledge sharing barriers and their classifications 
The concept of knowledge sharing barriers (an abbreviation “KSB” would also be used further for the sake of 
the text brevity) reveals a rather obvious idea that knowledge sharing activity by different subjects within an 
organizational context, that is one of the central elements of knowledge management in an organization 
(Szulanski, 1996; Cleveland & Ellis, 2015), can be impeded by factors of various nature. The importance of this 
problem can be illustrated by a fact that although knowledge management, including knowledge sharing 
studies, has begun to be developed as a specific research area since middle-late 1980’s (e.g., the first use of 
the term “knowledge management” as a specific functional management area is attributed to (Wiig, 1986), the 
discussion of factors impeding knowledge sharing has been taking place in literature since even earlier times: 
e.g., in [Riege, 2005] the discussion of this problematics is traced back to as early as [Katz, Allen, 1982].

Multiple studies discussing the knowledge sharing barriers (Riege, 2005; Cleveland & Ellis, 2015) have been 
classifying these barriers into various categories using several dimensions. A popular classification 
distinguishes berween the “hard” barriers based on the peculiarities of the IT infrastructure used for 
knowledge sharing in the researched context, while the “soft” barriers are based on either knowledge sharing 
process participants’ personal psychological traits or the organizational structure and culture peculiarities in 
the researched organizations (Van den Hooff & de Ridder, 2004)). Another popular classification is based on 
the hierarchical level of the barrier, e.g., individual, inter-individual, organizational, or external (Riege, 2005; 
Olaniran, 2017), although obviously being more relative than absolute, depending on the size and number of 
the organizational hierarchy levels in the organizations under scrutiny (Paulin & Suneson, 2012; Al Saifi, Dillon, 
& McQueen, 2016). 

Finally, the KSBs can be categorized between the barriers on the “demand side” of  knowledge sharing (i.e., 
barriers experienced by the requesters of necessary knowledge) and the “supply side” (respectively, the 
barriers experienced by the necessary knowledge holders) (Husted & Michailova, 2002; Van den Hooff & de 
Ridder, 2004.  

2.2 Knowledge sharing barriers in higher education institutions administrative subdivisions 
Rather an interesting KSB studies peculiarity in comparison with the knowledge management literature as a 
whole is a considerably high share of studies exploring non-profit organizations (Cleveland & Ellis, 2015).  

Higher education institutions are a rather popular object of such studies; however, a typical object of such 
studies are the processes of knowledge sharing between the academic staff and/or the students, while the 
topic of the barriers to knowledge sharing between the higher educational institutions administrative 
employees is nearly absent (Kumaraswamy & Chitale, 2012; Veer Ramjeawon & Rowley, 2017). Nevertheless, 
this topic seems to be interesting and important both from theoretical and practical perspectives. 

Its theoretical importance lies in the somehow “ambiguous” nature of the administrative subdivisions of the 
higher educational institutions regarding the organizational culture friendliness to knowledge sharing. Indeed, 
higher educational institutions are widely recognized as highly tolerant to knowledge sharing (Fullwood, 
Rowley, & Delbridge, 2013), but this attitude is based on researching knowledge sharing behavior of academic 
staff engaged in research and pedagogical activities as well as of students, rarely including administrative staff, 
and when including – researching their interaction with the abovementioned groups of academic staff and 
students (Kumaraswamy & Chitale, 2012; Blagov et al., 2017). However, higher research institutions usually 
tend to have rather hierarchical organizational structure (combining elements of divisional structure in its 
decomposition into faculties and schools, and functional structure in such administrative aspects as formal 
bureaucratic procedures of, e.g., students’ admission or students’ foreign exchange) with high centralization 
and formalization level (Billing, 1998; Blagov et al., 2017), and such peculiarities are usually treated in 
literature as negatively influencing knowledge sharing intensity and efficiency (Rezaeian & Bagheri, 2017).  
Thus, it is interesting to investigate the interplay between these two influences, comparing the knowledge 
sharing processes, knowledge sharing barriers in particular, in this setting with the processes and barriers in 
less ambiguous settings. This ambiguity explains also the practical importance of the topic, as increasing 
knowledge sharing intensity and quality in supporting administrative subdivisions can undoubtedly increase 
quality of education in the respective educational programs, at least by decreasing the time spent by the 
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students for going through formal bureaucratic procedures (Zhukova et al., 2016; Soares, Novaski, & Anholon, 
2017). 

3. Research context 
Respectively, an idea of the research project of which this paper is a part consists in specific in-depth inquiry 
into the knowledge sharing barriers faced by the administrative personnel of the higher educational 
institutions. 
 
The results of the first, qualitative stage of the research project is presented in (Blagov et al., 2017). This work 
is using the grounded theory methodology, figuring out the factors perceived by the respondents as barriers to 
sharing necessary professional knowledge in their work activities from the unstructured interview transcripts.  
 
The respondents of this stage had been 9 employees of the administrative subdivisions of one of the leading 
Russian universities involved in managing a particular Bachelor level educational program. These respondents 
have been asked a question (in Russian language) translated to English as “How do you think, what factors are 
hampering the transfer of necessary knowledge in the usual knowledge sharing processes you are engaged in 
when taking part in the Program’s management?”. From the transcripts of the respondents’ recorded 
reflections on this question (with a typical interview lasting from 30 to 40 minutes) the “first level” constructs, 
representing the respondents’ thoughts about the KSBs interfering with their work activities, have been 
figured out (more specific than the unstructured respondents’ speech in the transcripts, but still individual for 
each respondent). These “first level constructs” have then been generalized into the “second level constructs” 
demonstrating commonalities between the respondents in perceiving the various nature factors as KSBs. 
 
However, the resulting “second level constructs” (possibility of documents loss in the obligatory all-University 
electronic document management system; low compatibility of document management systems used by 
different subdivisions; absence of possibility of simultaneous document editing by different users; absence of 
conference calls equipment; absence of electronic signature official recognition; ambiguous subordination 
structure; ambiguous job instructions; lack of understanding of what employee has what knowledge; lack of 
motivation to share knowledge as activity not included into the regular job duties; excessive communication 
processes centralization) are also too organizational-specific to be used as variables for quantitative studies of 
more wide and diverse samples, as no less than a half of these constructs are related to the specifics of not 
even a University as a whole, but of a specific educational program in particular and its specific place in the 
University’s organizational structure and curriculum. 
 
Thus, these “second level constructs” have been generalized to constructs transcending the organizational 
specificity, being close by the level of abstraction to typical KSB formulations in quantitative studies on the 
topic (reviewed in such works as, e.g., (Paulin & Suneson, 2012) or (Cleveland & Ellis, 2015)). To these 
generalized constructs, several else constructs have been added, related to the former by the nature of 
barriers and having been used in literature as variables in the knowledge sharing barriers studies together with 
the variables close to the generalized constructs. 
 
The resulting list of knowledge sharing barriers used as independent variables in the current study is the 
following: 
 

1. Low compatibility of document management systems used by a respondent and her colleagues; 
2. Insufficiencies of the document management systems used by a respondent and her colleagues; 
3. Complexity of learning to use these systems; 
4. Insufficient level of decision making authority delegation given by the senior management to the 

respondent and her colleagues; 
5. Insufficient clarity of instructions given by the senior management to the respondent and her 

colleagues; 
6. Too strict regimentation of job duties of the respondent and her colleagues; 
7. Insufficiently strict regimentation of job duties of the respondent and her colleagues; 
8. Lack of material remuneration for knowledge sharing; 
9. Lack of immaterial remuneration for knowledge sharing; 
10. Requested knowledge importance for its holder; 
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11. Personal enmity; 
12. Time deficit to share knowledge due to work overload. 

4. Data and sample 
Employees of the administrative subdivisions of 6 Russian universities have been included into the sample, 
with a questionnaire sent via e-mail; 97 respondents have answered all the questions. 
 
The respondents answered totally four sets of questions, asking about: 

1. Barriers’ influence on the speed of knowledge obtaining by request (Model 11); 
2. Barriers’ influence on the quality of knowledge obtained by request (Model 12); 
3. Barriers’ influence on the speed of knowledge sharing by the respondents by the colleagues’ request 

(Model 21); 
4. Barriers’ influence on the quality of knowledge shared by the respondents by the colleagues’ request 

(Model 22). 
 
The results have been tested via the IBM SPSS Statistics 22 statistical package as linear regression equations.  

5. Empirical results and discussion 
The table demonstrates the linear regression equations testing results. 
 
The dependent variables are marked with the index depicting the respective model. Independent variable 
indexes begin with the model number, continued by the barrier number in the respective list. 
 

     
 p-value IV coefficient p-value IV coefficient p-value IV coefficient p-value IV coefficient 
ܫ ଵܸଵଵ 0,0009 -0,5347       
ܫ ଵܸଵଶ 0,3233 0,1454       
ܫ ଵܸଵଷ 0,3414 -0,1072       
ܫ ଵܸଵସ 0,8285 0,02976       
ܫ ଵܸଵହ 0,0263 -0,2154       
ܫ ଵܸଵ 0,8024 -0,0222       
ܫ ଵܸଵ 0,1204 -0,1226       
ܫ ଵܸଵ଼ 0,8969 0,01500       
ܫ ଵܸଵଽ 0,7435 0,02868       
ܫ ଵܸଵଵ 0,6539 0,04543       
ܫ ଵܸଵଵଵ 0,3366 0,08667       
ܫ ଵܸଵଵଶ 0,1415 -0,1740       
ܫ ଵܸଶଵ   0,5902 -0,0815     
ܫ ଵܸଶଶ   0,5038 -0,1100     
ܫ ଵܸଶଷ   0,5059 -0,0935     
ܫ ଵܸଶସ   0,9507 0,0091     
ܫ ଵܸଶହ   0,1181 -0,1864     
ܫ ଵܸଶ   0,7358 0,0281     
ܫ ଵܸଶ   0,1489 -0,1236     
ܫ ଵܸଶ଼   0,1248 -0,1771     
ܫ ଵܸଶଽ   0,1813 0,1225     
ܫ ଵܸଶଵ   0,0331 0,2234     
ܫ ଵܸଶଵଵ   0,3269 -0,0738     
ܫ ଵܸଶଵଶ   0,0014 -0,3553     
ܫ ଶܸଵଵ     0,2477 0,1764   
ܫ ଶܸଵଶ     0,9228 -0,0186   
ܫ ଶܸଵଷ     0,0209 -0,4110   
ܫ ଶܸଵସ     0,4046 -0,1304   
ܫ ଶܸଵହ     0,0237 -0,3289   
ܫ ଶܸଵ     0,4077 0,0758   
ܫ ଶܸଵ     0,0860 -0,1439   
ܫ ଶܸଵ଼     0,7380 0,0440   
ܫ ଶܸଵଽ     0,8568 0,0184   
ܫ ଶܸଵଵ     0,2958 0,0912   
ܫ ଶܸଵଵଵ     0,3404 -0,1013   
ܫ ଶܸଵଵଶ     0,8680 -0,0211   
ܫ ଶܸଶଵ       0,2021 -0,2026 
ܫ ଶܸଶଶ       0,9059 0,02144 
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ܫ ଶܸଶଷ       0,2458 -0,1987 
ܫ ଶܸଶସ       0,9584 0,0093 
ܫ ଶܸଶହ       0,0338 -0,2327 
ܫ ଶܸଶ       0,2007 -0,1509 
ܫ ଶܸଶ       0,8310 0,0195 
ܫ ଶܸଶ଼       0,5307 -0,0895 
ܫ ଶܸଶଽ       0,4217 0,0955 
ܫ ଶܸଶଵ       0,8567 -0,0175 
ܫ ଶܸଶଵଵ       0,5382 -0,0743 
ܫ ଶܸଶଵଶ       0,4786 -0,0724 

 
The independent variable coefficients having p-values less than 0,05, making them statistically significant at 
the 95% significance level, are marked in bold.  
 
The most prominent result from these is the highest frequency of the “insufficient clarity of instructions” 
variable coefficients, significant in both respondents’ knowledge holder models (ܫ ଶܸଵହǢ ܫ� ଶܸଶହሻ�and one 
knowledge requester model (ܫ ଶܸଵହ).  
 
Regarding the variable nature itself, its significance looks considerably counterintuitive, as organizational 
culture and procedures in the higher educational institutions’ administrative subdivisions usually have high 
formalization and centralization levels, leading to high job instructions detalization (Billing, 1998; Zhukova et 
al., 2016). Thus, it can be suggested, that the job instructions in the institutions under scrutiny, nevertheless, 
lack adequate descriptions of a significant share of situations faced by the administrative personnel, including, 
among all, knowledge sharing.  
 
An explanation to this could be that the formalization and centralization level in the researched organizations 
is too high for such a weakly predictable and situation-specific activity as knowledge sharing. Indeed, if due to 
the high centralization and formalization level all the communications between the respective subdivisions’ 
employees must be directly governed by the senior management, and some of the possible communication 
types are not described in the senior management’s regulations of the employees’ work activities, these 
employees could be considerably reluctant to perform such communications (e.g., knowledge sharing) in fear 
of being punished for performing unsanctioned activities. Moreover, instructions regarding knowledge sharing 
could be comparatively vague, lacking logical linkage between the goals and objectives of the organization’s 
knowledge management practices and the direct realizations of the organization’s knowledge management 
architecture and procedures.  
 
The only model where the “insufficient clarity of instructions” variable is not statistically significant is the 
Model 12 (barriers’ influence on the quality of knowledge obtained by request). A possible explanation could 
be, that requesting necessary knowledge, the requester understands considerably good what exactly she 
wants to obtain and through what channels can she obtain it; thus, however insufficient the clarity of the 
senior management or direct authority’s instructions would be, the requester would obtain what she wants 
according to her own reasoning, that could be more precise and adequate to the necessary knowledge than 
the seniors’ instructions.  
 
Another explanation of the insufficient instructions clarity barrier’s lesser influence on the perceived 
knowledge sharing parameters in the Model 12 could be linked to the ܫ ଵܸଶଵ and ܫ ଵܸଶଵଶ�variables significance 
in this model.  
 
The ܫ ଵܸଶଵ coefficient sign, in contrast to these of all the other statistically significant coefficients, is positive, 
showing that for the current research sample the increase in the requested knowledge resource importance 
for its holder is positively linked to the quality of the knowledge resource obtained by request.  
 
The first explanation to this result could be that the knowledge holder, being aware that the importance of a 
certain knowledge resource for her is known to the senior management (or at least direct authority) and to the 
immediate surrounding (including the actual or potential knowledge requesters), could be afraid that her 
reluctance to share important knowledge could be treated by the authority and the surroundings as a sign of 
lack of loyalty to the organization or to the intraorganizational group (Javernick-Will, 2012), thus potentially 
leading to, e.g., delay in promotion at work or other unwanted repercussions. Thus, if the employee holds 
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some knowledge resources that the authority and the colleagues perceive as important for her, this employee 
could demonstrate an exhibitory loyal behavior, including sharing the elements of the knowledge resource 
perceived as important.  Such behavior does not obligatory lead to loss of the most important elements of this 
knowledge, as the knowledge holder could develop (or, at least, “think over”) methods of sharing some 
elements of this knowledge that are necessary to the requesters albeit being peripheral in the holder’s 
knowledge resources structure.   
 
Another suggestion of why knowledge importance for its holder is positively influencing the requester’s 
perceived shared knowledge quality is that if the respective knowledge resource has a specific importance for 
the knowledge holder, than this resource should have a comparatively high quality (be it predominantly 
uniqueness, adequacy to the organization’s core competences and strategic research directions or to the 
specific current situation, structuredness and logical consistency, etc.) that could by itself be adequately 
perceived by the requester, thus leading to the respective question answers. Moreover, if the knowledge 
resource is important for its holder but the holder has nevertheless decided to share the respective resource, a 
reason for this could be really important for the organization as a whole or a specific organizational 
subdivision, and thus, the knowledge holder would endeavor to establish a high quality of the shared 
knowledge, while if the knowledge resource is not as important and the knowledge sharing transaction is a 
typical, “stock” operation, the knowledge holder would not pay such a significant attention to the shared 
knowledge quality, probably paying greater attention to the knowledge sharing speed (Hung, Lai & Chang, 
2011).  
 
Not less counterintuitive than the result for the ܫ ଵܸଶଵ is the result for the variableܫ� ଵܸଶଵଶ, i.e., the time deficit 
to share knowledge due to work overload influencing the quality of knowledge obtained by request. Indeed, it 
is considerably logical to suggest that the time variable would more significantly influence the knowledge 
sharing speed than the knowledge sharing quality.  
 
The significance of the time’s influence on quality could be linked to the “insufficient clarity of instructions” 
variable significance in the same model. Indeed, the instructions could specify the necessary timing of 
knowledge sharing operations, while not specifying the specific methods or channels of such operations. In 
such situation, trying to follow the time regulations while being possibly not aware of the most efficient and 
effective knowledge sharing methods or channels, the knowledge holder can use  suboptimal methods or 
channels, thus managing to transfer the requested knowledge resource in time but with less accuracy or 
detalization than required, that can be perceived by the knowledge requester as a lack of the shared 
knowledge quality.  
 
According to such studies of knowledge sharing barriers as a whole as (Riege, 2005; Cleveland, Ellis, 2015) and 
in higher education organizations in particular as (Vashisth, Kumar, Chandra, 2010; Blagov et al., 2017), the 
organizational nature of barriers is primary to the technical nature barriers, i.e., usually organizational nature 
barriers are more significantly influencing the knowledge sharing speed and quality, and the technical nature 
barriers are often significant only together with the organizational nature ones.  
 
A similar result is demonstrated in the current study, where in the two technical nature barrier significance 
cases (ܫ ଵܸଵଵ; ܫ ଶܸଵଷ) these barriers are accompanied in the respective models’ significant coefficient lists by the 
abovementioned organizational barrier of insufficient clarity of instructions. The first explanation of that could 
be the linkage between the perceived insufficient instructions clarity and perceived social influence of the 
surrounding organizational social context, including the senior management and direct authority: indeed, if the 
user of any IT system (including those involved in knowledge sharing activities) is, in her subjective perception, 
lacking the clarity of instructions of using that system or performing actions with the help of this system, she 
can perceive this as a lack of social approval (Venkatesh et al., 2003; Simeonova et al., 2014).  
 
Another explanation could be that the insufficient clarity of instructions regarding the implementation of any 
IT system or regarding activities or situations requiring the usage of this system can be a sign of senior 
management’s insufficient understanding of the strategy and tactics of this system or activity implementation, 
that can be resulting in, e.g., implementation of various systems for performing the same objectives, that can 
be perceived by an employee as low compatibility of document management systems used by her and her 
colleagues.  
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Analogously, senior management’s lack of clear implementation policy understanding can result in 
insufficiently developed measures of educating the employees to use the system (Venkatesh et al., 2003); in 
such case, a result of the employees’ subjective perception of complexity to use the systems, represented by 
the “complexity to learn…” independent variable, can follow.     
 
 Another important result regarding the technical nature barriers is the significance of technical independent 
variable coefficients (namely, ܫ ଵܸଵଵ�and ܫ ଶܸଵଷ) in the knowledge sharing speed models. Higher technical 
barriers’ influence on knowledge sharing speed than on knowledge sharing quality, shown here, is rather 
logical. Indeed, if the knowledge sharing speed is less important than quality, various channels can be used for 
sharing this knowledge (or there could be enough time to choose between various channels, choosing that or 
these with technical parameters most adequate to the objective). If speed is more important, however, 
technical characteristics of the sharing channels (including, among all, the electronic document management 
systems about which the respondents are asked in the current study) could be more important. 
 
Finally, the difference between the “low compatibility” variable significance for the knowledge requester 
model and the “complexity of learning” variable significance for the knowledge holder model needs discussion. 
A possible explanation of that could be that the knowledge holder tends to overestimate the significance, 
quality and uniqueness of the knowledge she agrees to share, with the level of these traits making each 
knowledge sharing act considerably unique, thus making necessary to explore specific traits of the information 
systems involved in knowledge sharing; from the list of research variables list this can indeed be interpreted as 
“complexity of learning to use these systems”. Considering the requested knowledge, the respondent could, 
respectively, treat it as less unique, with its speed depending more on the traits of the systems used for 
knowledge sharing.  

6. Further research 
Two further research development direction categories can be suggested, that can be notionally named 
“extensive” and “intensive” ones. Namely, the “extensive” directions include various ways of research sample 
extension without changing the research methodology, while the “intensive” ones imply modifying the 
research design for deeper inquiry into some of the educed dependencies or into some variables’ nature.  
 
Namely, the “extensive” directions consider: 

1. Staying within the higher education industry, inclusion of not only administrative, but also research 
and teaching subdivisions into the research, allowing comparing the direction and intensity of various 
KSBs influence on the knowledge sharing speed and quality between the subdivisions with different 
organization culture’s knowledge sharing tolerance. 

2. Comparison of higher education with other industries, e.g., linked to material production with various 
technological complexity and innovativeness levels, thus allowing comparing barriers to sharing 
different knowledge types.  

3. Research sample extension by not adding other industries to the sample, but expanding the same 
industry sample into the international level, thus creating the possibility to check the cross-cultural 
factors influence on the KSBs and their impact on the knowledge sharing speed and quality. 

 
The “intensive” further research development directions, in their turn, can consider the following: 

1. The independent variables could be further extended in relation to the knowledge requester or holder 
position of the respondent and her colleagues. Namely, when a question is asked about how does a 
variable influence the knowledge sharing speed or quality, separate questions could be asked 
regarding whether it does impede the knowledge holder’s ability to transfer knowledge, or the 
knowledge requester’s ability to receive this knowledge. Consequently, each of the four models used 
in the current research could be split in two respective models, creating a more detailed study 
including not four, but eight question sets.  

2. The “requested knowledge importance for its holder” independent variable can undergo 
decomposition into several components based on, etc., the “value, rarity, inimitability and non-
substitutability” components of the “VRIN” concept of the resource-based view of the firm [Barney, 
1991], that are, albeit being able to be combined in an unified indicator, to an extent different from 
each other in nature and in action mechanism. Thus, it is interesting to perform an in-depth analysis of 
these parameters’ comparative influence on knowledge sharing in various contexts. 
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Abstract: Enterprise Social Media (ESM) are social media platforms designed to be used by company’s internal employees. 
Their application is rapidly becoming attractive, for this technology is increasingly considered important for future 
competition. Many scholars underline that ESM can bring substantial benefits to knowledge management (KM): some 
authors have even claimed that these tools are leading to a sort of “KM renaissance”. Hence, it is not surprising that the 
impact of ESM on KM is now a really popular research topic. However, since the current experience of companies is rather 
variegated, there is the need to investigate and classify possible approaches to ESM adopted in business. The available 
empirical evidence, indeed, shows that different companies are using ESM systems for different purposes. This study aims 
to contribute to this topic and particularly, by adopting a KM perspective, it develops and applies a taxonomy of ESM 
systems implemented in companies, based on two dimensions: a) kind of knowledge to which the system is addressed; and 
b) cognitive goal of the system. By combining the two dimensions, four possible approaches to ESM are singled out. In
order to illustrate the features of these approaches, as well as to assess consistency and representativeness of the 
proposed taxonomy, the experience of six Italian companies that have adopted an ESM platform is examined. The study 
shows that the taxonomy is useful to highlight the differences in ESM adoption and implementation by companies, in 
terms of KM goals and processes. Furthermore, it stresses the differences in the implementation strategies of each 
company, and the obtained outcomes, which can also provide insights for managers who are willing to promote the 
adoption of ESM technologies in their organization. 

Keywords: Enterprise Social Media, Knowledge Management, Case study, Taxonomy 

1. Introduction
Enterprise Social Media (ESM) – sometimes also called “enterprise social networks” - are web based platforms 
that are configured for internal use by a company’s employees. Specifically, they “allow workers to (1) 
communicate messages with specific co-workers or broadcast messages to everyone in the organization; (2) 
explicitly indicate or implicitly reveal particular co-workers as communication partners; (3) post, edit, and sort 
text and files linked to themselves or others; and (4) view the messages, connections, text, and files 
communicated, posted, edited and sorted by anyone else in the organization at any time of their choosing“ 
(Leonardi et al., 2013). ESM use a combination of web 2.0 technologies (e.g. social networking systems, 
blogging, wikis, social bookmarking, media sharing) that are also typical of popular “public social networks” 
(like Facebook or Instagram): the key difference is that ESM platforms are implemented within an 
organizations, sanctioned by its management, and their access is often restricted to certain employees (Ellison 
et al., 2015). Companies can develop their own platform internally or, as is increasingly happening, they can 
resort to external services. Yammer, IBM Connections, Jive, Tibbr, and Google+ are well known and widely 
adopted third party ESM services. They combine software and cloud solutions, and make it possible for a 
company to design and configure “private” ESM solutions which are, however, technically managed by 
external providers. 

ESM are rapidly diffusing among firms and are increasingly considered important for competitiveness 
(Choudrie and Zamani, 2016; Schlagwein and Hu, 2017). Many scholars underline that they can bring 
substantial benefits to knowledge management (KM) processes, in terms of improved communications, better 
collaborations, enhanced knowledge location and sharing, and faster integration of new hires (Mäntymäki and 
Riemer, 2016; Lal, 2017; Weber and Shi, 2017). Gardner (2013) affirms that building knowledge is at the core 
of these technologies, while Kane (2017) states that KM is the field where social tools can have the biggest 
impact. As summarized by Helms et al (2017), social media and KM may be seen as a “perfect couple”. Hence, 
it is not surprising that one of the most popular research topics in this field concerns the impact of ESM on KM 
(Wehner et al., 2017). What is still insufficient in the literature is the analysis of how companies implement 
their specific ESM solution based on the KM processes they intend to underpin. We believe that reading ESM 
initiatives through a “KM lens” can be of use to analyse the specific solution that is adopted by a company and, 
in addition, to understand the reasons of its success (or failure) - which can rest on a match (or mismatch) 
between the solution and the KM processes underpinned. 
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This study aims to contribute to fill this gap. Particularly, it proposes and tests a taxonomy of ESM systems, 
based on the following two dimensions that refer to the KM processes the systems are designed to support: 

x kind of knowledge the system is targeted to;
x cognitive goal of the system (i.e. its extent).

The paper articulates as follows. In the next section, we briefly present the theoretical background on which 
this study is based. Section 3 introduces aims and method of the study, while section 4 summarises the 
experience of some companies, which were used to test the proposed framework. Section 5 discusses the use 
of the classification, by comparing the different cases examined in the study. The last section proposes some 
conclusive remarks and illustrates points of strength and limitations of the study. 

2. Theoretical background
It is generally believed that ESM can bring substantial benefits to KM processes and these technologies are 
deemed to contribute to the “KM renaissance” (Bechina et al., 2012; Helms et al., 2017). It has been argued 
that they have the potential to transform KM from a technology-centric approach, based on information 
processing and central role of technology, to a people-centric approach, that emphasizes mutual collaboration 
between individuals (Levy, 2013; Sigala and Chalkity, 2015). In this regard, Levy (2009) affirms that social 
media are close to some “ideal principles” of KM and, in particular, the free sharing of knowledge. Therefore, 
ESM can make an effective “personalisation approach” to KM viable, where the focus is on dialog or 
conversation between individuals (Chin et al., 2015; Hansen et al., 1999; Kumar and Ganesh, 2011). This 
explains why the impact of ESM use on KM is a topic that is raising a lot of interest among scholars (Ahmed et 
al., 2018; Archer-Brown and Kietzmann, 2018; Kane, 2017; Wehner et al., 2017). On the other hand, with few 
exceptions (Mäntymäki and Riemer, 2016), the studies that thoroughly investigate how ESM are introduced 
and used by companies for supporting their KM processes are scarce. 

With this regard, adopting a KM-based perspective can provide fresh insights into the modes of 
implementation and use of these technologies in companies. This is vital, because the current experience is 
rather variegated. It is worth recalling that, compared to traditional and strictly work-oriented KM systems, 
ESM are malleable technologies, and their use is not rigid or limited to a specifically prescribed form 
(Mäntymäki and Riemer, 2016). In other words, it can be hard to predict how and in what form an ESM 
platform will be put into use when rolled out to a particular organizational context. Hence, to fully 
comprehend their role in organisations, we need to understand how they are implemented (Richter and 
Riemer, 2013). Indeed, as Greeven and Williams (2017) argue, ESM platforms, differently from traditional 
business software applications (like, e.g., an ERP system), cannot be described as “purpose-specific software”, 
developed to address a well-defined class of business problems. Rather, these systems are apparently 
“general-purpose” applications, whose configuration and use can be designed to fit a wide range of different 
needs of a company. 

Consequently, this study aims to develop and apply a KM-based taxonomy of ESM systems implemented in 
companies. This taxonomy is based on two dimensions that are often used in KM studies to characterize the 
“KM solutions” adopted in organizations, i.e.: 

x kind of knowledge to which the system is addressed (structured vs. unstructured). This dimension
recalls the previously mentioned malleability, and particularly the fact that social media can support
both socialization and codification processes (Helms et al., 2017);

x cognitive goal of the systems (wide/loosely pre-defined vs. narrow/clearly pre-defined). This dimension
takes into account that, in some cases, companies decide the actual use of the system in advance
while, in some other cases, they don’t try to pre-define how ESM platforms will be used, maybe
because they lack a clear vision of how interactions between individuals will really takes place
(Greeven and Williams, 2017).

By combining these two dimensions, it is possible to single out four different cases, described as follows: a) 
clearly pre-defined ESM systems addressed to structured knowledge; b) clearly pre-defined ESM systems 
addressed to unstructured knowledge; c) loosely pre-defined systems addressed to structured knowledge; and 
d) loosely pre-defined systems addressed to unstructured knowledge.
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3. Research aims and method
In the next sections, a preliminary analysis of the consistency and usefulness of the proposed taxonomy is 
illustrated. Examples of real-life situations of companies are shortly reported and described, with the aim to 
show how these companies adopted different approaches to introducing and using ESM platforms. The 
research is based on a multiple case-study investigation which spans approximately 3 years until 2018. Units of 
analysis are ESM platforms implemented by some companies located in the Northeast of Italy. Data collection 
was conducted by employing Yin’s (2003) typical case-study methodologies, i.e. interviews to company 
managers and analysis of secondary material.  

The selection of the cases followed the purposive sampling method that consists of focusing on cases with 
those particular characteristics that better fit the research goals. In particular, the choice was based on both 
the paradigmatic and the maximum variation sampling approach (Given, 2008). Notably, the study 
investigated: 

x companies where it was possible to access sufficient information on their ESM initiatives; and
x companies that use different ESM tools and/or having different KM purposes from one another, so

that the cases could cover a sufficiently variegated picture.

A profile of the investigated companies is presented in table 1 (names are disguised for reasons of 
confidentiality). 

Table 1: Outline of investigated cases 
Company Size (n° employees) ESM platform Industry/production 

Alpha  500 Yammer Drug packaging 

Beta  1350 Tibbr Controls for air conditioning 

Gamma  700 IBM Connections Heating systems 

Delta 170 Jive (later Google+) Fashion furniture 

Epsilon 35 Wiki ICT services 

Zeta 50 Google+ ICT services 

4. Case studies

4.1 Alpha 
The company specializes in drug packaging and related products. Founded in Vicenza more than seventy years 
ago, it has now five production plants (in Italy and abroad), and about 500 employees. It is still a “family 
business” (currently, the third generation of entrepreneurs is entering the company) and can be denoted a 
production-oriented organization (more than half of employees work in production). The company devotes 
particular attention to quality aspects, because its clients (namely, pharmaceutical companies) require 
extremely high quality levels. 

The founder’s granddaughter, who has headed the Communication and Human Resources Dept. for three 
years, proposed to introduce and promote the use of an ESM system with the aim of improving the internal 
communication processes that was ineffective. A global platform (Yammer) was chosen: it was considered 
simple to use, and a “free version” was available. The implementation of the internal network was done by the 
company’s IT department. 

Although Yammer was an innovative tool, neither particular training nor promotional activities were 
performed towards potential users, because it was presumed that workers were already familiar with public 
social networks (Facebook in primis) in their private life. Only some guidelines were written and distributed, 
but with no obligation (each group and user could activate a conversation about what they liked). The ESM 
was targeted to office staff, because these were the only people who used a PC in the company: consequently, 
production workers, who represent the large majority of the workforce, were excluded. 
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Anyone could create a private group and invite anyone else to participate. When a person created a group, this 
was shown in the homepage. A person could ask to enter, and the group administrator could decide whether 
to accept or not him/her. At the time of interviews (2017) the total number of members of the different 
Yammer groups was approximately 100. 

In the first two years, the use of Yammer and its usefulness have never been monitored: the company has 
proceeded by inertia, leaving much to the initiative of individual workers. There was no person really in charge 
of Yammer, and even the initial promoter (the real “champion”) was so engaged in her daily activity that could 
not devote a constant attention to the platform. 

4.2 Beta 
Founded in 1973, Beta specializes in control technology and humidification for air conditioning and 
refrigeration. Its turnover exceeds 231 million euros with about 1,350 employees. Exports account for 80% of 
sales. Beta has operations in the Americas, Asia Pacific, Africa and Europe, for a total of 20 fully-owned 
subsidiaries and 7 production sites. 

At the beginning of 2013 Beta started the Open Organization project as a transformation path towards a Social 
Business perspective. The goal was to promote a systematic company-wide adoption of a collaborative 
approach, and the core ingredient was Tibbr, the ESM platform developed by Tesco. The project main sponsor 
was the Operations Director, who was in charge of the Lean, Quality and IT Departments. His plan was to 
introduce the platform in some selected business functions and, later, to spread it to the whole organization.  

The firstly involved functions were those that, due to their type of activity, organizational and cultural 
readiness, seemed more suitable to act as pioneers. Initially, the use of the platform found adequate support, 
although at the end of 2014, when the Operations Director left the company, the project (and the ESM 
platform) lost its momentum and the management is now re-evaluating the entire project.  

Currently, the platform is pretty commonly used in the post-sales area, and specifically by the Customer 
Solution Team that provides worldwide technical assistance to clients. When a member of the team is not able 
to answer the request of a client, she/he posts a question on the ESM platform that, in turn, launches a 
ticketing system: anyone, practically from anywhere in the world, can suggest a solution to the submitted 
problem. Users are quite satisfied with the system, since it fulfils its goals (although some technical problems 
hinder a more effective use). In addition to the Customer Service, the “Software Community” also uses the 
platform to speed up internal communications. Conversely, the ESM is not successful in non-technical areas, 
where people prefer to use classic (and public) tools (as e.g. LinkedIn and Twitter) and a wiki system, used for 
specific purpose.  

4.3 Gamma 
The company manufactures heating systems, and is part of a group of more than 6,400 employees across 
Europe and more than 700 in Italy; the Italian branch consists of a single operations plant. Gamma adopted 
IBM Connections about three years ago as a “challenge for the future”, on the assumption that in the coming 
years new generations will tend to use these tools electively. The platform was introduced by the ICT 
department, which played as promoter. The system has a high level sponsor, the Managing Director, and can 
count on the support of a local ICT System Integrator with some experience in the field. It was decided to 
initially use the platform simply as a Content Management System, i.e. a tool to perform specific tasks: in this 
way, employees perceived it as “something for clear purposes”. Furthermore, even though IBM Connections 
allows everyone to start a group, the rule is that an approval from the system manager is always required.  

Currently, there are three kinds of groups/communities, i.e.: public (with an automatic membership), 
regulated (where request for participation must be accepted by the group’s administrator), and limited (where 
only the administrator can co-opt members). This configuration was chosen because the company wanted to 
avoid the anarchy of an uncontrollable growth of “social communities”, and requested that groups’ 
administrators play an active role in keeping their communities alive. In addition, a training activity was carried 
out during the first year of usage, which involved around 200 employees. At present, the promoters affirm to 
be rather satisfied with the obtained results, and they believe that the tool will provide further satisfaction in 
the near future. 
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4.4 Delta 
The company manufactures and sells furniture for home and business, with a network of more than 400 
selected multi-stores in the world and of single-brand stores in Italy an Europe. It is an innovative brand with a 
new vision of design, based on a new concept of living. It has about 170 employees located in a single 
production site in Italy.  

About six years ago, the company introduced the Jive platform, on the wave of enthusiasm of the Operations 
Manager. The guidance of an external consultant was also exploited. Initially, attempts to employ the system 
for supporting discussions were made although, given the lack of commitment by the top management - and 
the fact that employees generally prefer to work “side by side” and to engage in people-to-people direct 
interactions - the use of the platform was limited to the sharing of information about specific procedures (to 
save time and avoid long meetings) and to some work-related communications within specific groups. 
Recently, for additional economic reasons, all contents have been moved to another platform (Google+) that is 
used as a content management system. In substance, free discussions and interactions in a logic of social 
communities are not considered in the current logic of use of the ESM. 

4.5 Epsilon 
This small ICT company with 30 employees and five external collaborators provides IT systems and network 
platforms to business clients, which are mostly medium-sized private and public organizations. Epsilon’s main 
services include: cloud computing, data centres, virtualization, and business continuity. The company, born as 
a reseller of telecommunications components, was taken over about 20 years ago by three young computer 
technicians who have progressively turned it into what it is today. Currently, it is organized into five 
departments: management, accounting, sales/marketing, support and delivery. The last two departments are 
the technical heart of the company: the first one deals with the design and implementation of new 
installations, while the second one takes care of the technical assistance and maintenance of the systems 
operating at the customer site. A crucial problem is how to mobilize the knowledge that system designers 
develop when they install a new system by a client, and bring it to the technical assistance staff. These people 
are generally requested to resolve a problem signalled by a customer, and to do that they need all the prior 
knowledge that was used to install the system (for example: kind of devices installed, configuration data, 
passwords, etc). Part of this knowledge is highly technical and formally codified; some other parts are more 
tacit, and include for example specific suggestions to understand how a system works, the reasons of a 
particular configuration, and similar. 

To help the transfer of knowledge between these two different departments, an ESM platform was developed, 
based on a wiki system. It was based on an open source solution (Wikimedia software) and designed by two 
employees. The format of the wiki was adopted in consideration of the actual knowledge content that is 
“really” needed by the different people that collaborate in a project with a client and must interact and 
exchange knowledge (although in different times). A specific survey of employees confirmed that the 
introduction of the wiki was successful, and the tool is now a primary source of knowledge for technical 
activities. 

4.6 Zeta 
Zeta is an IT consulting firm with around 50 young employees, currently located in two different offices. They 
provide services related to middleware, cloud computing, machine learning, and, recently, big data. Given the 
many different fields that are handled, the company has several professional skills. Furthermore, being 
employees IT consultants, they often work with the client or just out of the office. Accordingly, 
communications between employees can be problematic. Plenary meetings are organized (on Friday 
afternoons - with bimonthly frequency) but these are not enough to keep all the people connected to one 
another. In practice, the company had a double need: on the one hand, keeping the communication between 
employees alive, by providing updated information about technologies, projects, events, etc. so that every 
employee can understand what to do on a specific project; on the other hand, building a “team spirit” among 
people who tend to work on their own. Firstly, a centralized email address, visible to all employees, was 
created: every news was posted there, but this solution proved to be not efficient. Later, a notice-board on the 
Google+ platform (named “Corkboard”) was created. On Corkboard, everyone can publish news: he/she is only 
requested to indicate its category (that can be one of the following: “take note”, “what happens”, “stroke of 
genius”, and “recreation”). Ten months after the introduction, the company declares to be very satisfied of the 
outcomes, because it was possible to create and enforce a feeling of community for people who rarely meet in 
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person. For more daily work-related activities, Zeta employees’ make use of other Google+ tools like Google 
Drive (for document storing) and Hangout (for rapid communications). 

5. Cross-case comparison
The experience of the investigated companies is here compared on the basis of the taxonomy proposed in 
section 2. In particular, the six examined cases can be classified as shown in Figure 1. More specifically, in two 
cases (Gamma and Epsilon) the ESM system was introduced with clearly pre-defined goals (of sharing 
structured (documented) knowledge; in one case (Zeta) with clearly pre-defined goal of sharing unstructured 
(conversational) knowledge; in two cases (Alpha and Delta) with loosely pre-defined goal but with the aim of 
promote conversations; in one case (Beta) with substantially loosely pre-defined goal of sharing unstructured 
knowledge. 

Figure 1: Classification of the investigated cases according to the proposed taxonomy 

What emerges from the investigation confirms that ESM can be used in different ways, thus it is confirmed 
that they are a malleable technology, especially when they are employed for supporting KM processes. In fact, 
while some companies have introduced them to promote discussions and conversations between employees 
(i.e. unstructured knowledge contents), others are using them just like structured content management 
systems. The same can be said as regards the cognitive goal: there are companies that make efforts to 
configure the system after having decided the communication goals that the platform is expected to achieve, 
and others that either have no clear ideas, or prefer to leave the decision on how to employ the system to the 
users themselves. 

It is also notable that no company was positioned in the upper-left cell (i.e. “loosely pre-defined goal” and 
“structured kind of knowledge”). This can be explained by considering that, very frequently, companies which 
want to use a system to share structured elements of knowledge (i.e. technical data, formatted documents, 
etc.) have generally a clear idea of how knowledge contents should be classified and shared. Indeed, while 
using ESM as a content management tool means that companies are not exploiting the full potential of such 
technologies (that are, by nature, technologies for “conversational” KM processes), at the same time it is 
simpler to clearly pre-define the goals of these systems when they are targeted to structured knowledge. 

A more thorough reading of the cases, by using a KM-based perspective, provides some further insights that 
deserve to be recalled. First, in light of the analysed cases, having a clear and well defined cognitive purpose 
seems to be a factor that can enable the successful introduction and use of an ESM platform, because this may 
induce the companies to search for a good fit between their KM goal and the way the ESM platform is 
configured. According to the opinions collected in the investigated companies, while the ESM systems of 
Gamma, Epsilon and Zeta appear to be a success, those of Alpha and Delta are much more problematic, and 
Beta a partial success. Therefore, although the experience of companies is variegated, it may be concluded 
that special problems rise with ESM systems whose goals are not pre-defined in advance. This may lead to an 
important conclusion: while, in principle, ESM systems inspire an “open” and spontaneous use by employees, a 
clear direction is generally preferred in the business context, otherwise it can’t be taken for granted that 
employees will use the system “spontaneously” and will find their preferred way to exploit it. 
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A final point concerns the fact that a successful adoption doesn’t seem to be connected with the size of the 
company, nor with its geographical dispersion. This point was not a specific focus of the analysis (and the 
number of the investigated cases doesn’t allow generalisation) but, nonetheless, it provides an intriguing piece 
of evidence: while ESM systems should make it possible to connect people working in remote sites, this 
condition is apparently not the key reason of its adoption. 

6. Conclusion
This is just a preliminary analysis that, however, can contribute to provide useful insights and suggestions for 
both research and practice, concerning the adoption and use of ESM as KM systems.  

Implications for research. The proposed taxonomy provides interesting lessons on how ESM adoption occurs in 
companies. It also gives suggestions for future research, not only in terms of extending the empirical base of 
analysis, but also as regards new points of a future agenda, for example: what KM processes are really 
underpinned by different configurations and implementations of ESM platforms, and how the success of a 
platform is essentially linked to its capability to fulfil the cognitive needs of a company, even regardless of its 
size and geographical dispersion.  

Implications for management. The study shows that, to be successfully adopted, an ESM system must fit the 
actual daily business needs. Although the support of top management can have positive effects, the successful 
implementation is not strictly the result of a top-down decision or imposition, but also involves the individual 
users that really have to use the system.  

Limitations of the study. The main limit of the study is that it is a preliminary analysis of a restricted number of 
companies. However, it has merit to show that the reality is a variegated picture; in addition, it includes not 
only cases of success but also of failure, which is more uncommon in the literature. 
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Abstract: Digital transformation is becoming a main issue for every small and medium-sized enterprise (SME). The rise of 
software as a service is an opportunity for them to innovate their business processes; however, the lack of digital 
knowledge and resources is often perceived as a barrier to starting a digital transformation. Therefore, a field experiment 
was conducted to explore two designs of digital platforms with the purpose of reducing those barriers. The final design 
uses the open innovation approach with a standardized methodology for leading projects over three months. These 
projects bring together students and SMEs to look for process innovations and to assess the firms’ readiness for starting 
digital transformations. A total of twenty-nine companies and twenty-two students tested different methods to collaborate 
on the platform. Students applied methods such as Business Process Modeling, the Value Proposition Canvas, the Results 
Pyramid, and the Absorptive Capacity model to analyze the SMEs. Until now, open innovation literature has gathered case 
studies on companies’ strategies to innovate their products without paying enough attention to process innovation. This 
paper aims to demonstrate the potential and limitations of a platform managed by academia to support SMEs in the 
adoption of new digital practices. Using the knowledge management theory, we assess the platform through five lenses: 
creation, validation, presentation, distribution, and application of new knowledge. Based on the different designs and 
approaches tested during a two-year experiment, the paper points out the best practices for this specific context. As a 
conclusion, a framework to replicate the experiment is presented with suggestions to improve the knowledge 
management process between students and SMEs. 

Keywords: Knowledge management system, SMEs, digital platform, open innovation, action research 

1. Introduction

In recent years, digital transformation has become a popular term in business literature. Popular books on 
digital transformation have developed methods to assess the readiness of a company and explore digital 
opportunities for innovating business models (Rogers, 2016). Digital and leaderships capabilities are presented 
as the two main competences to develop for leading successful digital transformation (Westerman, Bonnet, & 
McAfee, 2014). However, numerous large companies experienced important digital transformation failures 
even with strong digital and leadership capabilities. Several key reasons are the lack of awareness about the 
true potential of digital transformation, the naïve excitement of believing in leading disruptive innovations, the 
underestimation of the necessary resources and management skills needed, and the misalignment between 
digital strategies’ firms and their market. Furthermore, from research done by the McKinsey consultancy 
company, less than 20 percent of companies had started what they called “their digital reinvention” (Bughin & 
Catlin, 2017). In other words, even though consultancy firms and a few success stories about digital 
transformation comprise the bulk of articles on the necessity of starting the digital journey, there is still a huge 
need to explore and clarify the concrete risks and opportunities of leading a digital transformation. 

This need is even stronger for small and medium-size enterprises (SMEs) which have an opportunity to 
digitalize their business with the rise of cloud computing and its applications such as software as a service or 
web applications. The advantages of those solutions, such as rapid elasticity, on-demand serf service, and 
broad network access, are especially well fitted to SMEs’ constraints (Dillon, Wu, & Chang, 2010). SMEs are 
well known for evolving in an uncertain environment while competing with poor resources and making 
intuitive decisions to look for direct return on investment (Blili & Raymond, 1993). Because of these 
constraints, SMEs are often citing lack of time and knowledge as primary barriers for starting their digital 
journey (Kaufmann & Tödtling, 2002). Nevertheless, Sultan (2013) developed an interesting idea about the 
possibility of using those same new technologies—cloud computing and Web 2.0— to improve the SMEs’ 
absorptive capacity for adopting new digital practices. 

This paper describes a two-year action research aimed at designing an open innovation platform to enhance 
the SMEs’ adoption of digital transformation. These different platforms were tested for connecting students 
from a Swiss institute of technology to local SMEs for leading small projects on business process innovation. 
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The paper assesses the value and limitations of leading such initiatives for strengthening SMEs’ absorptive 
capacity. It also provides a real experiment about enhancing the collaboration between academia and 
business. Furthermore, the research established a new design for leading field experiments in knowledge 
management and open innovation literature. Open innovation studies mainly focused on strategies to 
innovate products in high-tech firms. On the contrary, this research explores the potential of students without 
much knowledge about digital practices to change the non-high-tech SMEs’ readiness to start their digital 
journeys. In addition, we hope with this field experiment to open a discussion about the opportunities for 
academia to start its own digital transformation for innovating students’ learning experience in the 
management domain. The following questions were identified to establish the research context: 

What are the key challenges associated with students’ and SMEs’ collaboration through an online platform for 
business process innovation? 

What are effective strategies to address these challenges? 

2. The premise of an open knowledge management system

Open innovation, in addition to digital transformation, is a second trendy term of this last decade. Even if we 
agree with Trott and Hartmann (2009) that open innovation is a phenomenon that companies had followed 
tacitly even before the first explicit definition proposed by Chesbrough (2003), the fact that the term became 
so popular attests to a societal change where companies are more often looking to enhance their innovation 
capability. Analyzing this phenomenon, literature on open innovation within companies has been well 
established (West et al., 2014). Nevertheless, recent research on the role of intermediaries such as university 
incubators, living labs, and open innovation platforms highlighted the importance to lead further research on 
potential new strategies and design to enhance or create open innovation processes among different 
communities (Katzy et al., 2013). For instance, Frey et al. (2011) pointed out the importance of intrinsic 
motivations to bring diversity to platforms such as InnoCentive and Atizo. However, these studies had 
remained focused on open innovation strategies for product innovation. A typical challenge for these 
communities was to target and motivate members with the right skills for specific product innovation to 
participate. As far as our knowledge, connecting students with no prior experience in digital transformation 
with SMEs for projects on business process innovation have never been discussed in the literature. 

Nonaka (1994), with his famous dynamic theory for organizational knowledge creation, defines interactions 
between individuals as the foundations for knowledge creation. To illustrate this knowledge creation process, 
Nonaka proposes the SECI model, standing for socialization, externalization, combination, and internalization, 
which are four different activities leading to the creation of either tacit or explicit knowledge within a 
company. According to Desouza and Awazu (2006), SMEs tend to rely solely on socialization to increase their 
knowledge. Thus, SMEs seek face-to-face informal meetings for transferring tacit knowhow between 
individuals instead of looking for codifying and combining explicit knowledge within knowledge management 
systems. These gaps are also highlighted through a literature review proposed by Durst and Edvardsson (2012), 
where they conclude with the need for future research to explore the domains of knowledge identification, 
knowledge distribution, and knowledge application within SMEs.  

Even though SMEs are prompt to exploit external knowledge because of their strong entrepreneurial mind-
sets, a lack of resources is often the main barrier for scouting opportunities (Rothwell, 1991). To be more 
specific, SMEs’ strengths are commitment to collaborate with external partners and internal flexibility, but 
their main weaknesses are their technical myopia and ad hoc management (Nooteboom, 1994). Thus, SMEs 
are strongly lacking digital and leaderships capabilities to lead successful digital transformations. Robinson 
(1982) demonstrated the importance of relying on outsiders such as consultants or accountants to increase 
the SMEs’ performance through strategic planning application instead of continuing with the old excuse: “we 
do not have the time to plan.” By the same philosophy, this research attempts to demonstrate the importance 
for SMEs to rely on outsiders for scouting opportunities instead of claiming: “we do not have the time to seek 
and test.”  

Therefore, this paper aims to build up the open innovation literature in the specific field of SMEs. Though a 
review of fifty-one articles, Hossain and Kauranen (2016) highlighted several major gaps in this specific field, 
with only three presented here. First, more than half of the articles were quantitative studies using surveys. 
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Secondly, studies tended to analyze impacts of open innovation strategies only for high-tech SMEs. Thirdly, 
there is a need for studies to understand factors that mediate outcomes of open innovation initiatives. For 
instance, Brunswicker and Vanhaverbeke (2015) analyzed SMEs’ behaviors toward open innovation using a 
large set of data from an European survey. They showed that only technology-oriented SMEs are intensively 
collaborating with universities. We argue this is true only for open innovation initiatives concerning product 
innovation. In contrast, this paper explores the issues arising from collaboration between a university and local 
non-high-tech SMEs for process innovation. Furthermore, it perfectly fits with the agenda research addressed 
by Perkmann and Walsh (2007) on the need for studies to explore collaboration processes between 
universities and firms and on the organization and management of those relationships. Therefore, combining 
the knowledge management and open innovation literature, this research aims to design an open knowledge 
management system to foster knowledge activities between student and SMEs. 

3. Methodology

This paper does not attempt to define generalizable findings but to make a bridge between the theory and the 
practice. Therefore, it seems particularly well fitted to the following definition of an action research given by 
Bradbury (2015): “Action research is a democratic and participative orientation to knowledge creation. It 
brings together action and reflection, theory and practice, in the pursuit of practical solutions to issues of 
pressing concern.” 

The study design followed the action research process (Stringer, 2007) of leading four iterative loops for two 
years (see Table 1). Each loop was composed of three phases. The “look” phase conducted during course 
semesters while students were leading their projects through the platform. Data such as observations, face-to-
face and group meetings, online surveys, and project reports were collected to move to the second phase. The 
“think” phase was done with semi-restrictive interviews with different stakeholders to analyze the results of 
the projects, review the challenges encountered, and define the improvements for the next loop. Using those 
insights, we planned and implemented the suggestions in the “act” phase. During this two-year experiment, 
twenty-two students worked with twenty-nine SMEs from different domains unrelated to high-tech fields (the 
building industry, manufacturing, consulting, etc…) with a size of ten to two hundred employees.  

Table 1 : Evolution of the action research 
Loop n° Look (3 months) Think (1 month) Act (2 months) 
0 (spring 2016) -- -- 1st platform design 

1 (autumn 2016) 4 students /  
4 organizations 

4 interviews 1st platform improvement 

2 (spring 2017) 5 students /  
8 organizations 

6 interviews 2nd platform design 

3 (autumn 2017) 4 students /  
7 organizations 

6 interviews 2nd platform improvement 

4 (spring 2018) 9 students /  
10 organizations 

8 interviews -- 

Subjectivity is often perceived as critical in every action research because of the strong involvement of the 
researcher. Therefore, triangulation, using observations, interviews, project reports and surveys, was applied 
to strengthen our confidence in our interpretations (Jick, 1979). 

4. The platforms
Every academic semester was a new testing loop with projects running for three months, from March to May 
or October to December. At the end of a semester, an e-mail to a class of approximately two hundred master’s 
students in a course on project management was sent, offering the possibility to conduct a semester project in 
collaboration with SMEs on digital transformation. The workload estimated for a project was ten hours per 
week for three months. Another e-mail was sent to a list of approximately two thousand local SMEs to present 
the research concept, the platform, and the methodology and to look for potential collaborations. As the 
research led to the test of two platform designs, the loops one and two for the first platform, and the loops 
three and four for the second platform (see table 1), a short description of these latter is given.  
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4.1 The first platform 
The first platform looked like a collaborative business process modeling web application. It provided a private 
virtual space for a student and an SME’s participant to collaborate on business process modeling. The objective 
was students and SMEs would help each other to practice business process analysis through the application of 
Business Process Model and Notation (BPMN). The methodology was to interview every two weeks through 
video conference calls different people of a company to draw out its whole process system. All the 
collaborations were conducted by video conference calls. Then the student sought and presented potential 
solutions found on Internet to the different participants. It was recommended that they try to apply an agile 
approach with short iterative testing loops. The platform design allowed a high degree of flexibility for 
representing the business processes. As an example, they could integrate subprocesses in main processes. 
  
After one year of development and improvements, debriefings with students and SMEs revealed three major 
points that led to a completely new platform concept. First, the flexibility of the platform caused difficulties for 
SMEs to interact with students. SMEs did not take the time to explore the platform to understand the different 
features. Secondly, the analysis of the whole system of the company was not perceived as useful for the SMEs.  
 
As an SME participant said, “We understood the value for the student and his project to do the analysis, but 
we already had good insights about what should be improved.” Thirdly, students were feeling a bit lost about 
how they should analyze a company and, as a student explained, “We would like to touch more management 
tools.” Finally, even though students were working alone on their projects, they were sharing tutorials and 
ideas. Therefore, we decided to start over with a new platform so that anyone could see the other projects on 
the platform. A selection of a few management models was incorporated to the project plan through a more 
rigid and simple platform design to avoid any confusion. 

4.2 The second platform 
The second platform had a public main table disclosing the outcomes of every project. Each row corresponded 
to a project, and each column defined a phase of the projects’ plan that students had to follow. 
 

 
Figure 1 : The second platform 
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Online interviews were planned every week to progress through the five phases (as-is, selection, to-be, 
culture, and conclusion) of the plan. BPMN was applied during the phases as-is and to-be, and three new 
models were selected for the other phases: the Value Propositions Canvas, the Results Pyramid and the 
Absorptive Capacity model. Figure 1 discloses different views of the platform. The main picture discloses a list 
of the projects and its links to the different projects’ phases. For instance, while a student clicks on a cell of the 
column named selection, a template of the Value Propositions Canvas is opened, and the student is able to 
modify it. A handbook with complete descriptions about the models and weekly objectives with questions to 
ask during interviews was provided to students.  

5. Results 

Bhatt (2001) suggested that knowledge management research should conjointly analyze the technological and 
social systems—in other words, the interactions between people, techniques, and technologies. He defines 
knowledge management systems as systems composed of five activities: knowledge creation, knowledge 
validation, knowledge presentation, knowledge distribution, and knowledge application. The following 
discussion uses these five lenses to analyze the platforms’ performance. For each activity, a comparison 
between the two platforms’ designs emphases the challenges and strategies tested. Additionally, short 
discussions about the reasons of projects’ failures produce insights about the real students’ value. 

5.1 Knowledge creation and validation 
Amabile (1983) defines domain-relevant skills, creativity-relevant skills, and task motivation as a set of 
sufficient and necessary components to be efficient in a creative process. According to Zhang and Bartol 
(2010), intrinsic motivation strongly moderates the engagement of people in a creative process. Thus, the 
intrinsic motivation of the students is analyzed through the evolution of three psychological needs: 
competence, autonomy, and relatedness (Ryan & Deci, 2000). 
 
For the creation activity, objectives of the project played a major role. Most of the projects focused on 
optimizing a specific task in a daily routine; however, three had more complex topics such as designing an 
employees’ platform or defining a new management strategy. These topics were perceived as too complex by 
the students, resulting in a loss of motivation and stagnation in the creation phase.  
 
Despite these three projects, the interactions among people, techniques, and technologies during the creation 
activity were strong. The only weaknesses were the poor ability of certain SMEs to set up video conference 
calls and to apply BPMN by themselves. The best strategy was to do the interviews through phone calls using a 
screen sharing application where SMEs had only to click on an Internet link to see the students’ screens.  
 
Furthermore, for projects on the first platform, SMEs had interviews planned every two weeks with personal 
objectives to do for the other weeks. However, SMEs were rarely doing their personal objectives by 
themselves such as improving and validating the business process. Thus, the new methodology for the second 
platform was to make interviews of 30 minutes every week and remove the SMEs’ personal objectives. The 
pace of one short interview every week was not perceived as a barrier to participate for SMEs. After two or 
three online workshops, students were able to apply the BPMN to represent the SMEs’ current processes to 
pointing out potential tasks to improve. Surprisingly, most of the SMEs did not perceive the value of doing this 
exercise for themselves even though they understood it was essential for the student. In other words, SMEs 
demonstrated a lack of interest in developing a comprehensive view of their business processes with a mind-
set focused on immediate results.  
 
Only two students of the twenty-two had difficulties finding and learning Internet solutions. During this first 
activity, the students’ intrinsic motivation was generally high and the general students’ opinion after this first 
activity is well summarized by a student’s quote, “We liked this kind of project because we are working on 
something that might really be useful for improving someone’s life.” 
 
 Another finding was that even though students showed difficulties grasping the SMEs’ contexts because of the 
long-distant interviews, most of them were still able to come up with solutions validated by the SMEs. Only 
five projects were blocked during the validation phase because students were not able to find solutions 
matching the participants’ needs. For three projects, the students simply did not find a solution even though 
they had a strong motivation to seek and test many solutions. For the two others, unfortunately, the students 
showed a low motivation from the beginning, which yielded solutions not corresponding to the requirements. 
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From a technological perspective, live demonstrations were sufficient for SMEs to validate a solution. These 
improved interactions and helped students to continuously increase their understanding of the issue. Included 
the Value Propositions Canvas in the second platform was positive as one student explained, “It was easy to 
apply for making the links between what the solution can do and what it cannot do. Therefore, it really helped 
me to remember during the project what the real goals of the project were.”  

5.2 Knowledge presentation, distribution, and application 
The most negative impact on projects was the lack of relatedness often felt by students while they were asking 
SME participants to perform tasks such as completing a model or test a solution. Each time, the intrinsic 
motivation from students dropped once they had to start sending remainder e-mails asking SMEs to 
participate. A comparison of the two platforms highlights the limitations of these distant collaborative projects 
between students and SMEs. For the first platform, the assumption was that SMEs would actively participate in 
understanding their situations, looking for opportunities and testing solutions. The objective was to offer a 
small private knowledge management system where students and SMEs could easily develop custom tutorials 
for each process that SMEs should reuse to spread and apply new digital practices. However, SMEs were not 
interested in dedicating enough resources to analyze their working processes and test solutions. They were 
only interested in improving their understanding about the potential of this new ecosystem of web 
applications.  

With the second platform, students were to follow a rigid plan. Outcomes of every step were publicly shared 
on the platform to increase the students’ confidence about the correctness of their work. Even when 
collaboration with the main SMEs’ participant was lacking, students could progress on presenting and 
distributing a video introducing their solutions to other SMEs’ collaborators. Secondly, SMEs felt satisfied 
because they received a more structured report analyzing their situation and a video with a public Internet link 
that was easy to share. Finally, as models and videos were public on the platform, this increased the 
motivation of other SMEs to participate. A few SMEs declared that they had looked at other projects either to 
seek solutions for other issues or to have a better idea of the kinds of projects students were doing. 

Therefore, a major finding of the research is the SMEs’ readiness to allow student sharing of project results on 
potential process innovation. The assumption about the need for high confidentiality for business processes in 
the SMEs’ contexts was wrong. All SMEs agreed to share the solutions and models designed by students if no 
confidential information was disclosed. From an academic and education point of view, being able to reuse 
and share these results offers an interesting field for knowledge management experiments. Furthermore, the 
design of the platform is critical to ease the interactions between students and SMEs. SMEs struggled, either 
because of lack of competence or weak motivation, to perform simple tasks on the platform such as logging in 
to their account, setting up the browser for video conference calls, or opening different models 

Ten projects ended up in the presentation and distribution activities, and two reasons have been identified. 
First, four SMEs failed to allocate enough resources to properly test the solutions. Even though these SMEs 
agreed on the value of adopting the students’ solutions, the pressure to achieve their daily work was too much 
to take the appropriate time to test the solutions. Secondly, the six other SMEs decided to stop the project 
because they figured out new requirements such as the need to integrate the solution to another system or to 
find an IT partner to support them.  

Among the eleven companies motivated to test the solutions, five had failed. The reason was again a lack of 
resources and a weak organizational culture to support the adoption. Four of the six successful projects were 
impacting only one or two people. While a team was needed to test a solution, the main participant of the 
SME was not supporting enough the student in motivating the team to be involved. Therefore, half of the 
projects failed because of a poor learning culture. However, the following quote from a SME’s participant 
highlights the general feeling observed amongst the SMEs involved in the knowledge presentation, 
distribution, and applications activities: “Even if we did not find the time to support the test of the solution, we 
were satisfied because the project showed us the crux of the problem.” As a side note, this participant offered 
a two-week stage to the student after the project completion and, six months later, he was motivated to 
propose a second project for another student.  
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6. Discussion
Figure 2 sums up the results of the success rate of the different activities over the twenty-nine projects led on 
the two platforms. The fact that 72 percent of the solutions proposed by students were validated by 
companies proves the students’ ability to create valuable knowledge for small firms. However, 52 percent of 
the projects failed in the testing phase, mainly because of a lack of SMEs’ resources or a change in the 
solutions’ requirements. For the students involved in the test of the first platform, strong feelings of deception 
toward SMEs were observed because they did not succeed in the testing phase. However, for students 
involved in the second platform test, such feelings were weaker as it was clear for them that the project was 
only to define opportunities, present, and distribute them. 

Figure 2 : Success rates of the different projects’ phases 

From an academic perspective, the novelty of this paper was to test the value of connecting students and 
SMEs on a digital platform to foster process innovation. The validity of leading such an initiative is mainly due 
to the rise of the SMEs’ awareness about the potential of digital transformation. This phenomenon should be 
seen as a unique opportunity for academia to bridge the gap with the business world. Table 2 sums up the 
main findings highlighted during the research. Using these findings, researchers should lead further research 
on platform design enhancing academia-business collaboration.  

Table 2 : Main findings of the research 

1st platform 2nd platform Conclusion  Future research 

SMEs SMEs’ participants 
were not motivated to 
perform deep analyses 
of their processes. 

SMEs agreed to publicly 
share the results and models. 
Increasing the number of 
meetings to one per week 
was not an issue.  

SMEs’ interface 
should be a 
benchmarking 
system based on 
students’ analysis. 

What are the key 
factors for 
effective digital 
transformation 
benchmarking? 

Students Students succeeded in 
finding web solutions, 
but they were lacking 
management skills for 
leading projects. 

Using a structured project 
plan increase the students' 
confidence to lead projects. 
However, they were still 
lacking initiative when SMEs 
were non-responsive. 

Students’ interface 
should monitor soft 
skills and provide 
custom advices to 
improve them.  

How to monitor 
and train soft 
management skills 
through 
gamifications? 

Technics A flexible BPMN tool 
combined with an 
agile approach was 
confusing for 
students. 

Defining a simple model to 
apply for each phase of 
structured plan helped 
students to clarify what were 
the objectives and to keep a 
right pace during projects. 

Models are efficient 
to empower 
students and to 
transfer knowledge 
for analysing SMEs  

Which models are 
more efficient and 
for which 
reasons? 

Technologies SMEs were struggling 
for: logging into the 
platform, disclosing 
models, using the 
video conference and 
the messenger 
application. 

Phone calls with a screen 
sharing app were efficient for 
interviews. Using automatic 
emails with direct links to 
videos, models, or students’ 
questions improved SMEs’ 
participation. 

SMEs are not 
motivated to use a 
platform to draw 
their processes. 
They prefer to do 
everything during 
interviews. 

Can we use 
machine learning 
to improve 
knowledge 
transfer amongst 
projects? 

Through this research, the findings validate the Desouza’ and Awazu’ (2006) claim about the SMEs’ inclination 
to solely apply socialization to acquire new knowledge. However, the research has also demonstrated the high 
students’ intrinsic motivation toward knowledge externalization and internalization with activities such as 
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drawing models or testing applications. Combination of knowledge has not been tested during the research 
because of the need to understand which knowledge to produce on the platform. Further research might 
explore different computer sciences such as machine learning to combine knowledge of different projects to 
provide custom advices either to improve students’ soft skills or to highlight potential process improvements. 
Therefore, SMEs’ weaknesses seem to be a perfect match with academia’s strengths. 
 
From a practitioner’s perspective, replicating this action research can offer new teaching or consulting 
practices. For instance, a similar platform could be integrated into a course on digital transformation or project 
management, leading teams of students working on same projects. Instead of applying business cases, 
students might be able to apply management models on real cases. Otherwise, we might even think about 
scaling up the platform to a community of practices. Gamification features such as level of expertise in 
advising, analysing, or other soft skills, could be added for offering recognition to students or junior 
consultants about their soft skills. McDermott (1999) defines four key challenges for building communities: 1) 
the technical challenge of designing information systems helping community members think together, 2) the 
social challenge of developing communities that share knowledge and encourage diversity, 3) the 
management challenge of creating an environment that truly values sharing knowledge, 4) the personal 
challenge to be open to the ideas of others. These challenges are, in the researcher’s belief, the main values 
that any universities should promote. 
 
As a conclusion, a framework represented in Figure 3 is proposed to facilitate the duplication of the research.  
 

 
 

Figure 3: Framework of an open knowledge management system connecting students and SMEs 

It links the main features of the second platform through the different lens of the knowledge management 
theory. An internet link to a GitHub repository is also provided for researchers that would like to duplicate the 
platform (Cavillier, 2018). As a final quote to sum up the study’s beliefs about the true value of students 
collaborating with SMEs, Antoine de Saint-Exupery stated, “If you want to build a ship, don't drum up people 
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to collect wood and don’t assign them tasks and work, but rather teach them to long for the endless 
immensity of the sea.” 
 
In other words, this research made a first step in training not only students but also SMEs to long for the 
endless immensity of the digital journey. 
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Abstract: Knowledge-intensive organizations can benefit from introducing knowledge management procedures. In this 
sense, human capital plays a relevant role in helping the organization to work and act in a more knowledge-oriented 
perspective. A so-called “Social Knowledge Management” is highly recommended to be sure that everybody in the 
organization is able to change his/her behavior to work in a knowledge-sharing perspective. The experience of Swissmedic, 
the Swiss Agency for Therapeutic Products, can help to understand this phenomenon, especially within public sector 
organizations. Swissmedic, a public institution of the Swiss Government, affiliated to the Federal Department of Home 
Affair, can be defined as a knowledge-intensive organization; this means that much of the work it does is intellectual. Its 
employees are well-educated knowledge workers, and knowledge is the primary factor that determines the success of the 
organization. Swissmedic started to develop a Knowledge Management system back in 2012. At first, the company 
concentrated on acquiring and developing several KM tools related to the specific industry, such as wikis and CoPs. 
However, it came pretty clear since its early stages, that Knowledge Management at Swissmedic had to be primarily 
focused on the human resources who work for the organization. Managers of Swissmedic do think that a living knowledge 
culture based on respect, transparency, individual responsibility, and flexibility is the only way to create an integrative and 
participative working environment. The real challenge is how to encourage and improve communication and collaboration 
between people within the organization, leading to a so-called "Social Knowledge Management." According to the 
experience of Swissmedic, managers are the primary drivers of the culture change. They support and communicate the 
required change, and employees take their cue from them (top-down). Enhancing a culture through Knowledge 
Management was the primary goal for all the first phase of development (2012 to 2014), to foster a shared management 
philosophy that takes account of the particular characteristics of a specialist organization and its protagonists. The second 
phase (2015-2016) was about training the management skills, especially leadership. The third phase, ongoing from 2017, is 
about determining the values that are relevant to knowledge workers. According to Swissmedic's experience, these values 
lie in trust, reciprocity, appreciation, and interest. 

Keywords: Human Capital, Cultural Change, Soft Skills, Social Capital, Public Sector, Healthcare 

1. Introduction
Nowadays, Knowledge Management (KM) is usually not regarded as an integrated solution: the concepts and 
actions used often focus on technology, such as databases and other information systems. In many companies, 
knowledge management is seen as the equivalent of a wiki engine or a SharePoint filing system; most do not 
adopt an integrated approach that combines the technical and people-oriented aspects. This is clearly 
illustrated by the technology/organisation/human (TOH) model developed by Bullinger, Wörner and Prieto 
(1997). While this model takes the human, organisational and technological dimensions into account, it is 
striking that the abbreviation TOH puts technology first, rather than the human side.  

It is relevant to check whether the information and communication technologies available are suitable for 
integrating knowledge management, or whether additional technical solutions need to be purchased. Just as 
obviously, knowledge management has to be embedded in all organizational processes, and technology can 
help the operations, such as to transform tacit knowledge into explicit one. Knowledge as a resource is 
produced solely by human beings. Human beings must be willing to share their knowledge and actively 
introduce it to the organisation. This is in fact the central challenge of knowledge management in a business 
environment. The corporate culture must promote knowledge and learning, and it is particularly important to 
shape this culture to suit the requirements of the organisation and the needs of its employees. This is exactly 
where managers come in. The “social” side of sharing is indeed central. If people are not willing to share, 
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knowledge management can hardly be possible, especially when it comes to the so-called knowledge 
organizations.  
 
In this context, leadership is a key value. To paraphrase Peter Drucker (2006), if managers are determined to 
create good relationship networks and develop people’s talents, and if traditional values as well as goals and 
challenges are important to them, they have a good chance of changing an existing corporate culture.  
 
However, first of all it is vital to create a culture of leadership. For a corporate culture to change, managers 
must take innovation, distinctiveness and recognition seriously, embrace challenges and regard mistakes as 
investments. 
 
An organisation and its people have to be understood before they can be led. It is vital to understand what the 
organisation requires of its people, and also what the people who work there expect of the organisation and 
their managers.  
 
To investigate the importance of human capital and human interactions in leading to a so-called “Social 
Knowledge Management”, our paper employs a qualitative research methodology using a case study approach 
based on examining current events of real life in depth (Yin, 2009). Our research starts from the case of 
Swissmedic, the Swiss Agency for Therapeutic Products, a public institution of the Swiss government. Its role is 
to approve and monitor the introduction of drugs within the Swiss territory and to audit the production of 
those drugs no matter where they are produced. Considering its role within the Swiss pharmaceutical sector, 
Swissmedic can be defined as a “Knowledge Organization”, and its employees are knowledge workers that 
often have reached the highest levels of education (40% of its employees have a Ph.D.). In 2012, Swissmedic 
has started its project through Knowledge Management and the organization decided that its journey would 
be people-oriented. This case is particularly interested, given the role paid by knowledge workers, both as 
employees and managers. More in details, our case deals with a public sector organization, so the research 
context is particular (Massaro et al, 2015). 
 
Knowledge Management at Swissmedic is primarily focused on the people who work for the organisation. It is 
therefore not just a matter of deciding which tools or processes to use to retain or transfer the employees’ 
knowledge. The real question is how to encourage and improve communication and collaboration between 
people within the organisation. In short, it's a matter of fostering a culture that encourages and demands the 
exchange of knowledge. Managers are the main drivers of any culture change. They support and communicate 
the required change, and employees take their cue from them.  
 
In the following, we illustrate how Knowledge Management is fostered at Swissmedic from the management 
perspective – i.e. top down, and we try to link the Swissmedic experience with the need of a so-called Social 
Knowledge Management 

2. Theoretical back ground and literature review 
Considering the development of a so-called “Social Knowledge Management” at Swissmedic, we should 
highlight that Swissmedic is a public institution. The public sector is currently undergoing major challenges 
internationally (Tizard, 2012). Several economies of developed countries, especially in Europe, are facing 
austerity problems coupled with a great demand for public services, due to an aging population, 
unemployment, and budget restrictions. Additionally, emerging countries are facing the need to drive their 
economies toward knowledge-based models. Therefore, knowledge management in the public sector can be 
surely defined as a central topic for developed as well as emerging economies. The public sector represents 
indeed a specific context, and the research findings and practices that work in the private sector rarely can be 
directly applied (Massaro et al., 2015; Garlatti et al, 2014). This seems particularly true when we consider the 
healthcare-related sector (Garlatti et al, 2015), to which Swissmedic belongs. Thus, managers cannot import 
verbatim knowledge management tools and frameworks from private companies without considering the 
unique setting of the public sector (UNPAN, 2003, p. 1). 
 
Among the most interesting literature on knowledge management in the healthcare sector we may mention 
Guah and Currie (2004), Morgan et al (2005), Yamazaki and Umemoto (2010), Kim et al. (2012), Bordoloi and 
Islam (2012), Cruz-Cunha (2013), Pirozzi and Ferulano (2016). 
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More in detail, one more relevant point for Swissmedic was about selecting the “style” of its Knoweldge 
Management. More in details, there was a decision to take. Investing more on technology, processes and IT or 
on human capital? Which meant: adopting more a Western style KM or an Eastern style KM? 
 
Western Knowledge Management has a greater focus on explicit knowledge, that can be controlled and 
manipulated. Knowledge as resource that can be created, stored, shared, located, or moved, as that is part of 
the input-throughput-output system of the organization, and IT tools play a fundamental role in using, 
accessing and sharing knowledge. Eastern Knowledge Management focus more on spirit and wisdom (see, for 
instance, the concept of “BA” according to Nonaka and Konno, 1998). Human Capital is the key asset, and 
leadership help it to work in a more illuminating way (Cohen, 1998; Andriessen and van den Boom, 2007; 
Jelavic and Ogilvie, 2010). The following table summarises the different views on Western vs Eastern literature, 
according to a study carried on by the Knowledge Associates of Japan. 

Table 1: Western KM vs Eastern Km. Adapted from © Knowledge Associates Japan 

Perspective Western KM Eastern KM 

Fundamental view Central focus is to effectively manage knowledge, 
viewing knowledge as manageable object 

Central focus is to change the way of managing 
organisations, viewing knowledge as a part of 
subject inseparable from individuals/ 
organisations 

Scope Share and apply core knowlegde Create new knowledge 

Knowledge Explicit and tacit knowledge Tacit knowledge 

Key enablers ICT platforms and communities Ba and leadership 

Major goals  Improve organisational efficiency and 
effectiveness 

Drive innovation 
 

3. The case study and results 
Swissmedic started its journey through knowledge management back in 2012. Much before the formal 
introduction of the KM initiative, given the bureaucratic scope of the organization, Swissmedic has had several 
IT-tools, and the information flow has been already defined and organized step by step. Despite the rich IT 
infrastructure, the effectiveness of KM was low. An analysis led by the top management allowed to understand 
the key issue of the organization. People were indeed working in their “cells” and not sharing much with 
colleagues. This behavior led the Management Board to think that successful KM at Swissmedic should start 
from the Human Resource department rather than from the IT department, embracing so an “Eastern” 
approach. The philosophy is to lead to a “Social Knowledge Management”.  
 
IT tools at Swissmedic are still relevant to lead the organizational procedures. Since 2012, SAP has been used. 
Every submission is workflow-driven, and there are several databases as well as tools to organize the work. 
Quality management is carried on using SharePoint. An intranet is used for internal communication. The 
intranet connects all SharePoint applications, it then provides information about the organization (who is 
doing what) and there is a “who is who” app that allows to seek and find information about all employees 
(contact info, job descriptions, skills, …). About the half of the organizational units use the internal wikis and 
nourish them. 
 
As already highlighted, despite the well-developed IT infrastructure, KM at Swissmedic is primarily focused on 
the people who work for the organization, rather than the technological tools or software. It is therefore not 
just a matter of deciding which tools or processes to use to retain or transfer the employees’ knowledge. The 
real question is how to encourage and improve communication and collaboration between people within the 
organization. In short, it is a matter of fostering a culture that encourages and demands the exchange of 
knowledge in its social perspective. 
 
In 2012 Swissmedic decided to share responsibility and set up a small group responsible for the practical 
aspects of knowledge management: a Community of Practice (bottom-up, KM-CoP). The members of the KM-
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CoP represent Swissmedic’s organizational units and are thus point-of-contacts for questions or queries 
relating to practical aspects of KM. The KM- CoP operates unbureaucratically taking skills forward and bringing 
the latest developments into the wider organization. The KM-CoP has been set up with the aim of promoting 
the methodological and specialist skills of its members and in this way, the members are able to share the 
work associated with specific KM services and small projects among a growing number of people. Although the 
KM-CoP members networked with each other, they provide advice and support on a largely independent basis.  
 
The CoP members are called on particularly often to provide advice on the wiki and on databases and to act as 
internal moderators at knowledge transfer meetings. 
 
Nevertheless, knowledge management is above all successful if the topic receives support from the 
organization’s management. Managers are the primary drivers of any culture change. They support and 
communicate the required change, and employees take their cue from them. KM is fostered at Swissmedic 
from the management perspective using a top-down approach. Indeed, the key infrastructure to support the 
KM initiative at Swissmedic is based on people rather than IT-tools. 
 
Creating an organizational shift to encourage a KM culture where people work together rather than in isolated 
workstation, in this “Social” perspective, is a hard task.  
 
The journey through KM at Swissmedic has been developed in three different phases, the last of which is still 
in progress (for the full case study, see Renaudin et al., 2018). 

3.1 Phase I: Management Development I (2012-2014) 
KM as a formalized aim and process at Swissmedic officially started in 2012, as said above. Swissmedic 
launched a strategy-oriented management development programme. Under the slogan: “We don’t all have to 
manage the same way, but we all have to manage well,” the goal was to develop a shared management 
philosophy that took account of the particular features of a specialist organization and its protagonists – 
knowledge workers. 
 
In November 2012 the “Kick-off” took place: a one-day event for all managers. There then followed five 
training days for four parallel groups. Themes included knowledge workers, Specialist Organization, Leadership 
Models, Communication, Learning Organization and Organizational Learning and KM. The aim was to explore 
the object of a specialist organization (knowledge), as well as its main subject (the human capital, one of the 
three pillars of Intellectual Capital). 
 
The “Kick-out,” another one-day plenary event for all managers, was held in February 2014.. 

3.2 Phase II: Skills Training (2015-2016) 
After a phase of reflection on the own organization and its people, in 2015/16 a specific course of personalized 
training in management skills was organized. The Bochum Inventory of Personal Work Features (BIP) and 
various individual and group exercises were used to give the managers individual feedback and development 
recommendations. Afterward, there was a personalized training programme on different leadership and soft 
social skills (handling criticism, facilitating, public speaking, leadership communication, transformation, and 
change).  

3.3 Phase III: Management development II (2017-2019 exp) 
In 2016 an internal working group held some workshops to determine which values were relevant to 
knowledge workers in a specialist organization: which meant, values which encourage cooperation and 
communication. The Director also took part in the group. The defined values are described below. Again, all of 
them are related to the Social part of KM. 
 

x Trust is the foundation for cooperation. It is only when employees trust each other that they are 
willing to exchange their knowledge and experiences in a trusting way. 

x Reciprocity in the sense of “give and take”. Knowledge is the only resource that increases when you 
share it. However, employees also need to be willing to give and accept knowledge. 

x Appreciation is the currency of KM. The exchange of knowledge is possible only if both sides 
appreciate each other. 
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x Interest is another essential requirement. Employees who work in a specialist organization should be 
interested in their colleagues and their work. Interest enables people to analyse questions from 
different perspectives, combine their knowledge and develop it further. 

 
At the beginning of 2017, the Director presented these values to all employees and explained their importance 
to Swissmedic. All four values are pillars of the new management development programme that was launched 
in fall 2017. These values needed to be accurately described and conveyed to the organization with the 
assistance of all managers. The aim has been to foster a shared understanding, therefore encouraging indirect 
cooperation and communication to enhance KM. 
 
The second round of professional development for managers began in September 2017. It was devised 
internally to reflect the values of a specialist organization and the management skills of Swissmedic. The “Kick-
out” day is scheduled for January 2019. 
 

Figure 1: Development of Knowledge Management at Swissmedic 

 

 

3.4 Accompanying measures 
Accompanying measures have been planned for the second version of the management training programme. 
External speakers on the four elected values have already been arranged. More reading sessions are going to 
be organized, including Drucker (2006), Surewiecki (2004), Laloux (2014) and Sprenger (2015). 
 
As already mentioned, especially in the Phase II and III, one of the most important strategic objectives of 
Swissmedic has been defined to understand and deploy the skills needed to complete a task, understanding 
both “hard” skills as well as “soft” skills. In fact, an increasing number of authors emphasize the specific role of 
people’ soft skills as a condition to consolidate new and advance established business initiatives (S.K. Clinebell 
and J.M. Clinebell, 2008; Ford and Bowen, 2008; A.Y. Kolb and D.A. Kolb, 2005). Soft competences contribute 
to develop and advance participatory leadership, effective communications, team building, Win–Win 
negotiation strategies, and entrepreneurial abilities (Bardy and Massaro, 2012; Lepeley and Albornoz, 2012). 
All this prompt human interest in knowledge exploration leading to creativity and innovation (Handzic and 
Chaimungkalanont, 2004; Massaro at al., 2012; Politis, 2004; Ruiz et al., 2012). 
 
For Swissmedic, understanding key skills means carrying out internal and external analyses of job-related skills 
to compare the current with the target situation and, where gaps are detected, to decide whether a skill needs 
to be developed internally or sought externally. The same applies to method skills. 
 
Personal and social skills, on the other hand, are the resources that make work and collaboration between 
people possible in the first place. And – provided that they are in harmony with the organisation’s values – 
they at the same time act as a cultural framework of reference. These skills need to be operationalised, i.e. 
associated with quantifiable indicators. 
 
For Swissmedic, the skills portfolio is a relevant tool in knowledge management, one in which all the skills are 
defined and the traits on which an assessment that must be as objective as possible is based are described.  
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The following personal and social skills are required of all Swissmedic employees, and they are part of the 
“skills catalogue”. They form the reference for internal human resource development and for agreeing, 
quantifying and evaluating employees’ objectives.  

Table 2: Soft skills catalogue – Source: Swissmedic 
Personal skills Social skills 
Individual responsibility 
Loyalty 
Goal and result orientation 
Resilience 
Self-reflection 
Ability to learn and change 
Analytical and conceptual thinking 
Networked thinking 

Ability to communicate 
Ability to take criticism and engage in conflict 
Ability to work in a team 
Service orientation 
Ability to cope with diversity 

An internal working group held interviews and several workshops with all managerial staff, culminating in a 
proposal for Swissmedic managerial skills; management then met for a two-day workshop at which the 
following managerial skills were defined.  

Leadership (the ability and willingness of an individual to encourage others to achieve objectives). This 
requires the individual to set high standards for him- or herself, to be aware of the example that he or she is 
setting and of his or her own limitations, to promote trust and to value the contribution made by others to the 
organisation’s success. The behaviour of a person who does these things will be characterised by honesty, 
fairness, integrity and goodwill. This person must also have the courage to take decisions without knowing 
everything in advance, to implement the consequences of these decisions and to insist that others implement 
them too. 

Business-like thinking and behaviour is a person’s ability and willingness to identify room for manoeuvre, take 
the entrepreneurial initiative in line with overarching strategies and to guide the deployment of resources and 
optimise processes in order to ensure the efficiency, effectiveness and long-term positioning of the 
organisation. 

Change management is a person’s ability and willingness to initiate change on his or her own responsibility, to 
steer the change process and to make the results sustainable in the long term.  

Strategic thinking and behaviour is a person’s ability and willingness to derive long-term approaches from the 
task at hand, overarching strategies and an assessment of the environment, to communicate them in a 
suitable form and translate them into manageable objectives, and to develop both structure and culture 
appropriately. 

Effective action in the political context is a person’s ability and willingness to analyse the complexity of the 
political environment, to identify opportunities for action and to take into account and use the dynamics of the 
political processes in achieving objectives within his or her own area of responsibility.  

Employee leadership is a person’s ability and willingness to acquire other individuals with the required skills, to 
deploy them specifically, to require and promote their development, to form high-performing teams with 
them and to continue developing them through an exchange of knowledge and experience. 

These managerial skills form the guiding framework for leadership at Swissmedic. They have been made 
tangible by the addition of indicators by management and are the framework of reference used in the context 
of internal leadership training activities.  

3.5 Employees’ feedback 
Overall, the whole initiative was received and rated as very good by the participants. However, there were far 
significant discrepancies in the way in which the managers implemented the training course topics and lessons 
learned. Several managers have benefited considerably on a personal level and have incorporated a great deal 
into their work. Other managers participated but have only transferred some of their new knowledge to their 
daily work. Based on these feedbacks, the organization decided to offer to the managers more support in 
transferring and incorporating the new management style into their everyday work.  
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At the Executive Director’s request, the results of the 2016 employee survey were analyzed in greater detail, 
and knowledge management and communication were made focal areas of the annual management feedback 
process. Halfway through the year, employees give their line manager oral feedback on the manager’s 
leadership behavior and on general management issues. A written record of this feedback is kept, and every 
manager is required to discuss it with their immediate superior and define measures, if needed. 

Human Resources and Organization collated and clustered the responses. It emerged that Swissmedic 
employees are generally satisfied with communication and knowledge management, but that potential for 
improvement exists, particularly when it comes to tangible measures (knowledge transfer, Wikis, lessons 
learned, etc.) Specifically, a few organizational units at Swissmedic seem to have been hesitant about 
implementing these measures. In response, the knowledge management CoP held more than 10 advisory 
sessions with managers with the specific aim of bringing about improvements. 

The topic of knowledge management was addressed again at the annual management workshop in September 
2017, with knowledge cafés presentations.  

The way these measures have been implemented and an assessment of satisfaction with knowledge 
management in general will be part of the next employee survey in September 2018. 

4. Conclusions and lessons learned
A bald directive to the effect that We are now doing knowledge management! is unlikely to lead to success. 
For the human resources department, which launched the management development program, it was 
relevant for Swissmedic to have the Management Board and Executive Director on board. Right from the 
design phase of the program, efforts were made to involve the decision-makers. After producing an initial 
concept, the Executive Director was approached to find out his expectations. The initial idea was also 
presented to the Management Board to hear their requests and suggestions and to discuss any criticisms. 

Key success factors at this stage were the project's close alignment with the organization's strategy and goals. 
All the stakeholders worked together on an interactive basis right through to the completion of the program. 
This engagement had a decisive impact on the positive attitudes towards the project. Once the content, 
program, and organizational framework were designed, they were presented to all the managers. 

During the project itself, various opportunities for feedback were scheduled: oral discussions at the beginning 
and end of each module and a short online survey at the end of the third module. Lessons learned from the 
stakeholders' feedback induce Swissmedic to place more emphasis on the KM aspect, mostly regarding its 
reception. In fact, many of the managers primarily viewed the lessons as a management training course. One 
comment was: "I did not know we were looking at KM – it was supposed to be about leadership." The 
organization looked at KM without calling the topic by its proper name. In terms of promoting this topic within 
the organization, it was not ideal. The lesson learned was then used to better structure the third phase of 
development. 

In the near future, Knowledge Management will play an even increasing role in Swissmedic. Intensive research 
and development of drugs related to cancer and diseases of the central nervous system will produce several 
new products in the next few months. In addition to data from controlled clinical studies, data from clinical 
practice ("real-world data") are going to be used to generate evidence. Swissmedic will have to develop its 
knowledge and skills even more to be able to test these new drugs and procedures scientifically competently 
and independently using these novel principles, assuring effectiveness as well as efficiency in the assessment.  

This, together with the new legal requirements with stricter regulations on the depth and scope of testing and 
the monitoring of medical devices are radically changing the position for Swissmedic. Even faster than before 
employees will have to adapt to the new requirements and build up the necessary competencies, increasing, 
therefore, the importance of KM initiatives. 

The Swissmedic experience can be useful to managers and practitioners, as well as academics. It gives an 
insight on how a human capital perspective, according to an Eastern view, can lead to a Social Knowledge 
Management. 
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Abstract: The utilisation of Islamic banking products in South Africa remains low, despite the number of potential Muslim 
customers. One of the authors, an employee of a traditional bank in the Western Cape, conducted a situational analysis 
where it was identified that many front-line employees did not understand the Islamic banking offerings of the traditional 
bank. The lack of knowledge by front-line employees resulted in the poor promotion of Islamic banking products. To 
address this concern, the authors engaged in an action research project, which enabled them to investigate and implement 
interventions that led to an improvement in the sales performance of Islamic banking products. Following the steps of the 
action research process, training activities aimed at improving the knowledge of front-line employees on Islamic banking 
products were implemented, in the first cycle. The data collected, using qualitative and quantitative methods, showed an 
improvement in the understanding of Islamic banking products by front-line employees, but highlighted the need to 
increase the awareness of Islamic banking amongst customers. The action researchers introduced a second cycle, where 
marketing activities were implemented to inform and educate customers about the Islamic banking offering. After 
analysing the data, it was found that multiple factors, such as the ethico-political commitment of management, the role of 
a dedicated Islamic banking product champion as well as the implementation of effective internal marketing and external 
marketing activities, influenced the sales performance of Islamic banking. The article is written in a narrative writing style 
to describe the experiences and situations that were encountered during the action research journey. This includes 
reflections made by Shameem as the action steps were executed. A key finding is that knowledge sharing practices that are 
politically supported, are important for sustaining the promotion of Islamic banking products internally, which can have a 
positive impact on sales performance. 

Keywords: Islamic Banking, Internal Marketing, Action Research, Knowledge Practices, Ethics, Politics 

1. Introduction
Islamic banking at a traditional bank, where Shameem is employed, was misunderstood by front-line 
employees, many of whom are not Muslim. Shameem did his research at this bank. Shameem and Abdullah 
worked jointly on the research, with Shameem doing the data collection.  The data analysis was done 
collaboratively by both authors. The article follows a narrative writing style and provides descriptions and 
views recorded in the first person. When we speak in the first person concerning the bank and data collection, 
the reference is to Shameem.  

Working at a traditional bank in South Africa, Shameem often observed front-line employees give preference 
to traditional banking products in respect of Muslim customers. As a result, the Islamic banking sales 
performance at the bank was relatively poor. For the time period he has been employed at the bank, this has 
always been an area of concern to him. Discussing his concerns, we assumed that the poor performance of 
Islamic banking at the traditional bank was due to front-line employees not offering the product. We, 
however, could not identify specific factors that contributed to such behaviour. It was at this stage that we 
decided to investigate the issue, using an action research design. Reflection is a key aspect of action research 
within this study. Reflection as a technique is associated with the seeking of new ideas, learnings and 
improvements in practice and behaviour (Schon, 1983) by thinking about current practice and behaviour and 
searching for improvements. This article provides a record of the authors’ journey, engagements, mistakes and 
initiatives that have been directed at improving the understanding of Islamic banking by front-line employees 
and subsequently the sales performance of Islamic banking.  Unlike the writing structure predominantly found 
in social science reports, reviews of the literature will be dispersed throughout the article as well as in Section 
2. According to McNiff (2016), an action research report can consist of several small reviews throughout a
report or an action researcher may use a strategy where they engage with key issues and debates throughout 
the report, which is referenced throughout the text.   

In order to identify the possible reasons for the low uptake of Islamic banking products, Shameem conducted a 
situational analysis at his workplace. This essentially was the start of the first cycle of this action research 
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study. The study also highlights a second cycle of action research, where we found some customers not 
enquiring about the Islamic banking offering. In addressing these concerns, we drafted two research questions: 
 

x RQ 1: How can we influence front-line employees to offer Islamic banking products to customers? 
x RQ 2: How can we motivate customers to take up the Islamic banking offering of the bank? 

 
In order to address these research questions, the authors engaged and collaborated with a number of 
stakeholders and implemented several activities. It is important to note that every time we implemented a 
new intervention, we had no certainty about the outcome or the result. It was only through experimenting, 
learning and self-reflection that we subsequently identified the enactment of knowledge sharing practices 
backed by an ethico-political impetus (McMurray, Pullen & Rhodes, 2011) by senior management as a key 
contributor to the improvement in the sales performance of Islamic banking.  
 
In this article, a literature review is provided in Section 2. Thereafter an overview of the situational analysis is 
provided, which is conducted by Shameem and recorded in the first person. We then discuss action research 
as a research design, which is followed by a description of the events that occurred during the study. As these 
events are explained, we highlight our personal reflections aimed at improving practice. Much of this is 
discussed in the latter parts of the article, where we look at the application of the action research cycle. We 
conclude the article by elaborating on the significance of this study and provide recommendations for further 
research. 

2. Literature Review 

2.1 Islamic Banking 
Moral injunctions concerning financial transactions in Islam date back to the life of Prophet Muhammad 
(PBUH), which is more than 1 400 years ago (Alharbi, 2015). It is only in 1963, when the first modern day 
experiment of Islamic banking came into existence in a rural area of Egypt called Mit Ghamr (Chong & Lui, 
2009). The experiment took the form of a savings bank, based on profit-sharing between the bank and 
depositors (Ariff, 1988).  
 
Islamic banking is based on the shariah (Islamic law), which prohibits transactions involving riba (interest) or 
has an element of gharar (Butt, Saleem, Ahmed, Altaf, Jaffer & Mahmood, 2011). Nehad and Khanfar (2016) 
indicate that the most common translation of gharar is risk or uncertainty. They put forth the view that this is 
ambiguous. Instead Nehad and Khanfar (2016:6), interpret gharar as misrepresentation, which includes fraud, 
deception, beguiling and delusion. The prohibition of interest in transactions is found in chapter 2 verse 275 in 
the Holy Quran: 
 

“Those who consume interest cannot stand [on the Day of Resurrection] except as one stands who is 
being beaten by Satan into insanity. That is because they say, "Trade is [just] like interest." But Allah has 
permitted trade and has forbidden interest. So whoever has received an admonition from his Lord and 
desists may have what is past, and his affair rests with Allah. But whoever returns to [dealing in interest 
or usury] - those are the companions of the Fire; they will abide eternally therein”. (Quran 275:2) 

 
From this verse, it is understood that the shariah prohibits interest but does not prohibit profit acquired from 
trading activity. In order to be justified Islamically, the banking system has to avoid interest (Alam, 2000). Even 
though the prohibition of interest and gharar are identified as core considerations for transactions to be 
regarded as permissible, there are other factors that also need to be considered. 
 
A key difference between traditional and Islamic banking is that the financial intermediation in Islamic banking 
between the bank and the client takes place as partner rather than a debtor or creditor (Alam, 2000). Islamic 
banking is based upon the following two concepts: the risk-sharing concept between the investor and 
entrepreneur and the profit maximisation theory based on shariah (Kakakhel, Raheem & Tariq, 2013). Chong 
and Lui (2009) confirm that the profit and loss sharing paradigm is a unique feature that differentiates Islamic 
banking from traditional banking. 
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With Islamic banking providing opportunities to tap into new markets, many well established traditional banks 
started to offer Islamic banking products (Karbhari, Naser & Shahin, 2004). The traditional banks that offer 
Islamic banking in South Africa are ABSA Bank, First National Bank and Standard Bank. A review of the 
landscape of the South African population, with its substantial Muslim minority, is an indication that a suitable 
market size exists for the uptake of Islamic banking offerings. 
 
Notwithstanding the development of Islamic banking, there are scholars who state that Islamic banking does 
not meet the broader objectives of the shariah. Rudnyckyj (2017) indicate that the shariah is based on five 
foundational goals: the preservation of religion, life, progeny, intellect and wealth. In Arabic this is known as 
the maqasid al shariah, which refers to the purpose of the Islamic law. The maqasid al shariah is further 
extended to include social welfare, human dignity, and human fraternity (Kamali, 1999). A study conducted by 
Kamla and Rammal (2013) at 19 Islamic banks concluded that there is little evidence that Islamic banking gives 
preference to social driven projects over profit-generating projects. It is for such reasons that Rudnyckyj (2017) 
argue that Islamic banking does not meet the maqasid al shariah and that it is merely in form and not in 
substance.  

2.2 Ethics and Politics 
Although there are many conceptualisations of ethics, in this paper ethics is defined as a practice that is 
intertwined with an individual's freedom to make choices about what to do and who to be, as well as the 
organisational context in which those choices are made, framed and governed (Ibarra-Colado, Clegg, Rhodes & 
Kornberger, 2006). Similarly Michel Foucault, a French historian and philosopher indicates that organisations 
have built in moral technologies that seek to govern behaviour at work, but people at work may accept or 
resist such requests, due to a sense of ‘self’ that is not predicted by organisations (McMurray et al, 2010).  
 
Other philosophers such as Levinas and Critchley argue that the self is only ethical as it exercises the freedom 
of what to do and who to be, but does not take into account other ethical relations with others (McMurray et 
al., 2010). Levinas state that people at work face multiple demands from multiple others, which violates ethics 
in the way that they constitute their own subjectivity (McMurray et al., 2010). Levinas further highlights the 
role of the “others other” particularly in an organisational context. It is identified that individuals are not only 
faced with demands from one other individual but rather from two or more individuals. 
 
Ethics give rise to politics, as individuals are faced with dilemmas of choosing between competing demands 
(McMurray et al., 2010). Politics refers to the exercise of power over someone or something in being able to 
bring about a change in that person or thing. McMurray (2010:546) highlight that “Politics without ethics is 
empty as it does not motivate action, and politics without ethics is blind in that the action that is taken is not 
properly motivated”. They claim that the relationship between ethics is thus one where the moral political is 
inspired and directed by ethical responses and not the other way around (McMurray et al., 2010).  
 
What we mean by ethico-politics is that ethics and politics are inseparable. They occur as two sides of the 
same coin. Ethics is about what is considered good and the right thing to do. This includes our ethical 
responsibilities to others and ourselves. Thus ethico-politics means that the exercise of power is done in a 
manner that achieves the ‘good’ and valued objectives of an organization.  

2.3 Knowledge Practices 
What we mean by practices is that practices are “the things that we do” (Kustermans, 2016, p. 177) at work 
while knowledge sharing practices are those practices or actions or activities that increase the knowledge of 
those who participate in them. Knowledge sharing practices can be both formal and informal via training 
workshops (Boh, 2007) or other means. On the other hand practical knowledge is the knowledge gained 
through practice, through repetition and constant use.  

3. Situational Analysis 
After obtaining approval to conduct the research, I interviewed front-line sales colleagues that could provide 
insight as to why Islamic banking products were not being offered to customers. The first interview conducted 
was with a front-line employee who personally used an Islamic banking product. Through the use of the 
product, the front-line employee became knowledgeable about the product and in his own admission, he 
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would often offer the product to customers. In asking the front-line employee whether other Islamic banking 
products were offered, the response was as follows: 
 

“I only offer customers the Islamic banking product that I use and know. I don’t offer the other Islamic 
banking products because I do not know it. I am used to selling the normal product and I don’t make an 
effort to learn the other products”. 

 
The above response highlighted the important role that front-line employees play in marketing and promoting 
the Islamic banking offering. Kamarulzaman and Madun (2013) state that when employees are not well versed 
and knowledgeable about Islamic banking products, the result is that they fail to market the product 
effectively.  
 
Seeking further information, I met with another front-line employee who informed me that Islamic banking 
training was last received approximately eight years ago. In addition, the front-line employee emphasised that 
in his opinion, front-line employees require information on Islamic banking products as this will contribute to 
the promotion of Islamic banking: 
 

“Knowledge and awareness around the product will get front-line to focus on Islamic banking. If you sell 
to the client you need to be confident, you need to believe in it and you can only gain confidence and 
believe if you know the product.” 

 
It was at this stage that I enquired about the sales performance on Islamic banking from a senior manager in 
the customer network. The manager’s support was part of the political support that made this study and the 
subsequent intervention possible. According to internal statistics, the total sales performance of Islamic 
banking as at April 2017 was quite low compared to previous years. Graph 1 below does not show actual 
figures but provides a view of the historic performance in the Western Cape. 
 

 
Graph 1: Islamic banking Sales Performance from 2014 up to April 2017 

Based on the data in Graph 1, Islamic banking sales performance had decreased year on year. In search of the 
underlying issues that were impacting the growth and decline of Islamic banking sales, I obtained a report from 
the training manager with regard to the amount of employees that received Islamic banking training. Based on 
the information provided, only 140 front-line employees attended training for Islamic banking from 2013 to 
2017. It was interesting to note that the amount of front-line employees who received training on Islamic 
banking from January 2017 to April 2017 was only nine front-line employees. Although there was some kind of 
indication that training was needed, we investigated the issue further by reviewing the appropriate literature. 

4. Lack of knowledge and awareness by front-line employees 
A study conducted in Indonesia by Mangundjaya, Wulandari and Wardhani (2015), employees were perceived 
to have a lack of understanding about Islamic banking concepts and did not know how to distinguish it from 
traditional banking products. The lack of knowledge by employees affected the service quality and had a 
significant impact on the development of Islamic banking in Indonesia (Mangundjaya et al., 2015). According to 
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Karbhari et al (2004), banks need to equip employees with all the technical banking knowledge, as well as 
adequate Islamic banking training to those who want to participate in Islamic banking. Moutinho and Jabr 
(1990) on the other hand highlight that employees must be well trained on how to sell banking services, 
before banks promote and advertise products.  

A study by Ali and Hassan (2017) at an Islamic bank in Malaysia highlights that participants indicate that the 
lack of awareness by front-line employees is the most common reason that shape their attitude towards 
Islamic banking. In order to influence awareness, Buchari, Rafiki and Al Qassab (2015) indicate that education 
plays a significant role.  

Once we reflected upon the situational analysis as well as reviewed some of the literature related to our study, 
we found that the lack of knowledge and awareness were major barriers to front-line employees promoting 
Islamic banking products. The next step was to plan an intervention that could address the issue.  

5. Action Research Design
Action research is an umbrella term for a research approach and research design that includes a cluster of 
activities intended to foster change within a group, organisation and even societal levels, whilst drawing novel 
insights from this process (Gallos, 2006). It is further described as an ethnographic approach, where the 
researcher is a total participant and collaborates with the client organisation to diagnose a problem and 
develop a solution based on the diagnosis (Bryman, Bell, Hirschsohn, dos Santos, Du Toit, Masenge, Van Aardt 
& Wagner, 2014). It differs from traditional research which is usually conducted from an outsider’s point of 
view (McNiff & Whitehead, 2010) as it is intrinsically an insider approach. 

According to Alrichter, Kemmis, McTaggart and Zuber-Skerritt (2002), action research is a continuous and 
iterative process and it is defined as a spiral of cycles which consist of four stages: planning, acting, observing 
and reflecting. These stages can be identified in Figure 1. Even though the process of action research is cyclical 
in nature, Rowell, Bruce, Shosh and Riel (2017) indicate that the sequence is rarely found in the stated order. 
In our study, our starting point was reflection. Cunliffe and Jun (2005:227) explain reflection as thinking about 
“a situation to understand what is really going on and to develop theories to explain that reality”.  

Figure 1: Action Research Design Model 

The mission of the plan is to develop an intervention that is directed at improving what is already happening. 
This is guided by recommended practices and concepts identified in literature on the particular challenge 
encountered as well as the current situation. According to Zuber-Skerritt, we learn from experiences and 
whatever we learn must be put into practice and lead to improvement, change or development (Sankara, Dick 
& Passfield, 2001). It is further highlighted that there is no learning without action, and no action without 
knowledge based on prior learning.  
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An important part of the action research process is to monitor and observe the effects of the action 
(implementation) in the context in which it occurs. If the intervention has a positive effect on the behaviour of 
participants, we learn that this action or set of actions has this particular result or outcome and thus we can 
make a claim to knowledge. If the result is not what we expected or if behaviour has not changed, we can 
continue into the second cycle and revise or modify the intervention. This is possible through the continuous 
collection of data throughout the study. 

6. Data Collection Method
The data collection methods utilised in this action research study consisted of both qualitative and quantitative 
methods. The qualitative data collection methods used were observations, semi-structured interviews, 
interview schedules, cell phone and video recordings. Amongst the primary tools used for the collection of 
data was recording all observations in a diary or journal. In order to obtain more specific responses, we 
constructed a pre-training interview schedule, a post-training interview schedule and a two month post-
training interview schedule which comprised of questions and optional answers on a five-point Likert scale, 
from which participants could select.  

7. What did we do to improve the situation at the bank?

7.1 Cycle one - Implementation of Islamic banking training workshop 
Based on recommended practices, we hosted an Islamic banking training workshop as an internal marketing 
intervention. The one day workshop was held on two separate days and was attended by 44 front-line 
employees. Participants completed a pre-interview schedule, which provided insight into the level of 
understanding and knowledge on Islamic banking. Figure 2 below highlights some of the data collected. 

Figure 2: Multiple pie charts – Responses to Pre-training interview schedule 

Based on the data collected in Figure 2, the amount of front-line employees that rate their understanding 
about Islamic banking as very good comprised only 3%. It was also identified that 16% of the participants 
indicated that their understanding of Islamic banking was poor. This is approximately five times more than 
those who rate their understanding as very good. In Pie Chart 3, we found that 82% of participants were not 
completely comfortable or confident to discuss the Islamic banking offering with customers. Pie Chart 2 
showed that there is a need to obtain ‘buy-in’ from front-line employees, as 47% of the participants indicated 
that they only promote Islamic banking ‘sometimes’, in comparison to 11% who promote Islamic banking 
‘almost always’. The data collected also indicates that management plays a vital role in encouraging front-line 
employees to promote the Islamic banking offering. According to Pie Chart 4, 37% of managers often support 
front-line employees with 12% of the participants indicating that they never receive any support from 
management. Based on the data presented, there is an indication that some participants heard about Islamic 
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banking and may have been exposed to it before, but have never developed a basic understanding of Islamic 
banking to comfortably promote the offering.  

The training focused on the background of Islamic banking and provided insight into the difference between 
Islamic banking and traditional banking. In order to elaborate on the fundamentals of Islamic banking, the 
Islamic scholar, who conducted the training, discussed Islamic banking concepts and principles. To verify the 
impact of the training, a post-training interview schedule was also provided to participants. Figure 3 below, 
highlights some of the responses. 

Figure 3: Multiple pie charts - Responses to Post-training interview schedule 

Assessing the data collected in the pre-interview schedule, participants indicated that the training helped them 
to understand Islamic banking. With the training assisting front-line employees in becoming more confident to 
promote the Islamic banking offering, it is found that a significant amount of participants recommend Islamic 
banking training for all front-line employees. Reflecting on the post-training interview schedule, it is evident 
that participants felt more confident and that their attitudes were positively impacted. According to Mohamed 
et al. (2015) if the participants’ knowledge has increased, skills have improved or their attitudes have changed 
at the end of the training programme, then it is considered that learning has taken place.  

In order to monitor the progress of participants, we developed a checklist that assessed the ability of front-line 
employees to offer Islamic banking. During the first few observations, participants showed a positive attitude 
as they were keen to talk to customers about Islamic banking. During the observations stage we noticed that 
there was a lack of interest from customers in the Islamic banking offering. This new development in the study, 
directed us back to the planning stage. 

7.2 Cycle Two - The implementation of external marketing activities 
For an intervention to bring about awareness of Islamic banking to customers, many recommendations refer 
to education through advertising. Gerrard and Cunningham (1997) encourage Islamic banks to undertake 
informative advertising campaigns to increase awareness about Islamic banking. When organisations use 
advertising, they provide information which creates a desire and supplies reasons to a customer to use a 
particular product or offering (Olufayo, Ladipo & Bakare, 2012).  

According to Dusuki and Abdullah (2007), customer education programmes are crucial if they are to increase 
the level of consumer awareness about the unique characteristics of Islamic banking and its wide-range of 
financial products. A study conducted by Kamarulzaman and Madun (2013) in Malaysia identified that the 
main problems attached to the poor uptake of Islamic banking was due to product information being limited 
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and not sufficient to convince the customer. Having this background, we were able to proceed with the 
planning of the external marketing intervention. 

Using the recommendations provided in the literature, I contacted the Islamic banking specialist to arrange for 
brochures and posters for branches located in areas where there is a high concentration of Muslim customers. 
At the same time, the Islamic banking specialist informed me that advertising would also be done on a local 
radio station. All actions taken in an action research are regarded, including those of outside partners 
(Bradbury & Reason, 2008). In addition, he also informed me about a customer forum that will be held in the 
Western Cape. After all the marketing material was distributed to the respective branches during the 
implementation (acting) stage, we now needed to observe whether any changes occurred. 

8. Preliminary Conclusions
Assessing the data collected from the two-month post-training interview schedule, five participants increased 
their sales significantly and seven participants showing a moderate movement in the improvement of Islamic 
banking sales. It was only through monitoring Islamic banking sales, that I was able to make a fair judgment. 
With customers being aware of the Islamic banking offering, coupled with knowledgeable front-line 
employees, a visible uptake in the sales performance of Islamic banking products can be identified in Graph 2 
below. 

Graph 2: Year on year comparison up to October 2017 

According to Graph 2, it is evident that Islamic banking sales have increased significantly over the past six 
months. It is through the generation of this evidence that I claim internal marketing and external marketing 
supported by senior management had a significant effect on front-line employees successfully promoting 
Islamic banking.  

According to McNiff and Whitehead (2010), if you are making a claim to knowledge, it has to be validated. To 
do this we followed an intersubjective agreement approach - referring to the activity between participants, 
critical observers as well as myself, where we seek to reach agreement on views that may be the same or 
different (Gillespie & Cornish, 2010). Herr and Anderson (2005) identify a rigorous validation process which 
consists of five validity criteria used to judge the quality of an action research study. These criteria consist of 
dialogic validity, outcome validity, catalytic validity, democratic validity and process validity. We do not discuss 
the criteria in detail in this article, but provide insight into the engagement with participants and a critical 
observer to validate our claim to knowledge.  

Starting with the validation process, I met with the Islamic banking specialist to discuss my claim to knowledge. 
According to the Islamic banking specialist the Islamic banking training did not increase the knowledge of 
front-line employees but rather provided an opportunity to create awareness about the offering. The Islamic 
banking specialist also indicated that a key contributing factor to the successful attendance of the Islamic 
banking training workshop was due to the support from management. The views of the Islamic banking 
specialist were similar to the view of my line manager who acted as a critical observer to the study. According 
to my line manager: 
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“It’s useless training the lower level, there has to first be control from the top to ensure that it gets 
enforced. Even if you train it needs to be enforced. Training will work but if Islamic banking products are 
not put as a target it will not be that actively promoted. Each branch has got targets for traditional 
products and Islamic banking does not form part of it. It needs to be enforced by leadership as part of 
the scorecard” 

It was evident in the response from my line manager that there certainly was a need to drive Islamic banking 
more effectively through target setting and accountability by front-line employees. According to a front-line 
employee, middle management’s focus on Islamic banking was only related to the training but it was non-
existent at the branch. According to the front-line employee, the only concern that middle managers have in 
the branches are targets that have been assigned to them by senior managers. The front-line employee further 
highlighted the importance of marketing of Islamic banking and how it would encourage and make customers 
and front-line employees more aware of the offering. Discussing the view on the training, this is what the 
front-line employee had to say:   

“When we did Islamic banking training at the sales academy, I don’t remember who did the training, but 
it was not someone who had knowledge. It was more of a person who was reading off from a page. The 
way the Islamic scholar presented the training was fantastic as he was knowledgeable”.  

Here there is a different view from the Islamic banking specialist as the front-line consultant felt that the 
training was much better than other training workshops attended. As a means of showing satisfaction with the 
training, the front-line employee also recommended that the Islamic banking training be provided at all the 
branches by attending the morning huddle meetings, in which sales strategies and campaigns are discussed. 
The response from the front-line employee was in line with the findings of Ali et al (2017). Taking into account 
all the views, we were able to confirm our claim to knowledge. 

9. What was the potential significance of what we did?
This action research study provides evidence of the effectiveness of internal and external marketing activities 
on the promotion of Islamic banking at a traditional bank. It is through this experience that this article confirms 
the importance of Islamic banking training as recommended by Moutinho and Jabr (1990), Kharbhari et al 
(2004) and Ali et al (2017). More importantly, it highlights the role of ethico-political collaboration and support 
of management, in order to promote Islamic banking within a traditional banking context. The collaboration 
strategy creates awareness and drive throughout the organisation and is more effective with the support of 
middle management. The role of an Islamic banking champion is also identified as critical in the promotion of 
Islamic banking. This study, however, acknowledges that the successful promotion of Islamic banking is not 
solely dependent on the role of the training or marketing, but identifies multiple activities that encourage 
front-line employees to promote the Islamic banking offering. The employment of ethical and political 
practices by management within this action research enabled us to obtain a positive outcome. In other words, 
the knowledge sharing practices in the form of training front-line employees and external marketing activities 
contributed to an increase in Islamic banking sales, because they were supported by senior management and 
subsequently led customers to respond in the way that they did.   

This action research study therefore concludes that the activities embarked on during this action research 
study has contributed to the improvement of Islamic banking sales at the bank. We argue that one of the 
reasons why these steps were successful is because they contributed to the professional learning of 
employees. It is with this in mind that we recommend that further steps can be taken by the bank, such as 
continuous training around Islamic banking, top management support and collaboration, and introducing 
senior and middle management to an action research training that could assist them in improving their own 
practices and that of their employees.  
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Abstract: The management of knowledge has been increasingly recognised by organisations as a critical resource that can 
be harnessed to attain competitive advantage and superior performance. Hence, if firms are able to manage their 
knowledge resources effectively, then a wide range of benefits can be reaped such as improved corporate efficiency, 
effectiveness, innovation, customer service and profitability. This is true for all industries especially growing industries such 
as the halal market. The Halal global market is undergoing a rapid and sustained growth. The Halal food and beverage 
market was valued at US$ 1.37 trillion in 2014 (Reuters & Standard, 2014). Muslims represent an estimated 1.6 billion 
consumers (Reuters & Standard, 2014). South Africa has emerged as a leader in the Halal food industry due to the presence 
of advanced Halal certification programmes in the country. It is one of the largest producers of Halal food products 
worldwide and is widely regarded as the gateway to Africa’s Halal food and beverage hub (Sanchez, 2017). Despite the 
importance of the global Halal market and the well-established Halal certification programmes in South Africa, there have 
been no previous studies on Halal certification and knowledge management practices (KMPs) in South Africa. This paper 
reports on the South African National Halaal Authority (SANHA), a leading Halal Certifying Body (HCB), which has adopted 
and integrated certain basic KMPs in its daily activities, which in turn have improved its business processes and provided it 
with a competitive advantage over other HCBs. The paper highlights the potential of Knowledge Management (KM) as a 
key capability and as a source of sustainable competitive advantage for HCBs in South Africa. We take an ethical and 
political perspective in the paper. Ethics is about values and politics about actioning those values. We argue that SANHA is 
using basic KM practices scattered across departments to enable them to certify halal products. Their KM practices are the 
political actions that they deploy to achieve their ethical goal of certifying halal products. 
 
Keywords: Knowledge Management, Knowledge Management Practices, Halal industry, Halal certification, Halal Certifying 
Body, SANHA. 

1. Introduction 
Knowledge management practices and techniques will remain the frontier to be explored as we enter the 
fourth industrial revolution. Organisations are using KMPs to create high-quality products, deliver better 
services, and improve the efficiency and effectiveness of their internal operations and this is set to grow 
exponentially in the fourth industrial revolution (Sarina, 2018).  
 
Alajmi, Marouf, and Chaudhry (2015) assert that although KMPs have been investigated and implemented in 
different organisations and fields, their remains the potential for further growth and development. Fields such 
as the healthcare, food certification and quality assurance rely heavily on generating new knowledge. As such, 
it is important to empirically investigate how firms are managing their existing knowledge, the activities for 
generating new knowledge and investigate how firms can improve their KMPs. 
 
KM is a strategic approach that can be used to improve the quality of performance in organisations. KM has 
been implemented in business, government and non-profit organisations in order to achieve operational 
advantages and financial gains. We argue that managing knowledge strategically, which is a political practice at 
its core, can help a HCB such as SANHA to improve its performance, fulfil its mandate, improve the quality of 
its service to its community in the modern information environment and assist them to achieve their ethical 
goal of certifying as halal only halal products.  

1.1 Research question 
This was our research question: 

1. What are the current KM practices at SANHA? 

1.2 Research objectives 
Acknowledging the complexity of the Halal industry and the important role that KM practices play in capturing 
and generating new knowledge, the study had the following research objective: 

1. Examining the various practices of capturing, sharing, and generating knowledge at SANHA.  
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2. Literature review 

2.1 Knowledge management 
There are various definitions of KM. Nonaka and Takeuchi (1995) defined KM as the process of applying 
a systematic approach to the capture, structure, management, and dissemination of knowledge throughout 
an organization in order to work faster, reuse best practices, and reduce costly rework from project to project. 
KM has been described by Alavi and Leidner (1999) as a systematic and organisationally specific process for 
acquiring, organising and communicating both tacit and explicit knowledge in order for employees to utilise it 
and to be more effective and productive in their work (Ondari-Okemwa and Smith 2009). Hao-yu et al (2010) 
defined KM as the effort by organisations to assemble different types of knowledge from different parts of the 
organisation, which includes experience, technology, intelligence and ability, then ensuring that people can 
easily access this knowledge. KM is also defined as an explicit and systematic management of knowledge, 
which involves the creation, organization, diffusion, use and exploitation of this knowledge. The three core 
components of KM are people, processes and technology. It is in the various combinations of these three 
components that organisations differ in the KM strategies.  
 
Knowledge is usually conceptualised as tacit and explicit knowledge (Polanyi, 1958). Explicit knowledge can be 
expressed in words or numbers, it can be shared in the form of data, scientific formulae, specifications, 
manuals etc., and it can be readily transmitted between individuals, formally and systematically. Tacit 
knowledge, on the other hand, is highly personal and difficult to communicate or share with others. Subjective 
insights, intuitions, and hunches fall into this category of knowledge (Nonaka 1994). KM is then about 
managing the flows between tacit and explicit knowledge. The combination of the various types of knowledge 
can enhance organizational capabilities.  It is clear from the above that managing knowledge is a critical 
capability (Mavodza 2010; Mavodza and Ngulube 2011). 

2.2 Knowledge management practices (KMPs) 
KMPs, which include knowledge generation, knowledge acquisition, knowledge organisation, knowledge 
storage, knowledge transfer, knowledge sharing, and knowledge retention (Nonaka and Takeuchi 1995; 
Davenport and Prusak 1998; Branin 2003; Rowley 2003; Jashapara 2005; Lee 2005; Jain 2007; Mavodza 2010; 
Mavodza and Ngulube, 2011; Ramohlale 2014) are those practices that enable firms to use their knowledge to 
gain competitive advantage.  There are numerous KMPs that could be implemented within an organisation.  

2.2.1 Knowledge creation: A key KMP 
The creation of new knowledge by effectively exploiting the existing knowledge is an important KM practice 
(Nonaka & Takeuchi 1995). One of the ways to achieve this is through careful and meaningful sharing of 
information within the organisation. Organisational knowledge creation is the key to the distinctive ways that 
companies innovate. Recognizing the value of tacit knowledge and figuring out how to use it is the key 
challenge in a knowledge-creating company, one that requires extended conversations and good personal 
relationships that is knowledge enabling (Nonaka & Takeuchi 1995; Mavodza 2010; Mavodza and Ngulube 
2011; Ramohlale 2014). 
 
Nonaka and Takeuchi’s (1996) Socialization, Externalization, Combination and Internalization (SECI) model has 
become the cornerstone of knowledge creation and transfer theory. They proposed four ways that knowledge 
types can be combined and converted, showing how knowledge is shared and created in the organization. The 
model is based on the two types of knowledge outlined above (Chang and Lin 2015). 
 

x Socialization (S): Tacit to tacit. Knowledge is passed on through practice, guidance, imitation, and 
observation. 

x Externalization (E): Tacit to explicit. This is deemed as a particularly difficult and often particularly 
important conversion mechanism. Tacit knowledge is codified into documents, manuals, etc. so that it 
can spread more easily through the organization. Since tacit knowledge can be virtually impossible to 
codify, the extent of this knowledge conversion mechanism is debatable. The use of metaphor is cited 
as an important externalization mechanism. 

x Combination (C): Explicit to explicit. This is the simplest form. Codified knowledge sources (e.g. 
documents) are combined to create new knowledge. 
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x Internalization (I): Explicit to tacit. As explicit sources are used and learned, the knowledge is
internalized, modifying the user's existing tacit knowledge.

This is not a static process. These happen simultaneously. Knowledge is continuously converted and created as 
employees and managers practice, collaborate, interact, and learn.  

2.3 An overview of the Halal certifying bodies in South Africa 
South Africa is a prominent player within the African halal scene, with its market worth R43.5 billion. The 
country remains one of the top five non-IOC countries most visited by Muslim travellers in spite of the fact that 
less than 2% of its population is Muslim. South Africa has the region’s most developed Halal ecosystem. Halal 
products are widely available in the domestic market and the country is a springboard for entering the rest of 
Africa (SANHA 2017:8).  

This section will briefly present a history of the formation of Halal certifying authorities in South Africa. There 
are four key Halal certifiers in South Africa. The oldest is the Cape Town-based Muslim Judicial Council (MJC) 
(Tayob, 1995). In 1958, the Muslim Butchers Association (MBA) solicited the MJC’s expertise to provide 
religious consent for Halal certification procedures. However, at that stage of the Halal certification, there 
were no Halal certificates issued and no non-meat products were certified. Only member butchers would 
receive certificates attesting that all meat on their premises had been inspected as Halal. During that period, 
the MJC and the MBA controlled the only Halal authority in South Africa, uncontested for 26 years (Tayob 
2012). 

In 1985, the first Halal certificate for a non-meat product was issued, which was Flora-margarine. This was the 
first time that Halal authorisation had been extended into the arena of corporate manufacturing processes and 
food technology (Tayob 1995; Tayob 2012). This soon led to the formation of the MJC Halal Trust (MJCHT) in 
1986 to specialise in the administration of Halal affairs. The head and only office of the MJCHT is in Cape Town. 
In 2011, the MJCHT earned a revenue of R7.7 million, with a net profit of R431,510. Included in expenses was 
an amount of R4.3 million, the majority of which constituted a donation to the MJC for its community activities 
(Tayob 2012). 

The second major certifying body established was the Islamic Council of South Africa (ICSA) in 1984 headed by 
Sheikh Abubakr Najaar, a renowned Cape imam (Tayob 2012).  

In 1995 a third major competitor in the South African Halal certification landscape was established. The South 
African National Halal Authority (SANHA), which is the focus of this research, was established by a number of 
Ulama (Islamic scholars) and butcher associations in Durban and Johannesburg. They were interested in 
standardising Halal authorisation on a national basis. In fact, SANHA attempted to campaign for a nationally 
inclusive halal certification body, but the idea was rejected by the MJC (Tayob 2012). SANHA‘s administrative 
head office is in Durban, they also have an office in Johannesburg and an office in Cape Town since 2001.  

For the 2017 financial year, SANHA disclosed revenue of R22.3 million Rand (against R19.7 million Rand in 
2016) for an operating income of R21.7 million Rand (against R19.4 million Rand in 2016). It certified 
approximately 1,275 establishments. It generated a Net Profit for the year of R1 058 891 (against R485 501 in 
2016) (SANHA 2017). SANHA grew from strength to strength over the years and has since become the largest 
HCB n South Africa (Tayob 2012). It has gained local and international recognition for its high and stringent 
halal certifications procedures, its standards and professionalism (SANHA 2017) and is the only certifier 
accredited with ISO accreditation.  

The National Independent Halal Trust (NIHT), which was created in 2000, is the fourth major South African 
HCB. It is headquartered in Lenasia, a borough of Johannesburg, but it has an office in Durban from which 
inspection and administrative activities are conducted (Tayob 2012).  

SANHA's leadership position is followed closely by the MJCHT, which is, in turn, trailed closely by the NIHT and 
then ICSA. SANHA's dominance in terms of certification revenue reflects the success of their consumer 
marketing campaigns and their constant communication with regards to halal related information. It is worth 
noting that SANHA is also the only HCB to disclose its financial statements as well as the price list for its 
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certification processes (Tayob 2012). Besides these four certifiers, there are a few smaller players in the halal 
certifying sector within South Africa. 

3. Methodology
This research is conducted by means of a single case study of SANHA, both as a unit of analysis and as a 
research method. Case study research method was defined by Yin (1984:23) as “an empirical inquiry that 
investigates a contemporary phenomenon within its real-life context; when the boundaries between 
phenomenon and context are not clearly evident; and in which multiple sources of evidence are used.” 
Although some authors consider case study to be a research methodology on its own (Creswell 2007 ; Tellis 
1997), others such as Stake (2005:438) view it as “a choice of what is to be studied”.  

O’Sullivan, Rassel & Berner (2008:40) in Mavodza and Ngulube (2011:17) state that: “One of the hallmarks of a 
case study is the combination of several different sources of information …”. In this study, publicly available 
documents, institutional documents from SANHA and interview transcripts were used as data. 

We conducted a literature review on KM. This was aimed at having a general understanding of the topic and 
identifying major KMPs and tools utilised and implemented within organisations. This synthesis helped provide 
guidelines that we used in designing the research questions, the interview schedule and for the analysis of the 
findings.  

A structured interview with open-ended questions was used in the interview with the quality assurance 
manager. A content analysis of SANHA’s institutional documents was also conducted. The institutional 
documents gave the researchers insight into the thinking within SANHA. Yin (1984:80) points out that “the 
most important use of documents is to corroborate and augment evidence from other sources”. The 
researchers made extensive use of SANHA's website in order to access annual reports, policies, legislation, 
press releases and various other documents that were deemed relevant to the study and that may reveal 
details about SANHA’S stance towards KMPS. 

In order to ensure quality data, we used a triangulation of data collection methods. Data analysis was carried 
out after the interview was transcribed. All the responses to the questions were content analysed and 
categorised in order to identify themes as suggested by Hancock (1998). 

4. Findings

4.1 Findings on the existing status of knowledge management at SANHA 
The quality assurance (QA) manager indicated that he had indeed heard of the term KM and had a brief 
understanding of it. He considered that a formal KM programme is something that could be beneficial for 
SANHA but added: "there are various forms of knowledge that needs to be managed appropriately within 
SANHA, whether it is Ijtihad,i fatwasii or any other information, confidential and non-confidential". The QA 
manager mentioned that SANHA does not use the knowledge-based firm terminology. He said:  

“I don't think that we have ever used the terminology, connected it to specific principles and regulated 
systems put in place to deal with KM issues at SANHA. It is rather by default rather than by plan. So 
maybe not a knowledge-based firm, but a firm that uses knowledge. They [managers] are not focussing 
on [formal] KM”.  

The QA manager also confirmed that SANHA recognises that knowledge is a part of their asset base.  However, 
he argued that the KMPs status within SANHA was probably at an introductory stage adding “there is no 
specific focus on a system, each department has its own way of dealing with knowledge.” The QA manager 
explicitly stated that SANHA had no organisation-wide standardised KMPs. Thus, it can be said that KM is in a 
fragmented rudimentary stage at the moment at SANHA. Nevertheless certain departments have good KM 
practices in place, like for example the research department that issues fatwas. 

4.2 Organisation culture, policies and strategies as a basis for knowledge creation 
The QA manager confirmed that the organisational culture prevalent within SANHA could be described as an 
“open, encouraging and supportive culture”. With respect to training, the QA manager indicated that 
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employees at SANHA received training on how to use new technologies but also added: “there are training 
sessions within SANHA, but it does not just revolve around new technologies. Training sessions at SANHA are 
mandatory for certain departments and they comprised a wide range of subjects and disciplines, such as IT, 
soft skills, various legislation, compliance, finance, writing and communication skills, etc." When asked 
whether or not the training sessions were useful, the QA manager stated that he believed that the sessions 
had been useful.  
 
Furthermore, with regards the frequency of the training i.e. how often they occur, the QA manager indicated 
that it was 51 and more hours per year. He explained: “Training [programmes] at SANHA are offered externally 
(on an annual basis) and internally (on a weekly basis). Between September and December 2017 for instance, 
there were 36 internal training sessions alone for SANHA for employees, with over 100 internal and external 
training sessions for the entire year".  These training sessions allowed new employees to internalise explicit 
knowledge. With regards other methods of organisational learning besides the training sessions, the QA 
manager claimed that since there is no institution offering halal-related qualifications in South Africa 
(compared to Malaysia for instance), hence SANHA employees have been engaging in on-the-job learning or 
job/staff shadowing in order to learn new aspects related to the job or new skills. Thus, socialisation of new 
employees, internalisation by new employees during training and externalisation by existing employees were 
key knowledge creation processes at play in SANHA.  
 
When quizzed about how employees at SANHA learnt from their mistakes while on task, the QA manager said 
that they try to learn from their mistakes by means of change control, which is a sort of part of their Quality 
Management System (QMS). In terms of knowledge creation, this could be considered combination, where the 
explicit knowledge of employees was being explicitly captured by the firm and added to their existing 
knowledge assets. 
 
The QA manager acknowledged that SANHA did not have a formal KM policy or strategy. However, he claimed 
that: “there is a policy in place for document control, control of records and change control”. When asked 
whether SANHA had any internal process/systems to monitor the halal certification status of businesses that 
are already certified by SANHA the QA manager said that there was no refined system for capturing knowledge 
insights in place but that there was an internal process consisting of a spreadsheet used to monitor restaurants 
when re-issuing halal certification. However, regular audits were done on a monthly basis by means of 
stringent controls to ensure that businesses that are certified maintain their halal status. SANHA is “the only 
South African certifier to be accredited for the ISO17065: 2012 for conformity assessment for bodies certifying 
products, processes and services and the GSO 2055-2iii for QMS”. This in our estimation provides the basis for a 
rudimentary KM system at SANHA.  
 
On the question of knowledge creation, the interviewee asserted that there was no clear knowledge creation 
means within SANHA as the knowledge available to them has been available for decades (if not centuries), 
which they cannot claim ownership. Therefore he would not say that knowledge creation takes place at 
SANHA. It seems the quality assurance manager was referring to principles of halal, which has been 
transmitted in Islamic sources and remains the same to this day. However, the analysis of SANHA’s Annual 
Report 2017 revealed that there is indeed a knowledge creation process within SANHA, in the form of the 
knowledge generated through continued training sessions that employees received in the organisation, or the 
fatwas that are issued by the research department. 
 
On knowledge sharing with external stakeholders, the QA manager stated that they share knowledge by 
means of available organisational procedures and standards, as well as public platforms and forums of 
communication. An analysis of SANHA’s website content as well as its 2017 Annual Report revealed the 
existence of numerous platforms created and used by SANHA to share knowledge. These include the SANHA e-
Bulletin, Flash News, SANHA gazette, SANHA trade directory, some radio programmes, a media response as 
well as a strong social media presence (Facebook, Twitter, Instagram and WhatsApp). 

4.3 Discussion  
The investigation conducted revealed that SANHA’s adoption of formal KMPs was still at an early stage. The QA 
manager seemed to have some idea about KMPs and its existence within SANHA. However, he admitted that 
KM was not institutionalised or structured in a professional manner. This shows the lack of formality and 
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strategic emphasis in their thinking about KM. It seems that KM is still dealt with as a peripheral activity. 
However, the QA manager acknowledged that SANHA recognised knowledge as a key asset.  
 
The organisation did not pay sufficient attention to the main activities that support the transfer of expertise 
such as location, systems and processes that would enable SANHA to capture, share, and generate knowledge 
internally. The use of IT to support the documentation of knowledge and the transfer was not well-integrated 
and traditional mediums of communication such as email, intranet and telephone are still preferred within 
SANHA. Nevertheless, there were some organisational procedures related to KMPs at SANHA, which included 
the creation, sharing and storage of certain knowledge products. The focus on training suggests an 
organisational culture of learning.  The fact that there are no organisation wide policies and strategies put in 
place to create, adopt and enhance the general knowledge capacity at SANHA, means that there are no 
sustainable and reliable means to develop organisation wide knowledge assets in the institution. This is a gap 
at SANHA. Sustainable KM is based on sound operations but more so good human resources practices that 
enact a positive organizational culture of knowledge sharing across the organisation. The lack of KM strategic 
intent also compromises the executive intention of developing the human resource capability and knowledge 
infrastructure that can be the basis of competitive advantage. Nevertheless, knowledge was being created at 
SANHA but was not managed in a sustainable and integrated manner.  
 
The fact that knowledge is a company's asset no longer lies only in their ability to store and retrieve their 
knowledge assets, but in the management of its usage in a dynamic knowledge era. Managers all over the 
world are realising that knowledge in its various forms, is the organisation's most important asset and that its 
quality and availability affect all aspects of the organisation. Such is the case at SANHA, where the certifying 
body has made significant progress towards adopting some aspects of KM, and has invested significantly in 
training its employees and fostering an open, supportive and inclusive corporate culture. 
 
However, the study also confirms that KMPs are found in piecemeal within SANHA. There is no formalised 
planning and policy on knowledge creation and knowledge transfer. This is a challenge for SANHA. They are a 
leading halal certifier but can go to greater heights by becoming a top-class knowledge firm to sustain their 
development and growth. Not only that but they can achieve their ethical goal of providing halal related 
certifying services by having the appropriate political KM practices and techniques. 

5. Conclusion  
Halal is an ethical goal of HBCs. KMPs are the appropriate political tools that can enable HBCs to achieve their 
halal goals. Ensuring that foods products are halal requires processes across the value chain that can be 
harnessed to fulfil that ethical goal. These processes are actualised through the wielding of power and politics. 
McMurray et al (2011:546) suggest that “politics is the machinery through which the ethical demand can be 
responded to. In this ethico-political sense politics is how ethics becomes actualized in practice.” Thus by 
institutionalising KMPs an HBC can politically enact their halal ethical values.  
 
In summary, knowledge is a key asset for HCBs. In particular, SANHA has in place basic KM practices that 
enable their current operations. However, SANHA should recognise that its organisational knowledge not only 
needs to be managed, but also adopted and integrated within their day-to-day routines in order to further 
improve their business processes and maintain a competitive advantage over other HCBs. Through an 
integrated knowledge capturing, sharing, and generating set of practices and processes, SANHA could improve 
the various services it provides through documenting best practices, writing up policies and strategies, etc. 
 
SANHA should draft a carefully crafted policy on KM that speaks to their unique requirements. This is what the 
organisation needs because it will provide guidance for managing and leveraging KMPs. Most importantly, 
SANHA should encourage and reward knowledge creation and sharing, and make the practice of sharing 
knowledge part of the institution’s culture. This could be achieved through the use of IT software but more 
importantly through appropriate human resource strategies that would help staff members share their 
knowledge without challenges. 
 
This study has limitations due to the fact that only the quality assurance manager was interviewed. We concur 
with Wei, et al (2010) who suggested that further research to investigate the relationship between degrees of 
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KM implementation within an organisation and corresponding increases in organisational performance should 
be embarked upon.  
 
The implications of this study suggest that KMPs are key tools in the operations of HCBs but are underutilised. 
Further research is needed in order to suggest appropriate ways and manners that SANHA and other halal 
certifying bodies like the MJC could go about utilising if they want to implement KM practices and tools suited 
to their ethical and political contexts. 
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Abstract: Emergence of digital economy indicates that good social and economic results are achieved due to synergistic 
effect of aggregate of information technologies and resources accumulated in the society, and their application by citizens 
and entrepreneurs for innovation activity. Modern technologies allow converting huge array of digital data into societally 
valuable knowledge. Which only happens, however, when these data are collected, stored and processed by businesses. 
Availability of digital advantages to economic subjects depends on the innovation environment and its conformity to the 
requirements of digital economy. The purpose of the study is to find how requirements for innovation environment are 
changed. Innovation environment is considered from three prospects: IT-infrastructure, information and knowledge 
resources, education. Development trends of the economy indicate its further globalization resulting in fast spread of 
innovations around the world.  Thus, the study involved indicators that characterized the state of innovation environment 
in international cross-section. As official statistics estimates for innovation activity have not demonstrated any relationship 
between them, international patent data (inventions, utility models, industrial samples, trademarks) have been used as 
indicators of innovation activity results. Based on correlation analysis, those indicators have been selected that are most 
strongly related to innovation activity results. For IT infrastructure, the indicator of consumption of computer and 
communication technologies by countries has been considered. To characterize information and knowledge resources, 
international patent documents have been used. For estimation of impact of a higher education system, a number of top 
higher education institutions represented in the international ranking of 1000 universities have been considered. Obtained 
results show that innovation environment of digital economy is a distributed information network with multiple 
communication channels and digital data collection points. For its successful operations, sufficient computing capacity and 
high-speed data transmission channels need to be provided. As a result of development of global information society, a 
small group of countries have managed to create intellectual assets needed for its development (software, digital 
platforms), and these countries act as providers of the intellectual component of IT in the world arena. At the same time, 
the other countries have become consumers of these technologies. For the information and technology space being 
established to be used for creation of global innovations inside the country, development of intellectual assets and training 
of specialists need to be provided. Otherwise, opportunities of digitization of economy inside the country will be used by 
foreign companies. It is the higher education system that ensures that application of IT infrastructure creates innovations 
and accumulates intellectual capacity.  

Keywords: innovation environment, digital economy, digital divide 

1. Introduction
Development of society and economy over several last decades is tied with information technologies. 
Information technologies (IT) are significant as they become an instrument for creation of added economic 
value. Daniel Bell (1976) noted in his monograph "The Coming of Post-Industrial Society" that there occurred a 
shift to services in creation of basic economic wealth. This thesis does not imply a reduction of physical 
manufacturing but rather points out that the value of any physical product currently available on the market 
includes substantial share of value of intangible assets (trademark, design, manufacturing secrets, etc.) and 
services (insurance, advertising, marketing).  Thus, the largest part of economic wealth is created not via 
material resources and manufacturing technologies, but via intellectual assets using IT. 

World economy development over last 50 years further vindicates Daniel Bell’s theory (1976). The basic 
provisions of his theory are that intellectual resource is becoming the main resource of the economy, and 
researches and developers are becoming the managing group that unites financial and material resources.  

However, significance of entrepreneurial capacity, including in IT industry, should not be underestimated. On 
the one hand, there are numerous examples of developers who founded companies that became IT giants like 
Facebook, Google (Vise and Malseed, 2006), and, on the other hand, we see how business ideas of 
entrepreneurs allowed developers to find their successful business model (Battelle, 2006). 

In essence, IT have become the key technologies to create the largest part of added economic value in the 
economy of a nation and of a single enterprise. In his review of information society theories, F. Webster (2007) 
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notes differences in approaches to investigation of IT impact on development of society and economy. But 
despite considerable differences between various views on the essence and form of the information society, 
virtually all researches agree that creative ability becomes the most valuable of all abilities (Machlup, 1984).  
 
The creative potential of people, companies and regions, which must be accomplished in innovations. 
Realization of innovation potential is directly affected by the innovation environment where access is provided 
to necessary information resources, technologies and communications. 
 
A study conducted by the European Commission (2010) demonstrated that most of innovative companies 
related the outcome of new product development to application of IT. Innovations being created allow to 
achieve targets of importance for a single company, such as workforce productivity, reduction of costs and 
product quality enhancement, as well as for the society as a whole that helps improving living standards. IT 
also support acceleration of processes and changes in the society and economy due to fast spreading of 
information and access thereto. Changes that used to take place over decades, nowadays happen in 1-2 years.  
 
On the other hand, this considerably alters business environment. About 40% of European companies 
indicated that competition increased on their market due to development of the IT industry.  Acceleration in 
the rate of adoption of changes in operations of companies imposes the race for innovations on them, thus 
driving them to take rash, sometimes insufficiently careful decisions.  Inadequate assessment of risk of 
adoption of innovations increases risks for the company itself as well as for its partners and suppliers. On the 
one hand, IT offer a development resource to organizations, and, on the other hand, they require soberer and 
more accurate assessment of changes being implemented, more careful estimate of prospects of innovative 
development by the management. 

1.1 Formulation of Problem 
International trends demonstrate increased competition for innovations and technological leadership. 
Innovation environment undergoes considerable transformation under IT influence. External environment of 
innovation activities has a considerable impact on creation of innovations by companies. Innovation 
environment is understood to be an environment of a participant of innovation activities that has internal and 
external contours (Komleva et al, 2010). Via innovation environment components, external and internal 
conditions of innovative activities are established. 
 
While shaping of an internal environment falls within competence of a single company (Mercier-Laurent, 
2013), establishing the innovation environment of an industry branch, a region or a country depends on the 
national or international policy (Kuklina et al, 2017). It should be noted that internal and external factors of 
innovative environment are also factors of mutual influence. 
 
The basic components of external innovation environment include: 

x higher and supplementary education system, which provides for training of specialists and results of 
academic studies. Also, citizens and consumers are getting involved in innovation and project activities 
through the higher education system (Urintsov et al, 2014, Uskov et al, 2018); 

x IT infrastructure enables collection, storage, distribution, processing and access to information and 
intellectual assets (Mamedova et al, 2016); 

x intellectual assets available to companies and citizens for innovation activities (Dneprovskaya et al, 
2016). 

 
Under the IT influence, innovation environment is transformed. The IT influence comprises the following: 

1. Globalization. New technologies and their advantages are spread fast around the world. 
2. Informatization of society. Universal penetration of IT and services (web-services of electronic mail, 

social networks), IT become a part of individuals’ live space, an element of environment, invade 
business and personal communications. 

3. Strengthening of influence of scientific and technological progress on economic development. 
4. Digitization. Advanced use of data in digital format to increase economic efficiency for virtually all 

kinds of economic activities. (Digital economy, digital government, digital markets). 
 
History of progress of information society demonstrates that leadership in IT development belongs to those 
countries that embarked on design and development of IT earlier than the others (Townsend, 2013). However, 
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the recent results show that formal achievement by a country of certain criteria of information society 
development does not cause the country to transform from consumer into developer or supplier. China can be 
noted as an exceptional case. Thus, a task arises as to what requirements an innovation environment must 
satisfy to provide for development of innovations in the context of emergence of digital economy. 

1.2 Research Methodology 
Research methodology is based on a system approach to understanding of innovation environment and 
determination of relationships between its basic components.  To measure the knowledge economy, the 
World Bank distinguishes four pillars of the knowledge economy: education, adaptation of innovations and 
technologies (application of innovations and technologies), information infrastructure, conducive economic 
incentive and institutional regime (Derek et al, 2006). Investments into these pillars of the knowledge 
economy must lead to an increase in productivity and economic growth via knowledge. The methodology has 
been developed to help countries determine problems and opportunities that they can face. And to draw 
attention of politicians to issues that require governmental support and future investments needed for 
transition to the knowledge economy.  The weak point of the World Bank's methodology is that it includes a 
large number of expert estimates. 
 
To avoid subjective estimates, this study is based on methods of regression and correlation analysis of factual 
data about the level of development of elements of innovation environment. Reports and databases of official 
statistical reporting, international organizations (International Telecommunication Union, World Intellectual 
Property Organization) and expert communities were used as sources of factual data. 
 
The study is performed in the context of international comparisons. In terms of degree of novelty, three levels 
of innovations are considered: novel for the company itself; novel for a regional (national) market; novel for 
the global market. The most valuable are innovations that are novel for the global market, and thus, for the 
purposes of the study, international comparison data are used. 

2. Findings 

2.1 Innovation Activity 
Innovation environment must provide for desired level of innovation activity of companies. Statistical surveys 
cover the innovation activity area where several indicators are measured: Overall level of innovation activity, 
2015; share of innovative goods, works, services in the total amount of shipped goods, works, services, 2015. 
 
An additional indicator related to results of innovation activity of companies can be measured via a number of 
registered intellectual property rights (patents for inventions, industrial samples and designs). Estimation of 
this indicator is performed based on the number of filed PCT applications, to avoid a double count when 
measurements are made based on registered intellectual property rights at regional patent bodies.  
 
Considering procedure and purpose of registration of intellectual property rights, it is the applications that is a 
more accurate reflection of innovation activities in a country. 
 
Features of intellectual property rights registration: 

x requirements for intellectual property assets to be registered: novelty, applicability in the economy, 
degree of inventiveness for inventions; 

x long registration period (upward of 1.5 year) for all types of intellectual property assets; 
x relatively flexible patent conditions that depend on patentee's decision, national legislation and 

registration periods. In some cases, intellectual property rights might be transferred to the society 
based on free (open) licenses. 

 
However, this indicator does not address results of the academic and applied researches that can be converted 
into innovation but are not subject to registration. In this case, innovations will be subject to protection by 
copyright laws or as trade secret. Estimate of this indicator based on number of academic publications will be 
by and large excessive as, unlike patent documents, academic publications are not subjected to the 
requirement of economic applicability. 
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To determine the most significant factors of innovation activity, correlation analysis has been performed with 
the following features: 

1. The share of innovative goods, works, services in the total volume of shipped goods, works performed, 
services, 2015. 

2. PCT publications, 2006-2016, overall quantity of published PCT documents for the country where the 
applicant resides. 

3. Madrid publications, 2006-2016, overall quantity of published PCT documents for the country where 
the applicant resides. 

4. Top universities, 2018 – ranking of 1000 best universities of the world. 
5. ICT Development Index, 2017, ITU indicator for all countries. 
6. Consummation of ICT, 2016. 

 
In the analysis, available data for 35 countries have been used, including countries of the following regions: 
Asia, Europe, Latin and North America. In Table 1, results of uncovering of multiple correlation coefficient 
between indicators of results of innovation activity and indicators of development of education and 
information infrastructure are represented. 

Table 1: Correlation coefficients 
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1. The share of innovative 
goods, works, services  1 

2. PCT publications 0.375455 1 

3. Madrid publications 0.404129 0.69118 1 

4. Top universities  0.553969 0.862667 0.667807 1 

5. Consummation of ICT 0.480523 0.892877 0.6859 0.867709 1 

6. ICT Development Index 0.34532 0.192384 0.239166 0.028234 0.041995 1 

 
Following the accepted practice of interpretation, let's distinguish weak, moderate and strong correlation 
coefficients by strength of relationship between indicators. 
 
No relationship (correlation coefficient between 0 and 0.3) between index of information society development 
and all the other indicators but one. 
 
Weak relationship (correlation coefficient between 0.3 and 0.5) between indicator of share of innovative 
goods and services in the volume of goods and services shipped to the market and all indicators but the 
indicator by number of top international universities. 
 
Moderate relationship (correlation coefficient between 0.5 and 0.7) uncovered between indicators by number 
of published patent documents and volume of consumed ICT as well as number of top international 
universities. 
 
Strong relationship (correlation coefficient between 0.7 and 0.9) is demonstrated for indicators by 
consumption of ICT, number of top international universities as well as number of patent documents pertinent 
to PCT inventions. 
 
Indicators that demonstrated no or weak relationship with innovative activity results are estimates, and they 
do not allow to reveal fundamental differences between innovation environments in developed and 
developing countries. Absence of relationship has also been found by correlation analysis of other estimated 
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indicators, which are not presented in the table but have been taken into consideration for the study: 
cumulative level of innovation activity. 
 
Data from ITU, UNESCO still determine the presence of the first digital divide between countries, which implies 
a vast difference in availability of information technologies, information and knowledge resources, as well as 
sphere of IT application. On the other hand, these indicators do not determine the second digital divide, that in 
the efficiency of IT use. For example, countries that have overcome the logistical barrier and established 
advanced IT infrastructure within their borders but failed to achieve significant economic efficiency. The 
second digital divide may arise due to a deficit of qualified specialists, limited use of IT and some other factors. 

2.2 Intellectual Support for Innovation Environment 
Patents for inventions, on the one hand, are the means of patent protection of rights for creation and 
distribution of innovative goods and services, and, on the other hand, they are an important component of 
innovation environment where innovation activities take place (Minin et al, 2017). Distribution of patents by 
technologies demonstrate that the greatest quantity of inventions is registered in the field of computer and 
telecommunication technologies (Fig. 1). 
 

 
Figure 1: PCT Publications for Top 10 Field of Technology, 2006-2016. 

Source: WIPO statistics database. Last updated: July 2018. 

Fig. 1 also demonstrates distribution by region where applicants and right holders are based. North American 
countries, especially the United States, own most of the rights to inventions in the field of computer hardware, 
while Asian countries (China, the Republic of Korea and Japan) dominate the field of digital communications. 
 
In the development of digital economy, obviously, the most valuable are rights to inventions. It is also worth a 
note that countries that embarked on building of information society earlier than the others, obtained 
enormous competitive advantages on the international IT market. In most developed countries, the policy of 
development of information society was already determined over the last century. In 1971, "Plan for 
development of information society" was devised in Japan; the U.S. adopted an act on electronic workflow in 
1980; Singapore set itself on track to computerization in 1981; South Korea embarked on development of basic 
national information system in 1987 (Duff, 2000; Masuda, 1980). Fig. 2 represents distribution of rights to 
inventions in the field of automated data processing by country over the period that includes 20th and 21st 
centuries. 
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Figure 2: Distribution of Rights to Inventions in Field of d Automated Data Processing (IPC G06Q) by Country 
over the Periods of 1980-1999 and 2000-2017 

Source: WIPO statistics database. Last updated: July 2018.
 
Investigation of patent activities in the field of ICT demonstrates that Asian countries, whose contribution was 
immaterial at the end of the 20th century, start to play a significant role in the world arena. 

2.3 Consumption of Computer and Telecommunication Technologies 
Francis Bacon said that "Neither the bare hand nor the unaided intellect has much power; the work is done by 
tools and assistance..." Given the established international division of physical production of IT, including 
computers, computational systems and accessories thereof, one can assess IT consumption across the world 
based on international trade data. Correlation analysis results points at strong relationship between 
consumption of ICT and number of registered patents in respective countries, as well as number of top 
international universities (Table 1). 
 
The international market of computer and telecommunication technologies demonstrates a high growth rate 
over recent decades (Fig. 3). 
 
Prior to the 21st century, the volume of international trade in computer technologies exceeded that in 
telecommunication technologies. This changed, however, in the 21st century, and, furthermore, the growth 
rate of the international market of telecommunication equipment increased considerably. Which attests for an 
increase in economic demand for provision of digital data transmission. 
 
Digital economy requires additional resources and opportunities to work with digital data, namely 
computational power and data transmission channels. 
 

 
Figure 3: Dynamics of International Trade Volume of Computer and Telecommunication Technologies, in USD 
for 1981-2016 

Source: UN Comtrade. Last updated: July 2018. 
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Surveys of international trade in computer technologies show that countries with greatest innovation and 
patent activities are the major importers of ICT (Fig. 4). 

 
Figure 4: Distribution of Imports of ICT for 10 Countries That are Leaders in Consumption, 1996-2016 

Source: UN Comtrade. Last updated: July 2018. 
 
ICT have taken center stage as a priority production technology in postindustrial economy for they have 
become a key tool to work with intellectual assets. At present, major expectations with respect to sustainable 
economic development depend on digital data and on technologies of their processing and transmission, for 
which ICT are also required but with considerably greater computational power and carrying capacity. 
International trade data demonstrate that capacities for development of digital economy are being 
accumulated in some countries. Similar picture could be observed at the onset of postindustrial economy 
when some countries started to vigorously create and consume ICT. In those countries, ICT became a source 
for development of innovations that subsequently spread across the world.  Therefore, today, at the phase of 
replacement of information and technological paradigm of economy, opportunities exist for all countries to 
use the emergent digital technologies as sources for development of innovations. 

2.4 Higher Education as Element of Information Environment 
Educational institutions have lost their monopoly right to deliver educational services, including in the sphere 
of professional training, as digital educational platforms have been created, such as Coursera, that allow 
students to master a specialty or a course. Indicators. 
 
Emergence of new technologies in education and new forms and means of delivery of educational services 
(digital platforms) takes place in the context of development of global information society and digital 
economy. Requirements by digital economy for the content of educational programs and materials are worth 
highlighting. 
 

1. Actual information and problems in a course. The learning content must comprise problems relevant 
to the contemporary level of subject area development rather than obsolete models and theories.  The 
update and development rate of any subject area persistently increases due to several factors 
considered below. 

2. Availability to students of opportunities for self-learning, autonomous research and project activities 
(Moshonsky et al, 2013). As most of the algorithmized operations have already been automated or 
robotized, the structure of employment is changing correspondingly. Experts forecast emergence of 
new professions to replace the ones available today.  However, it would be premature to foresee 
complete disappearance of familiar specialties and training areas as only a human can generate new 
knowledge and find non-trivial solutions to standard problems. Many inventors in their theories of 
scientific and technological progress point to specialists’ creative thinking and their abilities to present 
new knowledge in the form of models, descriptions, schemes and graphs. 

3. Distributed educational information system. It is becoming increasingly difficult to define boundaries 
of the electronic educational environment. On the one hand, a number of available IT services and 
educational platforms increases, and, on the other hand, a necessity arises to engage information 
sources and IT tools currently used by professionals. Enhancement of IT capacity of a university via 
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available external resources and technologies is possible by means of creation of distributed 
educational information system. Thus, educational process will be continuous, and will include learning 
in the professional environment using professional IT resources. 

4. Integration of educational environment with professional communities. Professional communities 
establish themselves as a source of actual subject area problems and new knowledge. A professional 
community should be considered not only as a customer but also as a contributor to the learning 
process. 

5. Individualization of learning curriculum. Learning is a laborious activity for any student, and 
engagement of students as well as their motivation with respect to learning outcomes are important 
for better efficiency. By and large, students’ motivation depends on the curriculum and will be reduced 
if learning is not commensurate with their level of training and expectations. Within the framework of 
traditional approaches to higher education program training, individualization of learning curriculum 
can be provided via a high cost of a learning program. Within approved educational standards and 
programs, individualization of curriculum is possible through academic knowledge management. 

3. Discussion 
Investigation of patent activities has demonstrated that the greatest number of inventions is registered in the 
field of computer technologies and digital communications. At the same time, these technologies themselves 
are a source of development of innovations in other subject areas (commerce, finances, education, etc.). Most 
of intellectual property assets belong to North American right holders. The U.S. companies can be said to 
possess the greatest intellectual capacity. However, Asian countries, mostly China, Japan and the Republic of 
Korea, increase competition in the area of intellectual assets creation. The basic change in the intellectual 
component of innovation environment is that it becomes more distributed. Ever more countries and research 
associations embark on development of information and digital technologies. 
 
Development of digital economy, apart from its need for intellectual resources, creates a demand for new 
material resources and technologies. Digital economy implies ubiquitous accumulation and processing of 
digital data that provide for fundamentally new (high) quality of goods and services in all spheres, and, 
consequently, demand arises for new computational power to process huge amount of digital data as well as 
for high speed communications to transmit either data for processing or already processed data. Most 
countries purchase the ICT needed for digital economy development at the international market as their 
material production is concentrated, by and large, in Asian countries. The study of international trade in ICT 
demonstrates that the major consumers are developed countries, and consumption in Asian countries is also 
rising. 
 
The educational component of innovation activities is expected to provide for training of personnel for digital 
economy and for carrying out research activities. Despite that the market for educational and research 
services also becomes more diversified. A large number of startups emerge on the market, and digital 
platforms and networks are created that expand opportunities for participants of educational and research 
activities to gain new economic benefits. Nonetheless, universities remain highly significant for the 
development of society and digital economy as they implement important social and coordination functions of 
mediating interests of the society, the state and the entrepreneurs. 

4. Conclusion 
Information technologies that gave an impetus to transition from industrial to information phase of social and 
economic development are the technologies whose vigorous emergence and development took place in the 
last century. Thus these are the technologies of the past century. Nowadays, digital technologies become the 
promising ones. But to avoid the second digital divide that has emerged. However, conditions for maturation 
and dissemination of information and digital technologies are not equal, and, consequently, opportunities and 
mechanisms for gaining new economic benefits through their application will be different. 
 
The results obtained in this study are preliminary and require more in-depth analysis to establish new 
mechanisms of innovation activities in digital economy. But it is already clear that transformation of innovation 
environment and its constituent elements is taking place. The transformation of innovation environment is 
affected by the following factors: 
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Technological factor, which is the development of technologies and methods of their application. New 
technologies promptly become a standard, and conformity thereto becomes mandatory to operate in changed 
information and technological environment. 
 
Economic consideration requires review of business models, search for new opportunities for creation of 
economic cost and value for a consumer, for example, based on digital data. What has been an expensive 
service for many decades (e.g., telecommunication), is becoming cheaper and more available. 
 
Social factors demonstrate that society is transformed under the influence of technologies, and preferred 
means to obtain information and to communicate are changing. Substantial part thereof is implemented not 
only in electronic medium, but also on digital platforms for both personal and business communications. 
Unfortunately, build-up of geopolitical factor needs to be noted, which most clearly displays itself in recent 
years as measures of political influence on certain sectors and countries from certain countries and 
international unions. 
 
Globalization of the world economy and society implies that creation and enhancement of technologies and 
methods cannot be a source of competitive advantages for a company or a country for a long time, and they 
need to be persistently upgraded. Advantages of technological progress will be considerably broader and more 
sustained if formation of innovation environment, which supports their persistent application for innovation 
activities, is provided for. 
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Abstract: Organisational change is synonymous with globalisation and technological advancement as organisations 
compete to remain relevant in dynamic national and international markets.  Intellectual capital is paramount for increasing 
the market value of organisations as the war for talent has illustrated. Employees and their abilities to adapt, continuously 
learn and work together in an ever changing work environment is instrumental to organisation success.  Higher Education 
Institutions (HEIs), specifically in democratic South Africa (SA), experience similar pressures to become globally competitive 
McUniversities, producing scientific knowledge to improve intellectual capital for labour markets. As employees are the 
focus point, their wellbeing is congruent with intelligent enterprise as a means to modify behaviour for the dynamic 
workplace.  This paper will posit that employee wellness underpins intelligent enterprise as a means for supporting 
intellectual capital. Mixed methods were applied where quantitative and qualitative data were collected with three 
instruments and analysed via triangulation of factor analysis and theme identification.  A selected HEI that was grappling 
with post-merger issues presented a relevant case for this research.  The target research sample was selected via purposive 
sampling that included academics and non-academics.  The research results revealed that three employee wellness factors: 
engagement, social support and human relations were instrumental to intelligent enterprise.  Employee engagement 
influences the quality of human capital, while social support and human relations affect social capital, noting that both 
human- and social capital are the employee factors within intellectual capital.  Thus, the whole employee experience of 
work-life is determinant of the quality of intellectual capital. 
  
Keywords: intelligent enterprise, engagement, social support, human relations, intellectual capital. 

1. Introduction  
Entering the 21st century with its globally competitive markets and technological advances connecting 
organisations across the world and providing instant access to information has changed employees’ traditional 
job role.  No longer can employees rely on clear job descriptions (Bergh 2012) as the job specifications 
continuously evolve according to the intellectual demands of a globalised labour market.  Organisations have 
realised that their future survival and success depends on a combination of financial growth (tangible) and 
intellectual capital (intangible) in order to increase their market value and competitive advantage (Antosova & 
Csikosova 2011).  This realisation has sparked renewed emphasis on developing employees as dynamic 
business assets, adaptable to global changes and being future-fit (Luthans 2008). 
 
HEIs directly contribute to the labour market with graduates as human capital and scientific knowledge as 
structural capital, both influenced by globalisation and technology.  It is therefore not surprising that HEIs are 
viewed as servants producing economic growth and increasing countries market value in the knowledge 
economy (McKenna 2012).  As the war for talent rages on between countries and organisations, HEIs are not 
immune and require intelligent enterprise to ensure employees are future-fit.  

2. Background to the study 
SA academics experience considerable pressure to lecture larger classes with additional administrative duties, 
while supervising more postgraduate students and publishing research to be nationally and internationally 
competitive (Tettey 2006; Bezuidenhout & Cilliers 2010).  Work overload and poor quality of work-life balance 
were reported as academics’ two biggest stressors (Association of University Teachers, 2003) resulting in them 
suffering poor psychological well-being (Winefield et al, 2002; Kinman & Jones 2003).  In addition, non-
academic or administrative support staff was found to experience similar occupational stressors as academics, 
including but not limited to: “work overload, changing job roles, lack of promotion opportunities, inadequate 
recognition and management” (Gillespie et al, 2001; Winefield & Jarrett 2001).  Both academic and non-
academic staff reported that stress affected them both professionally and personally, which in turn negatively 
affect HEIs’ intellectual capital.  
 
This paper sets out to investigate what employee wellness factors contribute to intelligent enterprise as a 
means to modify employee behaviour in order to improve the intellectual capital of a selected HEI.  The aim is 
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to identify wellness factors that support employees fit for purpose in HEIs and future-fit for the knowledge 
economy.  

3. Literature review 
An overview of intellectual capital followed by the contextualisation of the selected HEI as the case study sets 
the scene for employee wellness as intelligent enterprise in the modern university workplace.  

3.1 Intellectual Capital (IC) 
The concept war for talent was introduced in 1997 when employee talent became a critical driver for 
organisations’ performance and competitive advantage.   This concept was fuelled by three factors, namely: 
(1) the economic shift from Industrial Age to Information Age; (2) increasing demand for high-calibre employee 
talent; and (3) increased job mobility that enabled employees to work for any organisation anywhere in the 
world (Michales, Handfield-Jones & Axelrod 2001).  Interestingly, the concept intellectual capital (IC) was 
introduced in 1969 (Budiarti 2017); however its importance gain momentum once employees were viewed as 
business assets and not merely a labour cost.  It could be deduced that the war for talent has reinvigorated IC 
as a means to improve organisations’ competitive advantage. 
 
Although various definitions for IC were available, it is generally viewed as an organisation’s strategic resource 
that includes human knowledge, skills and experiences that generates information and technology, 
contributing to the value and competitiveness of organisations (Kong & Thomson 2009; Bataineh & Al Zoaby 
2011; Budiarti 2017).  Various definitions also resulted in various IC elements; there was consensus for the first 
and second elements: human- and structural capital; however the third element was social capital, relational 
capital or society capital.  For the purpose of this paper, all the IC elements were considered and outlined as 
follows: 
 

x Human capital: refers to employees knowledge, skills, abilities, attitudes and experiences, and the 
extent to which they are able to constantly update and transform themselves in an ever changing work 
environment;   

x Structural or organisational capital: is represented by the organisation’s infrastructure, systems and 
procedures, work processes and databases that constitute its intellectual property and creates 
business innovation (Seemann et al, 2000; Antosova & Csikosova 2011; Budiarti 2017). 

x Social capital: is reflected in work groups and teams, thus employees’ abilities to work together, 
collaborate on projects and operate with a measure of trust in relationship networks (Seemann et al, 
2000). 

x Relational or customer capital: represents knowledge interaction between the organisation and its 
external stakeholders, building business networks and improving customer relations (Kong & Thomson 
2009; Bataineh & Al Zoaby 2011; Budiarti 2017). 

x Society capital: results from both internal and external organisational relationships, creating society 
life and interactions where people work and act towards common goals (Antosova & Csikosova 2011). 

 
It was deduced that society capital is a combination of social- and relational capital, seemingly organisations 
place different importance on the nature of their relationships which could be attributed to the nature of their 
business and industry in which they operate.  Regardless of the latter, organisations’ market value is created 
by both financial capital and intellectual capital (Antosova & Csikosova 2011).  As human capital is based on 
employees and their transformation into the future, which forms the basis for all the other elements of IC, 
regular investment in employees is required.  Attention should be given to their continued training and 
development opportunities, improving their working conditions, and ensuring employees enjoy optimal health 
and wellness (Kamenička, 2003 as cited in Antosova & Csikosova 2011).  The foregoing should inadvertently 
improve the knowledge economy in terms of information, innovation and technology.  

3.2 Case of a selected Higher Education Institution (HEI) 
The new democratic government faced the challenge of broadening the democracy to all citizens of SA and to 
create a new public and society which encompassed freedom and equality for all.  McKenna (2012) notes that 
HEIs form an integral part of society, with it an ever changing, dynamic relationship with the State influenced 
by globalisation.  The White Paper: A framework for transformation was implemented to reform SA Higher 
Education (HE).  This resulted in HEIs reprioritising their effectiveness and efficiency by eliminating duplication 

ϳϴ



Liiza Gie 
 

and waste, and be responsive to the needs of a technology-orientated economy (Lange 2012).  In addressing 
duplication, it was decided that previously established HEIs would merge in order to contribute to a 
transformed society; moreover, to combine resources to meet the growing demands of the knowledge 
economy.  The latter required improvement of scientific knowledge in the form of research outputs and the 
development of highly skilled graduates to respond to both national and global market needs (South Africa, 
DoE, 1997: 1.3 & 1.20).  Consequently, knowledge has become a commodity which implies that universities 
should “produce, package and sell” knowledge as their product and become globally competitive (McKenna 
2012). Research by Shore (2010) and Parker and Jary (2005) propose that this new conceptualisation of a 
university, known as the “McUniversity”, amalgamates social reform and academic values with “money-
making initiatives”.   
 
University X presented a relevant case of a merged HEI, giving effect to the two stated HE priorities.  Although 
the merger between the two previous institutions was in the best interests of HE transformation, many staff 
members did not agree with it. At the beginning of the merger in 2005, staff turnover was 3,3%.  It increased 
dramatically in 2006 to 7,9% and continued to rise in 2007 to 9,3%, but declined in 2008 to 6,1% and 5,3% in 
2009 (University X 2010). Exit interviews identified a variety of reasons for termination of services by 
academic, research, professional and support service staff that included but was not limited to: uncertainty of 
the merger; lack of trust between management and employees; lack of team work; lack of supportive 
management; lack of opportunity to use initiative and creativity; lack of recognition and feedback on 
performance; and lack of promotional opportunities (University X 2010).  Research studies have revealed that 
mergers and acquisitions are viewed as a traumatic event by both individuals and organisations respectively 
(Ashkenas & Francis 2000; Maree & Eiselen 2004) and this trauma could have accounted for the drastic 
increase in labour turnover during the initial three years following University X’s merger.   
 
Research conducted by Klaas (2007) confirmed that SA HE is facing an exodus of staff and struggling with 
retention strategies.  Previous research studies identified “eight key staff retention factors” (Riggs & Rantz 
2001; Nompula 2007; Wilmont et al, 2010); however, in keeping with University X staff reasons for 
termination, only four factors will be discussed below:  
 

x Relational factors: relationships, both within (colleagues, superiors & students) and outside (suppliers 
& community partners) the institution; 

x Leadership factors: providing effective leadership and supervision, and providing opportunities for 
employees to expand their skills and abilities within their job (job autonomy); 

x Individual factors: individual characteristics such as the importance of work relative to other aspects in 
employees’ lives, personal circumstances, and the quality of work-life balance;  

x Personal development factors: opportunities for learning and creativity, feedback, recognition, 
personal growth and career advancement  

x (Amos et al, 2008; Gappa, Austin & Trice 2007).  
 
It was deduced that University X was struggling with their relational- and leadership factors that affected how 
management and employees worked together.  Further churned by the lack of personal development factors 
that limited employees’ job autonomy, breeding job disenchantment that inadvertently affected their 
individual factors.  A caveat should be noted, that there is a global trend to increase managerialism and 
performativity over academics, to exercise more control over their work lives to ensure their accountability to 
McUniversities’ global competitive advantage (Sparks 2007; Currie & Vidovich 2009; Baty 2012; Leibowitz & 
Holgate 2012).  Aikins (2010) cautions managers that being overly controlling and critical are increasing their 
employees’ stress levels, and if pushed too far, may find alternative employment.  He is of the opinion that 
employees don’t leave organisations, but rather leave their managers. 

3.3 Employee Wellness 
The crux of employee wellness lies in the requirements of a healthy job which is “… one where the pressures 
on the employees are appropriate in relation to their abilities and resources, to the amount of control they 
have over their work, and to the support they receive from people who matter to them” (World Health 
Organisation, n.d.).  This definition is congruent with two contemporary interactional work-related stress 
theories, namely: (1) the Person-Environmental Fit (P-E Fit) theory (French & Caplan 1972; Van Harrison 1978; 
Caplan 1983; Edwards, Caplan & Van Harrison 1998) where an individual’s knowledge, skills, attitude and 
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abilities should fit the job demands, linked to the extent the job environment/resources fits the individual’s 
needs in terms of job autonomy; and (2) the Job Demand-Control-Support or Iso-Strain theory (Johnson & Hall 
1988) where the interaction between the individual and the work environment is affected by the levels of job 
demand, job control and social support structures.  It should be noted that high job demands with low job 
control were classified as “high strain jobs” (Karasek & Theorell 1990; Stansfeld & Candy 2006), linked with low 
or limited social support from colleagues adds to job stress (Cox & Griffiths 2010).   
 
The WHO (World Health Organisation, n.d.) reported that work-related stress occurs when employees 
experience job demands and pressure which exceed their knowledge, skills and abilities to cope (P-E Fit).  This 
work-related stress is increased if employees receive little or no support from their colleagues and superiors 
(Iso-Strain).  This feeling of stress is also increased when the employee has low job control over their work 
processes (P-E Fit & Iso-Strain).  Linking to the IC elements, there is a correlation between human capital and 
P-E fit,  and social capital with job support (Iso-Strain), which are affected by managerialism (job autonomy).      
 
In the 21st century workplace, organisational change is the one constant factor employees can expect, and this 
unknown modern workplace compounds employee wellness.  Similar unknown changes also occur in one’s 
personal/family life that often results in competing work and personal demands.  Employees are under 
pressure to work to support the family, but also needs family time to attend to personal matters, which 
creates work-family role conflict and adds to the individual’s job stress (Greenberg & Baron 1995; Netemeyer, 
Boles & McMurrian 1996).  The work-family dichotomy sparked research into Quality of Work-Life (QWL) and 
Work-Life Balance (WLB).  QWL aims to improve organisational performance by redesigning the job and 
working environment so that employees enjoy a challenging and satisfying work experience (Mullins 1999).   
 
While WLB, aims to create a supportive organisational culture where employees can manage their work duties 
at work, and personal/family responsibilities at home (Lockwood 2003).  However, research conducted by 
Rose et al (2006) revealed that employees’ family life significantly correlates with their QWL, as a healthy 
family life and support carries over into QWL.  Although work-life and personal/family-life were viewed as two 
separate lives, it is actually interdependent as the one supports the other, hence the construct of quality work 
life and balance (QWLB). 
 
It is evident that the 21st century workplace and the future world of work are dynamic and ever changing 
which gave rise to the new paradigm of intelligent enterprise.  The latter necessitates that employees 
continuously improve their knowledge, skills and abilities to modify their behaviour in order to cope with the 
changing job demands and pressures (Quinn 2005; Bergh 2012).  This cannot be done in isolation and requires 
employee wellness to ensure employees are future-fit.  

4. Research design and methodology 
The interpretive/phenomenological approach to research was applied with a mix of the case study and quasi-
experimental methods.   Three data collection instruments, namely: questionnaire, focus groups and wellness 
reflection journals were analysed via triangulation mixed methods, which included factor analysis that formed 
the basis for theme identification, ultimately it strengthened inferences, eliminated bias and improved data 
validity (De Vos et al, 2013).    
 
University X was selected as the case owing to its merger, resulting in the largest HEI in the province in terms 
of student numbers and operating via multi-campus model (University X, n.d.).  The target research sample 
was selected via purposive sampling, included both academics and non-academics, representing 22,4% and 
20,4% respectively of institutional staff.  Although the research produced thirteen employee wellness factors, 
this paper specifically focuses on IC within University X, thus, the three most relevant factors were extracted 
for articulation.  

5. Results and discussion 
Three employee wellness factors were relevant for this paper as it underpinned intelligent enterprise as a 
means for supporting IC.  In Table 1 below, each factor was identified and described with its respective 
Cronbach’s alpha coefficient indicating high reliability of results.  
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Table 1: Employee wellness factors with Cronbach’s Alpha Coefficient 
Employee Wellness 
Factor 

Factor description Cronbach’s Alpha 
Coefficient 

Engagement The employee’s “physical, cognitive and emotional involvement in job tasks 
and roles” (Bergh 2012). 

0,8789 

Social support Social support from colleagues (Johnson & Hall 1988). 0,7523 
Human relations People interaction and their social needs in the workplace (Bergh 2012).  0, 6855 

 
Each employee wellness factor results that are relevant to IC will be discussed, followed by assimilation to 
intelligent enterprise.  

5.1 Engagement 
63,3% of respondents reported that their current job utilises their strengths and talents, which correlates with 
the P-E Fit theory in respect of the individual’s knowledge, skills and abilities (human capital) meeting job 
demands.  However, in the focus group discussions, academics felt that they were doing more administrative 
work and lacked role identity, which is congruent with the changing job roles in HEI.    
 
53,1% of respondents reported feeling frustrated at work and powerless to make the changes they wanted to 
see.  Focus group discussions revealed that staff did not feel valued at work, and constantly chasing deadlines.  
This corresponds with University X’s staff reasons for termination of services (2006-2009) where the lack of 
opportunity to use their initiative and creativity (personal development factors) caused staff to leave.  
Comparing the current results with previous reasons for termination, it was surmised that little has changed 
over the years as staff still reported low job control/autonomy.  This is congruent with the caveat that there is 
a global trend of rising control/managerialism over HEI staff in a bid to increase McUniversities competitive 
advantage.  
 
Combining the results of high job demand (63,3%) and low job control (53,1%), it was deduced that University 
X’s jobs are “high strain jobs”.  It seems that University X’s staff experienced a P-E misfit, as their strengths and 
talents were utilised, but they had low job control/autonomy.  This misfit could result in employee 
disengagement and negatively affect the university’s quality of human capital.  

5.2 Social support 
55,1% of respondents reported that they could freely discuss their work problems with their superior without 
fear of victimisation; however the quasi-experimental post-test for both control- and experimental groups 
indicated 50%.  This correlates with University X’s staff reasons for termination where the lack of trust 
between management and employees, and lack of supportive management prompted staff to leave; 
emphasising the importance of relational- and leadership factors for staff retention.   
 
53,1% of respondents indicated that they foresaw long-term career prospects with their current employer; 
however the quasi-experimental post-test for both experimental- and control groups indicated 50% and 45% 
respectively.  This concurs with University X’s staff exit interviews where the lack of promotional opportunities, 
and lack of recognition and feedback on performance resulted in staff termination.  It was deduced that the 
quality of relationships between management and employees adversely impacted staff recognition and career 
advancement.  This indicates that relational- and leadership factors are closely related to personal 
development factors.   
 
Wellness reflections from both control- and experimental groups indicated that they had a few trusted friends 
at work, although there were limited opportunities to converse with them.  Generally, respondents were 
reliant on their family support and often took work problems home. The experimental group revealed that 
their weekly focus group discussions became support groups where they could share their frustrations with 
colleagues, which was similar for all that contributed to their sense of camaraderie; moreover, it made them 
feel connected and part of a group.   This is congruent with the Iso-Strain model, also noting the importance of 
family support.   

5.3 Human relations 
73,5% of respondents reported they did not feel depressed and isolated at work, while 75,5% experienced 
intimacy in their committed relationships.  The latter refers to an individual’s personal/family relations which, 
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in turn, link to their work-life, further supporting the concept of QWLB where healthy personal/family lives 
carries over into their QWL; and an individual factor for HEI staff retention.  
 
In keeping with University X’s lack of team work as reason for staff termination, further evidence was revealed 
in the control- and experimental groups’ wellness reflections.  The merger destroyed previous collegiality and 
family-orientated environment; replaced with hostile communication, mistrust between management and 
staff, and treating staff like numbers.   Staff worked in isolation under constant pressure and deadlines with 
limited support. It was deduced that organisational change inadvertently reduced team work and staff 
interaction; thus employees were more reliant on their family support (QWLB) to satisfy their relational needs.  

5.4 Intelligent enterprise 
Preparing employees for the unknown future world of work requires focus on how they will modify their 
behaviour in order to cope.  Creating this intelligent enterprise for a HEI requires employee wellness to assist 
staff with their high strain jobs and work-related stressors.  Stemming from the results, the below figure was 
constructed to illustrate the three employee wellness factors that underpinned intelligent enterprise for 
supporting IC.        
 
 
                                                       
                                                
 
                                                      
 
 
 
 

Figure 1: Employee wellness as intelligent enterprise for supporting intellectual capital 

Engagement: P-E Fit + personal development factors = Human capital. 
(Social support: Iso-Strain + relational- & leadership factors) + (Human relations: QWLB) = Social capital.     
Human + Social capital = Structural capital. 
Human + Social capital = Relational capital. 
Human + Social + Structural + Relational = Society capital (contributes towards HE transformation).  

6. Conclusion 
Employee engagement influences the quality of human capital, while social support and human relations 
affect social capital; noting that both human- and social capital are the employee factors that contribute 
towards structural- and relational capital, ultimately producing society capital.  Thus, the whole employee 
experience of work-life is determinant of the quality of intellectual capital. 
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Abstract: This case study examines organizational learning (OL) in a situation where the management systems of a retailing 
organization undergo a significant change. The aim of the current paper is first to increase understanding of the need for 
OL in improving the competitiveness of an organization. Secondly, the focus of the study is in examining the role of trust 
and the significance of structural and relational dimensions in OL. In order to investigate how to manage OL, the theoreti-
cal framework draws on previous studies of OL and organizational trust. Along with the prior literature combining organiza-
tional change and learning, essential concepts of the organizational trust literature are utilized to deepen our understand-
ing concerning the collective learning process in the case organization. A qualitative case study research approach is 
adopted as the interpretative approach seeks descriptions of the phenomena studied and focus on the perceptions of 
actors in their own, real-life contexts. The data consists of interviews and written documents of supervisors in a highly 
valued listed retailing company in Finland. The participants represent different levels of supervisor and manager positions 
in operative middle management. A thematic content analysis is employed in analyzing the data. The findings reveal the 
role of clear management system in managing change through organizational learning. Moreover, findings support the idea 
of a management system an effective tool kit for knowledge management and OL. Findings indicate that transparency in 
management is one of the most significant attributes enhancing the collective learning process. Precisely, common goals 
(consistency), cooperation (defined procedures) and communication (feedback) are the drivers of OL and change manage-
ment. The study offers new, empirically grounded insights into trust building and the complex relationship between trust 
and control in OL. 
 
Keywords: change, management system, organizational learning, transparency, trust, qualitative  

1. Introduction 
The need for organizational learning (OL) is obvious in a constantly changing business environment. Learning in 
today's business organizations is seen as an active evaluation and exploitation of knowledge within the frame 
of continuous improvement activities. Besides intellectual capital in general, researchers have identified hu-
man capital more precisely, such as structural and relational dimensions of social capital (Nahapiet & Ghoshal, 
1998). These dimensions of intellectual capital differ in terms of sources and utilization. The general idea of OL 
is to support and foster the creation of new knowledge and behavior to improve performance. The research 
question is posed as: How organizational learning is supported and enhanced to change situation. More pre-
cisely, how a management system supports and directs organizational learning? Our purpose is to empirically 
examine the structural and relational factors a retailing chain faces when developing operations so that collec-
tive learning can be utilized for competitiveness. The aim of the study is to examine how retailing hypermarket 
chain engages in collective learning framed by a management system. 
 
Learning as such usually refers to individual learning, understood as acquiring knowledge and capabilities in 
addition to those already known. Informal and work-based learning occurs outside specific institutional areas 
in organizations. Knowledge refers to ideas, meanings, explicit understandings and explanations of how phe-
nomena of interest work or are structures or designed and related to other phenomena: facts, information, 
and skills acquired by a person through experience and education (Clegg et al, 2008). The process-like com-
plexity of OL and interlinks between its levels have been recognized in prior OL literature, however, still scarce-
ly explained (Popova & Cseh, 2015). As this paper is based on a case study, the process orientation is not de-
nied either emphasized in the data of the current study. 

2. Theoretical background 

2.1 Organizational learning 
OL is defined as the form in which an organization creates and organizes its function and culture related 
knowledge, occurring in organization's activities, and aiming at successful adapting to changing environments 
and today's uncertainty, and to increase efficiency and competitiveness (Dobson, 1993). Definitions of OL usu-
ally involve an idea of interaction of individual and collective (group, organizational, inter-organizational) levels 
of analysis (Popova & Cseh, 2015). Therefore, we structure our analysis according to the structural and rela-
tional dimensions, concentrating on the collective level of OL. The roots of OL are in learning from mistakes 
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(Argyris & Schön, 1978) but learning is not only about correcting errors but an ongoing process for creating 
new knowledge. In business organizations learning is about the practices that have the potential to trigger an 
improvement in performance. The prior studies on learning in organizations (e.g. Senge, 1995) have primarily 
focused on the conceptualization and characteristics of learning at different levels and advantages of learning 
to the organization, disadvantages have also been recognized. 
 
The idea of OL is not a new one. Kurt and March (1963) explained that organizations need to answer the 
changes in their environment by creating procedures that make an organization more effective. Recently, the 
research on OL has focused on culture and structure highlighting the strategic perspective of OL. Today's or-
ganizations must learn to adapt to rapidly changing business environments. In our analysis, we distinguish 
between structural and relational factors; to put it simply, OL can be seen as a process of these two linked and 
at the same time. The actual starting point in management system situation is not the transfer from individual 
learning to OL but managing collective learning. Knowledge and learning are seen as the intangible assets of a 
company from Senge's (1990) idea that the distinctive feature of successful companies is their ability to learn.  
 
Organizations learn when the knowledge that their members have is explicitly known and directed by the or-
ganization. One of the advantages of a management system is that at least to some extent the explicit 
knowledge that the members (whether supervisors or employees) developed in their jobs would stay in the 
organization when they leave the organization. Learning is one of the main origins of competitive advantage, 
and the current paper considers organizational structures providing spaces facilitating learning. 
 
Unlearning (Brunsson, 1990) is crucial to change management. A management system in which formal rules, 
policies and procedures are defined represent organization's espoused theory how operations and behaviors 
are assumed to be done. By contrast, from a management perspective, the actual operations and behavior 
(theory in use) is the point. In that sense, OL, the process of using and sharing knowledge within a company, is 
a driving force for continual transformation. For that reason, OL is fostered as a collective effort to learn, un-
learn and relearn. Most scholars view OL as an organization-wide continuous process unfolding over time and 
particularly in business organizations it is linked with knowledge management and improved performance.  
 
Garvin (1993) states that the prior literature has recognized that behavioral change is required for learning but 
some researchers insist that new ways of thinking are enough. By creating systems and processes that support 
the activities of OL integrating them into the fabric of daily operations, companies can manage their learning 
more effectively (Garvin, 1993). We consider OL as collective ability to make sense of and respond to change, 
requiring systematic integration and collective interpretation of new knowledge that is manifested in collective 
action. 

2.2 Role of a management system 
Strategy execution and operations are tightly linked in management systems. Thus, a management system is a 
managerial toolkit by which to execute the strategy and operations. It comprises strategy development, objec-
tives and initiatives, the operational plan to attain objectives and initiatives for assessing the data and moni-
toring the effectiveness of the plan (Kaplan & Norton, 2008.) Furthermore, the monitoring of performance and 
evaluation process included in the management system covers the essential task of ensuring that the organiza-
tion’s strategic aims in terms of customer relationship management (CRM) are delivered to an appropriate and 
acceptable standard and that the basis for future improvement is established (Payne & Frow, 2005). 
  
Management systems encompass both the management of an organization and the leadership of those work-
ing for it (Laamanen & Tinnilä, 2009). For this reason, researchers and practitioners alike are interested in iden-
tifying the mechanisms through which trust in leadership can be developed, as well as those factors that mod-
erate this relationship (Gillespie & Mann, 2004). According to Bachmann (2011), trust can either appear in the 
form of (1) interaction-based trust, or as (2) institutional-based trust. Interaction-based trust refers to inter-
personal trust, whereas institutional-based trust (confidence) is seen as more systematic, viewed as trust in 
institutions and abstract systems, in which relationships between actors are indirect, systemic and impersonal 
(Seligman, 1997). 

2.3 Intellectual capital perspective on trust 
Trust in organizational contexts may exist at many levels: at the inter-organizational level, the organizational 
level, the leadership level, and at the team level (Burke et al, 2007). Shapiro (1987) makes a sharp distinction 
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between impersonal, institutional, and personalized sources of trust. Dietz (2011) discusses the co-existence of 
institutional and interpersonal trust and other sources of trust: reputation, third party testimonies (vs. rumor), 
as well as role-based assumptions in organizations. Bachmann (2011, p. 208) differentiates between institu-
tional trust (trust in institutions) and institutional-based trust, by which he refers to trust developing in “a 
social relationship constitutively embedded in the institutional environment” where “organizational actors 
develop trust in the face of specific institutional arrangement.” Sitkin and George (2005) also distinguish be-
tween institutional and interpersonal trust focusing on their interrelation.  
 
Trust is deeply involved in human capital as relationships are resources for social action and interpersonal 
relationships provide the basis for trust (Nahapiet & Ghoshal, 1998). Referring to the definition of social capital 
by Nahapiet and Ghoshal (1998, p. 243): “the sum of the actual and potential resources embedded within, 
available through, and derived from the network of relationships possessed by an individual or social unit,” at 
the organizational level, trust is an important element of social capital in the creation of intellectual capital.  
 
Trust is embedded in all dimensions of social capital, highlighted as relational capital (Nahapiet & Ghoshal, 
1998). Impersonal trust is related to structural capital, which refers to social system and networks. According 
to Nahapiet and Ghoshal (1998, p. 244) structural embeddedness describes “the impersonal configuration of 
linkages between people or units.” On the contrary, the relational dimension refers to ongoing personal rela-
tionships that individuals have developed with each other by interactions (Nahapiet & Ghoshal, 1998).  The 
skills to create and share intellectual capital will be manifest in the everyday routine of work relationships 
(Nahapiet and Ghoshal, 1998). We consider trust as an inseparable part of human capital originating “in the 
cognition, affect, behavior, or other characteristics of individuals is amplified by their interactions, and mani-
fests as a higher-level, collective phenomenon” (Kozlowski & Klein, 2000, p. 55).  
 
The concept of system trust (Giddens, 1990) is similar to institutional trust (Bachmann, 2011). At the institu-
tional level trust indicates confidence and faith that the organization will prosper in the future. Trust is tested 
particularly in times of changes when employees’ trust matter in organizational vitality and competitiveness 
(Ikonen, 2013). Institutional trust may also be expressed by employees’ confidence in the commitments of the 
employer. For example, employees trust their managers to make decisions for the common good, including 
the perspective of all employees on their resolutions (Gilbert & Tang, 1998). From this perspective, trust at 
institutional and interpersonal levels is interlinked, as successful relationships are seen to enable organizations 
to cope with levels of uncertainty in times of changes (Atkinson, 2004). 

3. Methodology 
This study implies a qualitative case study approach. The approach enables the use of rich details of one case 
organization and allows producing interpretations about the case from the perspective of the people involved 
in the case (Eriksson & Kovalainen, 2016). Conducting a case study requires a researcher’s profound 
knowledge and understanding of the phenomenon in the chosen case and access to the key informants. One 
author engaged in data gathering for several years (Malkamäki, 2017). The case company is chosen due to the 
researcher’s career in the company: She is an experienced manager having been a member of the case organi-
zation for more than 30 years in different organizational supervisory positions. On one hand, the sound expe-
rience enables the researcher an access to the organization and data concerning the best experts to interview, 
as well as a deep understanding of the case, the language, the cultural norms and the circumstances of the 
organizational actors (Eriksson & Kovalainen, 2016). On the other hand, an outsider position might provide a 
better opportunity to be more critical and analytical (Eriksson & Kovalainen, 2016). The researcher was con-
scious of these advantages and threats and being aware of her prior understanding when reporting the find-
ings. Yet, the role and ‘insider’ knowledge may well serve the purpose of the study.  
 
The data comprise recorded and transcribed interviews and written documents. The interview data consist of 
open-ended and theme interviews (14) of supervisors in middle or lower management positions. Five supervi-
sors acted as an informant in two stages of the study or two ways (interview and written story). While report-
ing the findings of the study, the code names are given to the informants due to the anonymity of the inform-
ants. The informants represent experience in supervisory duties enriching the study (Table 1.) The length of 
the interviews varied from 30 to 75 minutes depending on the additional questions which arose during the 
discussion. The data constitute 190 pages of text (transcribed interviews) and 31 pages of written documents 
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in Finnish, translated into English while re-analyzing. Content analysis was used as a method of analysis (Eriks-
son & Kovalainen, 2016). 

 Table 1: Data for the study  

   Age Average age Supervisory tenure  Length (min) Pages   
Informants  19 22-50 45 2-20+    
Interviews 14       30-75 190 
Written documents 10         31 

4. The case study 
The case organization, K-Citymarket, is a Finnish chain of hypermarkets belonging to Kesko Food Ltd, which is 
one of Kesko Corporation's four incorporated divisions. Kesko Corporation is the leading Finnish trading com-
pany that is engaged in retailing in close cooperation with the K-retailers and in wholesaling directly to indus-
try, restaurants and other wholesale customers. In Finland, there are currently 80 stores in 58 different cities.  
 
K-Citymarkets selection includes a wide selection of food, clothing, sporting goods, toys, electronics, garden 
supplies and general merchandise. (https://en.wikipedia.org/wiki/K-Citymarket) An independent retailer is 
responsible for the food business but K-Citymarket Ltd (the case organization of the study) is responsible for 
the non-food business. The case organization is managed by the central unit that consists of several functional 
units (e.g. purchasing, marketing, financial management, concept design) administering the activities of the 
entire chain. The focus of the current paper is on the purchasing and supply function units.  
 
K-Citymarket Ltd, a chain-managed organization, is appropriate for organizational learning research because 
the competitiveness of a large organization requires unified and often fast-paced operations that require the 
adoption of new issues and operating procedures in a timely manner. Consequently, management-oriented 
operations require continuous collective learning and adaptation to organizational reorganization. In K-
Citymarket, a new management system was implemented in 2009. The new management system includes 
immense reorganizing, e.g. the roles of the functional units and the key performance indicators were rede-
fined. Noteworthy, before the renewal of the management system the managers in both units used to have 
operational freedom and autonomy in decisions and operations. Therefore, the range of the managers’ per-
formance rates in the units was rather high. In addition, the roles, authority and responsibilities of the units 
were unclearly defined. Hence, the operations between the units at that point were partly overlapping, gener-
ating ambiguity and a lack of trust.  

5. Findings 

5.1 Common goals 
Based on the interviews and the documents, the setting and sharing common goals by means of a manage-
ment system are the basic strengthening elements of learning at the organizational level. Managers monitor 
on the intranet the goal setting and performance at the unit level and by persons in charge. The intranet is 
open to all working in managerial positions so that everyone may follow how the performance goals are met.  
Transparency is perceived as pressure to achieve goals and follow the agreed-upon procedures: 
 

“Of course, it’s now organized so that there are clear responsibilities, aims, and indicators, yes, and also 
measurement is transparent now. So, we can also see in store functions that it’s not only our figures but 
also the figures of purchasing… by the persons in charge, we can see their area of responsibility and how 
they are related to their objectives.” (Peter, district manager) 

 
The transparent reporting, e.g. meeting minutes being available for supervisors, reveals the decisions and 
practices of various department store units. The procedure facilitates learning and sharing professional com-
petences over time. Sharing competences and skills build trust over the departments and units. Common suc-
cess affects the employees’ commitment, gives support to, and increases faith in the management system 
driving development. Learning to collaborate and experiences of success create confidence regarding the func-
tioning of the prevailing system.  
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5.2 Cooperation  
The procedures are clearly defined and available through the intranet for everyone. These documented proce-
dures, including rights and responsibilities, provide useful and understandable guidelines for the operations. 
Sara (purchasing unit expert) described the roles and procedures as follows: 
 

“So, we have our own duties here and all the units have theirs. Right now, we've got a lot of new and 
more precise procedures on how things are to be done and led systematically by a certain policy and 
principle. They are all written down and available to everyone, and they are clear. So, everyone can un-
derstand what his or her role is.” 

  
Everyone is expected to operate according to the procedures, which can be seen as a driving force for organi-
zational justice and equality. Previously, performance in the organizational units varied considerably and the 
implementation and building of ‘best practices’ were challenging. 
 

“Well, we have these procedures, we have management policy, and everything is documented. These 
are also monitored so that everything is done according to them and everyone is expected to follow the 
rules. Before, it was like the decision was one way or another and each one made it a bit different, but 
now we are doing it in the same way.” (Sara, purchasing unit expert) 

 
Sara depicts how the systematic documentation of procedures is a ‘buttress’ and support for supervisors in 
their work. Supervisors at every organizational level are aware of the control system and they are strongly 
expected to follow the defined procedures. Moreover, discussion stays at the level of facts, based on defined 
procedures rather than purely based on the opinion of a sole actor or supervisor: 
 

“Well, this sort of systematic documentation is helpful. On the other hand, in a way, it also forces one to 
follow it. Operations are checked now and if supervisors aren’t operating by them, there’s intervention. 
It applies to all. It applies to all at every level. … I think this is the right direction. And we can talk about 
things by their real names so that it’s not only about opinions or lip service.” (Peter, district manager) 

 
The learning outcomes are visible in the performance of the purchasing unit that has significantly improved 
because procedures are defined and written down to oblige everyone to operate according to instructions, 
justifying the expectations and monitoring according to the procedures.  
 

“I must say that now when there are these rules, well, as ridiculous as it is – clear rules – I think that it’s 
much clearer now. For example, the amount of emails from the product line has notably diminished, and 
I think that a kind of assertiveness has taken place a lot.” (Lena, head of the department) 

 
When actions are planned in the long term and challenges and problems are addressed through cooperation 
and coordinated at the chain level, it improves predictability, bringing consistency to the overall functional 
coordination. Peter (district manager) describes the current cooperation and operations as follows: “So, the 
rules are not changed now, you know, but when we have these defined procedures and if the change is needed, 
that could be possible in a systematic way. Not by reacting too quickly.” Peter continued: “But in this manage-
ment model, it leads little by little to more efficient results … as the management is done better now.”  In the 
case, the OL processes are managed in order to improve performance and tools of management system are 
used for facilitating cooperation and instrumenting change. 

5.3 Communication 
Because of today's immense information flow within organizations, no single supervisor can manage all the 
information, but the system is the solution to use accurate knowledge. Well-organized interaction and infor-
mation channels are key elements for cooperation as communication between units is now based on email 
and the intranet. Trust building seems to be enhanced when communication is clear, consistent and coherent, 
with specified information channels, timing and content of the information. As Ann (purchasing unit manager) 
pondered: “...there is a lot of information in general. We are living with this terrible information flow. What is 
essential for the store, what is so important that really needs to be forwarded…?” 
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Clear and understandable information enables the receiver to operate effectively. It seems that at its best, the 
content and timing of the message are carefully considered. In addition, it is important that support services 
are flawless to avoid disappointments in customer service in stores, for example, caused by mistakes made by 
the purchasing unit in product information: 

“Trust towards the chain unit is better now, as it seems that it’s clearer now there. And… perhaps the in-
formation to stores has been clearer as well, and there are days when you’re informed of certain issues… 
so in a way, you don’t have to worry about that much … it’s nicer to work here at the store when there 
aren’t as many mistakes or customer disappointments now.” (Lena, head of the department) 

Previously, giving and receiving feedback was mostly oral, or occasionally written by e-mail. The management 
system provides a systematic procedure for feedback that is transparently available to all actors. Coordinated 
and organized channels for interaction have diminished interruptions (telephone calls and emails), increasing 
the overall efficiency. Different forums for communication are needed to gain common understanding as Ann 
(purchasing unit manager) describes organizational communication processes:  

“Before, we used to have talks with the department manager and purchasing manager. I think that sort 
of communication has decreased a little, but it’s also because we’ve got these procedures for everyday 
life, so you really don’t need to take a phone call in every case. … Well, I mean that I believe no one 
would mind that this sort of communication has decreased. …But these general district meetings have 
also been very important, as sessions about making us understand each other much better.”  

A well-organized and real-time equally participatory system for feedback enables broad information sharing 
between actors. Feedback-based development is a way of appreciating each other, enhancing cooperation and 
trust through the experience of being able to have an impact on current issues in the organization. Sara (pur-
chasing unit expert) described the situation as follows: “Well, now we have a model for that [feedback], I mean 
they give feedback from the field in that ‘efficiency office’, and then we read it and give answers if it’s marked 
‘response desired’, so we’ll give responses.”  

The management system has allowed new models of cooperation for OL, e.g., representatives from the other 
units regularly attend each other’s meetings. Peter (district manager) remarks, “There are, for example, sale 
managers from product lines who participate in the store function unit meetings so that we can discuss opera-
tions – for example, what is needed for seasonal campaigns.” All the main plans are collaborated, providing a 
fruitful basis for problem solving and enhancing understanding on the issues affecting efficiency and success in 
general. 

A chain unit expert, Saul, describes the idea of chain operations as a basis for a consistent, uniform perfor-
mance: “What is essential in chain operations is to minimize variation. In other words, how to make the per-
formance as homogeneous as possible, regardless of whether Jane or John is in the job, so the performance is 
similar.” The purpose is to fulfill the customer expectations by operating according to the standardized proce-
dures that guarantee the objectives of business result for the company. 

Matilda described how it was possible to harmonize the operational management through the management 
system. In practice, this meant learning to operate according to senior management decisions and policies in 
decision-making and implementation. The purpose was to uniform and co-ordinate performance at the chain 
level. Thus, the management system was considered as a management tool to ensure procedures and guide-
lines. This constituted the basis for continuous improvement of operations that is reflected in the following 
excerpt: 

“The leaders and supervisors are coordinated by the management model. Like this, a big company can 
ensure the implementation of the decisions made in the same way in each unit. The existence of a man-
agement model smooths out variations between different leaders, and we are able to utilize and com-
pare the performance and thus pick up the best implementations as the basis for the following guide-
lines and to make continuous improvements.” (Matilda, department store manager) 
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Procedures and practices of communication and meetings are described and it is expected that everyone fol-
low the procedures. Collective learning is enabled due to the same information as a basis of discussing and 
giving feedback. Consequently, it seems that collaboration and problem solving improve collective learning. 

5.4 Summary 
The findings show that the management system in the case organization is a foundation for the OL and the 
need for OL in the case organization is obvious for the enhancement of intellectual capital. The collective 
learning process in the case organization seems to be enhanced both by the structural and relational dimen-
sions (Nahapiet & Ghoshal, 1998): common goals, cooperation and communication. However, these are not 
separate functions but rather interlinked actions; enabled and enhanced by trust building and development. A 
common goal, the clear allocation of roles and responsibilities, defined policies and procedures, indicators and 
an intranet information system form the basis for OL and trust development. Thus, structural and operational 
issues of the management system seems to have a significant role in collective learning. Moreover, transpar-
ency, and interaction seem to be the core elements of the trust-building process, enabling collective learning.  
 
Providing and receiving feedback, the clear meeting procedures enable knowledge sharing, and the collabora-
tive development of functions. Thus, organized, coherent, direct and indirect communication procedures are 
practices manifesting trust building in the organization and enabling collective OL. The management system is 
a guiding frame and a set of means for streamlining the operational procedures of the company. It involves 
transparency, bringing the issue of trust and control into focus. 

6. Discussion 
Our analysis depicts how OL learning is involved in a management system and embedded in procedures de-
fined by the management system. Today, it is typical of business organizations to engage with learning activi-
ties which tendency is engendered by an idea of continuous improvement. From this perspective, unlearning 
seems to be crucial in the case organization as for example, the job descriptions of narrowed by new roles 
defined. In the case, from both the structural and relational capital perspective (Nahapiet & Ghoshal, 1998), 
the learning potential is particularly embodied in the management system.  It is notable that first, the role of 
trust in cooperation and collaboration at a collective level within systems of multiple actors is crucial for suc-
cess (Das & Teng, 1998). Second, the paradoxical relationship between organizing and learning as learning 
implies questioning the rules of the game – and those who have established them. In the case organization it 
seems that there is a need for creating and developing spaces, channels and structures for example, feedback 
to be taken seriously, and by so doing, operate as a collective to learn, unlearn and relearn. Therefore, the role 
of trust is highlighted in the data, increasing our knowledge about how to deal with these two phenomena and 
associated tensions. 
 
Structural trust is an institutional property, and in that sense, a part of social capital, like learning. Trust is sup-
ported and facilitated by institutional structures and procedures since trust is crucial in knowledge manage-
ment. Trust in intra-organizational relationships influences the atmosphere of the OL culture, as the employ-
ees know that, for example, feedback is highly appreciated and considered for further development. Interest-
ingly, even though the individuals may not trust each other, however, the institutional structures may enhance 
structural trust (Zaheer et al, 1998). Further, institutionalized structures and processes accompanying organi-
zational trust are more enduring, for example, in organizational structures and systems (Malkamäki, 2017). 
 
For transparency, in the case organization, documented procedures, roles and policies are available and visible 
for all actors supporting shared understanding of the objectives. The documented and systemized information 
justifies the rules and procedures by shaping the organizational norms. Sitkin and George (2005) suggest that 
managers may promote trust through the perceptions of individuals and institutional legitimacy because an 
employee is more likely to trust the decision of a manager if there are easy-to-recognize markers of the legiti-
macy of the manager, the decision and the organization. In terms of knowledge management, explicit 
knowledge is documented in the management system influencing the corporate culture through structures 
and procedures. This sort of management systems acts as a structural form for the formation of tacit 
knowledge into explicit knowledge. 
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7. Conclusions 
This study has introduced the case organization, a retailing chain of hypermarkets in Finland, as an example of 
collective learning within a management system renewal. This study contributes to the literature on learning 
organization by showing how an implementation of a management system in a hypermarket field draws on 
both structural and relational dimensions (Nahapiet & Ghoshal, 1998) in enhancing and enabling collective 
learning. Furthermore, this study shows that collective learning involves trust building when seeking organiza-
tional competitiveness. Our interpretation is that the role of trust in collective learning is crucial for long-term 
learning and continuous improvement within organizations in the current economic environment. Hence, it is 
important to study the relationship between trust and OL. Moreover, the organizational culture is also crucial 
for vitality and innovations. We use a metaphor of a good map to explain the significance of a management 
system in organizational collective learning: A good map helps to understand the expectations of other actors 
as well as the strengths and weaknesses of the strategy and operations. 
  
This case study shows that while renewing a management system in a retailing organization and in so doing 
limiting the freedom and autonomy of supervisors, the collective learning processes may still be enhanced. 
The learning strategy of the case company is focused on the transparent procedures of the new management 
system, enabling collective learning.  As such, it makes a substantial and compelling contribution to the inter-
dependencies between OL, change and trust research. The case implies that enhancing organizational compet-
itiveness requires OL enabled and encouraged by the management system. The findings show that in the com-
pany case the management system is the intangible capital of the organization (Kaplan & Norton, 2004), which 
produces competitiveness. The management system acts as a dynamo that produces predictable operational 
management. In conclusion, based on the data, we may conclude that the management system is seen as a 
foundation for cooperation, as ‘a toolkit’ for supervisors to enhance intra-OL and success to fulfil the customer 
promise. 
 
In conclusion, the basis of cooperation and collaboration in organizations is rooted in mutual trust that enables 
collective learning and managing knowledge. For example, trust and control seem to be intertwined 
(Malkamäki, 2017; Malkamäki et al, 2016). The management system is an organization's internal institutional 
system through which it is possible to change the organizational management and trustful organizational cul-
ture. The processes of both collective OL and trust development are seen as an ongoing process over time, 
based on experiences of cooperation framed by the management system.  To continue this case study, a more 
detailed analysis of the learning processes should be conducted, expecting to provide a deeper understanding 
of the dynamics of collective learning (cf. Savolainen & Ikonen, 2016). For further studies, in order to reveal 
the dynamic process of collective OL, we need to consider the time dimension and temporality more precisely 
in the dynamic process of learning. Organizations are filled with temporal rhythms and norms shaping the 
organizational realities and having an impact on decision-making processes and productivity (Reinecke & Ansa-
ri, 2017). The dynamic nature of learning from the perspective of trust needed for organizational competitive-
ness might be the most promising perspective to continue the study in order to provide some implications for 
both academics and practitioners in the business. 
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Abstract: The study thoroughly and systematically reviewed the extent literature on knowledge management research to 
examine 1) how knowledge management is defined by researchers, 2) trends in knowledge management research, 3) what 
theories and methodologies have been applied in literature on knowledge management research, 4) what constructs and 
variables has been assessed in the knowledge management literature, 5) what is the future of knowledge management 
research in relation to industry 4.0. Peer-reviewed articles mainly from AIS library (journal and conference papers) and 
other sources published between 2012 and 2018 are content analyzed. The results of the study provide valuable 
information to knowledge management researchers by identifying gaps and disparities in the knowledge management 
literature. The study provides several important suggestions and directions for future research. 
 
Keywords: Knowledge Society, Knowledge Economy, Sharing economy, Machine learning, Natural Language Processing, 
Deep learning,  

1. Introduction 
Research on knowledge management has been going on for several decades; however there has been 
disrupting changes to the ways organisations create, disseminate and exploit knowledge. The different waves 
of industrial revolutions have seen several changes happening caused the proliferation of new technologies 
that enabled better ways to create disseminate and exploit knowledge in organisations to remain competitive 
in their industries. The adoptions of these new technologies provided organisations with new capabilities of 
creating, disseminating and embody new knowledge in their systems, products and services (Rahman, 2018).  
 
Without knowledge organisations are not able to compete, hence knowledge has become competitive 
resource needed for an organisation to be sustainable in the competitive and dynamic global environment 
(Zafor, 2017) 
 
Several new concepts have emerged from other domains associated with knowledge management such as 
information society and knowledge economy justifying the increasing importance of knowledge to both 
modern society and organisations. The transition from the different wave of industrial revolutions had 
different effect to the knowledge management domain from both the societal and organizational perspective 
(Paschek et al., 2018). The main objective of this paper therefore is to investigate trends of knowledge 
management publications using descriptive content analysis. The rest of the paper is structured as follows: 
section 2 discusses brief literature on knowledge management and concepts; section 3 discusses the research 
methodology used; section 4 discusses the results of the study and section 5 conclusions. 

2. A Brief Literature on Knowledge Management and Concepts 
The availability of new technologies as part of the 4th industrial revolution has disrupted knowledge creation, 
dissemination and exploitation in organisations and society (Sohn, 2014; Rahman, 2018). Whilst KM tool are 
part of the main equation of distinctive competitive advantage, the situation has changed with easy 
accessibility and affordability of the new tools for creating, disseminating and exploitation of knowledge in 
organisations. 

2.1 Knowledge Categories: Tacit and Explicit Knowledge 
Knowledge can be categorized into two main categories namely tacit (personal and contextual knowledge that 
can be codified, communicated, formalized and transmittable) and explicit knowledge (Rahman, 2018). Whilst 
the two main categories have different properties, it is the explicit knowledge that drove organisations to 
spend money in technologies during the different waves of industrial revolutions to create, disseminate and 
exploit the knowledge. The tacit knowledge focuses more on cognitive and technical elements which were the 
preserve of individuals, but the situation is changing with the help of the 4th industrial revolution.  The 
cognitive aspects of tacit knowledge now part of the technology tools such as cognitive systems has disrupted 
knowledge creation, dissemination and exploitation in organisations (Sohn, 2014; Rahman, 2018). 
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2.2 Knowledge Management Success Factors 
Several researchers have investigated the success factors of knowledge management in organisations (Jennex, 
2016; Edoun, 2016). Some of the most common success factors from literature include organisational culture, 
structures, resources (human and capital), technology and infrastructure, leadership, strategy and processes.  
 
Organisational culture success factor refers to the willingness to learn, discover, invent, develop and share 
knowledge for the good of the organisation (Paschek et al., 2018; Sisson, 2016). Several researchers have 
noted that knowledge-oriented culture impact positively to organisational learning that promotes the creation 
and sharing of knowledge within organisations (Oosthuizen, 2017). The 4th industrial revolution has had an 
impact on cultural change to organisations because of the new technologies which promotes the culture of 
sharing (Sisson, 2016) 
 
Sisson, (2016) highlighted that organisational structures are important in creating, transferring and sharing of 
knowledge in organisations. The 4th industrial revolution have seen proliferation of technologies that improves 
knowledges across different boundaries (within and intra-organisations) fostering communities of practice 
(Sisson, 2016; Oosthuizen, 2017). Sisson (2016) concur that human resources are critical success factors and 
are at the heart of creating and managing organisational knowledge (Sisson, 2016). Paschek at al. (2018), 
added that the determining factor for the success or failure of knowledge management projects is the 
employees.  It is the organisation employees who are willing or not to create or share knowledge who are an 
important critical factor. 
 
Technology investment has centred on the creation and dissemination of knowledge in all the industrial 
revolutions. The wide range of technologies (video conferencing, telephone, chat room etc) made it easier for 
many organisations to benefit from knowledge management (Weeger, 2015).  Sisson, (2016) add that 
technologies allowed employees to create, collaborate and share knowledge within organisations. The 
proliferation of the technologies enhanced the ability to share and disseminate knowledge without 
geographical limits. Paschek et al. (2018) noted that knowledge management processes are important in 
creating, sharing and harvesting knowledge from both external and internal sources. Without proper 
processes, it will be difficult to use knowledge for sustainable competitive advantage. 

2.3 Knowledge Management Concepts 
There several concepts related to knowledge management which includes: data, information and knowledge, 
sharing economy, intellectual capital and social capital. Data, information and knowledge are often used 
interchangeably in everyday life. Data which are numbers or claims does not have meaning on its own 
(Paschek at al., 2018). However the data in its raw form is need to create information which may also not have 
meaning to everyone. The captured, stored, transferred and communicated data forms the source of 
information to the organisation. Information is therefore transformed sorted and organised data patterns 
meaningful to people and has impact to their decision or behavior (Weeger, 2015). In that case knowledge 
uses information that enables action and decisions to be taken. Knowledge therefore embodies values, 
experiences, contextual information and expert insights that enable action and decision (Weeger, 2015).  
 
However the challenge is that knowledge is embedded in processes, practices, norms and repositories in 
organisations (Wong, 2018).  
 
The critical importance of knowledge management has resulted in new concepts in the domain such as sharing 
economy, intellectual capital and social capital (Weber, 2016, Willing, 2016). The intellectual capital is based 
on the premise that intellectual is being treated as an intangible (resource, competency and capability) that 
contributes to the performance and value creation in the organisation. Wong (2018) highlighted the existence 
of a relationship between intellectual capital and value creation in organisations. Social capital is a term 
borrowed from social science is being increasingly applied to knowledge management (Wohlin, 2015). Several 
researchers have used social capital theory (SCT) to investigate knowledge sharing, value creation, collective 
actions, team performance, innovation, research and development in organisations (Weeger, 2015). 

2.4 Application of Artificial Intelligence in Knowledge Management 
Artificial intelligence application in knowledge management took off with the advent deep learning and 
machine learning (Paschek et al., 2018). Machine learning (ML) was a game changer in knowledge 
management because of its ability to minimize errors and maximize accuracy based on the use of predictive 
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engine for business applications (Vernadat, 2018). Most AI based knowledge management platforms have 
predictive engine that enable to bring contextual knowledge and predictive models to discover effective 
solutions faster for business problems. Machine learning helps organisations process codified tacit knowledge 
as part of knowledge transfer in processes (Oosthuizen, 2017). Whilst previous technological tools had the 
capability of processing tacit knowledge the 4th industrial revolution tools have the ability to process most of 
the tacit knowledge using tools such as Natural Language Processing (NLP), speech recognition, text processing 
to benefit organisations (Paschek eat al., 2018). The proliferations of AI tools have increased the capability of 
knowledge management systems to provide solutions from enterprise knowledge base to specific problems in 
organisations. Examples include the application of softbots to knowledge flow which is codified tacit 
knowledge in organisations. 
 
The 4th industrial technologies advantages are the ability to be able to sift through unstructured data sources 
(SNS, Community portals) to identify patterns and build predictive models to address business problems in 
organisations (Pattanshetti, 2018). The Artificial intelligence and knowledge management combination has had 
a significant impact to organisations’ ways of creating, disseminating and exploiting of knowledge. The 
outcome of the combination has resulted in data rich organisations which are able to optimize operations and 
provide quality experience to customers. The adoption of AI knowledge management has potential to leapfrog 
the challenges that were experiences with traditional knowledge management tools and processes in many 
organisations.  
 
Some researchers have seen future major impact of cognitive knowledge management to improve service 
delivery disrupting current business models and bring new sources of revenue to the organisations (Paschek et 
al, 2018; Pattanshetti, 2018). Despite the progressions in technological advancements, data driven decision 
making culture is important for organisations to benefit the new technologies. The proliferation of data 
intensive technologies (Internet of things, augmented reality, virtual reality, machine learning and artificial 
intelligence) has brought major impact knowledge management domains in areas such as data storage, data 
management, integration and behavioural issues (Paschek et al., 2018) 

3. Research Methodology 
This section discusses the research methodology used in this study. This research is based on content analysis 
which can be used to analyse qualitative data quantitatively or qualitatively from secondary data. Payne & 
Payne (2004) highlighted that content analysis is useful to demonstrate the meaning of written source by 
systematically allocating the content to pre-determined categories  in order quantify and interpret the 
outcomes. This study systematically searched for themes, concepts from peer-reviewed papers published 
between 2012-2018 in order to quantify and interpret the outcomes (McNabb, 2002; Coners et al., 2014).  
 
Therefore the study used quantitative analysis to analyse qualitative data from literature on knowledge 
management research conducted during the period under review. 
 
The content analysis provided a structured systematic way of quantifying data from qualitative source 
(conference papers and journals) to be presented statistically in frequencies (Myers, 2010; Elo & Kyngas, 
2008). The searched words from the literature was based certain criteria. The analysis of the collected data 
looked at frequency of words and some trends for the period under review. Content analysis helped to 
theorize in order to understand trends of knowledge management research which was presented 
quantitatively (Payne & Payne, 2004; Myers, 2010). The categories were pre-determined before the start of 
data collection based on literature. 
 
Both deductive and inductive approaches can be used to analyse qualitative data from secondary sources 
(Baxter, 2009). Since knowledge management is a mature research area with existing literature the deductive 
approach was found to be most suitable for the study (Myers, 2010). The deductive approach was used to 
analyse and report research results by describing the content of the predetermined categories from literature.  
 
Therefore this study used quantitative deductive content analysis to study the research trends of knowledge 
management for the period 2012-2018 from peer-reviewed articles. The main themes were categorized into 
critical success factors, knowledge concepts, and social concepts. The themes and sub-themes were coded to 
allow statistical analysis of the data using SPSS. 
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The convenient sampling strategy was used for the study to select suitable articles published during the period 
2012 – 2018 on knowledge management. Knowledge management keywords were used to search the AIS 
library database and other sources. Out of more than 100 articles revealed only 100 articles were found to 
meet the criteria. The criteria were articles published between 2012 and 2018 on knowledge management 
containing the predetermined themes. Most of the articles were from AIS library because of easier accessibility 
by the researcher. 
 
The pre-determined themes were used to search for their existence in the published articles. If the theme 
existed in the searched article a one was allocated to the literature matrix and zero if the theme did not exist 
in the article. The literature matrix was used as a coding sheet to allow a systematic approach. After the 
allocation to the coding sheet, the data was captured in to excel spreadsheet imported into statistical package 
for analysis. In summary the process involved four stages namely: selection of journals and proceedings, 
search for articles with pre-determined keywords for the period 2012-2018, apply the criteria to accept or 
reject the filtered articles and finally analysis of the data to achieve the study objective. 

4. Study Results 
This section presents the results from data collected from 100 articles published between 2012 and 2018 on 
knowledge management. This section is organized as follows: section 4.1 discusses the demographic profile of 
the articles. Section 4.2 discusses the frequencies of knowledge management concepts.  Section 4.3 discusses 
the analysis of variance based on the demographic variables and lastly section 4.4 discusses the correlations. 

4.1 Demographic variables 
This section presents the demographic profile of the articles on knowledge management which included the 
year of publication, type of study, theoretical framework, research method and region. 

4.2 Year of Publication 
Figure below shows results from the frequency of articles published between 2012 and 2018. Results from the 
frequency show that year 2016 had the highest number of publications (30%) and year 2014 the least number 
of articles published (5%). Throughout the six year period there was a pattern of decrease and increase on the 
number of articles published. 
 

 
Figure 1: Year of Publication 

4.3 Type of Study 
Figure below shows results from the frequency on type of study for articles published between 2012 and 2018. 
Results from the frequency shows that survey had the highest number (28%) and design science the lowest 
articles (5%). Case study (27%) and content analysis (14%) had significant numbers of articles. 
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Figure 2: Type of Study 

4.4 Theoretical Framework 
Figure below shows results from the frequency of theoretical frameworks used during the period. Results from 
the frequency show that only social capital theory (8) percent had a significant number of articles with other 
frameworks having insignificant number of articles. 
 

 
Figure 3: Theoretical Framework 

4.5 Article distribution by region 
Figure below shows results from the frequency of regions were the articles were published between 2012 and 
2018. Africa had the lowest number of articles 7 percent and Europe had highest number of articles 37 
percent, Asia about 28 percent articles and America 28 percent articles on knowledge management. The 
frequency shows that most of the articles on knowledge management were published in Europe followed by 
America, Asia and Africa.  

 
Figure 4: Article distribution by region 

4.6 Research Method  
Figure below shows results from the frequency of research methods used in articles published between 2012 
and 2018. Most of the articles published were quantitative (58%), followed by qualitative (32%), mixed-
method research (4%) and the remainder not applicable. The results suggest that quantitative research was 
the most used research method in knowledge management research. The mixed-method research was the 
least used method in knowledge management research during the period under review. 
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Figure 5: Research Method 

4.7 KM Critical Success Factors 
Figure below shows results from the frequency of knowledge management critical success factors. Culture 
(60%) had the highest number of articles published followed by training (41%). The other critical success 
factors were: support (5%), technology (6%) and strategy (45) had the lower number of published articles. 
 

 
Figure 6: critical Success Factors 

4.8 Knowledge Management Concepts 
Figure below shows results from the frequency of knowledge management frequencies. Most concepts were 
above 20 percent except for knowledge society (6%) which had the least number of articles the period under 
review. Intellectual capital concept had the highest number of 29 percent.   
 

 
Figure 7: Knowledge Management Concepts 

4.9 Knowledge Management Social Concepts 
Figure below shows results from the frequency knowledge management social concepts. The results suggest 
that the knowledge management social concepts did not appear much in the published articles during the 
period under review with all concepts showing less the 10 percent. 
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Figure 8: Social Concepts 

4.10 Knowledge Management AI Concepts 
Figure below shows results from the frequency of knowledge management artificial intelligence concepts. The 
results suggest that the research on AI in the knowledge management area is still too low. Machine learning 
(11%) had the highest number with natural language processing the least.  
 

 
Figure 9: Artificial Intelligence Concepts 

4.11 Knowledge Management Process 
Figure below shows results from the frequency of knowledge processes. The results show that knowledge 
sharing had the highest articles compared with knowledge transfer (15%) and knowledge contribution (16%). 
 

 
Figure 10: Knowledge Management Process 

4.12 Types of Knowledge 
Figure below shows results from the frequency of knowledge types. Explicit knowledge had the lowest 
percentage compared to tacit knowledge had (69%). 

 
Figure 11: Types of Knowledge 
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4.13 Analysis of Variance 
Analysis of variance was conducted to establish significant difference between demographic variables and 
knowledge management concepts from literature. The results below show that three variables organisational 
learning, sharing economy and natural language processing (NLP) had significant difference with demographic 
variable year. The results suggest that the three variables appearance in the published articles varied 
significantly in the years under review. 

Table 1: Year analysis of variance 

 F Sig. 
Organisational Learning 3.68 .003 
Sharing Economy 3.34 .005 
Natural Language Processing 2.73 .017 

4.13.1 Type of study Analysis of Variance 
Table 2 results show that four variables culture, support, explicit and social influence had a significant 
difference with type of study demographic variable. The results suggest that the four variables appearance in 
the published articles varied significantly from the type of study perspective. 

Table 2: Study Type analysis of variance 

 F Sig. 
Culture 2.20 .021 
Support 2.73 .004 
Explicit 2.60 .007 
Social Influence 2.09 .029 

4.13.2 Region analysis of variance 
Table below shows that there was a significant difference on two variable training (0.048%) and technology 
(0.001%). The results suggest the two variables appearance varied based on the region demographic variable.  

Table 3: Region analysis of variance 
 F Sig. 
Training  2.50 .048 
Technology 5.27 .001 

 

4.13.3 Research Method analysis of variance 
Table below shows that there was a significant difference on one variable knowledge economy (0.000%). The 
results suggest the knowledge economy variables appearance in the articles published varied significantly 
based on the research method demographic variable. 

Table 4: Research Method analysis of variance 
 F Sig. 
Knowledge Economy 6.92 .000 

4.14 Correlations 
Correlation analysis conducted showed that the demographic variable year had a positive significant 
relationship with variables sharing economy, natural language processing and deep learning. The results 
suggest that as the years increased so do the appearance of the variables in published variables.  

Table 5: Correlations 

  Year 
Sharing Economy Pearson Correlation .21 
 Sig. (2-tailed) .033 
NLP Pearson Correlation .22 
 Sig. (2-tailed) .029 
Deep Learning Pearson Correlation .18 
 Sig. (2-tailed) .071 

ϭϬϭ



Osden Jokonya 
 

5. Discussions and conclusion 
The results from the study suggest a decline and increase in the amount of research in knowledge 
management from 2012 to 2018. In addition, results suggest that Africa region had the least articles on 
knowledge management published during the period under review. Survey was the most used type of study on 
knowledge management on articles reviewed by this study. Social capital theory seems to be the most 
common theoretical framework with other frameworks not significant. Culture and training were the most 
critical success factor most common in the papers published during the period with other factors not that 
significant. Most of the knowledge management concepts were on average appearing in twenty percent of the 
cases on the articles reviewed by this study. Most concepts were above 20 percent except for knowledge 
society which had the least number of articles published during the period under review. The results suggest 
that the knowledge management social concepts did not appear much in the published articles during the 
period. The results suggest that the research on AI in the knowledge management area is still too low. The 
results show that knowledge sharing had the highest number of articles published compared with other 
processes. Tacit knowledge percentage was significantly higher compared to explicit knowledge. 
 
Analysis of variance results suggest that organisational learning, sharing economy and natural language 
processing (NLP) had significant difference with demographic variable year. The study results also suggest that 
culture, support, explicit and social influence had a significant difference from the type of study perspective.  
 
The results show that there was a significant difference on training and technology between regions. The 
results show that there was a significant difference on knowledge with the research method. Correlation 
analysis conducted showed that the demographic variable year had a positive significant relationship with 
variables sharing economy, natural language processing and deep learning.  
 
In summary the study achieved its objective to identify trends on knowledge management research using 
descriptive content analysis. The study identified trends on knowledge management during the period 2012-
2018. The study noted that social capital theory was most used theory and quantitative was the most used 
research method. Culture was the most common critical success factor in the articles reviewed. There is still 
low research on artificial intelligence and knowledge management although the situation is expected to 
change in the few years to come. Whilst the study has the limitation of using convenient sampling, it 
contributes to our knowledge on knowledge management research and stimulate further research in 
knowledge management. In conclusion the study provided valuable information to knowledge management 
research trends in the knowledge management literature. The study may acts as a stimulus for further 
research in knowledge management. 
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Abstract: In this paper, we analyse university and city collaboration, a research and development platform for joint activity, 
Innovative City -program from knowledge creation and sharing perspective. We assume that academic and city actors can 
be considered as distinct communities of practice (Lave and Wenger 1991) where the participants of a community share 
similar values, norms and practices that follow community specific dominant logics (von Krogh and Grand, 2000). We 
propose there is a need for mediators to enable and overcome barriers created by differing values and norms; dominant 
logics (see e.g. Wenger 1998; Jyrämä and Äyväri 2007). The concept of mediators is elaborated from different perspectives 
focusing on mediating discussions and actor roles in innovation and knowledge sharing contexts (Wenger 1998, Kauppila et 
al. 2011, Jyrämä and Äyväri 2007, updated 2015, Nyström et al. 2014). The findings of our analysis pointed out that there 
were a multitude of overlapping and intersecting communities of practice. Moreover, the mediating took place by various 
actors depending on the context. Our results strongly suggest that there is a need for further study to take a closer look at 
the respective roles and joint mediating of these various mediators and the ways different communities of practice affect 
the collaboration. Moreover, analysis of mediators as gate openers and interpreters, as well as the learning occurring 
within the actors participating in joint activity provides interesting insights both for theory as well as for practitioners.  
 
Keywords: mediators, research and development collaboration platform, city and university collaboration  

1. Introduction 
The concept of mediators has been elaborated from different perspectives focusing on mediating tasks and 
actor roles in innovation and knowledge sharing contexts (Wenger 1998, Kauppila et al. 2011, Jyrämä and 
Äyväri 2007, updated 2015, Nyström et al. 2014).  However, in this paper we will connect the previously 
identified mediator roles to the well-known knowledge-sharing framework of ba. Ba is essentially a shared 
place that serves a foundation for knowledge creation, one that is often defined by a network of interactions.  
 
The concept ba unifies the physical spaces, virtual spaces, and mental spaces in knowledge creation (Nonaka & 
Konno 1998, Nonaka et al. 2000, 2001, von Krogh et al. 2000: 178). The aim of the paper is to analyze different 
mediator roles, how they differ at different ba.  This allows us to build deeper understanding on the specific 
mediator roles and activities needed for knowledge creation and sharing, especially in the context of 
intersection of communities of practice. The paper thus provides new insights both on the discussions on 
knowledge creation, sharing and mediators. 
 
The empirical setting of the paper is an analysis of university and city collaboration, a research and 
development platform for joint activity, Innovative City -program. We assume that academic and city actors 
can be considered as distinct communities of practice. In communities of practice participants of a community 
share similar values, norms and practices (Lave and Wenger 1991). We propose that there is a need for 
mediators to enable and overcome barriers created by differing values and norms and community specific 
language (see e.g. Wenger 1998).  
 
In this paper we first elaborate the theoretical context and discussion on key model of knowledge creation, 
sharing and learning adopted; Ba and community of practice (Nonaka et al. 2000, 2001, Lave and Wenger 
1991, Jyrämä and Äyväri 2007, 2015). Next the research design and methods are presented followed by 
analysis with adopted models of community of practice and SECI –model, different ba’s. The paper concludes 
by presenting key findings and managerial and theoretical contributions.  
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2. Theoretical perspectives 
In this paper we elaborate the co-creation of knowledge and knowledge sharing at the intersection of differing 
communities of practice through different perspectives, namely the communities of practice (Lave and Wenger 
1991), knowledge creation and sharing (e.g. von Krogh et al. 2000, Nonaka et al. 2000, 2001) and mediator 
roles (Jyrämä and Äyväri 2007, 2015).  In our analysis, we wish to treat these concepts as compatible, as tools 
of knowing. We thus use the concepts of ba and communities of practice as tools in analyzing process and 
contexts where the mediating in between communities of practice takes place enabling knowledge creation 
and sharing.  
 
The theoretical focus of the paper is the context of knowledge sharing; ba and community of practice, and 
facilitation of sharing through understandings created in mediator discussion. We adopt constructionist 
perspective on knowledge, where it is socially constructed and based on experience. It is not universal; but 
subjective, context-specific and relational, continuously re-created and re-constituted in social interactions 
(e.g. Nonaka et al., 2001; Swan et al., 1999; Tsoukas, 1996).The elaboration on conceptualizations of 
knowledge have often been through dichotomies, such as tacit vs. explicit; transferring vs. sharing; possession 
vs practice (see .e.g. Polanyi 1966, Nonaka et 2001, Newell et al 2006). In line with our adopted perspective on 
knowledge, we focus on knowledge sharing, and looking knowledge more as practice than possession, yet 
elaborate through both tacit and explicit dimensions of knowledge, in SECI model.  

2.1 Ba and community of practice as knowledge creation and sharing contexts 
The conceptualization of community of practice originates already from late 1980’s and early 1990’s. In the 
nominal work of Lave and Wenger (1991) and later elaborated by Wenger (1998, 2000), the community of 
practice becomes a much used tool to understanding learning or, as we suggest in our paper, co-creation and 
sharing of knowledge. The verb ‘to learn’ if looked to defining by dictionary means ‘to gain knowledge of or 
skill in, by study, practice or being taught’ (Hornby 1974: 487). Thus, it includes two aspects: first, the 
acquisition of skill or expertise and second, how a learner conceptually understands and applies that learning, 
i.e. know-why (Kim 1993). However, we wish to emphasize the dynamic nature of learning and adopt the 
following understanding about learning:” Learning is the process of creating knowledge”.  Hence, we connect 
learning explicitly to knowledge creation. In addition we wish to point out the view of learning as social 
process, which can occur in everyday activities, too (see e.g. Araujo 1998, Gherardi 1999). This thus 
emphasizes the focus of our study, co-creation and sharing of knowledge, the importance of (social) 
interaction. It is important to point out that building on previous discussion (Jyrämä and Äyväri 2007), we do 
not perceive the concept of ba and the SECI model (e.g. Nonaka and Konno 1998) and the communities of 
practice (e.g. Wenger 1998) as “the same”, but rather as different tools to analyze different aspects in 
knowledge sharing and the mediator roles.  
 
The ba has as the main element the spiral nature of knowledge and the dual form of tacit and explicit 
knowledge. This dual nature of knowledge has been extensively discussed (see e.g. Polanyi 1966, Nonaka et al. 
2000, 2001). Through the SECI model discussion moves from reflecting the nature of knowledge creation to 
building a model for analysis and knowledge sharing and management. The SECI models is based on four types 
of ba: originating, dialoguing, exercising, and systematizing ba (Nonaka et al. 2001). These four types of ba 
create the distinct stages in the SECI model. These stages can be summarized as follows: S = socialization, 
which is the process of converting new tacit knowledge through shared experiences, E = externalization, which 
is the process of articulating tacit knowledge into explicit knowledge, C = combination, which is the process of 
converting explicit knowledge into more complex and systematic sets of explicit knowledge, and I = 
internalization, which is the process of embodying explicit knowledge into tacit knowledge (Nonaka et al. 2000, 
2001; see also Jyrämä and Äyväri 2007). 
 
On the other hand, the communities of practice approach focuses on our everyday experiences on 
learning/knowledge creation and moves from there into concepts and theoretical understanding (Wenger 
1998); the notion of community of practice is derived from a situated view of learning (Lave and Wenger 
1991). This approach, hence, involves both cognitive processes and practice, both explicit and tacit knowledge, 
or reification and participation. Wenger (1998: 73) defines community of practice through mutual 
engagement, joint enterprise, and shared repertoire. There are communities of people who share some 
activity or practice and have similar values and norms and language (Lave and Wenger 1991, Wenger 1998).  
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However, it has been argued that there are important differences between the concepts of communities of 
practice and ba (see e.g. Nonaka et al. 2000).  It has been pointed out that the members of the community of 
practice learn only knowledge that is embedded in the community but ba enables the creation of new 
knowledge. Yet, as we see knowledge co-creation and sharing as social and context dependent, we need to 
acknowledge that we always interpret new knowledge through our histories and existing assumptions (e.g. 
Lave and Wenger 1991, Wenger 1998).  
 
The mediator concept has been discussed extensively (for categorization see e.g. Jyrämä and Äyväri 2007, see 
appendix). Mediating has been analyzed also through concepts such as innovation intermediaries (see e.g. 
Howells 2006, Bakici et al. 2013; Agogué et al. 2017) or as network managers (Nykänen and Jyrämä 2013), as 
well as from role theory perspective (e.g. Biddle, 1986; Biddle & Thomas, 1966; Broderick, 1999; Linton, 1936, 
all in Nyström et al. 2014), as are likewise present in the community of practice literature (Wenger 1998, 
2000).  These different approaches all share somewhat similar understanding on the mediator roles and tasks.  
Mediators (intermediators) are regarded as necessary actors to make interactions and matching of partners 
possible in innovation ecosystems (Katzy et al. 2013) or in-between communities (Jyrämä and Äyväri 2007, 
Wenger 1998), or within networks (Nykänen and Jyrämä 2013).  
 
Yet, each approach does bring forth new tasks and perspectives to be taken into consideration. The notion of 
differing values, norms and languages is well acknowledged in all. However, their manifestation and ways to 
respond to the differences are multiple (Jyrämä and Äyväri 2015). For example, the Invisible hand emphasizes 
the role of structures and creation of networks within which the practices occur, whereas the Cultivator of 
care emphasizes the need for learning for all, including the mediator him/herself. Broker’s category 
emphasizes the everyday activity of interaction building strongly on community of practice framework 
(Wenger 1998). Supporters of identity building try to capture the deeper levels of individuals’ engagement 
(Jyrämä and Äyväri 2015) in knowledge creation; understanding learning as acquiring identity.  We wish to 
point out that a mediator (organization, individual, and team) can act in several roles simultaneously or during 
different stages of joint activity, and that their actions determine their roles. (See e.g. Heikkinen et al. 2007). 
Finally, it is noteworthy to point out that the focus in this paper is to see the mediator as enabler of a 
knowledge sharing, nurturing and fostering rather than managing the process: building various spaces for 
knowledge sharing by understanding the specificities of different communities.  The following Figure 1 
visualizes the theoretical framework adopted as analyzing tool.  

Figure 1: Theoretical framework – knowledge co-creation and sharing process  

 

3. Research design 

3.1 Context of the study: Innovative City -program 
Innovative City® was a partnership programme between Aalto University and the City of Helsinki, aimed at 
generating innovations that support sustainable urban development through multi-disciplinary collaboration in 
research, art and development. The innovative City -program continued the previous collaborations of City of 
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Helsinki and Helsinki University of Technology, and Helsinki School of Economics. The current model under 
analysis builds on the collaboration from 2010 to 2015. 
 
Collaboration under the programme was based on the scientific and artistic activities of Aalto University and 
the development needs of the City of Helsinki. Projects related to e.g. housing, traffic, construction, and ageing 
of city residents, among other topics, have been carried out under the programme. The financing of the 
Innovative City -program was divided equally between the City of Helsinki and Aalto University. The 
operational model developed under the Innovative City Partnership promoted collaboration between the city 
and the university in research, art and development projects. It was based on the coordinated work of 
specialists. Companies and other municipalities and universities were also often involved in the projects.   
 
The programme provided support for the preparation and implementation of collaborative projects and for 
applying the results in practice. The projects needed to be linked to Aalto University’s scientific or artistic work 
in which Helsinki forms the context, test environment and/or research platform. The mediated research 
projects have usually lasted between one and three years. The operation mode and key actors of the 
Innovative City program are visualized in figure 2 

Figure 2: Structure of Innovative City program   

The program outcomes were academic articles and other academic works, e.g. master thesis, development 
tools, innovations such as smart floors or virtual tools, bus routes and timetables, as well as new start-ups.  

3.2 Data collection and analysis 
The research approach of the study is qualitative. The study builds on one case selected because in all its 
particularity and ordinariness, the case itself is of interest (Stake, 2000). Different data collection methods that 
facilitate the understanding of the phenomena under study were used (Yin 2009, Flyvberg, 2006) and to gain a 
deeper understanding of the case (Patton, 2002). The data consist of action research approach by one of the 
innovative program managers (co-author), interviews, qualitative survey, and program reports and memos of 
meetings.  The program managers (2) are assumed to be the main mediators. One of the program managers 
conducted the action research.  
 
The action research traditionally occurs through cycles of action and reflection (e.g. Wadsworth 1998, 
Gronhaug et al. 1999). However, in this case, the actions were not consciously planned to create any specific 
outcome but to advance the main aim – city-university collaboration. Thus, no conscious interventions with 
the research in mind were made, which can be perceived as a lack in the research process. Moreover, in action 
research, especially in action research done in one’s own organization, the difficulty of mixing different roles, 
researcher, project manager, organization’s member, has aroused discussion among the researchers (e.g. 
Holian, 1999, Coghlan, 2001). In this case, the first interest lies within organizational aims, yet as 
simultaneously conducting research on mediating in several contexts, the roles and task of meditating were 
consciously looked at through the managerial activities and processes.  
 
The interview data consist of eleven interviews of the programs supervising board members, each having long 
experience of the program conducted in autumn 2013 as part of the programs evaluation. Throughout the 
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program the meetings were documented, the memos and documents include yearly reports of the program 
and its projects, as well as memos of supervising board and memos of the meetings of the city majors and 
university presidents.  
 
The method of analysis applied in the study is qualitative content analysis. The data analysis proceeded from 
the identification of various mediator roles at different stages of knowledge sharing. The analysis proceeded 
by first reflecting the actors from the community of practice roles, who were the participants in co-creation 
and sharing of knowledge and what types of roles they took. Then the activities were categorized through the 
concept of ba with conscious analysis of various mediator roles. Analyses of the qualitative research material 
focused in particular on how the participants in city- university collaboration projects perceived their roles, the 
questions raised and the boundaries that enable/hinder the collaboration and knowledge sharing. Each new 
piece of information was compared to the current state of understanding of a particular aspect, and 
sometimes previous conceptions were revised due to the new data: hence previous readings of data informed 
later analysis, while later assessment permitted the researchers to identify patterns in the data not identified 
in the initial analysis. In order to improve the quality of the study data triangulation (Patton 2002) was used 
when possible.  

4. Results 
When analyzing the Innovative City activities through the community of practice perspective, we can note that 
our assumption of two intersection communities of practice becomes blurred. In the analysis, we could detect 
several intersecting communities of practice. First, communities of practice based on shared professional 
background between both the researchers and city officials, for example in architecture. In several projects, 
the collaboration occurred in between people sharing similar backgrounds in education, which enabled 
smooth collaboration, in this case, often the project manager, rather than the program managers acted as 
mediator, translating the meanings from professional setting to broader university –city collaboration 
including also other professional fields. This support the original ideas within the theoretical setting on 
communities of practice (Lave and Wenger 1991).  
 
Second, sometimes the mediating took place in the context of differing departments. For example, the city 
departments were very independent and had developed their unique ways of working, then the city official in 
charge of particular department acted as mediating in between not only university but in between different 
departments, introducing the ways of working and inner practices to other participants. Then the community 
of practice is defined by academic fields or city departments.   
 
Third, the analysis also strengthens our assumption of the differing values and practices, as well as languages 
in between university and city, where mediating was needed and the mediators were the program managers. 
To summarize there were variety of different intersecting communities and the mediator roles were taken by 
other participants as well, both from city and university side in addition to program managers depending on 
the context.  
 
The analysis points out that mediator roles and needs change according to the stages of the knowledge 
creation and sharing. Moreover, the stage of the project plays a major role (see also Jyrämä and Äyväri 2015, 
Nyström et al. 2014). Next, we shall elaborate the different stages in knowledge sharing using ba as a tool of 
analysis, followed by some reflection on mediating roles during different phases in the project.  (see Figure 3) 

Figure 3: Innovative City programme activities categorized by different ba (modified from Nonaka et al. 2001) 

 

 
 
 
 
 
 
 
 
 

Originating ba (face-to-face) 
x informal discussions, e.g. lunch or morning 

coffee meetings 
x informal discussions enabled during e.g. 

seminars 
 

Dialoguing ba (peer-to-peer) 
x face-to-face discussions in context of regular 

meetings at different levels;  
x project boards, program’s project managers 

meetings 
x program board 
x meetings of the university president and 

majors

Exercising ba (on-site) 
x discussions and meetings to create and work 

on project applications 
x using advice received in face-to-face 

discussions when organizing one’s own 
project seminars and events 

Systematizing ba (collaboration) 
x web pages 
x lectures and other information given in 

seminars 
x information letters, e-mails sent by the 

program managers 
x yearly reports  and meeting memos 
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Originating ba as the context for knowledge creation enables face-to-face interaction to share feelings, 
experiences and insights in an atmosphere of trust. In Innovative City program the informal knowledge sharing 
and co-creation occurred in-between city officials and program managers in joint morning coffees and lunches 
irregularly. However, in the context of the programme’s events conscious effort was made to enable also 
informal face-to-face knowledge sharing. For example, a new event format was created to have originating ba 
– a market place for project ideas where new ideas were presented in more informal face-to-face setting 
allowing creation of trust and sharing feelings. Moreover, at each event new encounters were mediated 
through e.g. speed networking activity. In addition, the program managers were consciously introducing 
researchers with relevant research interests for matching city officials in order to enable potential new project 
openings. This activity can be seen as brokering – introducing the elements of one community to another.  
 
Dialoguing ba is a space for peer-to-peer discussions. We categorized the various face-to-face meetings into 
the dialoguing ba. In Innovative City-program regular meetings were organized at different levels. The 
meetings with top level, city mayors and university president took place approximately once a year, were 
rather formal, and yet offered space for open dialogue. During these meetings there was little role for 
mediating due to their formal nature, however, the mediating took place in advance in creation of the agenda 
(providing also time for new openings) and preparation of the materials. For example, as the emphasis in 
respective side were more laid towards academic versus economic outcomes, both outcomes were given 
equal status in reports and meeting presentations. Hence, the mediating role was more of invisible hand or 
interpreter.  
 
The main dialoguing ba for knowledge sharing and creation occurred at project level, the Innovative City 
program managers started to actively participate in each project’s board meetings to facilitate the discussion 
and ensure knowledge sharing. In addition, the program managers facilitated the meetings to build up new 
collaboration projects. The roles of program managers were multifold: activist, translators and brokering. In 
addition, the program managers can be seen as cultural mediators, interpreting sometime academic practices 
and language to city community of practice language and vice versa. As an example, after a project planning 
meeting the researchers turned to the program manager and asked: “Which parts of the discussions we had at 
the meeting relate to me and our joint project, can you please tell me what I should take into consideration 
from it.”  Or during a meeting, as the city official used city’s unofficial names for departments, the program 
manager asked them to explain these as the researcher clearly did not know what they meant. Moreover, a 
dialoguing ba was created in-between different projects under Innovative City program as it was 
acknowledged that the individual projects were rather independent and could benefit from synergies and 
learn from each other’s. Regular meetings in between different project managers to share experiences and co-
create knowledge were organized. These meeting can be seen as mixture of originating and dialoguing ba. The 
mediating role of program managers was first activist and further as the meetings became more established as 
supporters of identity building (belonging to Innovative City program) and cultivators of care.   
 
The systematizing ba, where new explicit information is combined with existing information, is often the one 
taken as grated. The program provided a web page, collected and edited the reports as well as provided 
platform (wiki) for sharing memos etc.  It relates to the mediators’ insights of learning as transfer of 
information. Yet, in practice, the participants encountered difficulties in systematizing ba as well. The wiki was 
hardly used as seen difficult to enter, and e-mails became the most used form of systematizing ba. The role of 
mediator being mainly invisible hand.  
 
Exercising ba supports internalization of new knowledge.  There were rather few activities related to the 
exercising ba. For example, traditional seminars were organized in order to share knowledge having thus 
emphasis with explicit knowledge − and therefore their role was to enhance knowledge transfer from experts 
in research to experts in city management. However, in few cases program managers participated in helping 
actual project proposal writing processes that can be considered as exercising, i.e. helping to internalize the 
programme’s rules and aims towards practice. Yet, in the context of actual projects, the exercising ba took 
form in e.g. usage of created new tools, models, and understanding. For example, the outcomes of Innovative 
City program projects were in some cases internalized to the extent that the outcomes were seen as created 
by the city or taken as granted. To highlight this, as case in point, is a seminar organized to present the 
collaboration where the newly appointed city official presented the tools and outcomes of joint projects as 
their own even though the researchers from respective collaborative projects were among the audience. The 
mediating role in exercising ba can be seen as brokers and cultivators of care.  
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It is noteworthy to point out that the role of program managers and the need for mediating does diminish in 
time. The project participants gradually learn to work together and find common language. It can be proposed, 
that they create a new sub community in-between the two communities of practice. When looking at the 
different projects and participants in Innovative city program, it was clear that same researchers and city 
officials that had had good experience of collaboration started new projects regularly and found new joint 
interests. The collaboration became win-to-win way of working for both sides. As an example, during one 
project where the participants had already previous experience of the collaboration the joint activities became 
more versatile including e.g. joint learning trip on site context (new forms of housing as context) rather than 
just meetings and each community having individual practices.  This can be highlighted as claimed by city 
participants: “this is how our development projects should work – learning from recent research but also be 
adaptive to new city needs and ideas along the project process”. On the other hand, if looked at the larger 
setting, the emergence of new joint communities might hamper the entry for new interested parties for 
collaboration. Therefore, the need for mediators to be not only facilitators of interaction, but adopt the activist 
role as door openers becomes important.  

5. Discussion and conclusions 
In this study, we have analyzed the role of mediators in the context of SECI model, using the concept of ba. The 
analysis revealed that the role of mediators differed in different knowledge sharing and creation contexts, ba. 
The results point out that an important task of the mediators is to carefully and sensitively reflect and ponder 
their own and the participants’ role in different knowledge co-creating and sharing contexts, ba. In addition, it 
is important to acknowledge the role of the entire ba. The role of mediators in enabling the creation of the 
contexts for knowledge creation and sharing, ba, is crucial. The creation of ba ought to be enabled at all levels 
of collaboration, in the case of Innovative City program the top level interaction was limited mainly to 
systematizing and dialoguing ba.  
 
The analysis also pointed out that mediators ought to have access to the targeted communities, either by 
being members of it themselves or by having contacts within it that can grant the legitimacy to the participants 
of the project. For example, the role of professional communities of practice and the need of internal other 
mediators was important. The membership/identity of belonging to a particular community of practice was 
vital, and in order to enable collaboration these other insider mediators were needed; they provided access to 
the community-specific knowledge that is learnt by participating. 
 
The use of the SECI model as tool of analysis to categorize the knowledge creation and sharing activities and 
the role of mediator induces a view of the activities as either with tacit or explicit knowledge. Yet, we question 
this view by pointing out that many of the activities could have belonged to several categories, including both 
tacit and explicit knowledge. On the other hand, the SECI model highlights the differing mediator roles needed 
to enhance the knowledge creation and sharing processes. Moreover, analysis of mediators as gate openers 
and interpreters, as wells the learning occurring within the actors participating in joint activity provides 
interesting insights for practitioners. It provides tools of analysis to plan and engage in collaborative activities 
and how to enable knowledge co-creation and sharing. 
 
The main findings of our study are that our assumption of two different communities of practice, namely 
university and city communities proved to be over simplistic. The analysis pointed out that there were a 
multitude of overlapping and intersecting communities of practice. Moreover, the mediating took place by 
various actors depending on the context. Our results strongly suggest that there is a need for further study to 
take a closer look at the respective roles and joint mediating of these various mediators and the ways different 
communities of practice affect the collaboration.  
 
The managerial contribution of the paper can be summarized to two key elements that need to be paid 
attention to. First, understanding the need to create different spaces for knowledge sharing, i.e. bas. Often the 
spaces for originating ba and exercising ba get neglected. Second, in multidisciplinary or any multi-stakeholder 
project or context: mediating by various actors is a pre-requisite for fruitful collaboration. Hence, resources 
should be explicitly allocated for mediating work. 
 
The theoretical contribution builds on the novel approach on combining the knowledge sharing, especially 
discussions on SECI model with elaborations on mediator concept providing a novel understanding both for 
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SECI model usage as well as more insight to the mediator discussions. Moreover, the paper provides new 
arguments for criticism on narrow usage of the tacit vs explicit dichotomy.  
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Appendix 
Categorizations of mediators  

CULTURAL 
INTERMEDIAR
Y

BROKERS TRANSLATORS ACTIVISTS AN INVISIBLE 
HAND

SUPPORTERS 
IN IDENTITY 
BUILDING

CULTIVATORS 
OF CARE

Authors Bourdieu, 
1984
McCracken, 
1986
du Gay et al., 
1997 

Wenger, 1998, 
2000; Brown 
and Duguid, 
1998

Brown and 
Duguid, 1998

von Krogh et 
al. 1997, 2000

Mittilä, 2006 Jyrämä and 
Äyväri, 2007

Kantola et al., 
2010

Relating 
concepts

Boundary 
spanners 
Knowledge 
broker 
Inward and 
outward 
mediating

Initiator 
(Mittilä, 2006) 
Catalyst as 
making 
something 
happen (Ståhle 
et al., 2004)

Catalyst as a 
creator of 
structures 
(Ståhle et al., 
2004)

Main tasks To create 
meaning.
To mediate 
between 
differing fields 
or worlds.
To mediate 
between 
national 
cultures.

To act in the 
area of 
overlapping 
communities 
of practice 
trying to build 
ties between 
the two 
communities.
To introduce 
elements of the 
practices of 
one CoP into 
another CoP.

To frame the 
interests of one 
community in 
terms of 
another 
community’s 
perspective.

To bring 
different 
people and 
groups 
together to 
create 
knowledge.
To create 
spaces and 
occasions for 
joint actions.
To make 
something 
happen.

To create 
structures and 
facilities for 
joint action.
To create 
dynamic 
structures, e.g. 
networks.

To support the
identity 
building 
process (from 
a newcomer or 
novice to a 
professional)

To foster 
learning 
understood as 
becoming 
especially in 
the context 
characterized 
by numerous 
sub-fields or 
“mini-worlds”. 
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Abstract: Globalization, technological revolution and market competition are the base of nowadays knowledge-based 
economy.  In organizational settings, people work in communities of practice in which they interact and share knowledge.  
These interactions are deemed to be fundamental for organizational development, innovation, capacity to change and 
ability to seize market and environmental opportunities.  In order for communities of practice to thrive and knowledge 
management (KM) to be efficient, there is a need for mediating and enabling artefacts identified in the academic literature 
as boundary objects (BO).  BOs help people from different groups to learn from each other and share their knowledge 
between and within groups.  These objects can enhance mutual understanding and communication among individuals and 
groups as well as assist them in accessing knowledge that would otherwise be inaccessible. This study aimed at identifying 
and classifying BOs as socio-technical constructs that relate to practice of KM, rather than their theoretical significance.  
Therefore, researchers used a critical literature review of the KM landscape in the context of BOs’ use. The findings of the 
study present a classification of these socio-technical artefacts, their link with KM practices and rich descriptions on how 
BOs can be leveraged in different contexts of the KM processes. To conduct this study, the authors adopted a systematic 
data extraction strategy to retrieve relevant records published during the last decade from well-established academic 
database. The analysis of the selected empirical studies indicated that the use of BOs highly contributes to the 
development of shared understandings, knowledge creation and innovative thinking among groups of people. The findings 
also show that, while serving similar enabling roles in different contexts, perceptions of importance, impact and use of the 
different types of BOs, i.e., semantic, syntactic, pragmatic and metaphoric, varied significantly in terms of the KM 
processes. Furthermore, the analysis suggested that, in order to get maximum benefit from the power of BOs and 
strengthening their role, it is important for an organization to identify, create and facilitate the use of BOs for KM process. 
 
Keywords: Boundary Object; Knowledge Management; Knowledge Sharing; Critical Review; Knowledge Management 
Practice 

1. Introduction and Background 
Contemporary organisations compete in a globalized world within a global knowledge-based economy 
(Omotayo 2015). Organizations are actively converting challenges into opportunities by mobilizing their 
knowledge-based resources for creating value in organisational functions in sustainable manners. This 
transformation changes the way people connect, collaborate, learn and decide within and among 
organisations (North and Kumta 2018).  So, the value of knowledge has increased significantly since it enables 
gains in efficiency and effectiveness of business functions (King 2009).  Knowledge in organisational settings 
can be defined as: “a fluid mix of framed experience, values, contextual information and expert insights that 
provides a framework for evaluating and incorporating new experiences and information. It originates and is 
applied in the mind of knowers. In organisations, it often becomes embedded not only in documents or 
repositories but also in organisational routines, processes, practices and norms” (Davenport and Prusak 1998 
p. 5). 
 
Knowledge Management (KM) can be defined as “effective learning processes associated with exploration, 
exploitation, and sharing of human knowledge (tacit and explicit) that use appropriate technology, and cultural 
environments to enhance organisation's intellectual capital and performance” (Jashapara 2004 p. 12).  
 
Therefore, it is a process of facilitating knowledge related activities such as creation, capture, transformation, 
share and use of knowledge (Bhatt 2000).  KM remains a well-discussed topic since Nonaka (1994) proposed 
his dynamic theory of organisational knowledge creation. A recent debate in KM proposes that knowledge 
need to be understood by designing complex metaphors which have paradigm of thermodynamics (Bratianu 
2011)  
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In KM practices, individuals are required to use knowledge within communities or organisations for creating 
new knowledge (Fragou and Kameas 2015), sharing knowledge (Daniel, Hartnett and Meadows 2017), 
transferring knowledge (Randhawa et al, 2017), exchanging knowledge (Stange, van Leeuwn and van 
Tatenhove 2016), and integrating knowledge in business functions (Maenpaa, Suominen and Breite 2016).  
 
Individuals or organisations cannot hold every type of knowledge with them, so, they are required to interact, 
communicate and collaborate with actors within and cross organisations to share, exchange, integrate and 
create new knowledge while furnishing their tasks (Chen, Chen and Wang 2014).  Boundary Objects (BO) 
enable these interactions, negotiated learning processes and corresponding knowledge sharing (Hawkins, Pye 
and Correia 2017), between and within different organizational groups (Huvila et al, 2017). 
 
BOs are artefacts, discourses and processes that allow connection among different actors of a community or a 
group of communities to achieve a common goal (Star and Griesemer 1989).  Star and Griesemer (1989), 
pioneers in this area, differentiated four types of BOs, namely, (1) repositories, (2) ideal types, (3) coincident 
boundaries and (4) standardized forms and repositories. Later on, Carlile (2002) categorized these four types 
of objects under three knowledge boundaries, i.e., syntactic, semantic and pragmatic.  According to him, under 
these knowledge boundaries, the objects represent information and particular contexts, which are helpful to 
translate, transfer and transform knowledge in a community of practice (Carlile 2004). Here knowledge 
transfer is simply processing of information, whereas knowledge translation is referred to developing a 
common meaning to overcome interpretive differences between contexts (Tippmann, Scott and Parker, 2017).  
 
Knowledge transformation process refers to conversion of knowledge into action and its application to 
organizational routines (Welo and Ringen, 2018).  
 
In terms of knowledge sharing (KS), BOs can act as connectors between different individuals and groups and 
have the power to enhance mutual understanding and communication within communities (Impedovo and 
Manuti 2016).  BOs allow actors to learn from each other (Hawkins, Pye and Correia 2017) and facilitate KS 
(Huvila et al, 2017) by enabling the access to knowledge that would otherwise be inaccessible (Fong, Valerdi 
and Srinivasan 2007).  Therefore, these objects can be both abstract and/or tangible (Stange, van Leeuwen and 
van Tatenhove 2016). 
 
In the KM domain, several studies report that many objects act as BOs such as computer-assisted tools 
(Forgues, Koskela and Lejeune 2009), drawings, sets of rules, research projects, (Kimble et al, 2010) and 
organisational blogs (Daniel, Hartnett and Meadows 2017).  However, it may possible that a BO works 
effectively in one setting and not serve well in a similar capacity in another context.  In this case, it may even 
act as a hindrance to the sharing or transferring of knowledge (Kirby 2006).  Therefore, Levina and Vaast 
(2005) indicate that there is need to differentiate between ‘designated’ and ‘in use’ BOs for a particular 
context and selecting them because of their usability and flexibility to meet the local needs. 
 
In short, BOs have become an important notion in understanding KS and knowledge transfer between and 
among diverse social groups.  According a study by Huvila et al (2017), the seminal paper by Star and 
Griesemer’s (1989), which reports on the original study on BOs, has been cited over 6300 times reported in 
Google Scholar and 1932 times in Web of Science by April 2016.  At the time of printing of this paper, the 
citation of Star and Griesemer’s (1989) paper in Google Scholar reached to 8834.  This increasing citation trend 
shows that the research on the application of these objects in information and knowledge practices is growing 
across the globe. 
 
Considering the crucial role of BOs objects in KM practices and the growing trend of research on the 
phenomenon under discussion, this paper presents the findings of a critical review that was designed to 
explore the key trends in using BOs as well as classifying their role under different KM processes. 

2. Aim and Research Questions for the Study 
This study is aimed to review critically the application of the emerging concept of BOs in KM research. To 
achieve the study’s aim the following research questions were designed: 
 
RQ1. What types of BOs are in use for KM in organisations? 
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RQ2. What methods are employed in exploring the role of BOs in KM practices? 
RQ3. What are the key findings of the studies focusing on the role and impact of BOs in KM practices? 

3. Research Methodology and Design 
The research design developed to respond to the above research questions includes a two-step strategy, that 
is a systematic extraction of literature followed by a critical analysis of the papers identified and selected for 
the study.  The systematic strategy comprised a three-step strategy as suggested by Nunes et al (2009): (1) 
selection of sources, keywords and search queries; (2) study inclusion and exclusion criteria; and (3) selection 
of relevant documents and data extraction.  This strategy provided a systematic and transparent means for 
gathering, synthesizing and assessing the findings of studies on this particular topic. Previous studies (Nunes, 
Kanwal and Arif 2017; Sarka and Ipsen 2017) also used similar strategies to investigate phenomena in KM 
domain. 

3.1 Search Strategy - selection of sources, keywords and search queries 
This study considers all research papers published in different journals indexed in Web of Science, a well-
renowned scholarly database.  According to Jesson, Matheson and Lacey (2011), when undertaking a critical 
literature review we should be accessing all knowledge in all journals, regardless of impact status because our 
search is about knowledge.  There might be an equally good paper in a lower ranked journal, which would not 
pass a strict publication exclusion criterion.  Having this justification, we decided to consider all journals 
indexed in Web of Science irrespective of impact factor.  Moreover, this study only used one database in order 
to avoid duplication issues as proposed by Dwivedi et al (2011).  The first step in the extraction process was to 
produce the base research string: “knowledge management” AND (“Boundary Object” OR “Boundary 
objects”).  441 relevant documents were retrieved using this string on the Web of Science. 

3.2 Inclusion and exclusion criteria and selection of relevant studies 
The purpose of inclusion and exclusion criteria was to ensure that all the selected studies were related to and 
addressed specifically the study’s research questions.  The process of selecting and retrieving relevant records 
commenced by conducting systematic online searches in the Web of Science and covered the period of the 
past one decade, i.e., 2008-2017. Initially, the empirical studies published in journals and conference papers 
written in English were included, whereas review papers, editorial/guest reviews, book chapters, and 
irrelevant articles were excluded. Finally, only those empirical studies were selected which addressed the 
application and/or usage of BOs in KM.   The systematic search produced 441 studies.  After scrutinizing titles 
and abstracts as well as performing duplication, redundancy and unavailability checks (13 full-text papers were 
not available) only 29 full-text studies were selected for this research.  The full process for this systematic 
extraction is presented in Figure 1. 

 
Figure 1: Flowchart of study selection procedure 
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4. Research Findings  
To answer RQ1, the selected studies were analysed to identify the types of BOs used in KM practices, the roles 
played (e.g. mediator, facilitator, enabler or as platform) and to investigate knowledge processes involved 
within and across organisational settings.  The findings of these studies also shown that BOs play a key role in 
knowledge processes during cooperation, coordination and collaboration organisational processes. However, 
the role of BOs as facilitators are more visible in KS research as compared to other KM processes (Table 1). 

Table 1: BOs application in KM processes 
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To answer RQ2 and an identification of the methods employed in exploring the role of BOs in KM practices was 
performed.  Figure 2 shows that more than half (16; 55%) of the studies applied case study method using 
various data collection tools such as semi-structured interview, observation, document analysis and so on. In 
contrast, less than half of the studies (12; 35%) applied different research strategies such as survey, grounded 
theory, experiment and action research, and participatory design research.  Furthermore, three studies (10%) 
collected data by applying qualitative techniques but did not mention any particular research strategy.  
Overall, the researchers preferred case study method compared to other research strategies, which needs 
further investigation. 

 

 
Figure 2: Research methods adopted by the selected studies 

RQ3 asks the role and impact of BOs on KM practices. A discussion of the analytical findings is presented in 
three sub-sections bellow: (1) impact of BOs on KM practices, (2) characteristics and classification of BOs, and 
(3) factors affecting BOs. 

4.1 Role and impact of BOs on KM practices 

4.1.1 Impact of BOs on KM practices  
In today’s globalized world, it becomes difficult for an organisation to attain competitive advantage without 
seeking support from various stakeholders. For this, organisations develop cooperative relationships with their 
concerned stakeholders and collaborate with them through interacting and sharing of knowledge. This process 
enables them to integrate diverse types of professional knowledge and skills into their business functions 
(Chen et al, 2014). Collaboration takes place both inside, among members of organisation, and with outside 
partners, customers and suppliers. These actors are required to communicate and exchange their ideas (Huang 
and Huang 2013). During this process, the actors develop and use some objects or metaphors to facilitate KS 
process (Forgues et al, 2009), which are crucial in attaining successful KS not only functional but also across 
geographical boundaries (Peng and Sutanto 2012). Therefore, BOs play an important role as mediator and 
facilitator in transferring knowledge among boundaries (Maaninen-Olsson et al, 2008). And above of all, these 
objects also help organisations in bringing innovation into their work process (Bertoni, Panarotto and Larsson 
2016). 
 
Standardized forms and procedures successfully act as a platform for effective KS among the stakeholders of 
an organisation (Chen et al, 2014).  However, an important consideration while using these standardized 
procedures is to create an appropriate link between organisational activities and KM processes.  Otherwise, 
KM effort will result in waste of time and resources (Peng and Sutanto 2012).  So, the representational 
capacity of BOs is essential in enabling them to perform their functions. BOs need to have enough common 
structure to ensure consistency, but cannot be too much structured as they need to adapt to local needs 
(Cacciatori 2008).  Same BOs can be used to support as well to limit KS overtime depending on levels of the 
work or levels of organisation. For example, in software development, the requirements specification and 
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flexible use of timelines facilitate tacit KS in a collaborative manner across team during the early phases of 
development.  However, in subsequent phases, the focus of KS shifts to more explicit level which necessitates 
using the different types of BOs (Barrett and Oborn 2010). Therefore, it is important to identify, create and 
facilitate the use of BOs specifically in relation to their environment, people and type of knowledge (Huang and 
Huang 2009). 
 
The success of BOs lies in how actors adopt these tools depending upon their specific needs in cooperation 
with local stakeholders (Senyoni and Jorn 2017).  However, these objects cannot be used in isolation.  Many 
artefacts are interlinked with each other in order to mediate knowledge exchange or transfer. For example, 
team members in an organisation routinely exchange knowledge about relevant and interesting aspects of 
their work.  This exchange may involve information generated from multiple processes that require formal or 
informal interactions with other units of the organisation.  BOs may also be helpful in coordinating interaction 
in the absence of intended coordination by the actors (Rehm and Goel 2015). 
 
Very often, various types of BOs come together to enable interactions, KS, knowledge exchange, transfer and 
integration among actors.  In case of building development, the abstract representation of an idea in the form 
of drawing, spreadsheets, and economic calculators enable client and construction company to share their 
ideas to come up with better decisions (Koch and Thuesen 2013).  Another good example is the case of 
farming, agriculturalist’s tacit-based operational knowledge is converted into decision support systems in 
explicit forms that is incorporated into management practices to facilitate dairy network and practice 
(Eastwood et al, 2012).  Moreover, motivation models can act as useful objects, which allow knowledge to be 
shared across and between stakeholder communities including end users, software engineers, and field 
researchers (Miller et al, 2012).  BOs can also play the role of translation devices such as digital diagrams or 
concept maps (Fragou and Kameas 2015) and can act more than just a visualization (Eppler and Pfister 2014).   
 
Objects such as value models have an ability to facilitate cross-boundary discussion and perform as BOs that 
provide a common platform for KS in a cross-functional team (Bertoni et al, 2016).  In particular, objects 
holding the memory of a product that also acts as BOs across occupational or organisational groups, as they 
help firms carrying out both product and behaviour across projects (Cacciatori 2008). 

4.1.2 Categorization and Classification of BOs 
Randhawa et al (2017) mentioned that in collaborative activities, among actors from the different social 
worlds, simply the transfer of knowledge is not enough in achieving the goals of collaboration between 
organisations and external communities.  There is a need to recognize the difference in the agent’s 
understanding and worldviews, in order to identify and select the nature of BOs to be employed, e.g. semantic 
BOs are required to translate information between members of diverse groups (Eppler and Pfister 2014). 
 
Organisations manage knowledge that is exchanged by actors of a community for further use or share their 
experiences with the rest of members for their utilization in their own work.  This process is referred to as the 
syntactic level of BOs in which members translate knowledge for creating meaning from them (Rehm and Goel 
2015).  At this level, they create shared understandings (Abraham, Aier and Winter 2015).  Syntactic boundary 
mechanisms support simplistic information or knowledge transfer by providing clients with a sophisticated 
platform and engagement tools that establish a common way to share information (Randhawa et al, 2017).   
 
According to Chen et al (2014), BOs play three types of role in an organisation such as translation, 
transformation, and transcendence in the use and production of innovative knowledge during the course of 
cooperation.   
 
 Transcending is the process of the symbolic meaning of artefacts to attain cultural meaning.  BOs used for that 
purpose included animation technology, laws and regulations, and conference records. Transcendence 
involves the use of BOs to establish trust, tolerate conflict, and achieve a creative state.  They included that 
knowledge is the basis of innovation, and cross-boundary knowledge is a source of bringing innovation in 
organisations.  Huang and Huang (2009; 2011; 2013) emphasized that there is need to understand the role 
played by each type of BOs and to seek support from the objects while considering on how to better maintain 
them.  The objects in knowledge boundaries of syntactic, semantic, and pragmatic are explicit in nature.   
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However, particularly pragmatic and metaphoric BOs play a better role when compared to semantic and 
syntactic ones during knowledge interaction in cross-organisation environments.  Additionally, each boundary 
is underpinned by a specific set of practices enacted by intermediary to facilitate knowledge transfer 
(Randhawa et al, 2017).  
 
BOs under a pragmatic category such as blogs are evolving in nature, which enhance their use with the passage 
of time (Daniel et al, 2017).  In practice, pragmatic boundaries lead knowledge integration (Maaninen-Olsson 
et al, 2008), and reinforce both semantic and syntactic mechanisms and are thus the most critical factors in 
achieving knowledge collaboration.  These boundaries are rooted in oganisations’ cultural contexts objects 
(Randhawa et al, 2017), and usually exist when communities of practice have different interests, which affect 
their ability and willingness to share knowledge.  To create shared understanding at a pragmatic knowledge 
boundary, common interests among the communities of practice are developed via negotiation processes. 
Moreover, pragmatic capacity depends strongly on the prior establishment of a semantic capacity (Abraham et 
al, 2015). 

4.1.3 Factors affecting the role of BOs  
Many factors affect the role of BOs in KM practices such as support of leadership, motivation for 
transformation in objects (Randhawa et al, 2017).  Cross-culture differences, negative image, lack of 
professional relationship among employees have a strong impact on KS and the role of BOs (Barrett and Oborn 
2010). Besides these, atmosphere of organisation positively influences the frequency of occurrence of BOs 
(Huang and Huang 2011). 
 
The interplay between activities and BOs create boundary spaces within which actors share, transfer and 
translate their knowledge.  In boundary spaces, tacit knowledge becomes explicit, and actors use that 
knowledge to learn from each other’s interests and perspectives (Stange, van Leeuwen and van Tatenhove 
2016).  Human brokers play an important part in using BOs as a mediating role for knowledge transfer 
(Maaninen-Olsson et al, 2008).  The role of brokers is also important in relation to the impact of BOs in 
knowledge sharing process.  They have power to make information available among the members of a 
particular community and can influence the direction of community by controlling the flow of information 
(Kimble et al, 2010). 

5. Conclusion, implications and future directions 
This study was conducted to critically review the application of the emerging concepts of BOs in KM.  The 
research findings confirmed that BOs enable different actors within and across different organisational levels 
to share, transfer, exchange, and integrate their knowledge into their work practices.  BOs maximize both the 
autonomy of these social worlds and communication among them.  Multiple types of BOs work under different 
knowledge contexts and boundaries. Each BO possesses unique characteristics and is suitable for particular 
contexts and knowledge processes.  The role of BOs can be extended with the support of organisational 
leadership, initiating boundaries activities, and enhancing the role of the broker in knowledge process.  The 
findings identified four types of BO roles in an organisation: transfer, translation, transformation, and 
transcendence.  Boundary activities, boundary spaces, and brokers support the objects in performing better 
role.  
 
This paper translates the highly theoretical concept of BOs into their actual use in practice.  As such, this paper 
is of interest to both theoreticians, applied researchers and practitioners.  The classification of BOs proposed 
allows applied researchers and practitioners to make more informed decisions in their selection of adequate 
socio-technical solutions for KM. 
 
Future empirical research should be conducted to explicate how and why BOs operate and what factors enable 
or constrain the capacity of an object in performing its intended role.  Research should also be conducted to 
identify the impact of different types of objects in facilitating KS.  Moreover, it is suggested that in-depth 
analyses of KS processes in an organisation could helpful comprehend the role and characteristics of BOs in a 
context. 
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Abstract: In today’s dynamic and competitive business environment, one way organisations can achieve and sustain 
competitive advantages is through the leveraging of valuable, inimitable, rare intangible assets. These intangible assets 
make up the organisation’s intellectual capital which consists of human capital, structural capital and relational capital. 
Each organisation has its intangible assets or intellectual capital which must be leveraged well in order to succeed. That 
efficient use of company resources can impact on profitability and competitiveness. This research sought to explore the 
extent to which the management of intellectual capital was being pursued within a participant institution in the banking 
and financial services sector to gain competitive advantage. With the world moving towards a knowledge-based economy, 
knowledge circulates at every level of business; as such it is of growing importance for knowledge intensive firms to reflect  
on their intellectual capital as a source of sustained competitive advantage. The case study research method was used to 
help with the understanding of the complex issues within the organisation’s real life setting. A mixed-methods research 
approach was used which in essence entailed the use of both qualitative and quantitative data collection tools. Data 
collection was to proceed by documents review, questionnaire based surveys and semi structured in-depth interviews. The 
findings revealed that the participant institution was leveraging its intellectual capital through good staff hires, enhancing 
of employee skills, adequately investing in information systems and being mindful of its customer and stakeholder 
relations. The findings have implications for strategic management in that it allows managers to identify the activities and 
factors of value which companies can devote resources to in order to augment their competitive position. 
 
Keywords: Knowledge economy, intellectual capital, competitive advantage 

1. Introduction 
The modern dynamics of the business environment are seemingly changing the traditional bases of 
organisational competitive advantage. For management, this paradigmatic shift has warranted obsolete the 
traditional notion of ‘business as usual’ style of management and as such the changeover has consequentially 
precipitated in business organisations becoming more reflective of their intangible assets and adopting more 
belligerent and subtle aggressive strategies in their quest for profitability and economic success. The challenge 
of attaining competitive advantage for the modern firm has been affected by such factors as the liberalisation 
of product and labour markets, reduced market barriers and the global deregulation of capital flows and this 
has gradually led to the erosion of the traditional sources of competitive advantage but has nonetheless 
exposed newer means for wealth creation (Teece, 2014). The notion of intangible assets as sources of 
competitive advantage is now emergent and can no longer be ignored (Chiucchi and Dumay, 2015: 306). 
 
Empirical research shows an expedient shift towards the valuing and use of knowledge and intellectual capital 
as key strategic tools in the rigorous advancement towards the furtherance of organisational competitiveness 
and cultivation of forceful sustainable competitive advantages  

2. Research problem 

Since the revolution towards the ‘new economy’ or the ‘knowledge economy’ as reported by Amison et al. 
(2005:83), the world is moving away from traditional tangible drivers of value such as plants and machinery 
towards an economic order driven by intangible drivers such as knowledge, (Henry, 2013:84). Knowledge 
assets have developed into being the crux of sustained competitiveness, it has become important for 
organisations to be introspective of their intellectual capital. Cronje and Moolman, (2013) note that business 
entities are fast coming to the realisation that there is importance in such intangible factors as knowledge, 
brands, patents, trademarks, customer relationships, research and development and human capital and that 
their good management crucial. Intellectual capital has started to gain recognition as an integral ingredient in 
the workings of the modern organisation and as a major driver of productivity. It is therefore critical that a 
clear understanding of the concept subsists within the managerial strata of any modern organisation, with a 
clear understanding of the elements of intellectual capital and how these can be controlled and maneuvered in 
the perusal of organisational goals (Henry, 2013:84). 
 
This paper is devoted to the analysis of the strategic management of intellectual capital as a source of 
sustained competitive advantage within a selected participant financial institution. The paper fundamentally 
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seeks to determine the extent to which the management of intellectual capital is being pursued within the 
participant organisation in the banking and financial services sector. 
 
Research of this nature would have implications for strategic management in that it allows managers to 
identify the activities and intangible factors of value which companies can devote resources to in order to 
augment their competitive position. 

3. Intellectual capital 
To grasp the theoretical foundations of the subject under study, it is of paramount importance to start by 
highlighting the theoretical origins and conceptual development of the term ‘intellectual capital’. Edvinsson 
(2013), Johanssen (1999) and Sveiby (1997), agree that the aspirations by individuals within the realms of 
business to have an enhanced understanding of the factors of value within their organisations and how to 
better manage these factors is what propelled the intellectual capital movement. The origin of the term itself 
does not find definitive acknowledgement and still has scholars seeking concessions on the authority but 
according to Kasiewicz et al. (2006:65, as cited in Pazdzior, 2012: 846) the elements of intellectual capital can 
be traced back to a J. Rea 1834 publication titled “The Sociological Theory of Capital”. 

Table 1: 

Year Authority Progress and Research Milestones in Contribution to IC 
development 

1980 Hiroyuki Itami The ground-breaking investigations by Itami focused on the ascendance of the invisible 
assets on Japanese corporations. Itami was of the suggestion that “successful corporate 
strategies depend on the marshalling of a firms invisible assets – resources such as 
knowhow, the visibility of a brand name, or knowledge of customer base.” 
The original publications were published in Japanese in 1980 and later translated into 
other languages. The contribution was key in that it succeeded introducing a new 
strategic logic: the logic of invisible asset accumulation and utilisation. 

1981 Brian Hall In research collaborations with Benjamin Tonna, a hierarchy of human values and 
measuring instruments for describing and gauging value sets of individuals and 
corporations was developed. Hall went on to establish Omega Associates which 
transitioned into an intellectual capital consultancy firm which identified firm values, 
analysed them and point out how these values would assist or impede the firms 
achievement of its business objectives. 

1986 Karl-Erikson Sveiby Sveiby is acknowledged as one of the pioneering fathers of modern “Knowledge 
Management” for his instrumental contributions and fundamental concepts still in 
mainstream use today. His 1986 book explored how to manage knowledge and creativity 
in organisations that had no production but only the knowledge and creativity of the 
organisations’ personnel. Global group consultants are still making use of 
Sveiby’s tools and processes to date. 

1986 David Teece Teece, an organisational theorist and author of “Profiting from Technological 
Innovation” which remains the most cited paper ever published in journal Research 
Policy. In the paper Teece was explaining why innovative firms may sometimes fail to 
reap the economic benefits of these innovations. The paper is coagulated with ideas on 
taping intangible sources of value and the mechanisms that can convert innovations and 
intellectual capital into capabilities for economic beneficiation. 

1989 Patrick Sullivan Karl-
Erikson Sveiby 

Sullivan pioneered research works into commercialising innovation. The theme of the 
work centred on the extraction of value from intellectual capital. Sveiby makes the early 
attempts at integrating consultants and practitioners for the construction of statements 
or accounts that attempt to quantify IC. 

4. Intellectual capital in strategy and management 
The strategic management aspect of this intellectual capital arises out of the importance and the 
understanding of the strategic concepts within which the intangible intellectual assets are to be analysed, 
leveraged and acted upon (Johnson et al., 2008:96). In corporations, when prescribing the strategies for their 
constituent companies, managers and owners most often are faced with the limpid shortage of information 
about the abeyant effectiveness of their different investment decisions (Molochik et al., 2012), and this 
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problem is compounded when consideration is given to the acute aspect of the lacking knowledgability of 
intangibles and intellectual assets of value. This is seemingly of great importance due to the heterogeneity of 
these intangible intellectual assets, also due to their non-financial and non-physical nature (Cronje and 
Moolman, 2013). It is for this reasoning that intellectual capital research in corporate strategy has been on the 
rise in recent years (Bounfour and Miyagawa, 2015; William, 2011; Sveiby, 2007). 

Table 2: 

Author(s) Concepts Introduced Brief description 

Yang et al. 2009 Holistic view of 
Kno wledge Manage ment Models 

This publication holistically views the scopes of Knowledge 
Management from a 
multidimensional view as opposed to the 
narrow and linear/cyclic dimension that fails to recognise 
Intellectual Capital (IC) perspectives as important values and visions 
in Knowledge Management that could be imperial in fostering 
competitive advantages. 

Cuganesan and 
Petty, 2005 

Intellectual capital in relation to 
practical Human Capital 
Reporting 

Acknowledges intellectual capital management (ICM) as a 
concept based on the premise of organisations trying to 
foster competitive advantage. Looks at the interlock between 
human capital and intellectual capital. 

Edvinsson, and 
M alone, 1997 

Kno wledge Manage ment Process I 
mplementation 

The Paper is based on the requisite advancements that are essential 
in forging organisational readiness to Knowledge Management 
process implementations. 

Probst, 1998 Practical Kno wledge 
Management: A model that 
works. 

A conceptual look and acknowledgement that KM is a practical 
tool aimed at improving the organisational capabilities through 
better use of the organisation’s individual and collective 
knowledge resources. 

Luecke and Katz, 2003 Innovation: the Ne w look A concise look at Innovation as different from its generic 
understanding as the introduction of a new thing or 
method but rather Innovation is the embodiment, 
combination or synthesis of knowledge in original, 
relevant, valued new products, processes or services.’ 

Al Ali, 2003 Comprehensive Intellectual 

Management: the step by 
step process 

The article inherently brings to the foe the intellectual capital 
aspects of knowledge and how they can be practically used in 
organisations. 

5. Methodology 
In order to obtain insights from all the facets of the financial institution under study, a mixed- method research 
approach was acceded to. In essence, this entailed the use of both qualitative and quantitative data collection 
tools. It is important to mention that the research to a greater extent was rooted on the epistemological 
position that acquaints the recognition of the context in which the research was being conducted and the 
standing of the participants within the social setup of the institution under study.  
 
The target population for this study was the population of one selected institution in the banking and financial 
services sector in. Secondary data was captured from documents in the public domain and the document 
reviews were integrated into the capturing of research findings. In selecting a workable sample, there was use 
of the stratified sampling technique. The stratified sampling technique was pursued for the convenience of 
ensuring that managerial participants and non- managerial participants could be separated and selected 
independently in applying the relevant measuring instruments within each stratum.  
 
Primary data was collected through the use of questionnaire based surveys and semi-structured in-depth 
interviews. The questionnaire based surveys were used to collect data from the non-managerial members of 
staff from within the participant institution; the in-depth interviews were used to capture data from the 
managerial members of staff within the institution.  
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6. Findings 
Table 3: Distribution Results on Human Capital 

 % Distribution 
  

Statements on Human Capital 

Strongly disagree 

Disagree 

Som
ew

hat disagree 

U
ndecided 

Som
ew

hat agree 

Agree 

Strongly agree 

2. The competence levels of our employees as a  whole 
are at the most ideal levels we could hope to achieve. 

1.4 10.4 4.9 10.4 10.4 46.5 16.0 

3. When an employee leaves the firm, we have a 
succession training program for his/her replacement. 

1.4 4.9 7.6 11.1 19.4 41.0 14.6 

7. The firm gets the most out of its employees when 
they co-operate with each other in team tasks. 

0.7 1.4 0 5.6 10.4 47.9 32.6 

17. The firm supports our employees by constantly upgrading 
their skills and education whenever each 
of them feels it is necessary 

1.4 2.8 2.1 20.8 4.2 38.9 29.2 

19. Our company motivates its employees to perform at 
their best. 

0 4.9 0 18.1 18.8 39.6 18.1 

20. The employees of our firm are considered creative 
and bright. 

0.7 0.7 2.1 18.1 18.8 38.9 20.8 

27. Our employees are satisfied with our organisation. 0.7 4.2 0.7 22.2 21.5 37.5 13.2 

28. Our employees consistently perform at their best. 0.7 0.7 0.7 10.4 13.2 43.1 31.3 

30. The organisation has a very fair remuneration system 3.5 8.4 3.5 25.0 16.7 30.6 11.8 

36. The organisation has an accommodative culture? 0 2.8 2.8 8.3 9.7 57.6 18.1 

37. Employees are excited to voice their opinions in 
group discussions. 

0 7.6 3.5 11.8 15.3 43.8 18.1 

38. The organisation’s culture and atmosphere is 
supportive and comfortable. 

0 0.7 2.1 16.7 11.1 82.1 17.4 

40. Our employees generally give it their all which 
makes this firm different from the others in the industry. 

0 0.7 0.7 4.2 5.6 38.9 50.0 

Table 4: Structural Capital 

 % Distribution 
  

Statements on Structural Capital 

Strongly disagree 

Disagree 

Som
ew

hat disagree 

U
ndecided 

Som
ew

hat agree 

Agree 

Strongly Agree 

4. We have greatly reduced the time it takes 
to resolve a customer’s problem. 

0 4.9 2.1 8.3 9.7 50.7 24.3 

5. Our business planners are continually on schedule 
with new business development 
ideas. (i.e. we generally meet target dates) 

0.7 4.2 0.7 16.7 17.4 45.8 14.6 

6. The ratio of the revenue earned per 
employee in the firm has been increasing over the 
past few years. 

1.4 8.3 2.8 22.2 11.8 36.1 16.7 
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 % Distribution 
  

Statements on Structural Capital 

Strongly disagree 

Disagree 

Som
ew

hat disagree 

U
ndecided 

Som
ew

hat agree 

Agree 

Strongly Agree 

11. The time it takes to complete one whole transaction 
has been decreasing over the 
past few years. 

1.4 5.6 4.2 15.3 10.4 28.5 34.7 

12. The time it takes to complete one whole 
transaction is the best in the industry. 

3.5 9.5 8.3 22.9 13.9 18.1 23.6 

13. Our organisation consistently comes up 
with great new ideas. 

4.9 5.6 2.1 16.0 18.1 39.6 13.9 

14. We implement a large portion of our great 
new ideas. 

1.4 9.0 4.9 23.6 19.4 31.9 9.0 

18. Our company supports the development of 
new ideas and products. 

0 0 5.6 12.5 6.9 58.3 16.7 

22. Our organisational structure keeps 
employees from being too far removed 
from each other. 

0.7 4.2 4.2 18.8 13.9 45.8 12.5 

29. The organisation 
information systems. 

has very strong 2.1 3.5 2.8 13.9 18.1 42.4 16.7 

31. The organisation has got
 sufficient 
numbers of personnel and technical 
infrastructure to achieve financial targets. 

5.6 12.5 2.1 13.9 17.4 38.9 9.4 

32. The organisation invests sufficiently on the 
information systems. 

0 4.2 4.9 11.1 17.4 54.2 13.9 

35 The name and the image of our institution are very 
important for the success in the sector and our 
personnel aware of this and 
treat in accordance with it. 

3.5 1.4 11.1 11.1 11.1 35.4 37.5 

Table 5: Relational Capital 

 % Distribution 

  
Statements on Relational Capital 

Strongly disagree 

Disagree 

Som
ew

hat disagree 

U
ndecided 

Som
ew

hat agree 

Agree 

Strongly Agree 

1. A poll of our customers would indicate that they 
are generally satisfied with our organisation. 

0 2.8 0 6.9 4.2 47.2 38.9 

8. Our market share has been
 continually 
improving over the past few years. 

0 5.6 2.1 9.7 8.3 54.2 19.4 

9. Our market share is the highest in the industry. 6.3 16.0 9.0 25.0 10.4 18.1 15.3 

10. Our organisation  does not
 foster the development and
 maintenance of internal 
relationships among various groups. 

27.8 33.3 14.6 14.6 0.7 8.3 0.7 

15. The longevity of the relationships we have with our 
customers is admired by others in the 
industry. 

0 0.7 1.4 14.6 9.0 38.2 36.1 
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 % Distribution 

  
Statements on Relational Capital 

Strongly disagree 

Disagree 

Som
ew

hat disagree 

U
ndecided 

Som
ew

hat agree 

Agree 

Strongly Agree 

16. Our organisation thrives on maintaining the most positive 
value-added service of any firm in the 
industry. 

0 2.1 0.7 13.2 6.9 50.7 26.4 

21. Our customers are loyal to our company. 0 2.1 0.7 4.9 9.7 43.8 38.2 

25. We continually meet with customers to find out 
what they want from us. 

0.7 3.5 2.1 16.0 17.4 49.3 11.1 

23. Our organisation prides itself on being market- 
oriented. 

0 4.2 2.1 16.7 17.4 46.5 13.2 

24. Our organisation prides itself on being efficient. 0 2.8 1.4 15.3 20.1 41.7 18.8 

26. Data on customer feedback is disseminated 
throughout the organisation. 

0.7 5.6 0.7 20.1 15.3 43.1 14.6 

         

33. The feedbacks of the customers are absolutely 
evaluated. 

1.4 3.5 3.5 22.2 20.8 33.3 15.3 

34. We have very close relationships with branches 
of the other banks and the governmental institutions. 

0.7 2.8 0 11.1 16.7 40.3 27.8 

39. We feel confident that our customers will 
continue to do business with us. 

0 0 0.7 11.1 14.6 34.0 39.6 

 
The reliability and internal consistency of the research instrument was tested and the Cronbach’s alpha 
coefficient for the questionnaire was 0.911 as shown in Table 4.5 that follows. 

Table 6: Cronbach’s Reliability Statistics for Questionnaire 

Reliability Statistics 

Cronbach's Alpha N of Items 

.911 40 

The Cronbach’s Alpha reliability test was also performed to test the following factors: Human capital, 
Structural capital and Relational capital. The tables that follow show the correlation of all the statements 
pertaining to the variables, showing the reliability if the questionnaire items were testing only those variables 
or when all other items were deleted. 

Table 7: Reliability Statistics for IC variables 
Reliability Statistics for 
Human Capital items 

Reliability Statistics for 
Structural Capital items 

Reliability Statistics for 
Relational Capital items 

Cronbach’s 
alpha 

Number of items Cronbach’s 
Alpha 

Number of 
items 

Cronbach’s 
Alpha 

Number of 
items 

0.802 13 0.826 13 0.918 14 

7. In-depth interviews findings 
 The interview respondents defined intellectual capital in a manner in which themes such as “valuing of 
customers”, “training sessions”, “wide branch network”, “adapting technology” and “remuneration” were 

ϭϮϴ



Kudzai Kehle, Nigel Chiweshe and Evelyn Derera 

recurrent. The table below presents the themes derived in trying to establish how the institution defines and 
perceives intellectual capital as a competitive strategy tool. 
 
These themes were derived from statements such as:  
 
Respondent 3:“Our human capital would be all our human resources, all the way from the CEO, the executive, 
management all through all the staff complement in all our branches. Our structural capital would include our 
entire machinery infrastructure such as ATMs, servers and Client databases. Our relational capital would 
include all our relationships with our different stakeholders. Our relationships with partners such as the 
government, the Reserve Bank, the Post Office, our relationships with the different players in the industry and 
most importantly our relationships with our customers.” 
 
Respondent 5:“Training sessions are frequently organised for different sections and staff levels.” 
 
Respondent 6:“Our human capital I would say is obviously our human resources, our executive management all 
the way to our staff compliment in the different branches. Our structural capital lies in, as you probably would 
know, we have the widest ATM network of any bank in the country and we have agents working across the 
country even in remote areas where regular banks don’t reach. We have robust state of the art information 
systems in place. Our relational capital I would say falls under our Marketing department and our Public 
Relations department. They are the ones tasked with the responsibility of engaging in stakeholder meetings 
and represent the bank in such engagements.” 
 
Respondent 7: “Our Human Capital is everyone on the organisational structure, from top management down. 
Everyone who is on the bank’s payroll responsible for banking activities, administrative activities and all 
operational activities. Everyone. Our Structural Capital includes are computers, printers, servers, ATMs and all 
the hardware that we use to work. Our Relational Capital includes all our relations with customers, other 
institutions in the sector, the government and various other stakeholders.” 
 
Respondent 7: “Human activities are integrated into the organisation’s business strategy through facilitated 
training sessions, workshops and internal communications.” 
 
Respondent 8:“We are always trying to improve our products and services, our customer service, our 
reputation and we do appreciate intellectual capital as a competitive strategy tool” 
 
Respondent: We believe in and value all our employees across the branches. We believe we have the right 
talent to move the bank forward 
 
Respondent 3:“The non-managerial members of staff are the ones who directly interface information systems 
with customers. As such they are the ones who would be helpful when there is need for improvements in which 
some processes are conducted and to detect any bugs that might have been overseen in the systems. This is 
done in liaison with the OM manager and these innovations and ideas can be shared during training sessions, 
feedback sessions and routine branch meetings.” 
Respondent 5:“We are very receptive to new ideas, which we always escalate for consideration.” 
 
Respondent 7:“Indeed we do take in innovations and ideas from non-managerial staff. We have various 
platforms in which members of staff can share ideas or suggestions. There are routine meetings in branches 
and there special meetings with the executive every now and then and employees are free to use such 
platforms to forward their ideas or suggestions.” 
 
Respondent 7: “We do have training sessions conducted in-house and these mostly are to improve our 
customer service and improve our processes and procedures.” 
 
Respondent 8:“Yes, we have training workshops conducted regularly when necessary.” 
 
CEO Response: “Monthly awards such as ‘Teller of the Month’ award and Performance Bonus, employees and 
the organisation are rated every quarter. If performance is above target there is a performance bonus at the 
end of the year.” 
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Respondent 4: “We have incentives and bonuses.” 
 
Respondent 5: We have bonuses based on performance. There is Time off and Appraisals are also done which 
are used in considering such staff members for promotions. 

Table 8: Themes  
Theme Number of times cited in interview 

responses 

Valuing of Customers 6 

  

Training Sessions for Staff 8 

Expertise and Knowledge of employees 6 

Wide Branch network 5 

Adapting technology 6 

Remuneration 4 

8. Discussion and conclusion  
From the findings agglomerated in this research undertaking, it is a plausible conjecture to infer that 
intellectual capital may be appropriated by knowledge intensive institutions in fostering retained competitive 
advantages and that intellectual capital management is of paramount importance as a success strategy into 
the future. Managers will however need to be ready and willing to equip themselves with the understanding of 
the peripheral components of the intellectual capital within their organisations, and advance management 
practices that advocate for the “harvesting of knowledge”. Firer (2003:166) states that to begin the effective 
management of intellectual capital it is imperative for management to start by recognising that intangible 
assets are no less valuable than the tangible assets. The bottom line is that to a greater extent, intellectual 
capital management is an operable and plausible strategic management tool towards business excellence. The 
main challenge within the institution under study, as would be with most institutions would be the lacking 
knowledgeability of “intellectual capital” as a singular business concept of importance evidenced by the 
varying and somewhat inconsistent definitions presented by the respondents in the in-depth interviews. 

8.1 Limitation  
This study, like any other, had inherent limitations. Study limitations according to Simon and Goes (2013:67) 
are such factors falling outside the researchers’ scope of control that may consequentially influence the results 
of the study and the interpretation of the findings. Whilst much of these limitations may not have been readily 
clear and noticeable until the progression of the research activity (Wiersma, 2000:199), certain plausible 
limitations had been forecast from secondary literature that could reasonably affect the study. The results may 
not be considered universal or generalisable beyond the particular population from which the specific sample 
was drawn. 

8.2 Managerial implications 
A research of this nature would have implications for strategic management in that it allows managers to 
identify the activities and intangible factors of value which companies can devote resources to in order to 
augment their competitive position. Kianto, Andreeva and Pavlov (2013:113) note that intellectual capital 
management is about balancing and aligning the intellectual capital of a company with its vision and this 
involves the “establishment of monitoring, measurement and management processes that secure intellectual 
assets”. 
 
One prevalent challenge faced by the financial institution with regards to the measurement components of 
intellectual capital is the lack of a standard unit of measurement for such. The other key challenge lies around 
the conceptual confusion over terms like ‘intellectual capital’, ‘knowledge management’ and these may tend 
to threaten many strategic initiatives around such. It would be commendable for the organisation to design its 
own intellectual capital metrics and knowledge management systems and allow the organisation to create its 
own distinct metrics for measurement of their intangible assets based on their perceived importance. That 
way since the organisation would have facilitated the measurement of its intangible assets, it would be better 
positioned to utilise these and further retain competitive advantages. 

ϭϯϬ



Kudzai Kehle, Nigel Chiweshe and Evelyn Derera 

 
This study sought to undertake a practicable research endeavour exploring a relatively under- researched 
subject on intellectual capital with the goal of helping improve knowledge on the management of intellectual 
in retaining organisational competitive advantages. The study yielded findings with managerial insights on 
matters surrounding intellectual assets and may subsequently affect how managers view and organise they 
intangible assets of value. 
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Abstract: Given the state of inter-connectedness of the world today, and the associated pervasiveness of the internet, 
there are a growing number of ICT applications becoming available to end-users across all walks of life which are being 
used on a multitude of devices. However during this boom of application development, too few designers incorporate the 
user in the design process.  Given the foregoing, this paper reports on an aspect of participatory empathetic user design.   
We argue that from a participatory design point of view, users who possess tacit knowledge and who may possess explicit 
knowledge as well, may be brought into the design space to work with the designer who already has a wealth of both 
knowledge types.   Both tacit and explicit knowledge types have been debated in the extant literature. Fundamentally, 
Cook and Brown (1999: 385) believe that “tacit knowledge cannot be turned into explicit knowledge, nor can explicit 
knowledge be turned into tacit”. We argue that the two forms of knowledge may be reciprocal during the process of 
participatory design. The paper thus lends support to Wynn and Williams (2012) who argue that the generation of new 
knowledge is the result of “... our interaction with the world,” because the world and entities that constitute reality exist 
‘out there’ independent of our human knowledge.   We argue that knowledge is not only a belief of knowing and thinking 
but rather an ability to transform it into real action. The paper posits that tacit and explicit forms of knowledge are 
inextricably linked and that “knowledge is created and expanded through social interaction between tacit knowledge and 
explicit knowledge” using modes of ‘knowledge conversion’.  This paper presents a model for application empathetic 
design that describes how knowledge creation unfolds among co-design team thereby enriching the design outcome of the 
application. Design iterations result into dialogic interaction and participatory learning process which may be formal or 
informal. This in turn helps to re-align the expectations and experiences of both the designers and the would be users.  
 
Keywords: participatory design, co-design, tacit knowledge, explicit knowledge, co-design model, Repertory Grids, personal 
constructs theory. 

1. Introduction  
Participatory design acknowledges an accountability of design to the lives of those who will be affected by the 
design process and its outcomes (Norman, 1988; Norman, 1999; Stolterman, 2008). In terms of knowledge 
creation and dissemination, from a participatory design point of view, users who possess tacit knowledge and 
may possess explicit knowledge as well, may be brought into the design space to work with the designer who 
may already have a wealth of both knowledge types. Both tacit and explicit knowledge types have been 
debated in the extant literature. Fundamentally, Cook and Brown (1999: 385) believe that “tacit knowledge 
cannot be turned into explicit knowledge, nor can explicit knowledge be turned into tacit”. 
 
This paper argues that the two forms of knowledge may be reciprocal during the process of participatory 
design. The paper thus lends support to Wynn and Williams (2012) who argue that the generation of new 
knowledge is the result of “... our interaction with the world,” because the world and entities that constitute 
reality exist ‘out there’ independent of our human knowledge.   We argue that knowledge is not only a belief 
of knowing and thinking but rather an ability to transform it into real action. The paper posits that tacit and 
explicit forms of knowledge are inextricably linked and that knowledge is created and expanded through social 
interaction between tacit knowledge and explicit knowledge using modes of ‘knowledge conversion’ (Nonaka 
and Takeuchi, 1995).    
 
Specifically, this paper reports on how co-design team members bring forth their tacit and explicit design 
knowledge to enrich the design process and outcome before and during the typical user experiencing design 
phase. We refer to this approach of design as ‘empathetic participatory design’ as adopted and modified from 
(Lindsay et al, 2012; Kouprie and Visser, 2009; Hawley, 2007; Sanders, 2003) who termed it ‘empathetic user 
experience design.’  It is empathetic as it highlights the importance of the design team to better understand a 
prospective user audience by living through common experiences or facing the same challenges related to 
usability as users may face.  Empathetic participatory design enables the design team to make appropriate 
choices for users (Kouprie and Visser, 2009). It has its roots in design processes which evolved when 
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understanding clients’ responses through questionnaires was not enough to develop successful artifacts 
(Sanders, 2003).  
 
The context for the design process reported in this paper is that of a local community setting in Kampala 
(Uganda) in which typical community problems were explored.   We use design scenarios from the typical 
users point of view during co-problem discovery and scoping in respect of the following community problems:  
fire reporting, reporting kidnaps, neighborhood watch (business and personal) and bus transport applications.   
 
The paper is guided by the following questions in respect of the empathetic participatory design process: 
 

1. What are the underlying constructs, from an empathy perspective, of designers in respect of 
application designed interfaces? 

2. How can these constructs be categorized into the cognitive criteria of perception, comprehension and 
projection of users? 

3. What key lessons can be reflected on from this empathetic participatory design process? 
 
The next section review literature related to the theoretical underpinning of the paper in order to find 
juxtaposition for participatory design and design thinking and how the latter reciprocates into knowledge 
creation.  From a knowledge creation perspective, this paper focuses on the use of Personal Constructs 
Theory, and Repertory Grids (Kelly , 1955) to unveil real and empathetic user knowledge.  

2. Literature Review  

2.1 Theoretical underpinning: Personal Constructs Theory (PCT) and the Repertory Grid Method 
Repertory Grid is a data extraction and analysis technique rooted in Personal Construct Theory, developed by 
George Kelly in the 1950s (Wright and McCarthy, 2004). Repertory comes from the word repertoire, which 
refers to a participant’s wealth of constructs, and grid refers to data extraction and analysis procedure 
(Hawley, 2007).  The central theme of PCT is that people organize their experiences that form their knowledge 
about the world into conceptual classifications (Hawley, 2007; Alexander, et al. 2010). These classifications can 
be differentiated and described using attributes of those classifications called constructs (Kelly, 1955; Wright 
and McCarthy, 2004). These constructs are revealed to manifest themselves as polar opposites on a scale, so 
we can be able to organize the elements of our world (Kelly, 1955). Kelly’s approximation of events and 
constructs is that there is a real world  of events beyond our comprehension, one that would exist even if 
humankind had never graced the surface of the earth (Butt, 2004). 
 
Kelly’s personal constructs (Kelly, 1955) theory and its cognitive mapping tool-the repertory grid (RepGrid) 
have been applied during the design and deployment of new information systems in a participatory manner. 
These include Hunter and Beck (2000) who conducted a cross-cultural study of Information Systems; Wessler 
and Ortlieb (2002) who undertook a user centered approach to measure a Website’s Appeal using RepGrid; 
Tan and Hunter (2002) who measured cognition in information systems; Napier, Keil and Tan (2009) who 
investigated  IT project managers’ construction of successful project management practice. Therefore the PCT 
and RGM interview as developed by Kelly, attempts to minimize the constructs bias of the interviewer (Wright 
and McCarthy, 2004). It also helps to generate constructs that are relevant to a given context.  This is termed 
in this paper as Context Mechanism Outcome Configuration (de Souza, 2013). 

2.2 Context Mechanism Outcome Configuration (CMOc) 
The co-design reported in this paper, is situated within a specific context. CMOc is a heuristic used to generate 
causative explanations pertaining to data with interest in a particular program as a whole or on certain 
program aspects (Jagosh, et al 2012). A CMOc as related to this  study is: citizens’ experiences of socio-
economic challenges for which ICT applications can be considered as a way to offer mitigating measures 
(Context). However, based on available ICT infrastructure and user-friendly applications, there is low adoption 
and usability among the marginalized communities (Outcome). The reasons for such low adoption are always 
under debate. Some have attributed it to citizens lack of knowledge and skill to put such intervention designed 
into use and others due to low or inadequate involvement motivation (Mechanism). Such mechanism can be 
observed but at mot times hidden (Pawson and Tilley, 1997). A central tenet of such artefact evaluation from a 
realist point view is to answer questions through theoretically and practically developing and testing Context + 
Mechanism =Outcome (CMO) configurations (Pawson, 2013; Pawson and Tilley, 1997). We postulate that 
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participatory design as a mechanism within a given context can stimulate and outcome of effective use sooner 
or later. However, there is likelihood that based on PCT, users develop bi-polar knowledge constructs when 
subjected to new technology.  

2.3 Applying PCT and CMOc to inform the co-design process 
Context determines the user-designer expectation and this shapes system requirements. All design team 
members contribute knowledge to the design activity and in a reciprocal manner. Knowledge can be tacit or 
explicit. The activities introduced during the design process can influence the confirmation and disconfirmation 
of any possible inconsistencies that may affect application usage in the long run.  RepGrids from PCT can 
influence the design knowledge embedded into the design space. As reviewed from literature, participatory 
design is a mechanism to reveal those constructs and later generate desirable outcomes (CMO). The results 
from effective participatory design are the desired outcome which is both decision and action. Decision may 
be an intention to use the designed application while action can manifest itself into adoption, actual use, and 
continued use. Empathetic participatory design influences the resultant constructs through a confirmation or 
disconfirmation process. 

3. Research Design 

3.1 Participatory Action Research  
The methodology of this paper is Participatory Action Research with empirical collection of data from the 
participants’ point of view. Participatory Action Research emerged to render development assistance more 
responsive to the needs and opinions of the local people as an alternative to projects usually implemented in a 
technocratic manner from above (Babbie and Mouton, 2002). It draws from design research and design 
thinking principles, allowing active participation of system users to contribute tacit and/or explicit knowledge 
to improve the design outcomes.   User experience design focuses on a person’s perceptions, behaviours, 
models and responses.  However, the extant literature suggests that extending the latter to include the way 
user experience evolves from expectation, through actual interaction to a total experience that includes 
reflection on experience is a difficult reality (Bevan, 2009; Peterson, 2016). Hence the specific method for this 
paper is empathetic participatory design using a co-design team of students as designers and users. We draw 
from design research and design thinking to unfold knowledge generation among the team members. 

3.2 Design research 
The research reported herein is based on four phases of co design, viz. co-problem discovery, co-problem 
scoping, co-development (design) and co-delivery (Figure 1 below). This particular paper reports on the co-
development/design (DR4) and some aspects of DR2 and DR3. 

Figure 1: Iterative Co-Design Research Model (ICoDeRe Model) 

From the above model, both tacit and explicit knowledge was generated and integrated into the design 
process which culminated into the development of the co-design theoretical frameworks reported under this 
paper. This research model has been used to get to know people, problems and context. Briefly below is an 
overview of the process, though the focus of this paper is at design research four (DR4). 

3.2.1 Design Research 1: Co problem-discovery and scoping  
This was the first phase of our entire research framework. Design research 1 involved the co-problem 
discovery and scoping using traditional data collection techniques like formal and informal interviews, focus 
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group discussions, close-ended questionnaire surveys (field survey registers) among the community members 
within the suburbs of Kampala-the Capital City of Uganda.  

3.2.2 Design Research 2: Persona development  
Persona is described as one or several fictitious characters that can represent the majority of potential users of 
a system with conventional user demands (van and van Beurden, 2014). Personas help to describe the 
whereabouts, demographics, problems, beliefs and attitudes of intended users.  In this study, they were 
created from text or graphics and pictures to communicate a much clearer image, leaving much less to the 
imagination and thus creating a better common understanding as to who the target people are.   

3.2.3 Design Research 3: Use Scenarios 
During this phase, scenarios were used to describe what the intended users want to achieve, how to get there 
thereby describing a specific system user-interaction. These visualizations of user-product-interactions were 
continuously incorporated in the application (re)design. The main use scenarios were to assess the actual user 
needs or desires. They were graphic complemented with explaining text, very much like a cartoons and UMLs.  

3.2.4 Design Research 4: User experiencing phase 
This phase is the gist of this paper. The experiencing phase brings together all other phases in order to 
communicate the research data, personas and scenarios. This occurred in three forms: low fidelity using paper 
prototypes, middle fidelity using roleplays and paper. The results of the mixed fidelity and high fidelity 
prototyping simulations using open source prototypers (Justinmind) and real designed web interfaces using 
word press and webnode tools (for web based interfaces) are outside the scope of this paper.  

3.3 Co-Design Team members  
Whereas the entire study from which this paper draws sought to examine all citizenship participation and 
involvement irrespective of their status in decisions that affect them, however in terms of development, the 
most affected are those who are marginalized yet they are capable of being dynamic promoters of social and 
economic transformations in society and active agents (Sen, 1999). They may include youth in and out of 
schools, rural community leaders, self help groups, women, small and medium enterprises in rural and urban 
peripherals.  In the phase of the study reported on in this paper, the unit of analysis comprises of Bachelor of 
Business Computing students, who made up the co-design team. The team comprised 31 participants. They 
were sub-divided into four random groups comprising of at least seven (7) members.  In the next phase of the 
study, this co-design team will undertake community-based co-design.  

4. Prototype development 
Prototype evaluation is essential to seek comments or ideas in improving the final outcome of the system 
(Rosli, 2015). Based on this paper, prototyping encourages reflection in design and cross knowledge transfer 
and refinement. It helps to move through diverse design ideas until the idea that meets user requirements has 
been identified. From the iterative Co-Design Research Model (ICoDeRe Model) in Figure 1, this paper reports 
on data generated from a low fidelity paper prototype developed during phases DR2-DR4. The paper-based 
prototypes involved graphical representation of the four systems designs. The four group prototypes are:  
 

x Find me app: This an application intended to be used by a victim of kidnap to send a signaling to the 
authority or government security agencies like police for any emergency response  

x Quick App: This is a fire reporting application just in case of fire outbreak within school and institution 
dormitories to offer real time response by responsible government agencies. 

x APB (All Point Bulletin) App: Is a neighborhood home or business (SMEs) watch for any crime, theft or 
similar negative incidence to communities  

x U-bus:  This is an application for booking a bus as public transport in a constrained environment where 
transport is not easily accessible.  

 
The prototype evaluation process is based on the Repertory Grid technique. 

4.1 Repertory Grid Technique and Process of Construction  
A repertory grid (RepGrid) involves a number of participants who are knowledgeable about the topic being 
explored and the researcher or facilitator (Alexander, et al 2010). It involves agreement on a topic; the 
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identification or provision of a series of cases, examples, or, in Kelly's terminology, "Elements"; under this 
paper elements are applications being prototyped and the use of an interview in which a systematic 
comparison of elements enables the respondent to identify "Constructs." These are ways a participant has of 
making sense of, or construing, the elements. Constructs are frequently expressions of intuitions, "gut 
feelings," and perceptions, comprehension and projections which the individual uses as a guide to action, 
without necessarily having verbalized them explicitly prior to the interview (Björklund, 2008; Nehme, et al 
2006; Endsley, 1997; Mezirow, 1993). They investigate attitudes and beliefs, concepts, assumptions, self 
insight or reflection, understanding and cognition (Hunter and Beck, 2000).  In using the RepGrid technique, a 
large sample is not required to reach a required level of redundancy and 15 to 25 participants can be sufficient 
(Tan and Hunter, 2002). Easterby—Smith (1980) recommend that since RepRid requires attention to details, 
small sample sizes of approximately 15 to 25 can yield a generalizable set of constructs. The constructs are bi-
polar with extreme positives and negatives. The construction of the Repertory Grids was undertaken in the 
following four (4) phases: 

4.2 Phase 1:  Selection 
Participants generated four prototype element pool: a) Find me app. b) Quick App c) APB App d) U-bus. During 
each session the team members were asked to draw up the grid using the initial prototype set.   Below is an 
example of a grid. 
 

 Elements Quick App APB App Ubus App FindMe App   

Constructs here 
(Bi-polar) 

 Rating  Rating  Rating  Rating Opposites of the 
constructs 
(Bi-polar)  Rating  Rating  Rating  Rating 

 Rating  Rating  Rating  Rating 

 Rating  Rating  Rating  Rating 

 Rating  Rating  Rating  Rating 

 Rating  Rating  Rating  Rating 

Rating scale 1-7 (1-least rated and 7-Most rated) 
 
Each participant worked independently with the selected set of four prototypes which were listed on 
participants’ sheets. The constructs can be in form of descriptors also called descriptor list. A descriptor list 
comprises of short sentences or phrases that describe a typical element or prototype (Curtis et al, 2008).  An 
example of a paper prototypes designed by the participants is depicted below:  
 

4.3 Phase 2:  Triading  
This is the core aspect of eliciting constructs from elements without introducing bias from the lead designer. In 
order to eliminate bias, the participants randomly select three prototypes (triads). The facilitator asked the 
participants to identify how two of the three prototypes are different from the third. Participants identify 
constructs that are important from their own perspective without any prompts from the facilitator. Once the 
participant identifies a construct, or how two prototypes are different from the third, the participants named 
the two polar opposites of the construct, and write the contrasting poles at opposite sides of a row in the grid. 
An example is depicted below.  
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The participants continue the triading process to identify additional constructs for the prototypes. Participants 
were encouraged to change by assessing which two prototypes are alike yet different from the third. Whereas 
(Tan and Hunter 2002) note that triading as described in the ‘classic’ use of RepGrid, it is not compulsory, it  is 
a key process. Instead of simply asking the participant which user interface they like best, triading brings out 
the specific attributes that differentiate the user interfaces in the minds of the participants by comparing 
similarities in the two and contrasting from the third (Hawley, 2007).  

4.4 Phase 3:  Rating and laddering 
Each participant was asked to rate the constructs elicited on a seven point likert scale (1-least important 
through 7=most important). This study goes by Kelly’s original idea (Kelly, 1955) that RepGrid help to offer 
explanations to account for the relationships within the grid by formulating consequent propositions. 
Laddering which is a technique within the RepGrid which is used to make detailed explanatory arguments in 
reference to the elicited constructs (Fransella, Bell and Bannister, 2004). The laddering technique helped 
participants to think aloud as regards the meaning and differentiation of elements and their constructs.   

4.5 Phase 4:  Analysis 
The results of the Repertory Grid were analyzed qualitatively using Atlas Ti qualitative data analysis 
programme. Notes and descriptors of the constructs provided by the participants own knowledge bases from 
triading were assessed to examine their understanding, knowledge and language. The participants, through 
participatory action learning developed a ‘factor tree analysis’ or  ‘dendrograms’ to cluster elements, their 
constructs and ratings.  

The resultant constructs summarized from all the four prototypes as regards to how participants evaluate 
good/bad prototypes were coded using Atlas Ti.  The outputs from Atlas Ti (code document, output table and 
network diagrams) was used a basis for our findings in respect of the cognitive criteria of perception, 
comprehension and projection.  
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5. Findings and discussion 
This section reports on the results of the study based on the two main research questions.  The first question 
was: 
 

“What are the underlying design constructs, from an empathy perspective, of application interfaces 
during the design process?”   

 
The constructs below were generated by participants and were mapped onto the Atlas Ti network diagrams 
and output document table. After analysis of all 22 (73% response rate) participants’ results, 132 open codes 
were generated and following are the results.  

5.1 Output document table 

Table 2:  Constructs generated during the empathetic user experiencing study: 

 Constructs generated TOTALS:   Constructs generated TOTALS: 
Accessibility 14  Realistic design 1 
Affordability 2  Relevant 10 
App navigation 1  Reliability 3 
Appealing colours 4  Security 5 
Attractiveness 4  Sign in process 3 
Authentication 1  Sophiscation 1 
Capability 1  Speak and video tools 2 
Dynamic motion 1  Speed 8 
Easy to create an account 2  Time sharing 1 
Easy to use 12  Understandability 1 
Fast capability 1  Usability 1 
Fast capacity 1  Usefulness 2 
Flexibility 1  User confidence 2 
Instant 1  User friendly 6 
Interoperability 3  User interface 1 
Learnable 5  Utility 3 
Media sharing 4  Verification 1 
Precision 1  TOTALS: 132 

 
From the above table, the results reveal that the 22 participants generated 132 constructs from the four 
prototypes presented. It would not be possible for one designer or user to have such multiple comparisons in 
such a diversified manner.   
 
From the constructs generated, whereas they form participants’ knowledge bases, it is not easy to discern 
between which of those are tacit and the ones that are explicit. However, there is still a rich repertoire of 
constructs to define the elements of the applications.   This would not have been possible from one designer’s 
point of view without undertaking empathetic participatory design. The next section categorizes the constructs 
based on cognitive criteria as per the second question guiding this paper.  
 
The second question of the paper was,  

“How can the application design constructs be categorized into the cognitive criteria of perception, 
comprehension and projection? 

 
To answer this question, we use cognitive criteria for naming constructs categorized as: perception, 
comprehension and projection (Endsley, 1995; McGrenere and Ho, 2000; Rosli, 2015).    
 

x Perception is an attention based selection of task requirements. It includes affordance-which implies 
how an application should be used; consistency, familiarity, recognizability, visibility, benefit 
expectations. 

x Comprehension is an understanding of perceived information about a particular situation. It includes 
learnability, association, generalization, informative, ease of use. 

x Projection includes feedback, user centeredness, support, user confidence, meaningfulness, 
prediction, pop up messages, signal displays and error detection functions among others.  
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We use the participants’ own definitions (tacit knowledge) benchmarked against available literature (referred 
to as in this paper explicit knowledge) to reveal any contradictions and agreements towards the evaluated 
prototyped systems.  

5.2 Perception  
We perceive useful or useless information from the cues in the environment. Without basic perception of 
important information, the odds of forming an incorrect picture of a situation within a given context increases 
drastically (Endsley, 2000) and this may affect the nature of constructs generated about a given designed 
interface.  
 
From the perception network diagram results (as generated by Atlas Ti), the design team came up with 
perception definitions which were named by the analyst as: speed, attractiveness, time sharing, sign in 
process, user interface, accessibility and appealing colours. For instance, some individuals perceive 
attractiveness in terms of eye catching, bright colours. Generally, participants refer to appealing colours of the 
interfaces as regards to attractiveness. In terms of speed, the participants considered the number of steps 
(interfaces) taken to complete a task submission. Other groups conceptualized it in terms length of time 
perceived to be taken to complete a submission online with a real system. All these constructs describing 
perception variable seem to define the design aspect of an object that suggests how it should be used. 
McGrenere and Ho (2000) have termed these affordances. They assert, for example, that buttons with two 
layer images on an interface can give hints to user that the buttons are active and the user can click on them.  

5.3 Comprehension  
At comprehension level, users organize and understand the significance of the perceived information on a 
particular situation within a given context (Endsley, 1995). This definition is consistent with Cambridge 
international dictionary that define comprehension as the ability to understand completely and be aware of a 
situation and facts therein.  
 
Based on the Atlas Ti network diagram results, the most frequent of all constructs is ease of use. From the 
participants’ point of view, ease of use can be categorized as “fast” and “slow” thinking. One way is the “fast” 
way, by which we interpret information automatically and quickly, with little or no effort; the “slow” way 
involves effortful thinking and complex mental activities (Refined during the plenary discussion). From a 
designer’s point of view, there is need to activate as much fast thinking as possible so that the user can 
perceive the interface as being “easy” and “natural.” From the participants’ definition of ease of use, most of 
them were not able to discern it from the way it is written.  Relevance was the second most frequent construct 
in the Atlas Ti results. Participants conceptualized this construct given its appropriateness to solve a problem 
with a given situation and context. Other participants  assessed the prototypes’ relevance in terms of its ability 
to solve emergencies like fire, theft, crime.  

5.4 Projection  
Projection has been conceptualized as the ability of the designed system to guide users to give positive 
response while using it (Rosli, 2015). It is also conceptualized to be the status of the system in the near future 
(Endsley, 1988). Findings from projection cognitive criteria, security of the application received the highest 
frequency. Some participants defined security in terms of vulnerability to unknown users. This was in terms of 
applications that lacked username options and password. Other constructs included utility, user confidence, 
speak and video tools, multimedia which point to some form of explicit knowledge known as interoperability 
as advanced by some participants. This prompted us to assess what they actually meant by the term 
interoperability as it did not sound to be common knowledge. For instance, some of the participants perceived 
interoperability to the ability of an App to ‘enable users to share the contents with other similar applications 
and hardware.’   

5.5 Lessons learned from empathetic participatory design  
The third question of this paper was: 

What key lessons can be reflected on from this empathetic participatory design process? 
 
Some key lessons identified are:   
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5.5.1 Voices during participatory design process 
As knowledge unfolds among the designers and users, there arise a sense of knowledge conflict (divergence) 
and knowledge harmony (convergence).  For instance, during convergence, the users’ mental models get 
aligned with the designers’ conceptual models. This creates empowering and motivating outcomes among the 
team members. There happen to be varying voices into design, reflections, conceptualizations, participation, 
realization and ideations. Other silent voices involve the fear by shy participants to speak anything negative or 
seek support during the design process.   

5.5.2 Balance between user expectations, insights, needs and system requirements  
During participatory design, there happen to be relations, conflicts between system conceptualization and 
realization. Reflecting on whose voice is heard during the design research process yields divergences and 
convergences. Some of the divergences emanated from user need finding (mental models) activities and 
experienced as opposed to process modelling for defining functional activities. Divergence would result into 
frustration which in turn results into convergence and a sense of “I now see.” This would further result into 
fruitful discussions about project boundary, clearly articulating differences between needs and requirements, 
significance of context and the importance of giving users an accurate picture of the project.  

5.5.3 Openness and participatory design 
Openness nurtures exchange of knowledge and practices possible. Openness can be at difference phases of 
design process: in project time (open knowledge exchange during participatory design process) and user time 
(open knowledge exchange after participatory design). Openness can be access to functionality (user 
experiencing) and to meaning. Openness involves sharing knowledge, prototypes, software, hardware or 
processes which can be comparative to sharing scientific information, during which it is necessary to build in 
existing knowledge and exchange.   

5.5.4 Motivation for participatory design 
To ensure that the design team members were motivated throughout the design process, we developed a 
theory of change or termed as co-design theory of change. Under the framework, we posit that there is need 
to ascertain that psychological empowerment (Zimmerman and Rappaport 1988) is enhanced as a motivating 
factor. We put in place on-going training and incentivizing mechanisms as motivators for the co-design 
participants. Such trainings were aimed at enhancing the capabilities and functionings (Sen, 2005) of the 
participants hence ensuring project sustainability. Detailed of how this happened is not the scope of this 
paper.  

6. Conclusion 
Given the state of inter-connectedness of the world today, and the associated pervasiveness of the internet, 
there are a growing number of ICT applications becoming available to end-users across all walks of life which 
are being used on a multitude of devices. However during this boom of application development, too few 
designers incorporate the user in the design process.  We argue that from a participatory design point of view, 
users who possess tacit knowledge and may possess explicit knowledge as well may be brought into the design 
space to work with the designer who already has a wealth of both knowledge types.  This study finally offers 
support to Nonaka and Takeuchi (1995) by arguing that tacit and explicit knowledge are reciprocal during the 
process of participatory design outcome enrichment.  
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Abstract: The purpose of this paper is to examine associations between workplace learning and the health of the 
employees. In addition, connections to flow, sense of coherence, sexual harassment and workplace bullying are 
investigated. A questionnaire was constructed including previously tested constructs of workplace learning, workplace 
health and flow as well as new constructs concerning Sense of Coherence, sexual harassment and workplace bullying. The 
survey was delivered to a sample of Swedish secondary school teachers. 311 questionnaires were returned. They were 
analysed with correlation analyses and cluster analysis. The findings indicate significant associations between workplace 
learning and workplace health as well as Sense of Coherence, flow and workplace bullying. However, there was no 
significant correlation between sexual harassment and any of the other factors except workplace health. On the other 
hand, workplace health was found to be significantly related to flow and sense of coherence. The research implications of 
the findings are that workplace learning can be a means of improving the health of the employees as well as decreasing the 
risk of workplace bullying. Moreover, workplace learning may contribute to flow which in turn is also connected to 
workplace health. The findings are related to a theoretical framework with contributions from workplace learning, positive 
psychology and workplace health promotion. The implications for practitioners are that there is an additional reason to 
focus on workplace learning in organisations, namely the prospect of a healthier workplace. No previous research has 
addressed the associations between workplace learning, flow, bullying and health and in general, research into 
connections between learning and health at workplaces is very limited. Thus, the study has certain originality. 
 
Keywords: Workplace learning, workplace health, flow, bullying, health promotion, positive psychology  

1. Introduction and purpose 
Ill health creates costs for companies and reduces the productivity. Healthier workplaces, on the other hand, 
release creativity and effectiveness. However, workplace health is not always as good as it ought to be. 
Increasing demands and down-sizing means that fewer employees are expected to do more and more which 
contributes to stress and discontent (Brenner et al., 2014). A study on 21 000 European employees showed 
that 60% of all European employees have at least one health problem related to their work (Daubas-
Letourneux and Thébaud-Mony, 2003). Furthermore, bullying and sexual harassment are plaguing many 
workplaces and research shows that they are detrimental to employee health (Bowling and Beehr, 2006, 
Harnois and Bastos, 2018). 
 
As a way of handling workplace health problems, the field of health promotion has been developed. In one of 
the major theoretical frameworks of the field, the concept sense of coherence, containing dimensions 
promoting good health even in adverse circumstances, have been identified (Antonovsky, 1987). There are 
indications that, under certain circumstances, workplace learning may improve workplace health (Watson et 
al., 2018), in particular if flow is present (Lagrosen and Lagrosen, 2014). Nevertheless, the relationship 
between workplace learning, flow, workplace health, bullying and sexual harassment is largely unknown.  
Consequently, the purpose of this paper is to examine associations between workplace learning and the health 
of the employees. In addition, connections to flow, sense of coherence, sexual harassment and workplace 
bullying are investigated. 
 
The remainder of the paper is structured as follows. First, the theoretical underpinnings are briefly introduced 
and hypotheses are proposed. Next, the methodology is described and the findings are presented. A 
discussion follows and a section containing conclusions, limitations and suggestions for future research 
concludes the paper. 

2. Literature review and hypothesis formulation 

2.1 Workplace health promotion 
Health promoting projects have been launched in many organisations, and research shows that they often 
have positive effects (Cancelliere et al., 2011). The scientific roots of health promotion can be found more in 
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social and behavioural sciences than in medicine (Hanson, 2007). The focus is on how health can be improved 
for individuals, groups, organisations and society (Winroth and Rydqvist, 2008). Antonovsky (1987) has 
contributed one of the most essential works in health promotion. He has defined the concept of Sense of 
Coherence, SOC, which expresses itself in the form of three dimensions:  
 

x Comprehensibility is the essence of the concept. It concerns whether the events and impressions that 
people encounter are experienced as sensible or as random and inexplicable. 

x Manageability. This dimension regards whether people have the power to handle unfavourable 
developments in life - if although they may be forced to go through many difficulties, they feel that 
they can deal with them and move on. 

x Meaningfulness implies that people feel that life has a meaning, that there is something worth living 
and fighting for - an emotional commitment. 

 
These dimensions have also proved to be powerful aids for developing health-promoting leadership (Hanson, 
2013). Moreover, they have been shown to increase the ability to cope with stress and mediate the effects of 
stressful experiences (Zerach and Levin, 2018, Dåderman and De Colli, 2014, Buddeberg-Fischer et al., 2010). 
In consequence, they have also been associated with lower atherosclerotic risk factors, less frequency of 
metabolic syndrome, reduced risk for depression and better self-reported health (Morita et al., 2014, 
Malinauskiene et al., 2011, Sairenchi et al., 2011) 
 
Hypothesis 1: Sense of coherence is positively correlated with workplace health 

2.2 Workplace learning 
Quality management values are related to health (Lagrosen et al., 2010). However, implementing values in an 
organisation must amount to a process of learning. In order to be effective, workplace learning should take the 
form of work-integrated learning which considers the employees’ actual tasks, personal competency and work 
domain to be relevant (Ley et al., 2008). Successful work integrated learning should be organisation-centred 
(Choy, 2009). Therefore, it should be beneficial to base work integrated learning on the field of organisational 
learning in which profound aspects of learning, double loop learning is studied (Argyris, 1999, Senge, 2006).  
 
Work integrated learning has been found to be related to better workplace health as well as to flow (Lagrosen 
and Lagrosen, 2014). In addition, workplace learning interventions have been found to often enhance 
employee well-being (Watson et al., 2018). Nevertheless, the control and autonomy that the employees have 
of their learning process may determine the level of stress and thereby impact the effect on health (Paulsson 
et al., 2005, van Ruysseveldt and van Dijke, 2011) 
 
Hypothesis 2: Workplace learning is positively correlated with workplace health 

2.3 Flow 
The recent field of positive psychology has been related to subjective well-being (Diener, 2000). Research 
suggests that it has an effect of decreasing depressive symptoms and increasing well-being (Sin and 
Lyubomirsky, 2009, Bolier et al., 2013). The field has its basis is the experience of flow that was discovered by 
Csíkszentmihályi (1990) to be a state of complete immersion in an activity in a way that is maximally effective 
while at the same time highly enjoyable. There is an apparent relationship between flow and workplace 
learning. Characteristics of the state of flow include: 
 

x Immersion in the task to the extent that time and space is forgotten 
x Absorption in activities combined with a clear focus 
x Control of the situation as well as a balance between ability level and challenge.  

 
Hypothesis 3: Flow is positively correlated with workplace health 

2.4 Workplace bullying 
Workplace bullying and harassment have been found to be related to decreased well-being of individuals as 
well as organisations (Bowling and Beehr, 2006). Workplace bullying has been shown to be clearly related to 
mental health problems, such as depression, and there are indications of associations to physical ailments, for 
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instance cardiovascular disease (Kivimäki et al., 2003) as well as to self-reported health (Malinauskiene et al., 
2011). It has also been found to influence the level of Sense of Coherence (Persson et al., 2016) while, on the 
other hand, high Sense of Coherence may have a protective influence at least on low levels of exposure to 
bullying (Birkeland Nielsen et al., 2008). Moreover, victims of workplace bullying are themselves more likely to 
misbehave as a consequence of being bullied (Fida et al., 2018). Individual, as well as environmental factors, 
influence the occurrence of workplace bullying (Bowling and Beehr, 2006). Likewise, bullying often results 
from an interaction between antecedents such as power imbalances, motivating structures (e.g. internal 
competition) and triggering circumstances (e.g. changes in workgroup composition) (Salin, 2003).  
 
Autoethnography and cognitive adaptation in the form of meaning in life strategies (Pheko, 2018) and 
personal resilience (Jackson et al., 2007) have been found to be ways for the individual of coping with 
workplace bullying and reducing the vulnerability; and competency has been proposed as a protective factor 
(Rogers McDaniel et al., 2015). Yet, the responsibility should rest on the organisations and their leaders to 
avoid bullying taking place, and research has shown that ethical leadership by fostering justice at work can 
reduce the risk of workplace bullying across cultures (Ahmad, 2018). In addition, learning resources can 
manage some of the risks (Hogan et al., 2018) 
 
Hypothesis 4: Workplace health is negatively associated with workplace bullying 
 
Hypothesis 5: Workplace learning is negatively associated with workplace bullying 
 
Hypothesis 6: Sense of coherence is negatively associated with workplace bullying 
 
Hypothesis 7: Flow is negatively associated with workplace bullying 

2.5 Sexual Harassment 
The so-called #metoo-campaign has drawn attention to the far too common incidence of sexual harassment. 
Although first highlighted in the entertainment sector, the problem is seen across sectors and industries. 
Studies have shown that in higher education, workplace harassment most often connected to gender, is 
prevalent at all subjects and levels (Henning et al., 2017). Thus, there is a need to further evaluate 
interventions aimed at addressing sexual harassment (Henning et al., 2017). 
 
Organisational climate and job gender context have been found to be critical antecedents for workplace sexual 
harassment (Fitzgerald et al., 1997). In addition, sexual harassment is often connected to alcohol consumption 
(Henning et al., 2017) and to general incivility (Lim and Cortina, 2005). 
 
Research has shown perceptions of sexual harassment to be associated with poor physical health (Harnois and 
Bastos, 2018) as well as worse mental health (Friborg et al., 2017, McGinley et al., 2016, Harnois and Bastos, 
2018). Sexual harassment from customers of clients differs from that which is conducted by superiors, 
colleagues or subordinates (Friborg et al., 2017), which may be of interest in a school context. Sexual 
harassment not only influences the health of those who are subjected to it but also leads to reduced 
productivity in the organisations (Henning et al., 2017). This may be due to its effect of reducing job 
satisfaction and organisational commitment (Willness et al., 2007). 
 
Hypothesis 8: Workplace health is negatively associated with sexual harassment 
 
Hypothesis 9: Workplace learning is negatively associated with sexual harassment 
 
Hypothesis 10: Sense of coherence is negatively associated with sexual harassment 
 
Hypothesis 11: Flow is negatively associated with sexual harassment 

3. Methodology 
A survey was carried out with secondary school teachers as respondents. A questionnaire containing several 
sections was constructed. Indices, developed in previous research, were used to measure the hypotheses 
presented above except bullying and sexual harassment which were measured with single item questions. All 
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indices contained three items and they were measured on a seven-level Likert type scale in which the 
extremities were ‘do not agree at all’ and ‘agree completely’. The single questions were formulated: 
 

x Do you feel that you are bullied at your workplace? The response alternatives were: no, sometimes or 
often. 

x Have you ever been subjected to sexual harassment? The response alternatives were: no, occasionally 
or many times. 

 
From a list of all Swedish public secondary schools, 90 schools were randomly selected using the random 
number function in Excel. They were contacted via e-mail and asked to forward a link to the questionnaire to 
their teachers. A total of 311 responses were received. 

4. Findings 
The indices were examined with Cronbach’s alpha test for reliability. The descriptive data and the Cronbach’s 
alpha score for the Likert type questions are presented in Table 1. 

Table 1: The descriptive statistics of the Likert scale indices 

Index/question Mean Std. Dev. Cronbach’s Alpha 
Workplace health 4.72 1.19 .648 
Workplace learning 4.56 1.33 .750 
Sense of coherence 5.26 1.30 .811 
Flow 4.87 1.29 .812 

 
A Cronbach’s alpha score of .6 or more is generally considered to be reliable (Hair et al., 1998). As all the 
indices surpass this level, we assume that the reliability of the constructs is sufficient. In addition, since the 
levels on all the indices are reasonably high; this is an indication that on average these workplaces are 
relatively healthy and well-functioning. 
 
As the hypotheses 1-3 concerned the associations between workplace health on the one hand and workplace 
learning and sense of coherence on the other, we calculated the associations between these indices and the 
workplace health index. As a normal distribution of the variables could not be assumed, Spearman’s Rho-test 
was used. The results are shown in Table 2. 

Table 2: The correlation between workplace health and workplace learning, sense of coherence and flow 
Index/item Correlation  

Coefficient 
Significance 

Workplace learning .247** .000 
Sense of coherence .456** .000 
Flow .302** .000 

** = the correlation is significant at the .01 level 
 
As can be seen in the table, all the tested indices were significantly correlated with the health index. 
Consequently, hypotheses 1-3 are supported by the findings. 
 
Next, the incidence of bullying and sexual harassment was addressed. The descriptive findings are presented in 
Table 3. 

Table 3: The descriptive data regarding bullying and sexual harassment 

 Not exposed 
% 

Occasionally (sometimes)  
Exposed % 

Often (many times)  
Exposed % 

Bullying 87.6 10.9 1.6 
Sexual harassment 91.4 8.2 .4 

 
The responses to the question about bullying and sexual harassment revealed that most of the respondents 
had not been subjected to these misfortunes. However, a number of people have been exposed to them 
occasionally and a few of the respondents have often been exposed. 
 
In order to examine whether the occurrence of bullying and sexual harassment is related to the other indices, 
as proposed in hypotheses 4-11, we calculated Oneway ANOVA. The results are shown in Table 4 and Table 5. 
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Table 4: The associations between workplace bullying and the tested indices 

Index/question Mean,   
respondents  
not bullied 

Mean,  
respondents  
sometimes  
bullied 

Mean,  
respondents  
often  
bullied 

F-value Anova Sig. 

Workplace health 4.80 4.07 4.33 4.874 .008 
Workplace learning 4.70 3.68 3.08 10.523 .000 
Sense of coherence 5.36 4.43 5.33 6.438 .002 
Flow 4.98 4.05 4.83 6.806 .001 

Table 5: The associations between sexual harassment and the tested indices 

Index/question Mean,   
respondents  
not sexually harassed 

Mean,  
respondents  
occasionally  
sexually harassed 

Mean,  
respondents  
often  
sexually  
harassed 

F-value Anova Sig. 

Workplace health 4.78 4.19 3.00 3.406 .035 
Workplace learning 4.60 4.35 4.00 .438 .646 
Sense of coherence 5.27 5.16 5.00 .090 .914 
Flow 4.87 5.01 3.67 .577 .562 

 
Thus, we can see that bullying is related to lower workplace health, which highlights the importance of 
avoiding it. It is also related to workplace learning, sense of coherence and flow. Thus, hypotheses 4-7 are 
supported by the study. On the other hand, while sexual harassment was found to be associated with less 
workplace health, it was not significantly correlated with the other indices. This means that hypothesis 8 is 
supported but hypotheses 9-11 are not supported by the study. 
 
Finally, as we wanted to have a structured view of the participants, we carried out cluster analysis. K-means 
clustering was chosen and several runs with different numbers of clusters showed a solution with four clusters 
to be most informative. The results are presented in Table 6. 

Table 6: The cluster analysis of the respondents 
 Cluster 
 1 2 3 4 
Workplace health  3.73 4.16 4.51 5.71 
Workplace learning 3.93 5.00 2.86 5.32 
Sense of coherence 3.00 5.22 5.27 6.23 
Flow 4.13 5.17 5.27 6.23 
Number of respondents 35 77 44 89 

 
The clusters were labelled and can be described as following: 
 

1. The problematics. This group has the worst situation. Their health is not good and neither is their sense 
of coherence. They do not experience much learning at their workplaces and they have the least level 
of flow. 

2. The middle people. This is a group whose values are fairly medium on all the indices. 
3. The healthy despite circumstance. This group is interesting. They experience very little learning at their 

workplaces and not much flow. Yet, they are healthy and their sense of coherence is high. Possibly, 
these are people who are so strong in themselves that they can maintain good health despite poor 
conditions at work. Alternatively, the reason might be that they have a vibrant life outside work that 
keeps them healthy and happy. 

4. The healthy enjoyers. This group has the best situation. Their health is excellent and they have a high 
level of sense of coherence. In addition, they enjoy a high level of learning at their workplaces and 
experience a great deal of flow. This is the position that all employees of the schools ideally should be 
in. 

5. Discussion  
A summary of the hypotheses and the results regarding them can be found in Table 7. 
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Table 7:  The results regarding the hypotheses 

Hypothesis Result 
1. Sense of Coherence is positively correlated with workplace health Supported 
2. Workplace learning is positively correlated with workplace health Supported 
3. Flow is positively correlated with workplace health Supported 
4. Workplace health is negatively associated with workplace bullying Supported 
5. Workplace learning is negatively associated with workplace bullying Supported 
6. Sense of Coherence is negatively associated with workplace bullying Supported 
7. Flow is negatively associated with workplace bullying Supported 
8. Workplace health is negatively associated with sexual harassment Supported 
9. Workplace learning is negatively associated with sexual harassment Not supported 
10. Sense of Coherence is negatively associated with sexual harassment Not supported 
11. Flow is negatively associated with sexual harassment Not supported 

 
Consequently, we see that workplace learning is connected to workplace health as well as to reduced levels of 
bullying. Thus, employers should make efforts to make learning a daily reality at the workplaces. Sense of 
Coherence was also associated with health and bullying, which shows its value as a predictor of health. 
Moreover, flow was also related to workplace health and to bullying which is not surprising considering the 
features of this state. Ideally, work should be of the kind that employees enjoy it to the level that they 
experience flow. The finding that bullying is negatively associated with workplace health provides additional 
weight to the importance for employers to do their utmost to counteract it. All these results are in line with 
previous research presented above. 
 
The results regarding sexual harassment were surprising. Nevertheless, one reason may be that the question, 
with hindsight, was formulated in a somewhat unfortunate way. While all the other questions concerned the 
respondents’ current situation, this question asked whether they had ever been subjected to sexual 
harassment. There may be circumstances where some respondents have been exposed to sexual harassment 
many years ago and this may have little connection to their current work situation. In future studies, this 
question should be formulated in another way. Nevertheless, the association between sexual harassment and 
workplace health that were found indicates that being sexually harassed is traumatic to the extent that even 
the physical health is affected, possibly also many years later. Consequently, it is of tremendous importance 
for employers to disallow it. 

6. Conclusions, limitations and suggestions for further research 
The conclusions of the study are in fact summarised in the presentations of the hypotheses in Table 7. The 
study has highlighted the value of workplace learning and flow for creating healthy workplaces where bullying 
is absent. In addition, the results indicate the damaging effects of sexual harassment. They do, however, not 
imply that workplace learning is a solution in this case. Although this may be due to the formulation of the 
question discussed above it may also be that the circumstances leading to sexual harassment are 
extraordinarily complex. Thus, more research should be aimed at examining this. Finally, the cluster analysis 
gives some insight into different groups of respondents and their varying situations with regard to health and 
learning. 
 
The respondents of the study were secondary school teachers in Sweden. The possibilities of generalising the 
findings to other professions or to other countries are uncertain. Another limitation is that the response rate 
presumably was low. Unfortunately, it is even impossible to calculate it since we do not have any figures 
regarding the number of employees in the schools. Nevertheless, a reasonably large number of teachers have 
responded and the layout of the study might possible rather be regarded as self-selection than a traditional 
sample-based survey. In the internet age, self-selection studies are becoming ever more common despite the 
lacking control over representability.  
 
For future research, in addition to what is mentioned above, it should be valuable to delve deeper into the 
mechanics of the findings of this study. What are the mechanics by which workplace learning influences health 
and bullying? In addition, various forms of learning probably have different effects. Also, the way sexual 
harassment affects health and how it can be avoided is of vital interest for future research. Presumably, 
qualitative studies profoundly investigating the mechanics of these phenomena should be of particular value. 
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Abstract: The paper discusses the implications of increasing hybridization of organization structures and governance 
modes on strategic knowledge management. The paper pinpoints some of the critical knowledge management questions 
that arise from the collaboration of different types of organizations (i.e., for-profit and non-profit) and governance modes 
(i.e. hierarchy, markets and networks). These are questions that the literature on knowledge management has paid little 
attention to despite their high practical relevance and their direct impact on managing knowledge in hybrids. The 
presented theoretical ideas are relevant for the whole academic community who aims to understand the role of 
knowledge in today’s highly competitive environment. The following three arguments arise from the presented discussion. 
First, knowledge management for hybrid governance requires widening of the dominant theoretical basis. Second, the 
essence of knowledge management in hybrids lies in the dialogic interaction between actors. Third, new methods and data 
are needed for understanding and modelling the networks where hybrids create value for different shareholders. 
 
Keywords: knowledge management, knowledge strategy, hybrid governance 

1. Introduction 
The starting point for this exploratory study lies in author’s practical observations on the difficulties in aligning 
knowledge management (KM) initiatives with organizations’ governance model. The author chose to use the 
concept of KM in this paper but the presented discussion is also relevant for other approaches under the 
umbrella of knowledge-based view, that is, intellectual capital, business intelligence and organizational 
learning. Especially in the public sector where multiple institutional levels (e.g. state, regional, local), 
organization types (e.g. public, private) and professional logics (e.g. administrative, health care, technology) 
sometimes compose extremely complex power and identity relationships, it seems sometimes difficult to 
agree with the purpose and means of knowledge management. In order to open up new avenues for KM 
research, this paper takes a step away from the dominant knowledge-based view (Grant, 1996; Spender, 1996) 
and argues that many of the challenges in public sector knowledge management are not actually issues of KM 
but due to ignorance of the basic characteristics of the context where KM is to be applied. Still, most of the KM 
research aims to solve these problems within its own academic debate. Therefore, the paper suggests that KM 
scholars and practitioners should pay more attention to the institutional context and provide answers to 
questions that are relevant in this particular context. The paper focuses especially to a timely discussion on 
hybrid governance. Accordingly, the paper will elaborate what is meant by hybridity and governance and then 
suggests some interesting areas of research that should be studied more carefully.  
 
There are two theoretical perspectives to hybridity and hybrids. Institutional economics approaches them from 
the perspective of governance structures, and sees hybrids between hierarchies and markets (e.g. Powell, 
1990; Williamson, 1975; Stark, 2009). Public administration theory discusses hybrids as something combining 
private and public interests (e.g. Skelcher and Smith, 2015; Johanson and Vakkuri, 2017). By following public 
administration theory, hybridity refers to “ambiguous types of social organizing and manifests itself in 
institutional settings where public and private organizations operate according to public interest” (Johanson 
and Vakkuri, 2017). What makes hybridity interesting from the KM perspective are the overlapping and 
coexisting governance modes (cf. Lowndes and Skelcher, 1998) and especially their implications on managing 
knowledge. The practice has shown that many of the challenges and special requirements of public sector 
knowledge management relate to the very characteristics of hybridity and arise from the mixed ownership, 
goal incongruence, competing institutional logics and the various forms of financial and social control 
mechanisms that operate simultaneously (cf. Johanson and Vakkuri, 2017). 
 
Theoretically, the paper links the discussions on knowledge strategies and governance and aims to make a shift 
in the unit of analysis. The underlying argument here is that organizational focus creates an oversimplifying 
heuristics from which this paper aims to break free. Whereas the strategic knowledge management literature 
focuses primarily to individual organizations and their objectives and business strategy (e.g., Zack, 1999; 
Laihonen and Mäntylä, 2018), the hybrid governance literature acknowledges the presence of mixed 
ownership, goal incongruence and competing institutional logics (Johanson and Vakkuri, 2017). In this regard, 
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the identification of shared objectives, performance and knowledge gaps as well as the definition of the 
needed knowledge initiatives turns into an inter-organizational performance dialogue (Laihonen and Mäntylä, 
2017) instead of an internally focused management task. In the hybrid context, open questions regarding, for 
example, organizational identity, legitimacy of actors and their accountability arise. The paper concludes that 
answering these questions requires a careful analysis of the very nature of hybridity, and that the essence of 
knowledge management in hybrids lies in the dialogic interaction and recognition of mutual benefits.  
 
The rest of the paper is organized as follows. The next section reviews the literature on governance and shortly 
presents the three basic modes of governance – hierarchy, markets and network – and introduces hybrid 
governance, which is gaining interest among organization scholars and is also increasingly applied in practice 
through various kind of public-private arrangements. In section three, the interconnections and implications of 
governance modes on managing knowledge will be discussed. Section four suggests a research agenda to 
better align knowledge management to the needs of hybrid governance and section five makes some 
concluding remarks. 

2. Governance as the theoretical framework 
Governance is defined as the “directed influence of societal processes” (Klijn and Koppenjan, 2000, p. 136) and 
as “a mode of social co-ordination or order” (Mayntz, 1993, p.11). Governance in business firms focuses on the 
role of boards of directors in representing and protecting the interests of shareholders (Fama and Jensen, 
1983). In public management, governance refers mainly to the funding and oversight role of government 
agencies (Hill and Lynn, 2005). Indeed, a critical role for governance is to monitor and control the behaviour of 
management (Eisenhardt, 1989; Fama and Jensen, 1983).  
 
In public administration literature, governance is seen as the purposive means of guiding and steering a society 
or community (Kooiman, 1993). Different modes of governance, that is, market mode, hierarchical mode and 
network mode, are the outcome of social processes and provide a medium through which actors interpret and 
act to shape their reality (Lowndes and Skelcher, 1998). A market mode builds on contractual relationships and 
property rights. These relationships are mediated through price mechanisms. Markets provide flexibility when 
independent actors choose to collaborate only when there are particular advantages to be gained (Lowndes 
and Skelcher, 1998). Markets are a device for fast and simple communication where individual behaviour is not 
dictated and therefore no system-wide governance or control is needed (Powell, 1990). Therefore, markets are 
not an efficient device for learning and transfer of know-how (Powell, 1990).   
 
Hierarchical mode of governance overcomes the problems of co-ordination and collaboration found in the 
market place. This is because authority and supervisory structure enable bureaucratic routines (Lowndes and 
Skelcher, 1998). The downside of this is a reduction in flexibility. Within a hierarchy, higher-level supervisors 
define administrative procedures and work roles. Tasks and work activities become interdependent with their 
own routines, expectations and knowledge (Powell, 1990). Hierarchical mode is associated to clear 
departmental boundaries, clear lines of authority, detailed reporting mechanisms and formal decision-making 
structures. This has obvious benefits in terms of reliability and accountability. 
 
Network mode of governance arises from the complementary interests of actors (Lowndes and Skelcher, 
1998). Powell (1990) states that networks are “lighter in their feet” and his basic assumption of network 
relationships is that “actors are dependent on resources controlled by another and there are benefits to be 
gained by the pooling of resources”. Powell (1990) considers also the role of information in networks by 
arguing that the most useful information in networks is not that that which flows down the formal chain of 
command or which is signalled by price information. Rather, while network relationships are based on trust, 
loyalty and reciprocity (Lowndes and Skelcher, 1998), the most important information is obtained from 
someone whom you have dealt with in the past and found to be reliable (Powell, 1990). Parker (2007) sees the 
emergence of networked governance portraying a more general shift from government to governance.  
 
According to Parker (2007), the shift is a result of privatization, contracting and marketization. Indeed, 
networks have become an important foundation of governance especially in the case of problems, which cut 
across policy fields (cf. van Bueren et al., 2003). More specifically, the emphasis on networks in the governance 
literature is designed to capture decision-making processes that are decentralized, characterized by fluidity 
(Parker, 2007), and where the roles and responsibilities are blurred (Stoker, 1998).  
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Recently, organization theorists, management scholars and researchers in the areas of public administration 
and public management have been increasingly interested in hybrid organizations, hybrid governance and 
hybridity more generally (cf. Hansmann, 1996; Thynne, 2011; Kreps and Monin, 2011; Reay and Hinings,  2009; 
Pache and Santos, 2013; Ebrahim et al., 2014). Looking hybrids from the public administration perspective 
means that the focus is on institutional settings where public and private actors operate according to public 
interest or where private firms take care of public service provision (Johanson and Vakkuri, 2017). For most 
authors hybrids are not only made up of a mix of actors tied together through resource dependencies but 
around complex problem settings (Gross, 2017). Hybrids often address problems that individual actors are not 
able to solve independently. According to Johanson and Vakkuri (2017) hybridity covers situations of: 1) mixed 
ownership, 2) goal incongruence and competing institutional logics, 3) multiplicity of funding arrangements, 
and 4) public and private forms of financial and social control. Thus, in hybrids actors from diverse policy 
sectors with different governance modes come together to attain common goals and outcomes. 
 
The next section aims to link knowledge management and governance literatures. At the same time, an 
attempt to shift the unit of analysis is made to illustrate why knowledge management initiatives easily fail in 
the public sector and to point a direction for knowledge management research to support hybrid governance.   

3. Knowledge management and hybrid governance 
Knowledge management refers to identifying and leveraging the collective knowledge in an organization to 
help the organization compete (von Krogh, 1998). KM involves processes such as creating, storing, transferring, 
and applying knowledge (Alavi and Leidner, 2001). Most importantly, knowledge management is aimed at 
improving an organization’s overall performance (Wiig; 1997; Kalling, 2003).  
 
In order to attain this objective, organization’s knowledge strategy defines valuable knowledge and the 
processes necessary for its acquisition, sharing, and utilization (cf. Hansen, Nohria, and Tierney, 1999; Zack, 
1999; Laihonen, Lönnqvist, and Metsälä, 2015). Earl (2001) and Zack (1999) focus on recognizing performance 
and knowledge gaps and then knowledge management strategy should provide guidance regarding how 
knowledge can make a difference in filling these gaps. Zack (1999) argues that every strategic decision has a 
profound influence on knowledge, skills, and core competencies. One of the most important tenets in the 
literature is that the identification and selection of knowledge management initiatives and tools should always 
be a derivative of the business strategy (Earl, 2001; Hansen et al., 1999; Zack, 1999). 
 
Within a hierarchy (single organization), it is straightforward to follow the above guidelines in composing a 
knowledge strategy: 1) define business objectives, 2) recognize the performance and 3) knowledge gaps and 4) 
compose an action plan for attaining the objectives. Of course, the practical challenges may be far more 
complicated than the theory assumes. Nevertheless, hierarchy defines authority and supervisory structure that 
legitimises actors, defines roles and accountabilities and allows certain roles the power to make decisions on 
all strategic issues. Naturally, it depends on the organization culture and management style what kind of 
dialogue and level of participation is applied in defining objectives and what information is used for evaluating 
whether objectives are attained. However, there are no major issues in lining up the governance model and 
the knowledge strategy. The data gathered is typically stored in knowledge repositories that serve the needs of 
operative and strategic decision-making (Figure 1). This information relates to predefined performance 
indicators (KPI’s) driven from organization’s business objectives. This model follows the ‘traditional way’ of 
composing a knowledge strategy – it proceeds from the organizations’ business objectives to knowledge 
initiatives as guided by the KM literature. 
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Figure 1: Predefined performance information and organizational knowledge repositories. 

In a network mode of governance, actors are dependent on resources controlled by another and there are 
benefits from the pooling of resources (Powell, 1990). This pooling of resources, and especially knowledge 
assets, is an interesting topic for knowledge management scholars as well but here the focus is on decision 
support. From the decision-making viewpoint, the lower part of the Figure 1 illustrates a typical solution for 
network performance measurement. This approach aims to integrate organizational silos and aggregates 
performance information into a shared knowledge repository. Of course, both hierarchies and networks also 
use external data sources to support, for example, market analysis and in developing their understanding on 
customer behavior. Nevertheless, despite the fact that in some cases network specific indicators are 
developed, the main emphasis is still on organization specific data, which was originally gathered to answer 
organization specific questions. Indeed, our theoretical models and heuristics rule out everything that takes 
place between organizations. The main argument arising is that performance of the network is then defined 
from the perspectives of individual organizations and based on information that these organizations have 
defined important. What about the shared value and the customer perspective? In practice there seems to be 
a significant trend into a different direction where the traditional model of knowledge management is not able 
answer the questions posed by the business. 
 
Three simultaneous phenomena challenge the traditional model of knowledge management in public 
administration. First, public and private organisations are increasingly collaborating and compose hybrid 
organizations with the specific characteristics discussed earlier in this paper. Second, hybridity induces a need 
to share information and knowledge between different governance modes, that is, hierarchies and markets. 
Third, citizens and customers are not interested in organizational performance, instead they want to have 
services that meet their expectations and values, and thus, performance evaluation needs different 
information than the organization specific solutions are able to provide. 
 
Following these three viewpoints, Figure 1 can be re-drawn. In Figure 2, organizational knowledge repositories 
represent public and private actors operating according to public interest as stated by the definition of hybrids 
above (Johanson and Vakkuri, 2017). Similarly, in this constellation, organization-specific knowledge 
repositories also represent various governance modes that overlap and coexist in hybrids (Lowndes and 
Skelcher, 1998). The main idea here is to break loose from the organizational heuristics and to pose a question: 
what would be different if the unit of analysis is changed from an organization to a hybrid system where 
different governance modes overlap and coexist? 
 
The question is not meant to be rhetorical or only theoretical. There already exists several practical 
implementations of ‘data lakes’ presented in Figure 2, and despite many knowledge management and 
management scholars recognize this common practice we are still restrained by our organization focused 
thinking when developing our theories. Our heuristics is built to simplify the world and therefore we focus on 
organizations although we are well aware that this simplification loses some of the critical aspects that lie 
behind the success or failure of organizations (and knowledge management). In Figure 2, the predefined 
organizational performance targets and information structures do not restrict the availability and use of data.  
 
Instead, all the data (structured and unstructured) is moved into a data lake from which performance 
information is retrieved through advanced analytics and analysed with the help of machine learning. This 

Knowledge 
repository I

Knowledge 
repository II

Knowledge 
repository III

Predefined KPI’s
-
-
-

Predefined KPI’s
-
-
-

Predefined KPI’s
-
-
-

Network KPI’s aggregated from the organizational data
- KPI1 + KPI2 + KPI3

- Network KPI’s
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enables performance analysis at the system-level, and is not restricted by the organizational mental models 
and predefined rules. Further, this data is complemented with the data from many additional sources like 
personal devices (computers, tablets, phones, clocks etc.), web sites, mobile apps, social media and the any 
other sources of open data, which brings more depth to the analysis. 
 

 
Figure 2: From organizational knowledge silos to data lakes and shared knowledge repositories. 

In practice, the data lake may include data on personal income and taxation, location and shopping behaviour 
internet usage, health records (both public and private), and personal activity data (i.e. sleeping, sports, eating 
and drinking habits). Organizations in any industry would be interested in gaining all this information about 
their customers. A decade ago, the problem of collecting, accessing, and utilizing this data was mostly 
technical, but today, it is technically a fully achievable scenario. The question now is, what is the role of 
knowledge management in this world where computers, artificial intelligence and machine learning take 
responsibility of the data mining and where robots and chat bots interact with customers. The next section 
aims to recognize some of the questions that need to be answered when considering knowledge management 
for hybrid governance. 

4. Discussion 
The paper discussed the future of knowledge management in the specific context of hybrid governance. The 
discussion can be summarized into three arguments that provide the basis for a research agenda to advance 
our understanding of knowledge management for hybrid governance: 
 

1. Knowledge management for hybrid governance requires a wider theoretical standpoint than the 
dominant knowledge-based view. 

2. The essence of knowledge management in hybrids lies in the dialogic interaction between actors and 
recognition of mutual benefits. 

3. New methods and data are needed for understanding and modelling the networks where hybrids 
create value for different shareholders. 

 
The majority of knowledge management studies apply the theoretical foundations of resource-based view 
(Barney, 1991) and knowledge-based view (Grant, 1996; Spender, 1996). This does not seem sufficient 
approach in hybrid context where actors operate with different institutional logics, and where perceptions of 
value and performance may differ significantly. There may even be a need for reconsideration of 
organizational boundaries. Kunttu (2017) and Santos and Eisenhardt (2005) present four distinct conceptions 
of boundaries that lead to different theoretical explanations of organizational boundaries, and thereby, set 
very different questions for knowledge management. Table 1 brings together the discussion on organizational 
boundaries and knowledge management in hybrids. The aim of the table is to demonstrate how the basis on 
which we draw organizational boundaries sets a starting point for knowledge management. Moreover, if 
hybridity redraws organizational boundaries, like it has already done in some cases and may well do also in the 
future, this requires re-positioning of the role and activities of knowledge management as well.  
 

Knowledge 
repository I

Knowledge 
repository II

Knowledge 
repository III

“Data lake” / Joint knowledge repository
- No predefined KPI’s

- Questions (KPI’s) are defined by linking data in a totally new way
- Enables a system-level analysis based on all the available 

information

”All data” brought into a common
repository

Inclusion of data from other than network participants’ data
- e.g. personal data from the customers, data from other organizations, 

open data etc.
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Table 1: Organizational boundaries and knowledge management (original discussion on organizational 
boundaries presented by Kunttu (2017) and Santos and Eisenhardt (2005)) 

 
 
The theoretical perspectives presented in Table 1 have wide-ranging implication for many areas of KM. Despite 
the focus of this particular paper has been on decision support, it seems clear that discussion related to 
intellectual capital, organizational learning, and for example, enterprise architecture are concerned when 
redrawing organizational boundaries.  
 
There already exists some interesting theoretical openings regarding knowledge governance (Choi, Cheng, 
Hilton and Russell, 2005; Foss, 2007; Zyngier and Venkitachalam, 2011; Schroeder et al., 2012; Zyngier and 
Burstein, 2012). The concept of knowledge governance is defined as “the collection of explicit and systematic 
functions and constructs to ensure the delivery of anticipated or predicted benefits of KM strategy 
development and implementation in an authorized and regulated manner” (Zyngier and Burstein, 2012). 
Indeed, knowledge governance refers to choosing structures and mechanisms that can influence the processes 
of sharing and creating knowledge (Foss, 2007). This literature considers governance as “the distribution of 
decision making rights and responsibilities and the procedures and mechanisms for making and monitoring 
strategic decisions” (Schroeder et al., 2012; Peterson, 2004). The focus of knowledge governance literature is 
primarily on governing knowledge management initiatives within an organization and the approach lacks some 
of the critical viewpoints that arise from hybridity. Certainly, values and opinions may conflict also within an 
organization but the scale is different compared to goal incongruence and competing institutional logics 
perceived in hybrids.  
 
Despite the main focus of knowledge governance is internal the literature consists also some really interesting 
and profound studies that bring as back to the discussion of firm boundaries and the importance of ‘discrete 
organizational forms’ (Grandori, 2001). Indeed, Foss (2007) asks a very important question: “what 
combinations of governance modes are best suited for promoting knowledge sharing, integration and creation 
within and between firms?” This is the critical question for knowledge management in hybrid governance. 
Truly, how should we perceive the principles of knowledge management in situations where mixed ownership, 
goal incongruence and competing institutional logics and various financial and social control mechanisms guide 
the perceptions of value and valuable knowledge into different directions? 
 
Considering the characteristics of hybrids, it seems inevitable that different knowledge systems will collide and 
new tools and methods are needed in finding a balance between different governance modes and knowledge 
management approaches. The argument of this paper is that in many cases these are not primarily knowledge 
management discussions. Knowledge governance and integration of knowledge systems is required but before 
that, there are many questions to be solved that reach further than the topics that are in the hands of 
knowledge managers. However, knowledge management can help in building a common ground for the 
dialogue (Laihonen and Mäntylä, 2017; Rajala et al., 2018) if actors are willing to participate and trust each 
other’s enough to share their data and interpretations.  
 
For an individual organization, questions like “what information we are willing to reveal to other network 
participants”, and “what are the costs and benefits of sharing that information” lie in the heart of its 

Theoretical roots Examplesof knowledge management questions in hybrids

Efficiency Efficiency and transaction cost economy: “The boundaries 
should be set at the point that minimizes the cost of 
governing activities.”

What are the costs of the new approach compared to the 
traditional one? Do we even know what are the costs of KM in 
the traditional model? How are these costs allocated in hybrids?

Power Resource dependence and industrial organization: 
“Organizational boundaries should be set at the point that 
maximizes strategic control over crucial external forces and 
critical external dependencies.”

Who has power over others in hybrids? Who is a legitimate 
actor? Who has the authority to define objectives and roles? 
Who is accountable for these decisions? Who defines critical 
knowledge? Who evaluates the risks and solves issues of data 
security?

Competence Contingency theory and resource-based view: 
“Organizational boundaries should be set at the point that 
maximizes the value of the firm’s resource portfolio.”

What kind on competences are need in the new world? What 
competences are specific to hybrids and how they differ from the 
traditional model? What is the value of partner’s competences?

Identity Managerial cognition and organizational identity: 
“Boundaries are set to achieve coherence between the 
identity of the organization and its activities.”

How is organizational identity composed if organization
boundaries get blurred and are continuously redrawn? How to 
solve principal-agent problems? Where are the boundaries of 
knowledge governance? Whose knowledge? How managers 
shape their actions and interpretations of the world? How values 
and norms are constituted?
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knowledge strategy in hybrid context. These questions do not concern only organizations but also individuals 
whose data is stored in data warehouses and data lakes. As discussed, these knowledge repositories enable 
system-level performance analysis but at the same time, those raise severe concerns on data security and 
privacy. These topics require a thorough dialogue between citizens, public authorities and private companies. 
Moreover, here, knowledge management becomes a governance issue. Therefore, knowledge management 
needs to renew itself and be capable of responding to the evolving knowledge needs of decision makers both 
in political and administrative sectors and in a business world. This requires an understanding of different 
governance modes as well as readiness to adapt to hybridity and its continuously evolving governance 
structures. 
 
Finally, hybridity will require also new methods for collecting, storing, integrating and analysing data. Recently 
there has been significant advances in this area and many approaches are available to model hybrid systems, 
their structures and dynamics. Some examples of these methods are computational network analysis 
(Huhtamäki et al., 2015), system dynamics modelling, agent-based modelling and various machine learning 
approaches. To support quantitative data analytics, information visualization and visual analytics allow sense-
making and storytelling, that is, gaining insights on the data and in sharing the findings (Russell et al., 2015).  

5. Concluding remarks 
The paper shed light to some of the very crucial concerns of knowledge management in the context of hybrid 
governance. The paper argued that in order to develop knowledge management for hybrid organizations we 
need to first understand how hybrids are governed and then develop a common ground for such knowledge 
management strategies and practices that would benefit all actors. This necessitates a dialogic approach and 
can only succeed when a mutual understanding of the shared benefits and value can be found.  
 
The paper contributes to the knowledge management literature in two ways. First, it shows how a knowledge 
strategy is always dependent not only on business strategy but also on governance mode. Second, the paper 
illustrated how different governance modes are driven by different information and how this has important 
implications for knowledge management. Together these contributions enhance our understanding of 
knowledge management in hybrid context. Of course, it has to be kept in mind that the paper presented an 
exploratory theorisation and the ideas need to be empirically evaluated and tested. This is the next step the 
author aims to take. 
 
More generally, the concluding argument of the paper is that there will still be a significant role for knowledge 
management in the future and that this role is not only technological. Technological advancements in the 
knowledge management area are most certain but more importantly this paper illustrated the importance of 
bringing the ideas of knowledge management into those discussions where the strategic decisions are made. 
Moreover, this necessitates a thorough understanding of the governance structures. 
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Abstract: The complexity of modern manufacturing industry and the emergence of Industry 4.0 puts changing cognitive 
demands on human operators at work. Operators in this environment, Operator 4.0, will share knowledge through the use 
of new digital technologies that should be implemented in parallel with an organizational development towards Organiza-
tion 4.0. On an individual level within the organization, people benefit from understanding their own knowledge needs and 
gain necessary knowledge through knowledge sharing activities. In pre-Industry 4.0 organizations, this is done primarily 
through meetings. Originally developed to create smart meetings in smart factories, an elaborated version of the MEET 
model (Gullander et al, 2014) is used in this paper to evaluate the needs for sharing of tacit and explicit knowledge, both in 
regards to how it affects the Information System and the Organization System. By adding a systematic process approach to 
mapping individual knowledge needs related to production activities, these needs can be identified for each process step. 
By using this systematic approach to apply the MEET model, two Swedish SMEs within the manufacturing industry have 
developed their knowledge sharing activities. This human-centred study, based on questionnaires and interviews, focuses 
on how shop-floor operators perceive changes in knowledge sharing activities due to the use of the MEET model. Novelty 
in this research lies in the attempt to link the technology-intensive Industry 4.0 development with an organizational em-
phasis. Results show that the applied method can be used to pragmatically improve knowledge sharing from certain as-
pects, but further research is required to determine the correlation between different areas and their effect on knowledge 
sharing. This paper suggests that knowledge sharing in organizations can be benefitted from Industry 4.0 enabling technol-
ogies, introducing this as Organization 4.0. 
 
Keywords: Organization 4.0, Operator 4.0, Industry 4.0, knowledge sharing. 

1. Introduction 
To facilitate the transition to a more flexible future manufacturing industry, the idea of Industry 4.0 has 
emerged, which implores that factories should have visibility, transparency, predictive capacity, and adaptabil-
ity to gain Industry 4.0 maturity (Schuh et al, 2017). Many companies today are yet to reach pre-Industry 4.0, 
i.e. not yet at the first step of digitalization, e.g. still using papers or whiteboards for communication (Fast-
Berglund et al, 2014). This paradigm shift also sets cognitive demands on shop-floor operators to manage 
working in Industry 4.0, becoming Operator 4.0 (Romero et al, 2015). In order for Operator 4.0 to work in this 
technologically developed Industry 4.0, Schuh et al (2017) propose four structural areas to be developed: re-
sources, information systems, organizational structure, and culture. Resources and information systems, main-
ly involving the implementation of new technology, have received the lion’s share of attention, within research 
and practice alike (Kern-Isberner, Fürnkranz and Thimm, 2017; Stich, Schmitz and Zeller, 2017). However, the 
company’s structure, people, and activities also need to be developed in parallel (Gullander et al, 2014; Jo-
hansson et al, 2018) to support the agile manufacturing process of Industry 4.0 (Schuh et al, 2017). To denote 
the importance of knowledge sharing within the agile organization in Industry 4.0, this paper introduces the 
term Organization 4.0. Information and communication technologies and knowledge management are vital for 
an organization to increase their Industry 4.0 maturity. Therefore, both Organization System and Information 
System must be considered in parallel, which is illustrated in the MEET model (Gullander et al, 2014). Often, 
the sharing of knowledge in the manufacturing industry occur in physical face-to-face meetings. Thus, meet-
ings are an important factor in this model. The MEET model was created to improve such meetings by opening 
up the possibility of time-place flexibility and an increased use of smart digital solutions to share knowledge. 
 
Within the hierarchy of data-information-knowledge-wisdom, each step builds on the foundation of a previous 
step (Ackoff, 1989). Information systems are playing an important supporting role in the knowledge sharing of 
organizations (von Krogh, 2002). In order to bridge over from the information system to the organization sys-
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tem, the transformation process from data, via information, to knowledge becomes vital to understand (Row-
ley, 2007). Inkinen (2016) claims that recent technological development has greatly benefitted knowledge 
management practices, e.g. combination and quicker access to knowledge. However, knowledge creation and 
retention are difficult to implement in practice, since it relies on the sharing of knowledge and information 
between knowledge workers and its environment (Massingham, 2014). Cook and Brown (1999) distinguish 
organizational knowledge from organizational knowing, they mean that knowledge is a tool of knowing, and 
that knowing is an aspect of our interaction with the social and physical world, and that the interplay of 
knowledge and knowing can generate new knowledge and new ways of knowing. 
 
In this paper, the combination of Organization System, Information System and knowledge sharing is discussed 
with regards to industrial cases at two Swedish SMEs where four knowledge sharing activities were developed. 

2. Knowledge sharing 
Data can be contextualized into information when knowledge is applied (Drucker, 1988). When information is 
mixed with experiences and insights, knowledge can be transformed into knowing (Davenport and Prusak, 
1998). Thus, knowledge is required to create and understand information (Tuomi, 1999). Unlike information, 
knowledge is dependent on human commitment and belief (Nonaka, 1994). While information is descriptive, 
knowledge is prescriptive (Ackoff, 1989). Knowledge can be divided into tacit and explicit knowledge (Smith, 
2001). Tacit knowledge is regarded as more challenging to manage and a source of competitive advantage and 
numerous research contributions have been made within this field (Drucker, 1988). Tacit and explicit 
knowledge are shared differently, both with regards to if the knowledge output is tacit or explicit (Nonaka, 
1994; Small and Sage, 2005) and also if it on an individual or group context (Crossan, Lane and White, 1999; 
Small and Sage, 2005). Small and Sage (2005) give examples of the four knowledge types that Cook and Brown 
(1999) proposed by crossing the tacit-explicit dimension with the individual-group context, see Figure 1. 

 

 
Figure 1: Types of knowledge, by Cook and Brown (1999) and adapted by Small and Sage (2005). 

Another view that also considers the difficulty to disseminate knowledge is whether to regard it as an object 
(knowledge as an object, K-O) (Sveiby, 2007), or as something that is constructed in a social context and thus 
cannot be separated from the context or the individual (knowledge as a subjective contextual construct, K-
SCC). Adopting a K-SCC view in line with Paulin and Suneson (2015) has two consequences for this paper. First, 
an understanding of the individuals’ needs and perceptions are vital for the understanding of the situation, 
and second, the organization of knowledge sharing activities might constitute a knowledge barrier that needs 
to be taken into consideration.

2.1 Model for knowledge sharing 
Models for knowledge sharing between individuals are commonly based on the Shannon and Weaver (1949) 
model for communication. Here, a knowledge dissemination model by Paulin (2013) is used (Figure 2, left). The 
Paulin model is a synthesized model building on Lindkvist (2001), Cummings and Teng (2003), Paulin (2006), 
Minbaeva (2007), and Duan, Nie and Coakes (2010), adapted for knowledge sharing in manufacturing contexts. 

Tacit 
Knowledge

Explicit 
Knowledge
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(as action)
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Figure 2: Model for knowledge sharing (Paulin, 2013) (left) and The MEET model (Gullander et al, 2014) (right). 

Actors refer to the individuals involved in the knowledge sharing activity. In the Shannon and Weaver (1949) 
model there is an emphasis on sender and receiver, but without any feedback loops included. Here, the inter-
action between actors is included. Content refers to shared knowledge. Media include the channels or 
knowledge carriers by which knowledge is shared. This can be, for example, face-to-face interaction or e-mails. 
Context is the situation in which knowledge is shared. These components in the model are emphasized when a 
K-SCC view is applied. Each of the five components in the model consists of associated factors that have an 
influence on knowledge sharing (Paulin and Winroth, 2013): facilitators (with a positive impact on knowledge 
sharing), inhibitors (with a negative impact), and obstacles (that obstruct until certain conditions are fulfilled).

2.2 The MEET model for analysing knowledge sharing activities 
The MEET model, as introduced by Gullander et al (2014) in Figure 2 (right), is separated into Organization Sys-
tem and Information System. These two integral systems are further divided into five areas each, with the ag-
gregate bottom four areas (explicit knowledge, tacit knowledge, information, and data) being the content that 
is shared. In the centre, between the Organization System and Information System stands the representation 
of the time-place flexibility, which signifies that knowledge sharing activities can occur with the actors partici-
pating during the same or different time, and at the same or at different places (Baecker, 1993). 

2.3 Knowledge sharing in the MEET model 
In this paper, the models from Figure 2 are used to explain the knowledge sharing process and the MEET mod-
el is used by the case companies to promote the development of their knowledge sharing activities. The rela-
tionship between these two models is presented in Figure 3. 

 

 
Figure 3: Relationship between the Paulin model and the MEET model. 
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People are the participants of the knowledge sharing activities, which can be both source and recipient actors. 
These activities occur in a certain context, which can be placed in the company’s organizational structure. Da-
ta, information, tacit and explicit knowledge are various types of content that are shared during the activities.  
 
While activities are what is done during the knowledge sharing activities, the logic dictates how the knowledge 
sharing activities are useful for the actors. The technology constitutes the media, or carrier, that cognitively 
supports the knowledge sharing activities. Linking technology with documentation of the shared content in 
repositories are the back-end IT architecture.

3. Industrial cases 
The elaborated version of the MEET model with a focus on knowledge sharing from Figure 3 was used at two 
case companies. Both case companies, A and B, are SMEs located in Sweden and are subsidiaries of Finnish 
parent companies. Company A sells, installs and provides service for scales and weighing information man-
agement systems. Its parent company manufactures and delivers the products to them. Company B manufac-
tures, sells and installs heat and smoke exhaust ventilators and roof domes for intake of natural light. 
 
Both case companies wanted to use the MEET model to help themselves develop their knowledge sharing ac-
tivities with the purpose of improving the communication between employees. By studying the components of 
a specific knowledge sharing activity, they can adapt these to better suit the knowledge needs of recipient 
actors. Two knowledge sharing activities were studied at each company, A1 and A2, B1 and B2 respectively. 

3.1 Methods 
The applied research approach was the same for studying the implemented changes for the four knowledge 
sharing activities at the two case companies. First, an introductory workshop was held at each case company 
during a first visit. During this workshop, company participants were introduced to the MEET model by the 
authors, and the companies identified two knowledge sharing activities themselves for development work. For 
each of these knowledge sharing activities a questionnaire was filled out, and together with documentation 
from the workshop, it constituted a description of the situation before changes were carried out. The case 
companies applied the MEET model and carried out changes themselves to their selected knowledge sharing 
activities. Afterwards, during a second visit, the same questionnaires as before were filled out, followed up by 
interviews. The research activities were conducted in Swedish. 

3.1.1 First visit: Introductory workshop 
The introductory workshops had three purposes. First, to introduce the MEET model, so that the companies 
may use it. Second, to select which knowledge sharing activities to study. Third, to gather empirical results, 
both qualitative documentation of the situation before changes and quantitative questionnaire responses. 
 
The selection of knowledge sharing activities centred on individuals’ needs of knowledge in their work. It start-
ed with a process mapping of current operations and a prioritization of processes based on participants’ sense 
of urgency. After processes were selected, its sub-processes were outlined. The individuals that work at the 
sub-processes inventoried required knowledge to execute tasks at each sub-process, and subsequently how 
that knowledge was shared. The participants agreed on two of the sub-processes for further studies and filled 
out a questionnaire concerning one of their selected knowledge sharing activities, which together with their 
newly gained knowledge about the MEET model served as a basis for discussion of their development work. 
 
The MEET model, and its ten focus areas, including the participants’ own questionnaire results, formed the 
basis for the companies’ own discussions and consequent planning and implementation of changes to the se-
lected knowledge sharing activities.  

3.1.2 Second visit: Interviews 
By the time of the second visit, the companies had implemented some changes to their selected knowledge 
sharing activities. Interviews with individual participants were held, which were broken up into two portions. 
First, with a structured interview approach, the participants were asked to explain the reasons for their re-
sponses to the questionnaire. Second, with a semi-structured interview approach, the participants were asked 
to explain their perception of the changes since the first visit.
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3.1.3 Both visits: Questionnaires 
Questionnaires for their knowledge sharing activity were filled out by the participants during both visits. Each 
of the questions in the questionnaire is connected to either two or three of the MEET areas (Li et al, 2016; Li et 
al, 2017). There were four-choice options for answering and the weights of the answer options were: 0, 0.25, 
0.75, and 1. The weighting was not shown to the respondents, but the connection to the MEET areas was visi-
ble however not in the centre focus. The questions and answering options are detailed in Li et al (2016) and Li 
et al (2017). 

3.2 Company A 
Company A has 5 employees, including CEO, at their main site that work with sales and management. Addi-
tionally, regional service operators work from other locations in Sweden. All of the 5 employees at the main 
site participated in the introductory workshop, filling out questionnaires and interviews. The CEO participated 
in questionnaires and interviews for both A1 and A2, thus why the sum of participants for A1 and A2 is 6. The 
participation by Company A, along with Company B are summarized in Table 1. 

3.3 Company B 
Company B has 11 employees, including CEO, working at their main site. 4 employees work with sales and pro-
duction management, and 7 employees work on the shop-floor. Additionally, regional installation operators 
work from other locations in Sweden. As summarized in Table 1, the 4 employees working with sales and pro-
duction management participated in the introductory workshop, and all of the 11 employees at the main site 
participated in filling out questionnaires and interviews except for one shop-floor operator who did not want 
to participate due to leaving the company close in time. 

Table 1: Summary of participation of the case companies 

 

4. Results 
For each of the four knowledge sharing activities, the results from the interviews and questionnaires are de-
scribed as the status during the first visit, the implemented changes until the second visit, and questionnaire 
comparisons. 

4.1 Knowledge sharing activity A1: weekly phone meetings, order planning 

4.1.1 First visit (before) 
Knowledge sharing activity A1 is a same time-different place weekly phone meeting (technology). The content 
(activity) concerns delivering orders to customers regarding Company A’s sales and its priorities and planning. 
The actors (people) include the management team at the main site on one side, and service manager and re-
gional service operators on the other side. Apart from the phone meeting, the content is documented in 
minutes and distributed by e-mail to the meeting participants afterwards. 

4.1.2 Second visit (after) 
Not much change to the carrier (phone meeting and distribution of minutes) has been done, but activity-wise 
the logic of the meeting has switched from a 3 weeks’ perspective to a 2 weeks’ foresight of sales planning 
while keeping the same meeting agenda.

In Table 2, the average responses to the questionnaires of the knowledge sharing activity A1 are presented. 
The average of the responses for each question is presented in columns “Before” (first visit) and “After” (sec-
ond visit). The questions are sorted after its connected MEET areas. The column “Change” compares the dif-
ference between “Before” and “After”. The column “Area change” averages the 2-3 questions connected to 
that specific MEET area. In the “Before” and “After” columns, values below 0.125 or above 0.875 are highlight-
ed with black and grey backgrounds respectively, to indicate a low or high value, since these values are half-

Company
Number of 
employees

Participants at 
introductory  
workshop

Number of 
questionnaire 
respondents

Number of 
interviewees

Dates of first 
and second 
visits

A1 Weekly via phone, order planning 3 3
A2 Irregularly via phone, service planning 3 3
B1 Daily face-to-face, production preparation 4 4

B2
Daily face-to-face, shop-floor planning and

feedback
7 (first visit)

6 (second visit)
6

Knowledge sharing activity

31 August, 2017
5 March, 2018

29 May, 2017
6 March, 2018

A 5 5

B 11 4
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way between the two lower and higher weighting values for the answer options. For the columns “Change” 
and “Area change”, values below or above 0 are highlighted with black and grey backgrounds respectively to 
indicate a decrease or increase of the average among the related questions. 
 
From “Before” and “After” columns in Table 2, the respondents think that they have a good dialogue to start 
with (Q4), but after the change, the standard for how the meeting should be conducted (Q1) and its documen-
tation (Q7) also improved. In the “Area change” column, most improvements occurred for data and infor-
mation, because the respondents feel encouraged to participate more actively during the meetings (Q3) and 
good technological support tools exist for presenting and documenting data and information (Q5, Q6 and Q7).

Table 2: Questionnaire results, knowledge sharing activity A1 

 
 

Based on the interviews, most changes relate to logic, which is not reflected by the questionnaire results in 
Table 2. This can be explained by that despite good technological support tools (Q5), the meetings’ relevance 
for the daily work (Q9) was already high for the first visit so that it was difficult for further improvement. 

4.2 Knowledge sharing activity A2: irregular phone meetings, service planning 

4.2.1 First visit (before) 
Knowledge sharing activity A2 is a same time-different place phone meeting occurring irregularly when neces-
sary. The content concerns managing and delivering service to two specific products in Company A’s portfolio. 
The actors include an administrative staff at the main site on one side and a regional service operator on the 
other side. Apart from the phone meeting, the content is documented in a system for managing work orders 
that is visible for both actors as well as in an Enterprise Resource Planning system that is only visible for the 
administrative staff, who also manually links together these two IT systems (architecture). 

4.2.2 Second visit (after) 
Not much change to the carrier (phone meeting and documentation in IT systems) has been done, but activity-
wise an agenda supporting the sharing of knowledge has been formalized and a template for documentation 
has been simplified to match the knowledge needs of both actors.

Comparing “Before” and “After” in Table 3, the respondents agree that originally for these meetings, the dia-
logue was good (Q4), but there were no standards (activities) for how to conduct them (Q1), which improved 
after the change, along with better use of their technological support tools (Q5). These changes are entailed in 
column “Area change”, where most improvements occurred for structure, activities, and logic. Additionally, a 
clearer connection between the meeting content and its relevance for the daily work (Q9) contributes to the 
improvement of these MEET areas. 
 
Most changes relate to logic and activities according to the interviews, which is reflected by the questionnaire 
results in Table 3. However, Table 3 also shows a change in structure, which is innately related to the same 
questions as activities (Q1 and Q9). 
 
 
 

Organization 
System areas Question Before After Change

Area 
change

Information 
System areas Question Before After Change

Area 
change

Q1 0.83 0.92 0.08 Q7 0.67 1.00 0.33
Q9 0.83 0.75 -0.08 Q8 0.83 0.67 -0.17
Q2 0.58 0.58 0.00 Q10 0.83 0.58 -0.25
Q4 0.92 1.00 0.08 Q5 0.50 0.75 0.25
Q1 0.83 0.92 0.08 Q6 0.50 0.75 0.25
Q9 0.83 0.75 -0.08 Q10 0.83 0.58 -0.25
Q2 0.58 0.58 0.00 Q5 0.50 0.75 0.25
Q3 0.58 0.83 0.25 Q9 0.83 0.75 -0.08
Q4 0.92 1.00 0.08 Q3 0.58 0.83 0.25
Q8 0.83 0.67 -0.17 Q6 0.50 0.75 0.25

Q6 0.50 0.75 0.25
Q7 0.67 1.00 0.33

Structure 0.00

People 0.04

-0.03

Activities 0.00

Data 0.29

Technology 0.08

Logic 0.08

Information 0.25

Explicit 
Knowledge

0.13

Tacit 
Knowledge

-0.04

Architecture

ϭϲϱ
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Table 3: Questionnaire results, knowledge sharing activity A2 

 

4.3 Knowledge sharing activity B1: daily face-to-face meetings, production preparation 

4.3.1 First visit (before) 
Knowledge sharing activity B1 is mainly a same time-same place meeting concerning production planning. The 
content concerns knowledge required to prepare work orders for production based on customer orders. The 
actors include various functions in the sales and production management teams. Participants may join the 
meeting by phone if not physically present. The outputs of these meetings are work orders, which get distrib-
uted to knowledge sharing activity B2. 

4.3.2 Second visit (after) 
The interviewees agree that the carrier has remained the same. However, the activities of the meetings have 
changed from solving urgent problems to ensuring the quality of all prepared work orders before these are 
sent to the shop-floor. Previously, the meetings occurred spontaneously when needed, around once a week, 
but now it occurs on a daily basis. 
 
From “Before” and “After” columns in the questionnaire results of Table 4, the respondents often use their 
opportunity to speak (Q3), both before and after the change. It is continuously unclear how the meeting 
should be documented (Q7). However, it’s the relevance for the daily work has become clearer (Q9). In the 
column “Area change”, most improvements occurred for architecture, which can be attributed to that the re-
spondents thought that it has become easier to access knowledge required for the meeting (Q8), connecting 
the meeting to Company B’s other information systems (Q10). 

Table 4: Questionnaire results, knowledge sharing activity B1 

 
 
While most changes, when interviewing the participants, seem to be related to activities, this is not reflected 
by the questionnaire results in Table 4. Despite the change of agenda, the interviewees argued that they felt 
that it’s a continuous development effort, thus maintaining the perception of the question (Q1) which moder-
ated the already high perception of improved relevance for daily work (Q9).

Organization 
System areas Question Before After Change

Area 
change

Information 
System areas Question Before After Change

Area 
change

Q1 0.00 0.75 0.75 Q7 0.67 0.67 0.00
Q9 0.25 0.58 0.33 Q8 0.50 0.42 -0.08
Q2 0.42 0.58 0.17 Q10 0.83 0.42 -0.42
Q4 0.92 0.75 -0.17 Q5 0.42 1.00 0.58
Q1 0.00 0.75 0.75 Q6 0.67 0.75 0.08
Q9 0.25 0.58 0.33 Q10 0.83 0.42 -0.42
Q2 0.42 0.58 0.17 Q5 0.42 1.00 0.58
Q3 0.50 0.58 0.08 Q9 0.25 0.58 0.33
Q4 0.92 0.75 -0.17 Q3 0.50 0.58 0.08
Q8 0.50 0.42 -0.08 Q6 0.67 0.75 0.08

Q6 0.67 0.75 0.08
Q7 0.67 0.67 0.00

0.04Data

-0.17

0.08Technology

Logic

Information

Architecture
0.54

0.00

0.54

0.46

0.08

0.13

-0.13

Structure

People

Activities

Explicit 
Knowledge

Tacit 
Knowledge

Organization 
System areas Question Before After Change

Area 
change

Information 
System areas Question Before After Change

Area 
change

Q1 0.56 0.56 0.00 Q7 0.00 0.00 0.00
Q9 0.75 0.88 0.13 Q8 0.13 0.50 0.38
Q2 0.63 0.81 0.19 Q10 0.50 0.81 0.31
Q4 0.56 0.44 -0.13 Q5 0.38 0.25 -0.13
Q1 0.56 0.56 0.00 Q6 0.50 0.56 0.06
Q9 0.75 0.88 0.13 Q10 0.50 0.81 0.31
Q2 0.63 0.81 0.19 Q5 0.38 0.25 -0.13
Q3 0.94 0.94 0.00 Q9 0.75 0.88 0.13
Q4 0.56 0.44 -0.13 Q3 0.94 0.94 0.00
Q8 0.13 0.50 0.38 Q6 0.50 0.56 0.06

Q6 0.50 0.56 0.06
Q7 0.00 0.00 0.00

Structure

People

Activities

Explicit 
Knowledge

0.06

0.03

0.23

0.08Technology

Logic

Information

Architecture

0.00

0.03

0.06

0.09

0.03Data

0.13
Tacit 

Knowledge
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4.4 Knowledge sharing activity B2: daily face-to-face meetings, shop-floor planning and feedback 

4.4.1 First visit (before) 
Knowledge sharing activity B2 is a same time-same place face-to-face meeting concerning production planning 
that occurs on a daily basis. The content concerns clarifying knowledge required to perform the production 
work based on work orders produced from knowledge sharing activity B1. The actors include on one side the 
production manager and on the other side the shop-floor operators. The work orders are placed on a white-
board (technology), which supports this knowledge sharing activity. 

4.4.2 Second visit (after) 
Most operators perceived that the activities of the meetings have changed, but not all agree. Some detailed 
knowledge concerning specifics only relevant to a few meeting participants have been excluded from this 
meeting and are addressed later. This extraction has shortened the meeting substantially but hasn’t changed 
the meeting activities for most participants. The carrier (whiteboard) has changed considerably, which can be 
compared in Figure 4. Few operators think that even though the whiteboard has changed, it hasn’t affected 
their work. However, most operators agree that the shared knowledge has become more clear after the 
change because of the colour-coded indicators replacing illegible hand-writing. In general, most operators 
think that the shared knowledge is received better, reducing the need to ask for a repetition of certain 
knowledge later. 
 

  
Figure 4: Left: Whiteboard before the change, the signs above translate to “To do”, “Ongoing”, and “Finished”. 
Right: Whiteboard after the change, the headers above are Company B’s workstations. 

“Before” and “After” columns in the questionnaire results of Table 5 shows the standard agenda (activities) of 
the meeting was quite clear from the beginning, however, after the change, some thought it became less clear 
(Q1), but still high. Most respondents thought that the use of support tools during the meeting have become 
better after the change (Q5 and Q6). However, its connection to other information systems has deteriorated 
with the change (Q10). This has subsided technology in “Area change” column. Further, the good use of tech-
nological support tool (Q5) together with the relevance for the daily work (Q9) gives logic the highest increase. 

The mixed opinion of the impact of changes to activities is reflected in Table 5 with a very small average 
change. The technology change of carrier and the logic way to use it are noticeable in Table 5, only moderated 
by unclear connection to other information systems (Q10) of Company B. 
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Table 5: Questionnaire results, knowledge sharing activity B2 

 

5. Discussion 
In this paper, the MEET model has been used by the case companies to develop their knowledge sharing activi-
ties. Table 6 summarizes the results from the four knowledge sharing activities. It shows that the MEET model 
was applied to different situations. 

Table 6: Summary of results 

 
 
While A1, B1, and B2 shared group knowledge in common for the employees, A2 solved specific problems on 
an individual level. A2 and B1 contained more tacit knowledge based on experiences of the actors, while more 
explicit knowledge was shared in A1 and B2. 
 
Based on the workshops and interviews, many of the questionnaire responses were expected. However, for A1 
and B1, despite the interviewees voiced positively, the questionnaire results were lower than expected (Table 
6, bottom row). However, the MEET model was useful in supporting the case companies’ development of 
knowledge sharing activities from an Organization System perspective. Adopting a K-SCC view of knowledge 
sharing has prioritized individual needs for knowledge sharing, which in these cases has manifested as Organi-
zation System, containing the activities. Not many technological changes were made, perhaps because of in-
hibitors to invest in this kind of change, which also signifies the pre-Industry 4.0 context. 
 
Individuals’ needs for knowledge were supported by the use of the questionnaires before and after the 
change. The questionnaires before helped to create a picture among the participants for what changes were 
required and desired and the questionnaires afterwards helped review that picture. However, further research 
is required to determine the correlation between different areas that affect knowledge sharing and revise the 
questions of the questionnaire. Such a development may help with the understanding of how knowledge shar-
ing in Industry 4.0 affects Operator 4.0. 
 
In Table 6, with most expectations and surprises relating to the areas of activities, logic, and technology, the 
latter two (Information System) were mostly deliberate changes made by the companies, while the changes to 
the activities (Organization System) itself were often a consequence of that. The exception being knowledge 

Organization 
System areas Question Before After Change

Area 
change

Information 
System areas Question Before After Change

Area 
change

Q1 0.96 0.83 -0.13 Q7 0.86 0.83 -0.02
Q9 0.79 0.83 0.05 Q8 0.82 0.75 -0.07
Q2 0.64 0.79 0.15 Q10 0.50 0.25 -0.25
Q4 0.71 0.83 0.12 Q5 0.39 0.79 0.40
Q1 0.96 0.83 -0.13 Q6 0.50 0.63 0.13
Q9 0.79 0.83 0.05 Q10 0.50 0.25 -0.25
Q2 0.64 0.79 0.15 Q5 0.39 0.79 0.40
Q3 0.68 0.58 -0.10 Q9 0.79 0.83 0.05
Q4 0.71 0.83 0.12 Q3 0.68 0.58 -0.10
Q8 0.82 0.75 -0.07 Q6 0.50 0.63 0.13

Q6 0.50 0.63 0.13
Q7 0.86 0.83 -0.02

-0.12Architecture

Activities -0.04

People 0.13

Data 0.05

Technology 0.09

Logic 0.22

Information 0.01

Structure -0.04

Explicit 
Knowledge

0.03

Tacit 
Knowledge

0.02

Knowledge sharing 
activity

A1 A2 B1 B2

Type of shared 
knowledge

Group knowledge, explicit 
knowledge.

Individual knowledge, 
tacit knowledge.

Group knowledge, tacit 
knowledge.

Group knowledge, explicit 
knowledge.

Time-place flexibility, 
MEET model

Same time-different place.
Weekly phone meeting.

Same time-different place.
Phone meeting occurring 
irregularly when 
necessary.

Same time-same place.
Face-to-face meeting; 
daily, production 
preparation.

Same time-same place
Face-to-face meeting: 
daily, shop-floor planning 
and feedback.

As expected from 
Tables 2-5

Activities: remains the 
same.

Logic and activities: 
increases.

- Activities: small change.
Technology and logic: 
increase.

Surprising from 
Tables 2-5

Logic: increase is lower 
than expected.

- Activities: increase is 
lower than expected.

-
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sharing activity A2, where the development focus of company A was on the Organization System rather than 
the Information System. In general, for knowledge sharing activities A1, B1, and B2, if instead of developmen-
tally prioritizing the areas of technology and logic, more efforts were spent on the areas of structure, people, 
and activities, other results that are more favourable for the Organization System in Tables 2, 4, and 5 should 
be expected, and thus, enabling the development and subsequent implementation of an Organization 4.0.

6. Conclusion 
This paper has shown that the MEET model can be used by SMEs for developing the support for individuals’ 
needs of knowledge sharing. Individuals’ needs were supported by adopting a systematic approach to analys-
ing sub-processes of work tasks, and how related knowledge sharing activities can be developed to cater to 
these needs in the work tasks. This was demonstrated by the two companies’ ability to use the MEET model. 

By using the MEET model with this systematic approach, the case companies have managed to implement 
some changes to their Organization System and Information System, which affected the perception of shared 
tacit and explicit knowledge in a mostly positive way. The four cases had different pre-conditions, which also 
shows a versatility of the use of the MEET model. 
 
In a pre-Industry 4.0 setting, this paper has shown the difficulty for SMEs to implement new digital technology 
to support individuals’ knowledge needs, since most implemented changes was related to the Organization 
System. While it may be easier to implement organizational changes as a consequence of more deliberate ef-
forts of technological development, the emergence of Industry 4.0 bears organizational challenges. Obstacles 
for SMEs to implement Industry 4.0 enabling technologies need to be identified and mitigated to support the 
knowledge needs of Operator 4.0. 
 
This can be accomplished by developing the structure, people and activities (Organization System) of a compa-
ny to better support knowledge sharing activities. Hence, this paper’s emphasis on elevating the importance of 
developing concepts and starting discussions concerning a future Organization 4.0.
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Abstract: According to OECD, South Africa’s downturn was fairly shallow during the 2008-2009 global financial crisis, 
mainly due to its strong banking system, low level of non-performing loans with comfortable capital cushions, and lack of 
direct exposure to problematic assets from the U.S. and Europe. Almost ten years have passed since the crisis, this research 
is interested in knowing what has happened in South Africa since the global financial crisis. With a longitudinal data from 
2001 to 2016 and based on the national human capital, market capital, process capital and renewal capital model, this 
paper found that South Africa declined in market capital the most, followed by process capital. Particularly, those related 
to foreign investment and cross-border venture. Skilled labor and employee training are also decreasing, which explains 
the complaints of foreign investors about its lacking qualified employees. Among the four types of capitals, human capital 
has the best improvement over the 16 years. South Africa can capitalize its better educated people, provide them better 
training for taking high skill jobs to attract more foreign direct investment. South Africa is the economic hub of Sub-Saharan 
Africa, this paper suggests that its government set priority to effectively and efficiently utilize its abundant resources and 
its high percentage of GDP spending on education and health to increase its competitiveness.  
 
Keywords: national intellectual capital, human capital, market capital, process capital, South Africa 

1. Introduction 
In 2016, reports on South Africa were dismal. Real GDP growth declined from 1.5% in 2014 to 1.3% in 2015 and 
was estimated to decline further to 0.7% in 2016 (Kumo, Chulu and Minsat, 2016). The legacies of apartheid, 
poor service delivery and widespread poverty characterized socio-political discourse throughout 2015 (Kumo, 
Chulu and Minsat, 2016). 
 
In 1994, South Africa held its first universal elections and became a democratic nation. Afterwards, the country 
experienced good economic growth until it was affected by the 2008 global financial crisis. Its GDP contracted 
by 18% in 2009 as the international demand for mining commodities receded and investors shied away from 
emerging markets (Neil, 2010). 
 
Not long after the end of apartheid, Crouch (1997) warned that South Africa had less human capital than 
physical capital relative to its competitors. Scholars advocated for greater investment in education, health and 
services improvement for capacity-building and growth (Booysen, 2007). However, until 2007, a large number 
of professionals continued to leave the country for better jobs in advanced economies, and the basic needs 
were still unfulfilled for substantial proportions of the black majority that make up approximately 78% of the 
total population (Moller, 2007b). Moreover, the HIV/AIDS pandemic, which had infected an estimated 5 
million individuals, undid the development gains achieved (Moller, 2007b). 
 
What happened? Do intangible assets play a role in facilitating economic growth? Different from past studies 
focusing more on physical assets for economic development, this paper takes the intangible intellectual capital 
viewpoint to examine the national performance of South Africa. Potential contributions of this research are 
twofold. First, it unveils the increasingly important intangible assets. Second, it identifies specific areas of 
improvement for South Africa.  
 
This paper first reviews the national profile of South Africa, then introduces national intellectual capital (NIC), 
and finalizes with suggestions.   

2. National Profiles 
Since South Africa became a genuine democracy in 1994 and the African National Congress (ANC) came to 
power, there has been a clear encouragement of “Africanness,” a determination to build the country on Afro-
centric rather than Euro-centric principles (West, 2006). Although its economy showed improvement, the pace 
of transformation was not fast enough. 
 

ϭϳϭ



Carol Yeh-Yun Lin 

South Africa possesses quite a lot of resources in terms of territory and people. It has a median age of only 
26.8 years, indicating human resources advantage. Very likely due to the HIV/AIDS prevalence rate of about 
1/5 of the adult population, the life expectancy of South Africa is only a little over 60 years with a fairly high 
health expenditure of 8.8% GDP. The high education expenditure of 6.1% GDP did not result in better 
employment opportunity. Unemployment remained high at 25.3%, with unemployment among youth at 52.5% 
in 2015. Population below the poverty line is over 1/3 and the Gini index is the second highest in the world. In 
addition, a total of 7.7 million people are without electricity (Lin, 2018). The trend of Global Competitiveness 
published by the World Economic Forum shows that in 2001, South Africa’s global competitiveness ranking 
was 34th in 2001, yet it dropped to 49th in 2015 (Lin, 2018).  
 
Irrespective of the 2008 global financial crisis, South Africa still sponsored international soccer’s 2010 World 
Cup. At least US$1.5bn was invested in improving the transportation systems (Neil, 2010). In hindsight, the 
overall rating of the World Cup was positive. The event added luster to the “Brand South Africa” and fostered 
genuine patriotic unity for a short while (Jacobs, 2013). Neil (2010) further commented that the World Cup 
could benefit South Africa in more intangible ways in the long run, through strengthening national cohesion 
and the country's image throughout Africa and in the world as a whole. This World Cup event also 
demonstrated how important intangibles are to South Africa. The next section introduces the basic concept of 
intangible intellectual capital. 

3. Intellectual Capital 
This study attempts to examine South Africa from the perspective of intangible intellectual capital to look into 
the values as well as the weak points of South Africa. 
 
Intellectual capital is a concept spawned at the organizational level and is defined as “intellectual material – 
knowledge, information, intellectual property, experience – that can be put to use to create wealth” (Stewart, 
1997). It is also considered as the difference between the market value and the book value of a firm. 
Intellectual capital concept at the firm level was expanded to national level (NIC) (Lin and Edvinsson, 2011).  
 
Given the intense globalized competition, there is a widespread recognition that intellectual capital is a critical 
force that drives economic growth. NIC is comprised of the knowledge, wisdom, capability, and expertise that 
provide a country with a competitive advantage over other countries and determine its potential for future 
growth. For instance, advanced countries create national value through service innovation, R&D, or improved 
GDP per hour worked (Lin and Edvinsson, 2011). Those countries rich in knowledge-intensive activities will be 
the winners in terms of future wealth creation (Bounfour & Edvinsson, 2004). 
 
Based on Lin and Edvinsson (2011), national intellectual capital mainly consists of human capital (HC), market 
capital (MC), process capital (PC), and renewal capital (RC). Readers can refer to Lin and Edvinsson (2011) and 
Stahle, Stahle and Lin (2015) for the definitions of the four component capitals (HC, MC, PC, RC). 

4. National Intellectual Capital of South Africa 
This section covers data and methods, the national intellectual capital profile of South Africa, and qualitative 
findings.  

4.1 Data and Methods 
The intellectual capital of a nation requires the articulation of a comprehensive system of variables to help 
uncover and manage that nation’s invisible wealth (Lin and Edvinsson, 2011). As a result, an NIC measurement 
model was developed and a database of 40 countries was built by Lin and Edvinsson (2008, 2011). The data 
source was the annual IMD World Competitiveness Yearbook  
 
Based on the NIC model, this study utilized its revised version - ELSS (Edvinsson, Lin, Stahle and Stahle) model 
(Stahle, Stahle and Lin, 2015) with expanded indicators (48 vs. 28) and countries (59 vs. 40) to reflect current 
concerns, such as gender equality and environmental issues. Readers can refer to Stahle, Stahle and Lin (2015) 
for the descriptions of the 48 indicators of the ELSS model. 
 
In the database, there are two different types of data: data with an absolute value, such as “patents per 
capita,” and data with a qualitative rating based on a scale of 1 to 10, such as “image of country.” Although 
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subjective, qualitative rating on the degree or magnitude of certain variables is unavoidable, as evaluating 
intangible assets cannot be fully represented by merely adding up absolute numbers. For a meaningful 
integration of the quantitative score and qualitative rating, the ratio of the absolute value relative to the 
highest value of each quantitative variable was calculated and multiplied by 10 to transform the number into a 
1-to-10 score. The data transformation procedures have been repeated for all numerical indicators of HC, MC, 
PC and RC. The score of each component capital is the average of the 12 indicators and the overall NIC is the 
sum of the four component capitals.  

4.2 National Intellectual Capital Profile of South Africa 
Table 1 shows the NIC profile for 59 countries, the scores and ranks of HC, MC, PC, RC and overall NIC are 
based on 2016 dataset. The column of “different’’ compares the average ranking of 2001-2015 (15 years) with 
2016 ranking. For example, South Africa ranks 50th (out of 59 countries) in overall NIC in 2016, and decreases 
5 ranks when comparing with its 15 years’ average. The greatest decline (-11) is its market capital, followed by 
process capital (-8).   
 
The figures from 2a to 2e show the trend of South Africa’s overall NIC, HC, MC, PC and RC over the 16 years. 
For the reported figures, the starting year 2001 is with a line and a box indicating “South Africa,” the ending 
year (2016) is with a blue arrow. Figure 2a indicates that over the 16years the NIC of South Africa had some 
progress; Figure 2b shows its human capital had good improvement; Figure 2c shows its market capital had 
declines, which explains the ranking difference in Table 1; Figure 2d shows its process capital had some 
progress, yet its ranking declined; Figure 2e shows its renewal capital had some progress. The trend of the 5 
figures (Figure 2a-2e) had relatively flat line, meaning its progress had little relationship with its GDP per capita 
ppp (GDP hereunder for brevity) growth. The contradicting result of process capital increase, yet ranking 
decrease indicates that other countries had better process capital development which pushed South Africa’s 
ranking downward. Process capital mainly denotes the infrastructure of a nation. Apparently, the one-time 
2010 World Cup event did not add too much value to the total infrastructure of South Africa. The country 
needs to pay more attention to building a facilitating infrastructure for business and for overall national 
growth. 

  
Figure 2a: Overall NIC vs. GDP trend          Figure 2b: Human Capital vs. GDP trend 

 
  Figure 2c: Market Capital vs. GDP trend        Figure 2d: Process Capital vs. GDP trend 
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Figure 2e: Renewal Capital vs. GDP trend        

When checking the relationship of each individual indicator with GDP, we have some interesting findings, 
exhibited in Figure 3a-3e. Figure 3a shows that the increase of patents number (although tiny) had relatively 
good relationship with GDP. Figure 3b shows small skilled labor decline and Figure 3c shows large decline in 
employee training. Figures 3b and 3c agree with Moller’s (2007a) report that, “although South Africa has made 
large investments in education by most international standards, it has failed to produce the skills needed for 
South Africa to compete in the global economy.” Figure 3d shows the investment flows improved quite a lot in 
2011 after the financial crisis, however it declined again in 2016. Figure 3e shows its cross-border venture 
declined over the years. Although South Africa was not severely affected by the 2008 global financial crisis (Lin 
et al., 2014), its attraction to foreign investors did not recover.  

  
Figure 3a: Patent vs. GDP trend 

   
Figure 3b: Skilled Labor vs. GDP trend        Figure 3c: Empl. Training vs. GDP trend 
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Figure 3d:  Investment flows vs. GDP trend         Figure 3e: C-B Venture vs. GDP trend 

4.3 Qualitative Findings 
To supplement the above data analyses, this section reports the qualitative findings which are more directly 
related to economic development based on the literature review. These can be summarized with respect to 
the strengths and weaknesses of South Africa. 

4.3.1 Strengths of South Africa 
Africa is a continent rich in natural and mineral resources where labor is plentiful but underdeveloped 
(Booysen, 2007). With the most advanced, broad-based economy in Africa, South Africa offers investors a 
diverse and mature economy with vibrant financial and other service sectors (US Dept. of State, 2015). In 
general, South Africa is a gateway to developing markets throughout Sub-Saharan Africa (Engros, 1994). 
 
In addition, the government of South Africa is open to foreign investment as a means to drive economic 
growth, improve international competitiveness, and access foreign markets. Except for a limited number of 
industries, no government approval is required to make investments, and there are few restrictions on the 
form or extent of foreign investment (US Dept. of State, 2015). South Africa also provides various grants and 
incentives for a five-year period to newly-established businesses and those relocating to designated areas 
(Engros, 1994). Besides, the standards in South Africa are generally similar to those in most developed 
economies, U.S. investors find local courts generally fair and consistent, and infrastructure is relatively well 
developed. South Africa’s democracy is well established with transparent and contested elections, and an 
appreciation for the rule of law. In short, South Africa has the following strengths: Rich natural resources, A 
gateway to Sub-Saharan African markets, Open to foreign investment while providing incentives, Standards are 
similar to those in developed economies, Local courts are generally fair and consistent, and Democratic with 
an appreciation for the rule of law. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2011 
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Table 1: NIC scores and ranking for 59 countries  

 
Remark: The Column “different” is the ranking difference between 15 years (2001-2015) average and 201 
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4.3.2 Weaknesses of South Africa 
Although South Africa has many strengths, the challenges are numerous as well. The following weaknesses 
may lead to economic policies for remedial measures. 
 
Opinion polls identify poverty and inequality as the key challenges facing South Africa in the current era 
(Moller, 2007b). Statistics show that almost four out of ten South Africans live in poverty (Higgs, 2007). In 
particular, the country’s increasing urban poverty stemming from the high unemployment rate needs 
immediate attention. Fourteen percent of households in Cape Town have no income and 37% receive social 
grants (Philander and Karriem, 2016). Throughout the country, 21% of the population still experience difficulty 
in accessing nutritional and sufficient food and 8% of the population rely on social grants for their only source 
of income (Philander and Karriem, 2016). The HIV/AIDS adult prevalence rate is 19.2%; that is, about one out 
of five South African adults are afflicted with the disease. Such a condition reduces the productivity and 
competitiveness of South Africa. 
 
Labor strikes have increased in recent years. According to the U.S. Dept. of State (2015), 131 working days 
were lost due to work stoppages per 1,000 working South Africans in 2013. The mining industry suffered 28 
percent of all days lost; the platinum mining sector was paralyzed by a five-month long strike in the first half of 
2014; and an additional month long strike in July 2014 by the National Union of Metalworkers South Africa 
further damaged the economy.  
 
Access to electricity posits a great challenge and has become a significant concern with the advent at the end 
of 2014 of “load shedding” (planned, limited brownouts of a city’s sectors), shaving one percent off estimates 
for economic growth (Moller, 2007a).  
 
Job creation is a national priority (Higgs, 2007). Unemployment is high, averaging 25% and exceeding 50% 
among youth; high-skilled labor, however, is in short supply. Minimum wage legislation has resulted in many 
farm workers being forced off farms and domestic workers being dismissed from the kitchens and gardens of 
suburbia. Employers of small firms have laid off workers to minimize the additional paperwork and larger 
employers have replaced permanent staff with contract workers (Moller, 2007a).  
 
Violent crime and corruption remain widespread. Security and corruption are the concerns of investors. Basic 
infrastructure gaps and poor government service delivery in low-income areas have increased the incidence of 
protest and crime in recent years (US Dept. of State, 2015). The exponential increase in internet broadband 
has resulted in an increase in security threats (van Vuuren, Phahlamohlaka and Brazzoli, 2006). In short, the 
weaknesses of South Africa can be summarized as: Poverty, Inequality, HIV/AIDS pandemic, Labor strikes, 
Inadequate access to electricity, High unemployment with high-skilled labor in short supply, and Security and 
corruption 

5. Suggestions and Conclusion 
According to World Bank (2018), “South Africa has made considerable strides toward improving the wellbeing 
of its citizens since its transition to democracy in the mid-1990s, but progress is slowing.” The South African 
economy grew at 1.3% in 2017. Although the World Bank estimates a further acceleration in 2018, to 1.4% 
(World Bank, 2018), unfortunately its economy slipped into recession during the first two quarters (Q1 and Q2) 
of 2018 as a result of a fall-off in agriculture, transport, trade, government and manufacturing industries 
(Statssa, 2018). South Africa remains one of the highest inequality country in the world, perpetuating both 
inequality and exclusion. The poorest 20% of the South African population consume less than 3% of total 
expenditure, while the wealthiest 20% consume 65% (World Bank, 2018). OECD (2018) also reported that 
although South Africa’s growth is picking up but unemployment remains high. 
 
Based on the above described research findings, this paper proposed South Africa to focus on the effectiveness 
of investment in education and health. As mentioned in the introduction that South Africa made large 
investments in education (6.1% GDP in 2014) by most international standards, yet it has failed to produce the 
skills needed for South Africa to compete in the global economy and has higher unemployment rate and more 
people under the poverty line. This research found the relatively low scores of higher education achievement, 
skilled labor supply, R&D performance, and employment, which are highly related to education and should be 
more efficiently and effectively dealt with. That is, the successful transformation of the educational system in 
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South Africa will lead to higher education achievement. An increase in the skilled labor supply is badly needed 
for industries and would help increase employment opportunities. Better education should result in better 
human resources and R&D performance, which would lead to increased employment opportunities as well. 
Educating the general public about equal opportunity can help reduce inequality problems.  
 
About 20 years ago, Crouch (1997) reported that South Africa's educational allocations had been marked by 
waste, bureaucratic mismanagement, justified student protest, and unjustified school disruption. He further 
attested that South African educators cost the state, on average, four to five times more than GDP per capita. 
That is, educator salaries plus fringe benefits were 300% to 400% higher than per capita income. In addition, 
South African educators earn about 60% more, on average, than their employed fellow citizens, meaning a 
large proportion of the nation's educators are not working as much as they could or are not engaged in the 
most productive work possible. Crouch (1997) advocated that South African education ought to be prioritized 
as an investment strategy. Unfortunately, the high unemployment rate and low skilled labor with high 
education investment (6.1% GDP) found in this study indicated the return on educational investment deserves 
special attention. Lin’s report (2018) that its past efforts overemphasized investment and redistribution in 
material goods, with little discussion of how knowledge or ideas would be created and redistributed 
throughout the educational system requires policy study.  
 
Furthermore, its health expenditure is 8.8% GDP (2014) is relatively high, yet the life expectancy of its people is 
about 10 years lower than other countries with compatible economic development such as Poland. In addition, 
the HIV/AIDS prevalence rate of its adults is 19.2% (2015), comparing to around 0.1% of Poland. Attending to 
the health issue will lead to reduced incidence of HID/AIDS, longer life expectancy and increased labor 
productivity. Although South African has invested a greater percentage of GDP on education and health, the 
effect requires further investigation.  
 
This study proposes a public private partnership effort in dealing with these two core issues, education and 
health. Specifically, skillful and talented South Africans currently living abroad could be invited to return and 
help with national transformation. Of course, attractive incentives have to be provided. In addition, local 
private companies are also viable partners. Various types of incentives, including tax reduction or subsidies, 
have to be in place as well. Returnees and local private sectors can assist in upgrading or transforming the 
educational and health care systems.  
 
The government can use the strengths of South Africa, such as its abundant natural resources, investment 
incentives and large population to design attractive incentives for the returnees and private sectors to join the 
efforts. 
 
Once the public private partnership system is formed to undertake national transformation, their involvement 
can hopefully bring about job opportunities and enhance the efficiency of goods & services distribution. When 
such an eco-system has been established, the results are likely to have poverty reduction, enhanced country 
rating, investment risk reduction, and an inclusive society which will eventually lead to national 
competitiveness. 
 
Understandably, economic problems in South Africa are much more complicated than this paper described. 
However, under time and resources constraints, decision makers need to set priorities for stage by stage 
development. Education and health are the two centric concerns that can be dealt with as soon as possible, as 
they are linked more with other issues. For example, better education will upgrade the quality of human 
resources, increase employment opportunities and very likely decrease labor strikes.  
  
South Africa is the entry point to the African continent. Despite policy uncertainty, it is a destination conducive 
to foreign investment and offers ample opportunities from which to gain access to the rest of the continent 
(US Dept. of State, 2015). It can also significantly assist in bringing about development in the region (Kayuni 
and Tambulasi, 2012). 
 
However, the weaknesses of South Africa described in the previous section cast a shadow on its economic 
development. These weaknesses include high unemployment, a shortage of skilled labor, labor strikes and 
access to stable electricity. To solve the problems, South Africa and South Africans need to take the 
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responsibility of their own development and cannot rely on the support of world organizations and social 
welfare income.  
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Abstract㸸In the era of knowledge economy, knowledge is power, and knowledge sharing is the core of successful 
knowledge management. Despite the proliferation of virtual communities of practice (VCoPs) around the world, many 
VCoPs have failed due to members' low willingness to share knowledge. Thus, previous research has attempted to identify 
different sets of factors leading to VCoPs' success or failure. However, the empirical study of continued knowledge sharing 
motivations in VCoPs is rare. Thus, the purpose of this paper is to use empirical data to explore the motivations of users to 
share knowledge continuously in VCoPs. This research mainly employed two types of research methods. A case study was 
used for exploring constant knowledge sharing motivations in Zhihu, the biggest Chinese question-and-answer website, 
which sees many communities of practice resort to it for expert knowledge, and insights sharing and innovation. Grounded 
theory was then carried out to provide a validated method to analyse the data from interviews with users of Zhihu's 
communities of practice. The results suggest that achievement motivation, informational motivation, growth motivation, 
interest motivation, social motivation and altruistic motivation were significant in encouraging knowledge sharing in 
VCoPs. Furthermore, while most continued knowledge sharing derived from the achievement motivation (76.9%), far more 
than other motivations, the influence of reciprocity was limited, only contributing to 6.76%. Furthermore, relationships 
were found that indicate that some motivations relate to each other to play a synergistic role in knowledge sharing 
behaviours. This study may help the virtual community and knowledge management practitioners understand, design and 
manage the motivational factors that influence continued knowledge sharing; in turn, it may motivate members to share 
knowledge continuously and enhance their loyalty for VCoPs. As little empirical research has been conducted on the 
motivation of continued knowledge sharing in VCoPs and the six categories of motivations, the empirical evidence reported 
here makes a valuable contribution to this highly significant area. Our motivation model will be helpful in VCoP research as 
it broadens the theoretical understanding of knowledge-sharing continuance intentions and will also advance continued 
knowledge innovation. 
 
Keywords: Knowledge sharing, virtual communities of practice, user motivation, online community, achievement 
motivation 

1. Introduction 
Knowledge has become the key to success in the global knowledge economy (Fang and Chiu, 2010). At present, 
people can share their knowledge through a variety of online sharing tools and discussion tools. Among them, 
the virtual community of practice (VCoP) is a popular tool for knowledge sharing and management, with the 
ability to offer the generation and dissemination of tacit knowledge (Ardichvili et al., 2006). Despite the 
proliferation of VCoPs around the world, many VCoPs have failed due to members' low willingness to share 
knowledge. Thus, previous research has tried to identify different sets of factors leading to VCoPs' success or 
failure (Wasko and Faraj, 2005; Ardichvili et al., 2006; Chiu et al., 2006; Fang and Chiu, 2010). One of the 
critical factors determining a virtual community's success is its members' motivation to participate in 
community knowledge generation and the sharing of activities actively (Ardichvili et al., 2006; Fang and Chiu, 
2010). However, the empirical study of continuous knowledge sharing motivations in VCoPs is rare. Thus, the 
purpose of this paper is to use empirical data to explore the motivations of users to share knowledge 
continuously in VCoPs. 
 
Although the primary focus of this study is on knowledge sharing through VCoPs, some research results are 
universal and applicable to general knowledge sharing practices. Therefore, in addition to attracting the 
interests of knowledge managers who are interested in constructing online knowledge sharing systems and 
VCoPs, the research results may also shed some light on knowledge sharing motivation theory for researchers. 

2. Related works 
Knowledge management has been defined as the process of capturing, storing, sharing, and using knowledge 
(Davenport and Prusak, 1998). More specific to this study, knowledge sharing concerns the behaviours of 
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individuals in an organisation to share with others the knowledge they have acquired or created (Gibbert and 
Krause 2002). It has always been a focused research area in knowledge management.   
 
Traditional knowledge sharing mainly relies on direct face-to-face communication between people, or indirect 
knowledge sharing in the form of some knowledge archive. In recent years, communities of practice (CoPs) 
have gained increasing popularity as a way to manage the knowledge sharing and dissemination within 
organisations, and have also received significant attention in the knowledge management literature (Wasko 
and Faraj, 2000; Gourlay, 2001; Wenger et al., 2002; Ardichvili et al., 2003; Lin et al., 2009; Chen and Hung, 
2010). The term community of practice was defined as ‘an activity system about which participants share 
understandings concerning what they are doing and what that means in their lives and for their community’ 
(Lave and Wenger, 1991). Following that, VCoPs refer to the self-organising, open activity system - the online 
social network groups that focus around shared practices, information and knowledge that exists for them 
through mainly electronic means such as online forums, bulletin boards and email (Wasko and Faraj, 2005).  
 
A growing body of literature has suggested that knowledge sharing behaviours and VCoPs are influential in 
knowledge management success (Ardichvili et al., 2003; Chowdhury, 2005; Fang and Chiu, 2010). This 
importance has led to an effort to establish what factors are significant for knowledge sharing and knowledge 
management success in VCoPs. Most earlier studies have focused on contextual factors and personal factors 
(Bock and Kim, 2002; Bock et al., 2005; Kankanhalli et al., 2005; Wasko and Faraj, 2005). 
 
Although earlier research has tried to identify different sets of factors leading to VCoPs' success or failure, as 
one of the factors, very little is known about the individual's motivations to share knowledge. Few have 
explored the knowledge-sharing motivation with an empirical method related to the nature of VCoPs. Hence, 
this research seeks to fill this gap. 

3. Methodology 
In this paper, a case study was used to explore constant knowledge sharing motivation in Zhihu. Interviews are 
the principal method to collect data about this case. Grounded theory was then carried out to provide a 
validate method to analyse the data from interviews with users of Zhihu's CoPs. Therefore, this methodology 
was designed to answer the following research question: what are the motivations of people to continuously  
share knowledge on the virtual community of practice? 

3.1 Case selection 
Zhihu (www.zhihu.com) is the most prominent Chinese question-and-answer website with many CoPs 
resorting to it for professional knowledge, and insights sharing and innovation. As a type of VCoP product, 
users can share knowledge in Zhihu by using the functions of questioning, answering, and commenting. 
According to the Zhihu's report (2017), the number of registered users is already over 100 million, and the 
average daily active users are 26 million. Users in Zhihu are diversified in various aspects such as gender, age, 
region and occupation. Among them, in excess of 70% of users are there to search for and learn professional 
content. 43.1% of users share their knowledge and experience continuously by writing articles and answering 
questions. Knowledge sharing is the biggest concern for them. Zhihu, as a VCoP, succeeds in connecting people 
who have learning needs and people who are willing to share practical knowledge. Therefore, it is an excellent 
example of a VCoP for exploring continued knowledge sharing motivation. Consequently, Zhihu was selected 
as the most suitable example to answer the research question. 

 
Figure 1: User knowledge sharing behaviour stages in Zhihu 
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3.2 Data collection 
Based on the research question, semi-structured interviews conducted in one-on-one fashion were used to 
collect the relevant data. Firstly, eight users of Zhihu were chosen using online and offline means, considering 
different genders, ages, occupations and performance in Zhihu, as can be seen in table 1.  

Table 1: List of users interviewed in this research 
No. Gender Occupatio

n 
Age Registration time Answer number Question number Agree number 

1 female student 22 2014.1 9 2 27 
2 male police 31 2012.3 1276 22 482070 
3 male IT 28 2012.4 246 32 132672 
4 female design 26 2012.7 48 13 2576 
5 male student 24 2013.7 28 1 43 
6 female journalist 26 2012.11 19 1 6523 
7 male IT 42 2013.5 106 0 1011 
8 female student 20 2014.1 4 0 6 

 
Next, interview time, location and method were scheduled to ensure the feasibility and quality of interviews. 
The eight users were interviewed by either the face-to-face method or via direct online messages, under the 
guidance of the same question outline, which is shown in table 2. The surveyed questions were all centred 
around their thoughts about knowledge sharing behaviour in Zhihu. As knowledge sharing behaviour can be 
divided into three periods in Zhihu, (see figure 1,) there are accordingly three types of questions in the outline: 
before sharing, on sharing and after sharing. It is worth mentioning that the interviews were not restricted to 
this outline, because questions may require adjusting during each conversation with the user to get more 
comprehensive and specific information. 

Table 2:  Interview questions 
Category Question 

Before sharing 
1. Why do you register and use ‘Zhihu’? 
2. When will you visit ‘Zhihu’? 
3. When you receive an invitation to answer a question, what do you think?  

On sharing 

4. Please describe the most deeply impressed story with ‘Zhihu’. 
5. What is the most frequent behaviour you will do in ‘Zhihu’? 
6. When will you ask/amend/answer a question or edit/comment/revise an answer? 
7. What is your motivation for sharing knowledge on ‘Zhihu’? 

After sharing 

8. What is wanted most?  Thanks, praise or be collected? 
9. What do you feel when your answer is thanked, praised, disliked or collected? 
10. Do you want to have other incentives? 
11. Will you continue to share knowledge in Zhihu? Why? 
12. What will decrease your willingness to share knowledge? 

3.3 Data analysis 
All the raw interview data were coded using grounded theory. Grounded theory is a type of social science 
research method that focuses on the generation of theory, either substantive or formal (Glaser & Strauss, 
1999). It features the progress of open, selective and theoretical coding, and the techniques of theoretical 
memoing, sorting and constant comparative analysis (Xie, 2017). As the theory is grounded in empirical data 
relevant to the particular/substantive area, it was considered to suit the situation being researched (Glaser & 
Strauss, 1999).  
 
In this research, shortly after the collection of interview data, open coding, along with memoing, was firstly 
carried out, both sequentially and simultaneously. Some data were coded multiple times because of their 
different usages for exploring the motivation. In addition, as the method of constant comparative analysis was 
used throughout the entire process of analysis, lots of data and sometimes one entire type of data were re-
coded when new data became available or when comparison generated new ideas or types of motivations. At 
the same time, codes and concepts emerged when selective coding and theoretical coding were applied to 
form a substantive motivation relationship. Due to the massive amount of coding and memoing details, it is 
not possible to provide a complete display of this process. Therefore, the following table 3 serves only as a 
snapshot of the entire process. 
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Table 3: Open coding and memoing of the interview data 

User No. Interview data Memos and codes 
1 One is that so many praises are people's recognition of me. Second, I learned a lot from 

discussions with others. Let me know that sharing knowledge is a happy thing. 
Recognition 
Learning  
Happy  

2 Without outputting knowledge, you do not know what level you have mastered. Helping 
others can also help ourselves, why not? 

Help others 
Help ourselves 

3 It is hard to get the attention and reaction of others or friends in real life with own 
stories, experience and talents. The psychological need for ‘sharing and gaining 
recognition and becoming happier’ is not available in any other place. 

Attention and reaction 
Recognition 
Happy  

... ... ... 

4. Findings 
With the methodology introduced above, six categories of motivation: achievement motivation (C1), 
informational motivation (C2), growth motivation (C3), interest motivation (C4), social motivation (C5) and 
altruistic motivation (C6) were identified as significant in encouraging knowledge sharing in Zhihu, a kind of 
VCoP. Details can be observed in figure 2. The results indicate that achievement motivation contributed most 
to the knowledge sharing behaviour in Zhihu, followed by the information, interest, growth and social 
motivations, prompting users to share knowledge in Zhihu to almost the same degree. On the other hand, 
while most continued knowledge sharing derived from the achievement motivation (76.9%) far more than 
other motivations, the influence of altruism was limited, only contributing to 6.76%.    

 
Figure 2: Motivations of knowledge sharing in Zhihu 

4.1 Achievement motivation (C1) 
The study suggests that most users share knowledge in Zhihu to gain more achievement. This kind of 
motivation contains memos and codes such as recognition, respect, praise, esteem, reputation and so on, 
accounting for 76.9% of all motivations. The results demonstrate that the higher the level of user's 
achievement motivation, the higher the number of the user's answers. A policeman who answered 1276 
questions in Zhihu said: 
 

After I finished writing, I would like to monitor the number of praises from time to time. I read the 
comments of every reader, and care more about the bad comments. I think it's an achievement to get 
any praise from others.  
The feeling of being praised by many people is addictive. 

 
Most of the users interviewed hope that their answers get more praise when they answer a question in Zhihu. 
When asked the question ‘What is wanted most?  Thanks, praises or be collected?’, one user answered: 
 

Of course, all these will please me. Thanks and collection numbers from others may indicate that my 
answers helped them in some aspects, but I more wish that I can receive enough praises to make my 
answer displayed at the first place in an answer list. Honestly speaking, only approvals can help me be a 
celebrity in Zhihu.  
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Compared with the real world, why would members of Zhihu like to share knowledge? This is an interesting 
question that can partly be explained by the achievement motivation. Interviews indicate that it is hard to get 
attention and reaction from others in real life with their personal stories, experience and talents because the 
surrounding people always have similar knowledge. However, in VCoPs, the expertise is very new to others, so 
sharing knowledge makes it easier to achieve a sense of accomplishment. Moreover, they do not need to 
worry about the reputation damage in real life if the shared knowledge is criticised. 

4.2 Informational motivation (C2) 
Informational motivation discovered in this paper mainly refers to how users share knowledge in VCoPs to 
obtain, disseminate and exchange particular information. At Zhihu, many people are engaged in familiar but 
difficult-to-reach careers such as investors, obstetricians, celebrities, judges of the Supreme People's Court, etc.  
 
There are also many niche occupations that the public may not even be aware of, such as high-frequency 
traders, breeding personnel and so on. All of them are actively discussing and sharing knowledge in Zhihu. A 
user who shares valued and relevant expertise in Zhihu will be able to get some unique information from the 
others by questioning, inviting and direct messages, so the information seeking motivation promotes users' 
knowledge sharing behaviour in Zhihu to some extent. One interviewee illustrated this as follows: 
 

I will only respond to those who have shared some knowledge in Zhihu because only they deserve to get 
more knowledge and can understand what I say. This is one of the criteria that Zhihu's predecessors 
taught me and is one of the reasons why I continue to answer relevant questions here. 

 
On the other hand, the reason why so many people from different niche occupations share their individual 
experiences on Zhihu is also partly a result of the motivation of information dissemination. Because there will 
always be a phenomenon whereby the public may misunderstand some facts about difficult-to-reach careers, 
people want to spread their knowledge in the professional field, popularise the undisciplined expertise, and 
help more people to understand their jobs, thereby reducing the public’s misunderstandings. One of the 
interviewees confirmed this:  
 

I started to write the first answer in Zhihu to let others know more about my career. 
 
A similar answer was given by another difficult-to-reach career interviewee when asked: ‘Why do you register 
and use Zhihu?’ 

4.3 Growth motivation (C3) 
Growth motivation means that people hope to promote their growth and achieve progress to some extent 
when sharing knowledge in Zhihu, including the memos and codes: learning, help ourselves, reciprocity, 
improve own abilities and so on. Many interviewees indicated this motivation in various situations. First, many 
people regard the process of answering questions in Zhihu as an opportunity to sort out their knowledge. This 
can help them form systematic expertise and deepen their understanding of a particular issue. The following is 
a typical interview opinion regarding this: 
 

Without outputting knowledge, you do not know what level you have mastered. Helping others can also 
help ourselves, why not? 
When I answer a question, I need to find more supplementary information. In this process, I have also 
grown.  
Teaching others is an excellent way to learn. 

 
In addition, driven by the motivation for growth, some people participate in Zhihu's knowledge sharing 
activities to enhance their abilities, and in particular to improve their writing skills. 
 
More importantly, Zhihu provides an environment in which everyone shares knowledge that is conducive to 
mutual gain, mutual learning and mutual benefit. This is the common understanding that nearly everyone has 
before sharing knowledge. Many people discuss and communicate with others in Zhihu to learn from each 
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other, supplement their experience and perfect their answers to achieve reciprocity. The following interview 
quotes all reflect this motivation: 
 

Providing my solution and then discussing it with others is a way of learning. It is a method to improve 
my thinking and understanding of the problem. 
If others question my answer, it will give me a different perspective. Through discussion, I can rethink 
the issue and learn more. 
The praises of this answer are not much, but I have learned more from the discussion with others.  

 
Another situation that can help the knowledge sharer grow and achieve progress occurs when a method or 
algorithm needs a lot of evidence to verify the validity and applicability of it. In this case, people are motivated 
to share their practical knowledge in detail to persuade others to adopt their method and get more feedback 
to improve their method or algorithm. One interviewee inspires this kind of motivation: 
 

People are beginning to use my method. Sometimes the shortcomings will be exposed. The feedback 
they gave me allowed me to revise and reflect on it and make progress. 

4.4 Interest motivation (C4) 
Interest motivation is another main explanation for the knowledge sharing behaviour in VCoPs such as Zhihu. 
Nearly everyone will have some hobbies and points of interest such as music, movies, reading, painting, 
football and so on. In this case, people are willing to share their knowledge without other motivations if they 
are invited to answer some questions relevant to their interests. Moreover, for people with powerful interests, 
they even take the initiative to search for related items to solve. The following quotes illustrate this: 
 

As a former music industry practitioner, I would recommend music for a particular situation and mood, 
even if each answer would take me at least four hours. 
I have a lot of followers, so I receive a lot of invitations every day, but I usually only answer exciting 
topics. 

 
Furthermore, not only will the user's original interest points generate interest motives for knowledge sharing, 
but the stimulation of user interests by the virtual community content will also cause the user to create 
interest motives for knowledge sharing. In Zhihu, two main situations motivate interest points. One concerns 
how users will always generate new points of interest when browsing Zhihu's premium content, which in turn 
creates the urge to add answers. The other is that some questions are fascinating and will also give other users 
some motivation to share knowledge.  

4.5 Social motivation (C5) 
Psychologist Matthew Lieberman (2016) explored groundbreaking research in social neuroscience, revealing 
that we are profoundly social creatures - more than we know. Lieberman argues that our need to reach out to 
and connect with others is a primary driver behind our behaviour. People's knowledge sharing behaviour in 
VCoPs is no exception. The results show that some interviewees registered and used Zhihu to meet new 
people and find like-minded friends, so they like to write answers, comment and communicate with 
respondents to connect themselves to more people. The following statements illustrate this: 
 

From an online connection to a lifelong friend, all this is from the process of knowledge sharing on Zhihu. 
Zhihu is a social networking site for me, so answering questions is the same as browsing social 
networking sites to make friends. 
I'm lonely. I am good at music, so I started sharing music knowledge. I would like to make time to share 
music expertise to connect me with the society. 

 
This motivation is also indicated by the reply when asked: ‘will the invitation to answer the question prompt 
you to answer and share knowledge on Zhihu?’ Interviewees are more likely to respond to the invitation from 
their friends rather than from strangers because they view this as a behaviour that harmonises the relationship 
between friends, which also shows their social tendency. 
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4.6 Altruistic motivation (C6) 
Although only a few interviewees reported their altruistic motivation, the existence of it should not be ignored. 
Unlike the above motivational factors that emanate from the self, altruistic motivation refers to self-conscious 
voluntary behavioural motivations that are good for others and have no apparent selfish motivation. The 
altruistic motivation discovered in this research is mainly indicated by the memos and codes such as help 
others, give back, happiness and self-reward. Most interviewees who share knowledge motivated by altruism 
have experienced being helped by others before, so they are willing to pass this good on to more people.  
 
Some even believe this can help achieve social happiness, and view this as a kind of self-reward. Some 
statements indicated the altruistic motivation: 
 

Someone once surpassed time and space to help me, make me regain the courage of life, let me feel the 
connection between lives. Now that I am capable, I am willing to pass this help to others. 
Because I have seen many practical answers for free, I feel a bit overwhelmed if I don't share my 
knowledge. 
I believe in goodness and happiness, so I'm willing to help others by sharing knowledge. 

 
Furthermore, the data on the other side also shows the existence of altruistic motivations in Zhihu. Part 4.1 in 
this paper above explained that the usual answer to the question ‘What is the most thing you want your 
answer to get? Thanks, praise or be collected?’ is praise. However, there were still two interviewees who said 
that they valued the number of thanks more than that of praise, because it meant the answer helped someone 
when receiving a thanks, which was the reason why they share knowledge in Zhihu. 

4.7 Relationships of the motivations 
The research finds that these motivations do not play a role in knowledge sharing behaviours individually and 
separately. Instead, it is in a more general situation that multiple motivations act synergistically on one user, 
prompting him to produce continuous knowledge sharing behaviour. Therefore, this research tried to illustrate 
the relationships of the motivations by analysing all the motivations that exist in every interviewee's 
knowledge sharing behaviours and then calculating the number of simultaneous motivations. The result is 
shown in figure 3. 

 
Figure 3: Relationships of the motivations 

Informational motivation and growth motivation have a very close relationship with each other in this 
calculation. All four users interviewed with a motivation for growth simultaneously have information 
motivation. However, the achievement motivation relates to most kinds of motivations, including information 
motivation, growth motivation, social motivation and altruistic motivation.  
 
In addition, it seems that all the six kinds of motivations can be further divided into two categories according 
to their relationships with each other: One group is more self-serving, including growth motivation, 
informational motivation and achievement motivation; while the other type is more biased toward non-
utilitarianism, including interest motivation, social motivation, altruistic motivation and achievement 
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motivation. Moreover, the achievement motivation may be a bridge to connect both categories, which can 
also be indicated by the dynamically changing motivation from achievement motivation to altruistic motivation. 
This change is shown by dotted lines in the figure and was stated by one interviewee: 

 

At first, it was for self-achievement after being praised. Then I received no less than 1,000 private letters. 
I feel that it is vital to disseminate some correct knowledge. At the same time, when I discovered that 
some of the experience I shared helped those who needed it, it was my subsequent motivation to 
continue helping others. 

5. Discussions and conclusions 
Due to the characteristics of the Zhihu question-and-answer community itself, the findings in this paper 
contribute some fresh perspectives to the previous research. Ardichvili (2008) identified utilitarian 
considerations, value-based considerations, and sense of community and belonging as the motivations leading 
to successful knowledge sharing in VCoPs based on an extensive review of online learning, knowledge 
management and online communication literature. However, since the Zhihu question and answer community 
does not have a material reward mechanism, non-utilitarian motivation has assumed a relatively large share in 
knowledge sharing. Furthermore, because the members in Zhihu do not even know each other in the real 
world, their membership is not very close, so the sense of belonging is not significant either. Besides, since 
members of the virtual community do not know each other, knowledge sharing has, unlike the traditional 
motivation of knowledge sharing, become the most important way for members to achieve achievements and 
build social relationships, thus inspiring more knowledge sharing behaviours. Through in-depth interviews and 
the grounded theory research methods, the research results have detailed the motivation factors in the 
existing literature, such as the intrinsic and extrinsic motivators found by Bock et al. (2005).  
 
This study may help the virtual community and knowledge management practitioners understand, design and 
manage the motivational factors that influence continued knowledge sharing, and in turn, motivate members 
to share knowledge continuously and enhance their loyalty for VCoPs. As little empirical research has been 
conducted on the motivation of continued knowledge sharing in VCoPs and the six categories of motivations, 
the empirical evidence reported here makes a valuable contribution to this highly significant area. However, 
due to the limitations of the lack of further interview data, the analysis of the relationships between 
motivations is not in-depth and persuasive enough. Further research should be conducted to form a 
motivation model in VCoPs to broaden the theoretical understanding of knowledge-sharing continuance 
intentions and advance continued knowledge innovation. 
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Abstract: Although rudimentary forms of knowledge exchange and sharing unfold within universities through knowledge 
dissemination in lectures and academics’ collaborative production and sharing of research publications, how to manage 
the produced knowledge is painstaking for Universities of Technology, historically profession-oriented universities without 
a solid culture of scholarly research. Even when digital platforms for knowledge management are increasingly availed to 
academics to develop, document and share knowledge during its production, pockets of academic resistance to research 
and knowledge management are not uncommon to UoTs, academic enclaves where research productivity is only beginning 
to emerge. Drawing on eight academics who exhibited resistance to research productivity due to a strong Technikon 
mentality that did not emphasise scholarly research, this paper seeks to develop a culture of knowledge sharing through 
encouraging academics to conduct world-class research, embrace digitalization of research, and foster academic 
collaboration with other research institutions. The findings suggest that resistance to research was a consequence of lack 
of research skills, the legacy of an education system that neither enhanced strong research ethos nor championed the 
inculcation of scholarly research, heavy teaching workloads that consume the time available to carry out research, 
numerous departmental meetings, assessments and other academic commitments.  Future research should examine the 
extent to which the competing teaching and administrative responsibilities undermine the research productivity of these 
academic staff. The hiring of part-time staff to conduct invigilation duties during assessments and reduction of 
departmental administration responsibilities through a round robin of documents could increase the time availed to 
conducting research activities at national and international levels. 
 
Keywords: Knowledge management, digital change, technikon, research publication and productivity 

1. Introduction 
In South Africa, Universities of Technology (UoTs) were previously known as Technikons, a term that is 
uniquely local. Technikons provided mainly vocational training, using syllabi prescribed by the responsible 
national government department, and they could initially not award degree qualifications (Lategan and 
Dessels, 2007). The transition from Technikon status to UoTs became a stumbling block which had to be 
addressed as the institutions assumed increasingly demanding teaching, research and community engagement 
functions (Du Pre, 2010) they were previously insulated from. Following the transformation of the South 
African Higher Education system, the Central University of Technology, Free State (CUT) became a UoT in 2004 
compelling it to embark on the academic journey of undertaking research on a larger scale to live up to its 
newly acquired university status. However, the university experienced a backlash as some experienced 
academic staff who emerged from the former technikon tradition where teaching was prized over research 
resisted to pursue research which gave rise to the institution’s limited research productivity (Du Pre, 2009).  
 
Moreover, the legacy of an education system that neither enhanced a strong research ethos nor championed 
the inculcation of research (Dube and Ngulube, 2013) contributed to the lack of research skills of academic 
staff. Institutions have made attempts at addressing these challenges. 

2. Problem Statement 
Mbeo and Rambe (2017) emphasises that globally, universities embrace threefold roles of Research 
(generation of new knowledge), Teaching and Learning (dissemination of knowledge and transfer of existing 
knowledge), and Community Engagement (application of new and existing knowledge in appropriate contexts).  
 
The narrative on academic resistance to research productivity should be examined in light of the main 
mandate of a university. The problem is that, although these roles related to knowledge management are 
often assumed to be automatically executed by university academics, this assumption often downplay the 
pockets of academic resistance to research inherent in some academics, who may not have the craft 
competence to effectively execute these academic functions. Although academic resistance may be tacit and 
hard to locate due to the threats of sanctions often meted on such resistance by senior management, its 
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unintended consequences may include low research productivity, poor quality research outputs and recycling 
on knowledge.  
 
Other manifestations of academic resistance include low research drive among some senior academics 
appointed over two decades ago in spite of conducting research and producing publications being components 
of their job descriptions. Apart from academic resistance to research, other reasons often advanced for low 
research productivity include academics’ heavy workloads. For instance, the total number of academic staff 
was only slightly over 280 staff members who taught a student population of 18 000 in 2017, indicating a high 
student-staff ratio. The high student-staff ratio implies that academics are under significant pressure to fulfill 
their teaching and assessment responsibilities thereby, availing limited time to conduct research.  
 
It is against this background that the study sought to address the following questions: 

 
1. What research interventions are currently in place to negotiate and manage academic resistance to 

research productivity among selected academics at CUT. 
2. What challenges are hindering the development of a culture of knowledge sharing that encourages 

academics to conduct world-class research, embrace digitalization of research, and foster academic 
collaboration with other research institutions? 

3. Research Background 
The challenge of academic resistance to research productivity at the CUT should be conceived in light of the 
current research interventions the institution has instituted to increase research outputs. While the institution 
has introduced multiple interventions, those worthy noting includes:  
 

1. the Resource Research Manual CD to simplify best practice on how to do research; 
2.  The introduction of two in-house journals, namely, New Generation Sciences and Interim to give 

novice researchers an opportunity to publish their research in a safe space where they can get 
sympathetic yet constructive critique;  

3. Research and Development Plan 2014 – 2020 for academics to conduct research that defined 
objectives, milestones and (measurable) outputs and outcomes to be achieved. The plan entails 
programmes that match different financial and technical support for early career, mid-career and 
established career researchers and the National Research Foundation (NRF) rated researchers.  

4. The appointment of Assistant Deans: Research, Innovation and Engagement (RIE), (previously known 
as Research Managers) in each faculty to manage each faculty’s own research outputs and projects. 
The Assistant Deans RIE also chair the Faculty Research and Innovation Committee where the master’s 
and doctoral research proposals of postgraduate students and academic staff are deliberated for 
quality assurance purposes. According to Muller (2005), Reseach Managers are also expected to 
develop their own inputs to stimulate scholarship, such as regular presentations on research topics, 
and the development of a resource toolkit for postgraduate students. Collaborative research 
publication efforts and conference presentations are also approached to get academic staff to engage 
in the production of research and publication outputs. 

5. The appointment of high-level research champions such as Postdoctoral Research Fellows in each 
faculty who’s responsibilities straddle the undertaking of research, staff development on research and 
research methodology, and limited teaching and postgraduate supervision; and  

6. Provision of a financial incentive scheme to acknowledge those researchers who have published in 
accredited journals and to empower them to continue with their research (Lategan, 2016).  

 
These CUT initiatives are yet to overcome the lack of a tradition of scholarly research. For instance, Mouton’s 
(2018) bibliometric assessment of research at CUT revealed that between 2005 and 2016, 40 highly productive 
authors produced half of the papers published in this duration. This demonstrates the skewed nature of 
publications at CUT and provides some evidence of lack of productivity among a sizable percentage of the CUT 
academic workforce. Despite publications being central to academics’ upward mobility and survival in 
academia, stagnancy in research productivity may have negative consequence such as frustration with the 
university system and with regard to the development and focus of academic staff. 
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4. Research Output and Productivity for Technikons and a University of Technology 
For the majority of university academics and researchers, publication of peer-reviewed articles in scholarly 
journals, chapters in edited books, and research monographs comprise primary research outputs. Even when 
research outputs come in other forms, such as inventions, patents, medical devices or new materials, it is 
often the case that their production is associated with some form of research publication (Mintrom, 2008). 
This applies to both traditional research institutions and UoTs.  
 
Mouton (2018) emphasises that the distribution of authorship according to the race of the author between 
2005 and 2016 shows that half of the research papers at CUT were produced by white authors, 46% by Black 
African authors and 3% by coloured authors. As far as the gender of authorship is concerned, the results of the 
bibliometric assessment show that the majority of papers at CUT were produced by men – 71% of all article 
units. The trend over time shows no significant change in the proportional share of men or women authors.  
 
The disaggregation of article units by age of the author at CUT reveals - at first glance –a fairly standard age 
profile (within the South African context). The biggest single proportion of articles at CUT over the past twelve 
years was produced by authors between the ages of 40 and 49 (40%) followed by near equal proportions of 
authors in the 30 to 29 and 50 to 59 intervals. According to CUT Strategic Plan 2016-2020, one of the major 
challenges at CUT is increasing the research outputs of publications in the form of articles, conference 
proceedings and books. CUT recorded 0.49 research outputs per instructional/research staff member in 2013, 
therefore CUT should give serious consideration to improving the contribution of all academic staff to its 
research production. 
 
Chetty (2003, 10) argues that former technikons have a poor track record of research outputs, which is 
aggravated by the incapacities of current academic staff and a lack of research infrastructure. This state of 
affairs is widely experienced in the former South African technikons. The reality is that a change from 
Technikon status did not only require senior management to manage research expectations but a mental shift 
from consideration of teaching as distinct research activity towards realising the symbiotic relationship 
between teaching and learning on one hand and the conduct of research on the other. As Cheetham (2007) 
rightly observes, the change from a Technikon to a University of Technology has called for teaching to become 
interwoven with research and research efforts. This transition necessitates the infusion of research into 
teaching practices to ensure that research sufficiently informs teaching methodologies and practices.  
 
Variables that associate with research productivity at a University of Technology tend to be: (i) tradition of 
research in the institution, (ii) the presence of researchers of international repute who teach and research in 
their area of speciality (iii) size of department in terms of academic staffing, and (iv) availability of graduate 
students to contribute to research activities. Cheetham (2007) also advocates for the intertwining of research, 
teaching and knowledge transfer, an approach in which research embraces the systematic generation of 
knowledge, the development of new ideas, and the experimentation with new techniques. Such an approach 
provides an intellectual platform for academics and researchers to engage in knowledge transfer in the same 
way teaching and learning explicates a body of ideas.  The reality is that knowledge should be generated and 
acquired first before it can be transferred to other researchers and academics. Such generation of knowledge 
tends to be undermined by newly appointed and lecturers’ beliefs that their teaching programmes are very 
demanding and leave little room for research activities. Senior academics complain about multiple 
administrative responsibilities and committee work contribute to their poor research outputs.  

5. Research Design and Methods 
In view of the nature of research questions posed in this study and the descriptive nature of the phenomenon 
(i.e. academic resistance) being examined, the study adopted a qualitative study design in which the 
experiences of eight academics at the Central University of Technology, Free State (CUT) were drawn upon to 
explore their perceived resistance to research productivity.  In qualitative research, the researcher relies on 
the views of the participants and inquiries are conducted in a subjective manner (Creswell, 2008a: 46). Thus, 
for any research question to be answered, the researcher needs to ask the participants general questions to 
get their views and thereafter analyse the information to develop in-depth narratives and themes. These 
academics comprised one Senior Lecturer, five Lecturers, two Junior Lecturers in the Faculty of Engineering 
and Information Technology at this university. These academics were selected on the basis Faculty Annual 
Research Report data which revealed that these academics were not research active despite their varying 
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levels of seniority, some concentrated on teaching at the expense of publications and some were generally 
known critics of publications.   
 
Institutional data also revealed that some of these long-serving academics were employed during Technikon 
Vrystaat (former name of the CUT, Free State) and were due for retirement within the following five years. 
Additionally, some academics openly expressed their reluctance to participate in research due to that their job 
description did not include research and production of publications. The researchers employed purposive 
sampling as only academics who met the aforementioned criteria and experiences were considered in this 
study.  
 
These academics were asked specific questions relating to the motivations for their non-participation in 
research activities. Some of these questions included the need to establish their research career path as part 
of the institutional requirement, whether there are any interventions currently in place to negotiate and 
manage their academic resistance to research productivity; and also challenges hindering the conduct of 
world-class research among selected academics at CUT. 

6. Data Collection Process 

6.1 Interviews  
In-depth semi-structured interviews were conducted face-to-face with each of the eight participants. The 
scheduled interviews, which lasted an hour on average, were conducted in the offices of the individual 
researchers. One of the most challenging aspects of the data collection process was the delay in securing 
appointments for the interviews, due to the busy schedules of the participants. Nonetheless, conducting the 
interviews at the research participants’ offices assisted in creating a context for observing the hectic teaching 
schedules of these participants.  
 
The main author audio recorded all interviews, using a digital audio recorder while, simultaneously making 
extensive handwritten notes. An interview schedule, containing a broad list of questions, was used to guide 
the researcher in her exploration of the reasons advanced by staff for not participating in research in the 
Faculty of Engineering and Information Technology. The interview participants were asked to respond to 
questions regarding their unwillingness to pursue research, perceptions of establishing their research career 
path as part of the institutional requirement at CUT and their contribution to the development of such path in 
their faculty. 

7. Data Analysis 
All interview data were transcribed verbatim by the main author in Microsoft Word and were to identify main 
themes and patterns, using thematic content analysis. Thematic content analysis enables the construction of 
meaning from data. Taylor-Powell and Renner (2003) affirm that the meaning-making process involves the 
identification of themes/patterns, organising them into coherent categories, and identifying other themes that 
serve as sub-categories. Three categories emerged from both the Research Support and Opportunities theme 
and Research Challenges theme, while two categories emerged from the Research Interventions theme (see 
Table I). The broad categories included background details related to research interventions; views about 
research support and opportunities for these academics; opinions and experiences on research challenges. 
 
Each interview was assigned codes, and the line-by-line coding enabled the main author to have a close study 
of the data and to lay the foundation for its synthesis. The completion of the coding was followed by a 
clustering of the codes into meaningful groups to generate categories, whose clustering contributed to the 
formation of themes. In some cases, overlapping groups were collapsed in order to allow for more synthesis 
and rigour. 

8. Ethical Consideration 
Sikes (2004:16) establishes that it is necessary for researchers to take into consideration the ethical 
implications of their research to mitigate negative risks, prejudices, and undesirable consequences for subjects 
that may arise from the conduct of their research. Therefore, researchers must do everything possible to avoid 
harming the research subjects.  
 
Thus, in this study the following ethical standards were adhered to: 
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x Participants were informed of the purpose of the study and that no financial benefit would accrue 
from their active participation. 

x Participants were also informed of their voluntary participation in interviews and of their right to 
withdraw from the study without any prejudice or harm. They were also assured of their anonymity 
and the reporting of their views in aggregate form to protect their identities.  

x Pseudonyms were used in situations where it was necessary to identify participants in relation to their 
utterances. 

x Participants were also informed that their privacy would be guaranteed and that all gathered 
information would be treated as confidential. 

Table 1: Academic resistance to research participation in the Faculty of Engineering and Information 
Technology 

Themes Categories Transcript Data Researchers Comments 

Theme 1 
 

Research 
Support and 

Opportunities 

Study support There is a study support system at CUT for all 
permanent and fixed term staff to cover for tuition fee 

for the improvement of a qualification (Cowboy, 
23/08/2017). 

Furthering education and 
qualifications is critical to drive 
postgraduate research and to 

advance knowledge creation at CUT. 
Promotions Policies on academic promotion indicate that 

academics may only include their research outputs 
that are directly related to their specific discipline. 

(Waldo, 21/08/2017). 

Staff advancement through 
recognition of hard work and 

promotion prepares academics for 
the complexities of educating a new 
generation with advanced skills and 
knowledge they will need for their 

unknown future. 
Mentoring Mentoring of inexperienced research staff (Rockstar, 

21/08/2017). 
Mentorship of young researchers by 

seasoned researchers to improve 
their research profile. 

 
Theme 2 

 
 

Research 
Challenges 

Teaching 
workload 

Too heavy teaching load that does not allow one to 
carry out research is a major challenge that limits the 

completion of Masters and Doctoral degrees by 
academic staff and also limits them in undertaking 

postdoctoral research on the path to becoming 
established researchers (general consensus from all 

interviewees). 

Reducing teaching load avails 
additional time for academic staff to 
do research which will directly lead 

them to have a passion for research. 
 

Departmental 
Meetings 

Attendance of too much departmental meetings 
(Zakes, 22/08/2017). 

Too many departmental meetings 
undermine the scholarly research 

productivity of these selected 
academic staff. 

Student: staff 
ratio 

High student to staff ratio (general consensus from all 
interviewees). 

Considerable pressure on staff to 
teach leads to less time availed for 
research due to unrealistic student: 

staff ratio. 

Theme 3 
 
 

Research Policy 
Interventions 

Research 
Policies 

Research and Development Plan (2014-2020) - 
publications following on research work in progress, 

completed research and conference papers are set as 
strategic priorities within the research and 

development plan. Sabbatical leave will, therefore, 
enable successful academic staff to spend at least six 
months undertaking full-time research to complete 

their doctoral degree. (Teddy, 22/08/2017). 

Sabbatical leave avails more time for 
academics to attain a higher 

qualification and to produce more 
research outputs. 

Financial 
support to do 

research 

A financial incentive scheme to acknowledge those 
researchers who have published in accredited journals 
and to empower them to continue with their research 
and use their research output to attend conferences 

(Romeo, 21/08/2017; Ace, 24/08/2017; Cowboy, 
23/08/2017) 

The incentives for research and 
innovation was perceived as 

favouring the institution, as it 
offered a reduced financial benefit 

to the awardee. 

9. Findings  
The function of the faculty in higher education institutions embraces threefold roles of teaching, research and 
community service/engagement. In essence, academics are thus teaching and research staff teach, conduct 
research, publish their findings, broaden their knowledge of their field of study, assist with academic 
administration and are involved in community service. Although these functions are all directly related to 
knowledge management, for the purpose of this study the researchers focused on findings related to academic 
resistance to research. A most interesting finding emanating from the case study is the reluctance to 
participate in research due to that these academics claim that their job description did not include research 
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and production of publications.  Some of them were attributed to the provision of research support and its 
opportunities; research-related interventions and challenges hindering the conducting of cutting-edge 
research.  
 
The following section discusses the research theme and its emphasis on the provision of research support and 
its opportunities. 

9.1 Theme 1: Research Support and Opportunities 
Research is part of the threefold role of a university.  Under the research support and opportunities, the 
recognition of excellence in research and teaching through promotion and the provision of study support were 
reported on in the interviews. The academic staff were of the view that there was a steady improvement in 
the provision of research support. These issues are elaborated in sections below.   

9.1.1 Study Support 
There was a consensus among study participants that the CUT provides a strong system of support for the 
academic study of its staff members. As two lecturers noted: “There is a study support system at CUT for all 
permanent and fixed term staff to cover for tuition fee for the improvement of a qualification” (interviews 
with Zakes, 22/08/2018 and Cowboy, 23/08/2017). Such support was considered instrumental in furthering 
education and improving qualifications of staff. They claimed that this drive for postgraduate research 
contributed to the advancement of knowledge creation at CUT as such qualifications are conceived to deepen 
the knowledge base of academics. The participants also acknowledge the financial support that CUT rendered 
staff to attend workshops, conferences and seminars, another productive way through which academics 
contribute to knowledge generation. 

9.1.2 Recognition of Excellence in research and provision of Promotion opportunities  
Excellent performance in teaching, research, community engagement, innovation and entrepreneurship is 
recognised annually through the CUT’s Vice-Chancellor’s Excellence Awards for Academics and Support staff. 
One senior academic explained that: “A financial incentive of R30 000 is payable to the recipient of an award in 
each category. This incentive should be used to enhance the teaching, research and community engagement 
activities of the recipient (Waldo, 21/08/2017). The incentivisation of research was conceived by all academic 
staff to contribute to academics striving for excellence in research activities. It is evident that staff 
development through recognition of hard work could prepare reluctant academics to qualify for future 
promotion which will impact the quality of their life. 

9.1.3 Mentoring 
From the interviews, it also emerged that experienced researchers’ mentoring of junior academics is strongly 
recommended. One interviewee, a junior academic explained that “the establishment of a strong research 
mentorship of established researchers and novice researchers is required” (Rockstar, 21/08/2017). This 
mentorship initiative would motivate the resistant academics to participate in research and enrich their 
research profiles. 

9.2 Theme 2: Research Challenges  
A number of research-related challenges hinder the conducting of cutting-edge research among academics 
and researchers. These challenges include teaching workload, many departmental meetings and high student: 
staff ratio. These challenges are reflected in the sections below. 

9.2.1 Heavy teaching workload of staff 
A common view among academic staff was that the overwhelming teaching load was the main stumbling block 
in the way of conducting world-class research. There was a consensus among all study participants that: “The 
current phase-in of new programmes in the Faculty of Engineering and Information Technology is very 
demanding. Lecturers need to teach new subjects and these new programmes resulted in heavy teaching 
workloads that do not allow academics to carry out research.” The majority of academic staff spend much time 
familiarising themselves with new curriculum content. The University is still expecting these academic staff to 
conduct research regardless of their heavy workloads. This challenge also slows down these academic staff’s 
completions of Masters and Doctoral degrees and undermines the capacity of Postdoctoral fellows to 
undertake postdoctoral research and become established researchers. 
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9.2.2 Departmental meetings 
From the interviews, it also emerged that staff members are attending many departmental meetings. One 
junior academic explained that: “there is too much administrative responsibilities from these meetings and too 
much contact time is expended” (Zakes, 22/08/2017), leaving insufficient time to pursue research. In essence, 
these departmental meetings undermine the scholarly research productivity of these academic staff. 

9.2.3 High student: staff ratio 
There was a consensus among all study participants that there is a high student to staff ratio with no additional 
resources. According to HR records in 2017, the total number of academic staff was only slightly over 280 staff 
members with a student population of 18 100 students (de Jager, 2017) indicating a high student to staff ratio.  
 
This ratio indicates that the CUT does not have enough academic staff members to teach the ever-growing 
number of registered students. This means that the staff profile has not changed significantly to absorb the 
growing pressure on teaching requirements, let alone conducting research. 

9.3 Theme 3: Research Interventions 

9.3.1 Research Policy Interventions 
According to the CUT, Research and Development Plan (2014-2020) developed at the end of 2013, publications 
following on research work in progress, completed research and conference papers are set as strategic 
priorities within the research and development plan. As one senior lecturer pointed out: “Some policies on 
academic promotion indicate that academics may only include their research outputs that are related to their 
discipline. This implies that, in the case of Business Administration, only research outputs in that field-specific 
discipline will be considered for promotional purposes, with no consideration given to research outputs in the 
field of Education. Subsequently, academics in these circumstances feel that they need to devote their time 
and energy to research in their field-specific discipline, in order to qualify for the future promotion” (Interview 
with Teddy, 22/08/2017). This may also frustrate some academics from publishing inter-disciplinary and cross-
disciplinary publications. However, this sentiment on promotions needs a qualification as it only applies to 
academics following the mainstream promotion route (i.e. assistant lecturer, junior lecturer, lecturer, senior 
lecturer, associate professor to full professor). This rule of academics’ publishing in their discipline exclusively 
does not apply to promotions in a research capacity (junior researcher, researcher, senior researcher, 
associate research professor and professor) even though those promoted via this stream require to double the 
number of publications of the mainstream. The participants also applauded CUT policy on sabbatical leave 
which enabled successful selected academic staff to spend at least six months undertaking full-time research 
which would enable them to complete their postgraduate degrees in their specific discipline.  

9.3.2  Financial Support to do Research 
The research participants acknowledged the significance of the financial support offered by the National 
Research Foundation (NRF). The fact that DHET UCDG R &D Grants are to be allocated to capacity building 
activities only and not for the attendance of conferences was considered a challenge of conducting research 
activities at national and international levels. As three lecturers (Romeo, 21/08/2017; Ace, 24/08/2017; 
Cowboy, 23/08/2017) pointed out how “academics are expected to improve their research profile while we 
are nearing retirement in the next five years and on top of that we are still limited to attend conferences 
utilising DHET grant. They acknowledged the needs for other strategies to expose staff to participate in various 
publishing and research opportunities available in their diverse field of study. 

10.  Discussion 
The move to enhancing research capacity also holds the potential to demoralise academic staff who have little 
experience of research but who have made important contributions through teaching and community 
engagement (Mintrom, 2008).  Reasons for lack of scholarly research productivity from academics are both 
naive and complicated. There should be a strong mentoring process to ensure that experienced researchers 
pass the skills/ expertise to junior academics. This is particularly important to staff who are credentialing to 
ensure that they do not only obtain higher degrees, but they also get access to relevant skills/ expertise. 
 
A number of research-related challenges are hindering the conduct of research among academics. Newly 
employed academic staff at lecturer’s level maintain that the newly phased-in qualifications are very 
demanding as they are also expected to teach these new subjects and still need to familiarise themselves with 
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new curriculum content. Senior lecturers, on the other hand, are in the advanced stage of their careers 
identify factors like administrative responsibilities and committee work contribute immensely to their poor 
research output. Since these academics are focused on teaching and consider themselves as teaching staff, 
there must be strategies to address their belief in the research endeavour. 
 
CUT continuously has ongoing research workshops to hone -publication writing skills. Staff members are 
trained in topics such as the research proposal writing, write up of literature review chapters, research 
methodology and referencing style during these workshops to increase novice researchers’ knowledge of 
principles and craft of good academic writing and increase their chances of being published.  However, a 
common view among academic staff was that although developmental strategies to support research 
engagement were accessible at CUT, few academic staff were active researchers as time constraints limited 
their engagement in scholarly research.   
 
Furthermore, lack of time is an obstacle to conduct research due to unrealistic teaching workload, too many 
departmental meetings and high student to staff ratio, there is a need for these selected academics to 
establish their research career path as part of the institutional requirement. The professional development of 
researchers deserves more attention and the emphasis should move away from must publish (demand 
approach) to publication as part of the professional development of academic staff (Lategan and Dessels, 
2007). Strategies for addressing the time problem must, therefore, be planned and evaluated.  The promotion 
policy can also be reviewed to allow at a certain stage a career choice between three streams, namely 
teaching, research or management. 

11. Implications for Future Research 
In light of the findings and discussion on the limited evidence of research participation in the Faculty of 
Engineering and Information Technology future research should focus on the following: 
 

1. The competing administrative responsibilities such as invigilation duties and assessments that 
undermine the scholarly research productivity of these selected academic staff may need to be 
handled by support staff. 

2. Part-time staff may need to be employed to handle additional classes that should be taught at this 
university.  

3. Clear research agenda and a balanced ratio or proportion of teaching versus research involvement 
needs further exploration to establish whether it can contribute to increased research outputs. 

12. Recommendations 
It is also evident from the interviews conducted that the lack of research skills is partially a consequence of the 
legacy of an education system that neither enhanced strong research ethos nor championed the inculcation of 
research. Additional factors contributing to the lack of a strong research productivity included the existence of 
a body of the CUT’s long-serving academic staff who emerged from the former Technikon tradition where 
teaching was prized over research and resisted any attempt to elevate research above teaching. Another 
challenge included overwhelming teaching workload which constrained research participation. Therefore, the 
University should look seriously into the reduction of the teaching responsibilities of academic staff and assign 
additional responsibilities to part-time and support staff to increase the amount of time availed to conduct 
research.  
 
From the interviews, it also emerged that staff are attending too many departmental meetings and fulfilled 
many administrative responsibilities, leaving insufficient time to pursue research.  Perhaps the round robin of 
meeting documents for staff and the reduction of departmental administrative responsibilities would allow 
staff to devote more time to conduct research and publish at national and international levels. The high 
student-staff ratios and teaching loads could be alleviated by the employment of more qualified part-time 
teaching staff (to teach and invigilated some subjects) and assignment of additional responsibilities to support 
staff. Furthermore, the opportunities for personal development, further studies and research participation 
should be strongly emphasised once academic staff has been appointed to “hit the ground running” from the 
onset. Mentorship programmes should only target emerging researchers but experienced academics who are 
reluctant to publish because of complacency and egoistic behaviour. Furthermore, CUT should consider 
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adopting a salary structure that encourages the hiring and retention of excellent international scholars with a 
strong reputation for research. 

13. Conclusion 
According to CUT policy on publication incentives (2018), the incentive for the 2016 accredited publications 
(payout in 2018) at CUT will be R 30 000 per credit unit. The R 30 000 will be allocated as follows: (i) R 15 000 – 
the researcher can take this as a personal incentive subject to the payout conditions of personal incentives. (ii)  
R 12 000 – the researcher can use this in support of his/her research. (iii) R 3000 – to the Dean’s Research and 
Development Fund. This fund must be used for the development and promotion of research in a Faculty.  As 
one Senior Lecturer noted: “this departure from the incentive system where the researcher used to get the 
entire R30 000 to get only R15 000 was reported as demotivating and demoralising.” Therefore, the long-
serving academics employed during Technikon, who are due for retirement within five years openly expressed 
their reluctance to participate in research due to that the two-year payout of research publication incentive 
might take place while some of them have already retired, and may not find significant value in publications. 
 
Again, CUT should present research as a faculty requirement in non-intimidating ways to create a positive 
group climate to research reluctant academics. In other words, the emphasis on pursuing research should 
move away from “publish or perish” mantra (demand approach) to publication as part of the professional 
development of academic staff.  In conclusion, sufficient time and support must be made available to enable 
these selected academic staff to rectify research vs teaching weaknesses and allow academics to develop their 
research profile as part of the institutional requirement.  Furthermore, due to age, instead of forcing UoT 
lecturers who are close to retirement and are good lecturers to teach but rather reluctant to research, the HEi 
should rather tap into their tacit knowledge about teaching and transfer this knowledge to the newly 
appointed junior academics.   
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Abstract: Information Systems Development Projects (ISDPs) are knowledge oriented and knowledge intensive in nature 
and are conducted by ISDP teams. ISDP teams are essential for the success of ISDPs. They rely on knowledge in order for 
them to deliver ISDPs successfully which is an ultimate goal for any ISDP team. The type of knowledge that is used heavily 
by ISDP teams in order to deliver successful ISDP is tacit knowledge. There is a challenge with the sharing of tacit 
knowledge within ISDP teams and that has resulted into higher failure rate of ISDPs. In this study the researchers 
conducted a grounded theory study in order to understand team-oriented barriers of tacit knowledge within ISDP teams. A 
total of 17 semi-structured interviews were conducted as a way to collect empirical quality data. The interviews were 
analysed using grounded theory data analysis. The results yielded barriers such as trust, team culture, communication to 
name few as team-oriented barriers of tacit knowledge sharing. 
 
Keywords: Information Systems Development Project, Knowledge Sharing, Tacit Knowledge, Information System 
Development Teams, Barriers of Knowledge Sharing 

1. Introduction  
Failure of Information Systems Development Projects (ISDPs) is still at centre of attention and attention is still 
growing in current decade (Marnewick, 2016; Venkatesh, Rai and Maruping, 2017). Failure of ISDPs is a 
challenge for both developing and developed countries including academia and industry as a whole which 
resulted in declaring it as International Crisis. Their failure led to organizations not benefiting from ISDPs such 
as using less resources (Marnewick, 2016). Different researchers such as Lee, Park and Lee (2015) and Mtsweni 
(2017) dedicated resources such as time towards addressing the failure of ISDPs. One of potential solutions 
towards addressing this problem is knowledge which is supported by lot of researchers such as Park and Lee 
(2014) and Tesch, Sobol, Klein and Jiang (2009).  
 
ISDPs are knowledge intensive in nature which makes different researchers to view knowledge as a solution 
towards addressing failure of ISDPs (Lee, Park and Lee, 2015; Mtsweni and Mavetera, 2018). ISDPs further rely 
on human beings in order for them to be delivered successfully (Tesch et al., 2009). Therefore, this indicates 
knowledge and human beings are essential towards the delivery of successful ISDPs. Human beings formulate 
ISDP team which is essential in ensuring the success of ISDPs. ISDP team rely on knowledge in order to deliver 
a successful ISDP (Park and Lee, 2014; Kotlarsky and Oshri, 2005). One type of knowledge that ISDP team rely 
on towards delivering successful ISDPs is tacit knowledge. ISDP team use tacit knowledge heavily when 
performing its tasks which are essential towards success of ISDP (Chen et al., 2018). Therefore, higher failure of 
ISDPs indicate that there is a challenge with the sharing of tacit knowledge within ISDP teams.  
 
ISDP team has responsibility of ensuring the success of ISDP and rely on knowledge because knowledge had 
been equated to success of ISDPs (Park and Lee, 2014; Mtsweni and Mavetera, 2018). Therefore, higher failure 
of ISDPs can be equated to lack of tacit knowledge because explicit knowledge had been documented on 
different sources and is readily available as compared to tacit knowledge. Tacit know is not documented and is 
within members of ISDP team (Mehta, Hall and Byrd, 2014). This further creates an imbalance on knowledge 
within ISDP team and leads to ISDP team failing to deliver successful ISDPs (Zahedi, Shahin and Babar, 2016). 
The imbalance is created because tacit knowledge is not being shared within ISDP team. That had been 
indicated by failure of SDPs.  
 
Tacit knowledge is the type of knowledge that is used heavily by ISDP team and is within members of ISDP 
team (Garrick, 2018; Chen et al., 2018). It is important for members of ISDP team to share tacit knowledge 
within ISDP team. This will enable entire ISDP team to use tacit knowledge for benefit of ISDP team which 
result in the success of ISDP (Kotlarsky and Oshiri, 2005; Park and Lee, 2014). Lack of sharing of tacit 
knowledge is a challenge for ISDP team and makes ISDP team not to deliver successful ISDP. It is essential to 
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understand barriers that limit ISDP team from sharing tacit knowledge because ISDPs are conducted in project 
teams and ISDPs are knowledge intensive (Lee, Park and Lee, 2015). The main aim of this study is to 
understand barriers that limit sharing of tacit knowledge that are team oriented in nature. Researchers 
outlined literature review in order to indicate that there was a gap in the literature and indicated the need for 
this study. Researchers further discussed the methodology followed in the study, results of the study and 
conclusions and recommendations of the study  

2. Literature Review  
One of the potential solutions towards addressing the failure of ISDPs is knowledge because ISDPs are 
knowledge intensive in nature (Park and Lee, 2014; Garrick, 2018). According to Polanyi (1958) knowledge are 
insights, skills, practical know-how, know-why and expertise that is used by members of ISDP team in order to 
perform their tasks that leads to success of ISDP. The main intension of using knowledge is to ensure the 
success ISDPs which is done by improving efficiency and effectiveness when conducting ISDPs (Braglia and 
Frosolini, 2014). Therefore, this indicates that ISDP teams have a challenge of knowledge because there is a 
higher failure rate of ISDPs. Knowledge is essential towards success of ISDPs (Park and Lee, 2014).  
 
This underpins the concept of Knowledge Management (KM). KM is a systematic way of sharing, storage, 
improving, preserving, and applying of knowledge in order for ISDP team to use it for its advantage and deliver 
successful ISDPs (Nonaka and Takeuchi, 1995). The main aim of KM is to ensure knowledge is used in a way 
which ISDPs are conducted effectively and efficiently. This will result in using less resources when performing 
tasks (Braglia and Frosolini, 2014). Knowledge is further used to ensure future ISDPs are delivered successfully.  
 
One of the important phases of KM is knowledge sharing which lays the foundation of KM cycle (Garrick, 
2018). Therefore, failure of ISDPs indicates that there is a challenge with sharing of tacit knowledge within 
ISDP teams which worth the attention of researchers. It is because it is not documented and is used heavily by 
members of ISDP team.  
 
There are two types of knowledge: explicit and tacit knowledge which are different in nature (Polanyi, 1966). 
These types of knowledge have different characteristics and orientation. Explicit knowledge had been codified 
and is documented in different forms such as text, videos and sound. This indicates that explicit knowledge is 
matured and readily available for members of ISDPs to use it (Nonaka and Von Krogh, 2009; Polanyi, 1966).  
 
Development technology had made it easy to store, share, improve and apply explicit knowledge (Omotayo 
and Babalola, 2016). Therefore, sharing of this type of knowledge is not a challenge and does not contribute 
significantly towards failure of ISDPs. This indicates that tacit knowledge leads to failure of ISDPs.  
 
Tacit knowledge is within members of ISDP team, not documented, know-why oriented and automatic when 
members of ISDP team use it (Polanyi, 1966; Nonaka and Von Krogh, 2009). It is personal asset where by the 
source of it has control over it. They have gained this knowledge by working on different ISDPs (Garrick, 2018). 
Tacit knowledge is used heavily by members of ISDP team and contributes significantly to ISDP team 
performance and success of ISDPs (Chen et al., 2018). Therefore, this indicates tacit knowledge is essential 
towards success of ISDPs. It enables members of ISDP to perform their tasks properly which contributes 
towards success of ISDPs. This leads to quality of final product of ISDP and leads to success of ISDP (Mtsweni 
and Mevetera, 2018).  
 
Tacit knowledge is not documented which indicates that tacit knowledge is within members of ISDP team. In 
order for other members of ISDP team to have access to it, it needs to be shared by owner of it. Explicit 
knowledge is documented on different knowledge repositories and is readily available for anyone to access 
and use it (Zahedi, Shanin and Babar, 2016). It is easy for explicit knowledge to be shared since it can be 
written down and stored on different sources that can be accessed anywhere because of the developments of 
technology (Chen et al., 2018). Development of technology enabled sharing of explicit knowledge to be easy, 
since it led to development of knowledge repositories and web-based journals. It eliminated a challenge of 
geographical location when it comes to sharing of explicit knowledge (Omotayo and Babalola, 2016).  
 
Therefore, this indicates tacit knowledge hampers success of ISDPs. There is a need to share tacit knowledge in 
order for tacit knowledge to be available to entire ISDP team.  
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Tacit knowledge relies on sharing of knowledge in order for other members of ISDP to access it and use it. 
Efficient and reliable way of sharing tacit knowledge is through verbal communication which needs to be face-
to-face communication (Ghobadi and Mathiassen, 2016). Advancement of technology did not have any major 
contribution towards sharing of tacit knowledge. Sharing of tacit knowledge needs to take place within ISDP 
teams since ISDP rely on knowledge and use all types of knowledge to deliver successful ISDPs. Explicit 
knowledge is readily available on different sources as compared to tacit knowledge which is within the 
members of ISDP team. ISDP team rely heavily on tacit knowledge in order to perform their tasks and tasks are 
essential towards success of ISDPs (Zahedi, Shanin and Babar, 2016).  

3. Methodology  
Researchers conducted a grounded theory study within inductive approach in order to achieve the objective of 
the study (Corbin and Straus, 2014). Therefore, this had resulted in researchers conducting a qualitative study 
because qualitative study is associated with grounded theory and study utilised deductive approach (Lichtman, 
2010). Researchers collected qualitative data in a form of semi-structure interviews because they are flexible 
in nature and provides researchers with flexibility as compared to structured interviews which are rigid and 
cannot be changed when data collection is being conducted. Semi-structured allowed researchers to dwell on 
concepts or issues that arise during the interviews (Guest, Namey and Mitchell, 2012). Data collection was 
conducted over a period of three months.  
 
Participants of the study were the professionals that were part of ISDPs and needed to have a s minimum of 
two years working within ISDPs. The participants needed to be business analysts, project managers, senior 
managers, software developers, quality assurers and scrum masters. Researchers used non-probability 
sampling and sampling technique that was used was purposive sampling. The researchers specified the type of 
participants they needed to interview, and purposive sampling is associated with grounded theory (Charmaz, 
2014). 
 
Participants of the study were identified through professional networks and gate keeping process. Participants 
were invited through emails which delineated their rights and included ethical certificate that was obtained 
from the academic institution. This was done in order to comply to ethical issues of the study. A total of 17 
interviews were conducted and interviews were between 30 to 45 minutes long. Researchers stopped 
conducting further interviews because other interviews that were conducted did not yield any new 
information in the form of themes and variables. This indicates that researchers reached data saturation 
(Guest, Namey and Mitchell, 2012).  
 
Data collection and data analysis were conducted concurrently because is the requirement of grounded theory 
and enabled researchers to have theoretical sensitivity (Guest, Namey and Mitchell, 2012). Researchers 
recorded the interviews and were transcribed by the professional transcriber. After transcription of interviews, 
were loaded into Atlas Ti. Researchers used Atlas Ti to analyse qualitative data because Atlas Ti allows 
researchers to work with large pool of data. Grounded theory data analysis was performed, and was based on 
grounded theory analysis that was specified by Charmaz (2014): 
 

x Open coding provided researchers with first opportunity to interact with empirical qualitative data and 
started being analytic. Researchers broke down empirical data into small segments in order to 
compare different incidents. This was achieved by naming patterns and comparing different codes that 
were identified within the qualitative empirical data (Charmaz, 2014). A total of 172 quotes were 
identified.  

x Axial coding, researchers started relating different categories into their subcategories. This was done in 
order to develop and delineate relationships between different categories and their subcategories 
(Wiesche et al., 2017). Codes from open coding were grouped into themes. 

x Selective coding was conducted in order to integrate and refine different relationships that were 
identified during axial coding on qualitative data. This was done in order to ensure that different 
themes have relationships that can be tested through inductive approach (Birks and Mills, 2017). The 
relationships among themes were developed to check their relationships. 

 
Other important element when conducting qualitative study is rigor, which focuses on quality of results of the 
study. Rigor ensures results are not misleading to population of the study which have interest in the study and 
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wrong conclusion were not be made about them. Other researchers refer to it as trustworthiness (Lincoln and 
Guba, 1985). The Trustworthiness of this study was evaluated based on elements that were identified by 
Lincoln and Guba (1985): 
 

x Confirmatory is researchers’ ability to show empirical data represents views of participants and did not 
commit biasness when conducting the study especially analysing empirical data (Lincoln and Guba, 
1990). Researchers communicated results with other participants of the study and conducted member 
checking in order to confirm views of participants.  

x Transferability is the ability of results to be applied in another setting with similar characteristics with 
one of the original study (Guba and Lincoln, 1994). Researchers communicated results of the study 
with other members of ISDP teams which did not participate and also with those who participated in 
the study to confirm if it represents the context of South Africa.  

x Authenticity is the ability of researchers to express feelings, emotions and experiences of participants 
faithfully (Guba and Lincoln, 1994). Researchers were grounded on empirical data and results were 
further supported by quoting from qualitative data.  

x Credibility refers to truth of empirical data or view of participants of the study. It includes 
representation of results (Glasser and Straus, 1966). Researchers verified results of the study with 
participants of the study. Results were further supported through member checking.  

x Dependability refers to consistency with findings of the study (Guba and Lincoln, 1994). Researchers 
outlined the process that was followed when producing results of the study. This included the process 
of data collection, ethical issues, description of participants and type of analysis that was performed. 
This was done in order for researchers to show transparency on how researchers have achieved the 
objectives of the study.  

 
Researchers needed to conduct the study in an ethical manner in order to ensure that they do not cause any 
harm to participants (Myers and Klein, 2011). It is impossible for researchers to conduct any research that 
involves human beings without taking into consideration ethical issues. Ethics exist in order to protect 
participants of the study from any harm which can be incurred during the study or because of the study 
(Creswell and Clark, 2017). Researchers applied for ethical clearance from the university ethics committee and 
it was granted. Researchers further requested participants of the study to sign the consent form in order to 
indicate that they have read and understood their rights as the participants which have been outlined on the 
invitation to participants of the study.  

4. Discussion of Results 
This section of the study is used to discuss the results of the study. These results were based on the grounded 
theory data analysis that was performed on qualitative data. It was performed in order to address the 
objective of the study. 
 
The first barrier that was identified was ISDP team culture. ISDP team culture provides direction and influence 
on how things are done within ISDP team. Participant of the study felt that the culture of ISDP teams does not 
encourage tacit knowledge sharing. It is concerned with meeting the deadlines of ISDPs. Participant 3 said:  
 

... I have worked in teams that were only concerned about meeting the deadlines and delivering the 
tasks. I am not even encouraged to share my knowledge, and the team leaders are only concerned on 
meeting the deadlines  

ISDP team culture limits the ISDP teams from sharing tacit knowledge. Their culture within ISDP teams focuses 
on meeting deadlines, which leads to individual members focusing on their tasks in order to meet their 
deadlines. The priority is given to conducting work instead of knowledge sharing. Challenge of lack of tacit 
knowledge sharing will continue because culture is easily absorbed within teams. It is being shared to other 
members of ISDP team who are new to ISDP team and they will continue having a culture of focusing on 
deadlines. Therefore, ISDP culture will continue being a barrier towards sharing of tacit knowledge within ISDP 
team.  
 
Another barrier is dispersion of ISDP team. Dispersion is attributed to different functional units or ISDP team 
members placed on different places such as office buildings and different cities which limits the integration 
within ISDP team. Participant 8 said:  
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I worked on the project where by team members that were based in different building and it was hard to 
share my knowledge with them which can help the project to be delivered successfully  

 
Dispersion of ISDP team limits verbal communication between ISDP team members because they rely on 
emails to communicate to each other. It limits integration among members of ISDP team which leads to them 
not having verbal communication which is important towards tacit knowledge sharing. Verbal communication 
is proven approach for sharing tacit knowledge. Therefore, dispersion of ISDP team limits sharing of tacit 
knowledge because it leads to written communication within SDP team.  
 
Other barrier was methods that are used within ISDP teams. ISDP teams using traditional methods do not have 
much of verbal communication. Traditional methods rely on documentation and written text to facilitate 
communication. Participant 8 said:  
 

...... traditional methods do not encourage lot of verbal communication because they focus on meeting 
deadlines within specified period of time and use documents to communicate....  

 
Traditional methods rely on documentation and written text to facilitate communication within teams. Their 
methods do not encourage verbal communication and interaction within ISDP teams which result in less tacit 
knowledge sharing. Traditional methods encourage ISDP team to perform their tasks in order to meet 
deadlines. They further rely on documentation of disperse knowledge or information which is explicit 
knowledge. Traditional methods do not provide platform to share tacit knowledge. Therefore, their approach 
is good with the sharing of explicit knowledge as compared to sharing tacit knowledge.  
 
Other barrier is the orientation of ISDP team towards meeting deadlines. Majority of ISDP team focus on 
meeting deadlines in order to comply to time which is used on deciding the success of ISDPs. Members of ISDP 
team are expected to deliver their tasks on-time. It leads to members just focus on performing their tasks so 
that they can meet deadlines especially with the focus of time. Participant 2:  
 

I have worked in teams that were only concerned about meeting the deadlines and delivering the tasks. I 
am not even encouraged to share my knowledge. Team leaders are only concerned on meeting the 
deadlines  

 
Orientation of ISDP team on result orientation is linked to culture of ISDP team. It leads to senior members of 
ISDP team focus on performing their tasks without having time to share knowledge with junior members. Its 
further limits members of ISDP team from having verbal communication because they do not have time to 
have social meetings which provide them with opportunity to share tacit knowledge. ISDP teams focus on 
meeting the deadlines.   
 
ISDP team diversity was another barrier that limits the sharing of tacit knowledge within ISDP teams. ISDP 
team brings together different individuals in the form of their ethnic group, education and experiences to 
name few and leads to diversity within the ISDP team. Participant 1 said: 
 

 The issue of where you are from and who you are play a vital role on whom you share the knowledge 
with…. Some of the people prefer to share the knowledge with the people they are from same ethnic 
group. 

 
Diversity of ISDP team becomes a barrier of tacit knowledge because members of ISDP team prefer to share 
tacit knowledge with the members of ISDP team that are from their ethnic group. Therefore, this indicates that 
it is easy for the members of ISDP team to share tacit knowledge using their ethnic languages. This can be 
equated to social capital especially shared language. It becomes much easier for members of ISDP team to 
share their tacit knowledge using their ethnic languages. Issues of members of ISDP team prefer to share tacit 
knowledge with members from their ethnic group is equated to identification within relational dimension in 
social capital.  
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Other barrier was communication within ISDP team. Communication was based on type of communication. 
Tacit knowledge relies on verbal communication in order for it to be shared within ISDP team. Traditional 
methods rely on written communication as compared to verbal communication. Participant 11 said:  
 

........ traditional methods do not support collaboration and interaction...... The interaction and 
collaboration allow me to get more knowledge from the member since we will have more verbal 
communication and I can observe the way they are doing things and I can contribute my knowledge in 
the process. We communicate using emails and documents.  

 
Traditional methods rely on documentation and emails in order to facilitate communication within ISDP teams. 
Documentation and emails do not allow ISDP to share tacit knowledge because there are no ways on which 
one can document tacit knowledge. Other thing with traditional methods does provide platform for face to 
face meeting. It limits verbal communication and collaboration within ISDP team. They support more of explicit 
knowledge sharing.  
 
Other barrier was lack of face-to-face meetings which are known as stand-up meetings. This issue was related 
to traditional methods within ISDPs and communication within ISDP team. Stand-up meetings allow verbal 
communication as compared to documentation and communicating through emails. This issue is related to the 
type of communication that is used within ISDPs. Participant 17 said:  
 

..... written communication is does not allow me to share my knowledge with other people because I 
can’t write it down  

 
This indicates that verbal communication is essential towards sharing tacit knowledge because tacit knowledge 
cannot be documented in the current age. It is essential for ISDP team to have adequate communication and 
communication type so that they can facilitate sharing of tacit knowledge. It is important to have environment 
in which the members of ISDP team can collaborate. Collaboration will enable the members of ISDP team to 
have more verbal of communication. Verbal communication and collaboration lead to sharing of tacit 
knowledge within ISDP teams.  
 
Size of the entire ISDP team is one of barriers of tacit knowledge sharing. Bigger the size of ISDP team makes it 
difficult to share tacit knowledge because there are lot of people involved within process of sharing tacit 
knowledge. It becomes cumbersome. It further makes it challenging to map tacit knowledge to different 
sources. Participant 3 said:  
 

It was really hard for me to share my personal knowledge because in the previous project, we had a big 
team. The team was so big that I did not even know other members who were part of the team  

 
Size of ISDP team makes it to be challenging to share tacit knowledge because lot of people are involved in 
sharing of tacit knowledge. The process requires more time and energy for members of ISDP team to share 
their tacit knowledge. Tacit knowledge requires lot of explanation in order for other members of ISDP team to 
understand. Tacit knowledge is personal asset and understood by owner of the knowledge. This affect the 
understanding of tacit knowledge which it has the effect on the application of tacit knowledge.  
 
The other barrier that limits the sharing within ISDP team is trust. The members of ISDP team do not trust their 
knowledge will yield positive results used by other members and do not trust that other members will have 
the confidence in the knowledge to use it. Participant 7 said: 
 

I need to be sure that other guys will use my knowledge before I share it and also what they share to me 
will work for me in order to finish my task.  

 
It is essential for ISDP team to have the confidence in their knowledge in order to let entire ISDP team to have 
access to it. The confidence in the knowledge indicates that the knowledge will yield the desired results for the 
ISDP team. The confidence is related to the issue of trust of knowledge and trust to the source of knowledge.  
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The last barrier was the structure of ISDP team. The structure of ISDP team refers to the composition of ISDP 
team which include the reporting structure and decision-making process. ISDP teams that were using 
hierarchical approach limits the sharing of tacit knowledge especially for the junior members of ISDP team. 
Participant 9 said:  
 

I have seen team where by hierarchical structures were important makes it to be more difficult for team 
members to share their knowledge especially the junior members....... senior members are the one who 
tend to have a privilege to share their knowledge and are dominant.  

 
Hierarchical structures limit junior members of ISDP team from being active within ISDP team especially on 
informal conversation which result into sharing of tacit knowledge. This is done because they do not feel being 
part of the ISDP team. Sense of belong within ISDP team is essential towards sharing of tacit knowledge. This 
can be equated to identification within a relational dimension within social capital theory.  
 
Other limitation with ISDP teams that use hierarchical structure for decision making even providing direction 
of ISDP is power given to senior members of ISDP team. Therefore, that limits sharing of tacit knowledge 
because senior members of ISDP team do not share their knowledge in order to protect their jobs. This leads 
to failure of ISDP team since junior members of ISDP team do not have access to enough tacit knowledge. This 
further limit growth of junior members of ISDP team and ISDP team result with other unhappy team members.  

5. Conclusion and Recommendation  
It became evident that there are barriers that affect the sharing of tacit knowledge within ISDP teams which 
are team oriented in nature. This study managed to yield different barriers that affect sharing of tacit 
knowledge which are team oriented in nature especially within ISDP teams. This study dwelled deeper as 
compared to other studies which only outlined that there are barriers of knowledge which are team oriented 
in nature. Those studies did not focus on ISDP teams and tacit knowledge instead they focused on knowledge 
in general. It became evident that barriers that are team oriented in nature needs more attention since ISDPs 
are conducted using project teams and are essential towards success of ISPDs.  
 
Methods that are used within ISDP teams and ways things are done within ISDP teams limits sharing of tacit 
knowledge. This result into failure of ISDPs. This further is related to culture of ISDP team which provides 
direction on how things are done within the ISDPs. This further has an influence on what is being done and 
how is it done. ISDP teams need to start by using interactive methods and doing things that will allow more 
verbal communication which will result in sharing of tacit knowledge to be much easier. Methods that are used 
within ISDP team needs to facilitate and support sharing of tacit knowledge.  
 
Theoretical contribution of this study are knowledge barriers that are team oriented in nature within ISDP 
teams. These barriers focus on tacit knowledge and makes them to be more specific. Majority of barriers that 
exist in literature focus on knowledge in general without providing a clearer detail about type of knowledge 
they focus on. This will further stimulate further research in order to have a focus towards tacit knowledge 
which is being used heavily within ISDP teams and have debate on the issues of tacit knowledge within ISDPs. 
This will lead to tacit knowledge within ISDPs given more attention just like explicit knowledge.  

Table 1: Team Oriented Barriers of Tacit Knowledge Sharing  

Team Oriented Barriers of Tacit Knowledge Sharing 
Barriers Description  

Team culture  The collective behaviours, attitude and values of the ISDP team do not encourage and support the 
sharing of tacit knowledge within ISDP team. 

Team dispersion  Distribution of ISDP team does not support the sharing of tacit knowledge since members of ISDP 
team are not able to have face to face communication and rely on written communication to share 
knowledge. 

Team orientation  The focus of the ISDP team towards meeting deadlines does not support the sharing of tacit 
knowledge within ISDP teams. Priority is given to completing the tasks.  

Communication  The type of communication and the way the communication is conducted within ISDP team 
hampers the sharing of tacit knowledge especially using written communication and using the 
emails to communicate. ISDP teams need to have stand-up meetings which use verbal 
communication.  

Team size The bigger the size of ISDP team becomes challenging to share tacit knowledge because there are 
more people that are involved within the process of sharing tacit knowledge. Thorough explanation 
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Team Oriented Barriers of Tacit Knowledge Sharing 
Barriers Description  

is required when sharing tacit knowledge.  

Team structure  The hierarchical structures within ISDP teams limits the sharing of tacit knowledge especially for the 
junior members of ISDP team.  

Trust  Lack of trust limits the sharing of tacit knowledge and hampers the application of knowledge.  

Development Methods/Team 
practices 

Traditional methods that are used in ISDPs do not support the sharing of tacit knowledge because 
they rely heavily on written communication and limits face to face communication.  

Team cohesion  Lack of bonding among the members of ISDP team limits the sharing of tacit knowledge. 

 
This study validated that verbal communication and trust are essential towards sharing of tacit knowledge 
within ISDP teams. This indicates that development of technology did not contribute significantly towards the 
sharing and preservation of tacit knowledge. Tacit knowledge still relies on human elements in order for it to 
be shared. Therefore, technology becomes limit on sharing of tacit knowledge because they rely on written 
text. Therefore, tacit knowledge requires human element to share it within ISDP team and that based on fact 
that tacit knowledge is regarded as personal asset. Verbal communication still plays essential part in sharing of 
tacit knowledge. It is essential to understand human elements that enhances sharing of tacit knowledge 
especially sharing and application of it and it is essential to have trust in order to share tacit knowledge.  
 
Social communication, especially verbal communication has a significant role to play towards sharing of tacit 
knowledge within ISDP teams (Lee, Park and Lee, 2015). It is essential for ISDP teams to have environment that 
encourages lot of verbal communication. This is done in order for members of ISDP team to be able to share 
their tacit knowledge with other members of the ISDP team. Other way for them to have more verbal 
communication is through using interactive methods such as Agile meeting which encourages lot of stand-up 
meetings. The main objective of the study was to understand the barriers of tacit knowledge, which are team-
oriented, and are summarized in table 1 and indicate that lack of tacit knowledge sharing leads to failure of 
ISDPs.  
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Abstract: A systemic knowledge management (KM) strategy will be underpinned by a model of the whole knowledge cycle. 
In such a strategy, key knowledge areas and processes pertaining to the acquisition, organisation, dissemination and 
exploitation of knowledge, will be defined that are intended to drive organisational activities. A systemic approach to KM 
was adopted by an innovation organisation in the energy sector. The planned finite life span of the organisation drew 
attention to the need to repeatedly complete the knowledge cycle – including the exploitation of knowledge - so as to 
deliver impact and to ensure a significant legacy beyond its operational life. Current literature concentrates on micro-level 
inhibitors and enablers of knowledge transfer that often view exploitation as a goal, rather than a process. The experience 
of this organisation highlighted a gap in empirical work which investigates system level knowledge interactions. The 
qualitative study reported herein relates to an event in the case study organisation’s calendar; anticipated to be pivotal in 
its knowledge exploitation activities. Fourteen semi-structured interviews were undertaken capturing the perceptions and 
understandings of staff regarding the event. Aspects such as expectations of the aims, target audience, benefits and 
measures of success of the event, were explored. A three tier (macro-, meso- and micro-level) data analysis approach was 
adopted to reflect the systems level interactions and influences. Major themes were identified relating to the knowledge 
management and exploitation work in the organisation that can improve knowledge exploitation activities in the case 
study organisation, as well as in other knowledge intensive organisations. These themes included: (i) An ongoing 
requirement to tailor activities to the individual needs of stakeholders; (ii) The need to focus on planning and implementing 
knowledge utilisation (KU) as distinct facets; and (iii) The development of specific skills that reflect the relational nature of 
KU to maximise value creation and deliver impact. Further, complex system influences meant that KU was never 
guaranteed to occur; this makes adaptability and responsiveness important qualities for knowledge producers and 
emphasises the importance of stakeholder engagement through the building of interactive relationships. 
 
Keywords: knowledge exploitation; knowledge management strategy; stakeholder engagement; impact; knowledge 
utilisation. 

1. Introduction 
The goal of the innovation process is to create products and services that provide economic and social benefit 
(Edquist, 1997).  Central to this is an organisation’s ability to effectively adopt a whole cycle knowledge 
management system, encompassing both knowledge exploration and knowledge exploitation activities.   
 
Knowledge exploitation activities can be difficult to implement and monitor in complex innovation systems, 
where dynamic, multi-level influences affect knowledge flows.  Current literature, while offering useful insights 
on the micro-level analysis of knowledge transfer as a goal, has tended to neglect the complexity of innovation 
systems approaches and the utilisation of knowledge as a process.  This paper aims to empirically investigate 
the multi-level influences of knowledge utilisation (KU) through the perceptions of staff within a Public Private 
Partnership (PPP), adopting a qualitative case-study.  Thematic analysis over macro-, meso- and micro- levels, 
reveals a number factors that can maximise opportunities for KU to occur, whilst also providing a useful 
theoretical distinction between knowing and using that clarifies the terminology used within the literature. 

2. Knowledge utilisation and innovation systems 
A systemic knowledge management strategy is underpinned by a model of the whole knowledge cycle (Dalkir, 
2013; Evans et al, 2014).  The pursuit of knowledge exploitation and application activities is as critical to 
innovation as the exploration and creation of knowledge (Li et al, 2018).  Furthermore, the establishment of 
business models that support exploitation work, is critical for capturing the value created in exploration work 
(Wood, 2004).  The recognition of innovation as an interactive process, in which organisations are embedded 
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in a wider system, led to conceptualising innovation as systems, rather than linear models (Edquist, 1997; 
Lundvall, 2007).  However, further work is needed that investigates system wide influences of KU. 
 
Extant literature contains many terms concerning creating actions from knowledge, including: knowledge 
transfer (KT); knowledge exchange; knowledge utilisation; knowledge implementation; knowledge 
dissemination; and knowledge diffusion (Graham et al, 2006).  Liyanage et al (2009: 122) characterise 
‘knowledge transfer’ as a one-way movement of knowledge from one place to another.  The literature is 
dominated by a micro-level analysis of enablers and inhibitors of KT, where KT is viewed as a goal, rather than 
a process (Frank et al, 2015).  In contrast, Graham et al (2006) suggest ‘knowledge utilisation’ specifically 
relates to the application of knowledge.  KU incorporates the motivations and cognitive abilities of the user 
(Aita et al, 2007); thus, non-utilisation can occur when users are unable or unwilling to apply it (Weiss, 1979).  
 
There is no single conceptualisation of KU (Landry et al, 2001). Some authors have developed multi-stage 
models of KU (e.g. Landry et al, 2001); others propose it is a single stage in a larger process that encompasses 
knowledge creation, transfer and uptake (e.g. Graham et al, 2006). Still others present lists of variables that 
affect KU (e.g. Belkhodja et al, 2007) or epistemological factors to consider (e.g. Jacobson, 2007); this research 
is predominantly theory based, with limited empirical studies in the area (Heinsch et al, 2016). Table 1 
synthesises characteristics of the predominant models and theories in the KU field.   

Table 1: Synthesis of characteristics of the predominant knowledge utilisation models and theories  
Model or theory Prominent Characteristics 
Seven standards of utilisation (Knott and 
Wildavsky, 1980) 

7 stage process model (reception, cognition, reference, effort, adaption, 
implementation, impact); theoretical  

Uses of knowledge (Rich, 1997) Four ‘uses’ of knowledge (use, utility, influence and impact); theoretical 
Ladder of utilisation (Landry et al., 2001a) 6 stage process model (transmission, cognition, reference, effort, influence, 

application); quantitative methods using Knott and Wildvasky’s (1980) scale 
Variables of knowledge utilisation in social work 
(Landry et al., 2001b) 

7 variables (list) which affect knowledge utilisation; quantitative methods using 
Knott and Wildvasky’s (1980) scale  

Science push and Socio-organisational models 
(Landry et al., 2003) 

Two overarching models: Science push (linear and technical) and Socio-
organisational (interactive and relational); quantitative data based on Knott and 
Wildvasky’s (1980) scale 

Knowledge to action (Graham et al., 2006) Cyclical phases from knowledge creation to action (as a goal); conceptual model 
Organisational determinants of research 
knowledge utilisation (Belkhodja et al. 2007)   

Organisational variables (organisational learning, culture and absorptive capacity); 
quantitative methods using Knott and Wildvasky’s (1980) scale 

Fourth wave of knowledge transfer and 
exchange (Jacobson, 2007) 

Social epistemology as basis for researchers to better understand knowledge 
properties (knowledge as a social process); theoretical 

Solution-oriented knowledge (Gredig and 
Sommerfield, 2007) 

Cooperative model of knowledge utilisation; the context of where knowledge is 
being utilised is key; theoretical 

Determinants of research knowledge utilisation 
(Chagnon et al., 2010) 

List of 10 variables which affect utilisation; quantitative 

Knowledge and technology transfer value chain 
(Landry and Amara, 2012) 

Conceptual model of knowledge and technology transfer as a value chain 
(recognise value – transform into actual value – appropriation of value); 
theoretical 

Influencers of social science research utilisation 
(Cherney et al., 2015) 

List of variables; quantitative data based on Knott and Wildvasky’s (1980) scale 

These well cited, but dated, models of KU offer similar linear process, which arguably contain aspects more 
related to the transfer of information, rather than the utilisation of knowledge.  Additionally, the various 
studies of KT and KU have been conceptually unclear, offering a variety of interchangeable terms, models and 
definitions (Graham et al, 2006).  This paper, therefore, seeks to address these shortfalls.  

3. Research context  
The growth in UK low carbon innovation is motivated by the UK government’s ambitious energy commitments. 
These obligations result in the government introducing regulations aiming to increase renewable energy and 
reduce greenhouse gas emissions (Energy and Climate Change Committee, 2014:5). Subsequent government 
manifestos prescribe innovation initiatives that generate collaborative knowledge and influence stakeholder 
behaviours (van der Schoor and Scholtens, 2015). This requires the ability to traverse many knowledge 
boundaries to effectively deliver both technological outputs and social outcomes.  The innovation system has 
unique characteristics that complicate innovation: a diverse technology portfolio with many knowledge 
requirements (Foxon et al, 2005); short-term, unstable policy (Grubler, 2012); and the need for policy 
measures that address innovation generation and demand side factors (Chmutina and Goodier, 2014; Heffron, 
2013; Vincent, 2012).  
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The research organisation is a public-private partnership (PPP) established by the UK government in 
partnership with major industrial companies. The PPP was established for a 10-year duration; however, its 
innovation objectives encompass the delivery of near-term and long-term benefits, including contributing to 
the achievement of the governments legally binding 2050 energy targets.  The PPP operates through three 
main functions: strategy, programme delivery and stakeholder engagement. In line with the espoused strategic 
objectives, the PPP’s knowledge management strategy identifies knowledge as a key product and recognises 
that knowledge needs to go to, and be received from, stakeholders to add value. Value creation for the PPP is 
achieved through the ability to acquire, organise, disseminate and utilise knowledge to deliver outputs, 
achieve outcomes and produce impact.  
 
Participants represented the three main organisational functions and all hierarchical levels (up to executive 
level of each function) as shown in Table 2.  

Table 2: Overview of the participants  

 

4. Research design and approach  
The literature review revealed the need for studies investigating systems-wide influences of KU, empirically 
examining what KU encompasses and clarifying the associated terminology.  This case study explores staff 
expectations of knowledge activities at a one-day stakeholder event, prior to the event taking place. The event 
was an opportunity for the PPP to showcase its work portfolio to a range of stakeholders with staff from all 
functions in attendance.  

4.1 Data collection and analysis  
Purposeful sampling methods were used, and an interview schedule was designed which centred on the aims, 
benefits, activities and success measures of the stakeholder event. Fourteen semi-structured interviews were 
undertaken in compliance with established ethical Codes of Practice. All interviews lasted between forty and 
fifty minutes, and were transcribed using Nvivo10 software.  In this study, the main unit of analysis was the 
organisation. However, to understand the complexities within the innovation system context, additional units 
of analysis are used, in what Yin (2003: 42-43) defines as an ‘embedded case study’. Each unit of analysis 
represents a different analytical level (macro-, meso- and micro-level). 

5. Data analysis 
This section presents the themes that emerged from the data, over the three different levels. 

5.1 Macro-level analysis 
This section presents the contextual factors that appear at the wider system level and their influence on KU.   
 
The participants perceived many different stakeholders who engaged with the organisational knowledge 
outputs.  These include member organisations, government, industry, academics and project partners.  The 
participants often referred to characteristics of different stakeholders including ‘decision makers’, ‘influencers’ 
and ‘existing contacts’.  Figure 1 below, represents the stakeholders mentioned by participants; the larger the 
word, the more times that stakeholder group was mentioned.   

Function Number of Interviews 
Stakeholder Engagement 3 
Strategic 6 
Delivery 5 
Total Interviews 14 
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Figure 1: The stakeholders discussed by participants 

Participant A7 states:  
 

“I see the target audience as those people that [the PPP] sees as having the ability to influence the 
future of the UK energy system.  What [the PPP] can do is stand up and say ‘these are the areas that are 
going to matter, and this is the evidence as to why we think it matters’. We can't make the decisions, 
because many of the decisions are governed by policy decisions”. 

 
This places the PPP within the role of knowledge creator only (i.e. informer), suggesting that other actors are 
those who create action.  These distinctive roles between knowledge creator and knowledge user can 
potentially inhibit KU (Kruckenberg, 2015).   
 
Participants suggested that the target audience for the event were “existing contacts” (participants A3, A4, A6, 
A7, A11).  However, participant A5 also recognised the need to engage new stakeholders: “In terms of getting 
new people, that’s something we're still working on.  When you're approaching new people… you've just got to 
lead them in with something that they are particularly interested in”.   
 
Participant A4 suggested that the need to engage a wider stakeholder group was an inherent part of the 
organisational strategy to extend their influence through targeting those with different motivations: “[The 
PPP’s] strategy is, increasingly now, to have impact on the broader range of stakeholders…influencing the 
whole low carbon environment; the market, policy landscape”.  However, to engage a wider group of 
stakeholders, participant A1 proposed that the PPP must ensure different stakeholders understand the 
knowledge being produced: 
 

“[We] are really trying to make sure that [a much broader range of stakeholder] understand the work 
that we've been doing and giving them a route into engaging with what we're doing, so that we deliver 
greater impact from that work”.  

 
This was seen to be a challenge for the PPP, which has historically been linked to producing knowledge suitable 
for technical audiences, as participant A4 explained: 
 

“It’s an organisation that’s dominated by technology and engineering people and they like to go and 
talk to other technology and other engineering people.  But actually, to have impact you need to move 
beyond that into talking to different audiences”.  
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The ability for stakeholders to absorb knowledge is subject to it being conveyed in a relevant ‘communicating 
language’ (Dawes et al, 2012; Green et al, 2009).  When creating knowledge outputs, the PPP needs to 
recognise these diverse motivations, values, communication styles and engagement processes, to maximise 
the opportunity for KU amongst wider audiences (e.g. Head, 2010; Green et al, 2009).   
 
Participant A5 indicated that a series of recent non-technical reports, was seen to attract and reach a wider 
audience, by putting context around individual technologies and projects:   
 

“Historically, when we have issued work, its individual pieces of work.  And then when you make that 
available to other people, it’s missing the broader context.  The reports are really trying to paint that 
broader picture, and explain what it means, rather than just this [technology] is the answer.”  

 
This infers that there was a challenge in converting technical knowledge outputs suitable for project partners, 
into a format relevant for other stakeholders.  However, this is necessary to encourage KU with a wider 
audience. 

5.2 Meso-level analysis 
This section presents the organisational level factors and their influence on KU.   
 
The work that the organisation undertakes is divided into strategic and delivery functions - participant A13 
explained how these functions operate together:  
 

“[The delivery function] gets the stuff onto contract and delivers the contract and then exploits the 
outcomes of the project.  Whereas strategy sits side by side [and] frames what the projects ought to be.  
Then [the strategy team] try and knit together all the learnings from all the different bits of the 
projects”.  

 
The quote suggests that project outputs are delivered first, prior to the synthesis of value from across the 
project portfolio and conversion for a wider audience, post-project.  However, Green et al (2009) suggest that 
to maximise the opportunities for KU to occur, the knowledge user should be involved as early and 
continuously as possible.   
 
Participant A7 viewed the key organisational capability as “providing the engineer’s solution…what we're 
doing, is we're saying these are the technical facts, it’s for politicians and others to consider the other risks”.  
Participant A4 commented on how the dominance of technical capabilities was partly caused by ‘engineering 
mind-sets’:  
 

“Traditionally we love to create models [that] create pictures of what an ideal world would look like, if 
engineers were in charge.  But how do you actually turn that into reality?  That involves engaging in the 
horrible, messy, complex, contradictory world of reality and different people’s views [and] motivations”.  
 
Participant A4 further suggested this involved: “time consuming, laborious work that actually involves 
building relationships with stakeholders; making sure that you can communicate…in a way that 
audiences can engage with and find compelling”. 

 
However, participant A11 reflected on the resource challenge associated with KU: “At times we struggle to 
resource (knowledge exploitation).  There hasn't necessarily been recognition about the workload associated 
with that.” 
 
The analysis suggests that KU is influenced by having:  technical and stakeholder knowledge; communication 
skills (the ability to convey information); relational skills (influencing according to individual motivations); and 
adequate resources.  
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5.3 Micro-level analysis 
Participants suggested that talking to different stakeholders was their predominant activity at the event.  For 
example, participant A8 would be “demonstrating a database”, whilst participant A9 stated: “If (the 
stakeholders) are interested in the subject…I’ll talk a little bit about the projects we've done.” 
 
Emphasis was placed on the dissemination of reports: “I’ve got two science reports that I’ll talk to people 
about” (participant A4); “there are three (reports) which are being promoted” (participant A6); and 
“communicating key messages” (participant A4).  These activities suggest a demonstration, rather than 
application, of expertise and are based on a linear KT model (disseminating ‘messages’ and publicising explicit 
knowledge).  This reflects knowledge-as-an-object (Newell et al., 2009; Cook and Brown, 1999) in which 
knowledge can be ‘moved’ to another person or place.   
 
The analysis shows two main value creation mechanisms: informing decision makers through providing neutral 
evidence; and influencing stakeholders to create action. Participant A2 suggested value is created by 
“show(ing) that there’s good, well respected, independent evidence that [stakeholders] can use to inform their 
decision making”.  Participant A5 suggested value creation is achieved by creating action and helping 
stakeholders to ascertain: “How [to] move from a set of words, into something that can actually be delivered - 
what’s actually got to happen”.  Participant A1 suggested value creation is realised through encouraging future 
engagement: “the benefit of it will actually come from when [stakeholders] engage with us further”.  Value was 
seen to be created if the PPP received invitations to attend other broader audience events, evidence of the 
organisation developing stakeholder relationships outside technically focused groups.  These two value 
creation perspectives are suggested to be a continuum rather than two distinct and separate facets with 
different characteristics; presented in Table 3. 

Table 3: Informing and influencing value creation perspectives 

 

5.4 Additional data analysis: Organisational initiatives to improve KU 
The opportunity to attend a KU training workshop occurred six months after the initial interviews, allowing 
observations of any changes in perceptions of KU since the original interviews. 
 
Participant A10 suggested there had been an increased awareness that knowledge exploitation plans had been 
focussed on commercial exploitation of outputs; suggesting that different types of exploitation would need to 
be considered to maximise KU amongst wider stakeholders.  Additionally, it was recognised that while 
emphasis had been on creating exploitation plans, there had been a difficulty in operationalising the plans due 
to the complex and dynamic system environment.  
 
The analysis shows a clear difference between the original interviews and the subsequent training workshop in 
relation to KU summarised in Table 4.  It suggests that the perceptual change process was supported by the 
development of necessary skills and the adoption of facilitative processes.  It also acknowledges that whilst 
these perceptual changes are recorded at a point in time (i.e. the workshop), factors such as team momentum, 
organisational reinforcement and systems influences effect the embedding of perceptual change.  

Table 4: Potentially evolving perceptions of KU within the PPP revealed by the analysis 

 Value creation perspectives 
Factors Informing  Influencing 
Value created by Expert, knowledge creator  Co-created 
Value captured in Dissemination to stakeholders  Motivating action by stakeholders 
Value located in Knowledge creation and provision  Knowledge utilisation and action 
Driver Expert knowledge  Stakeholder motivations 
Focus Organisation (knowledge creator)  Stakeholder (knowledge user) 
Knowledge type Explicit (information), general, content  Explicit/tacit, customised, know-how 
Engagement One off, linear, passive  Continuous, iterative, proactive 
Learning Stakeholder learns from expert  Both parties learn from each other 
Skills Technical, communication  Technical, communication and 

relational 
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6. Discussion  
This section presents a holistic discussion of the main findings from across the three levels of analysis, before 
concluding the paper.  

6.1 Distinguishing between knowing and using 
This study supports prior work (e.g. Green et al, 2009) suggesting that dissemination activities do not 
guarantee KU, despite the analysed KU models in the literature review often incorporating the receipt of 
knowledge.  It is, therefore, useful to distinguish between ‘knowing’ and ‘using’ to clarify what KU 
encompasses. The distinction between increasing stakeholders’ knowledge (knowing) and motivating others to 
apply knowledge (using) facilitates the attainment of organisational goals by clarifying what activities are 
needed as part of an organisation’s KM strategy.  This study suggests that:  KU is a value creating process that 
encompasses the ability to motivate knowledge recipients to use knowledge in a way that contributes to 
predetermined objectives. This definition raises the importance of motivating users as a key factor in achieving 
KU; emphasises the relational aspects of KU; and explicates the necessity of the eventual knowledge use being 
in line with organisational goals. 

6.2 Context 
A key finding of the study is the importance of context when pursuing KU goals. The systems perspective 
adopted revealed a high degree of complexity within a system. This study, therefore, explicates that 
‘knowledge utilisation’ is not a replicable process: there is not a single model that can be followed to 
guarantee KU occurs as planned: the system is too complex. Returning to the definition of KU offered in 
section 6.1, and the ability to motivate others, this is a contextual process that necessitates understanding 
what those motivations are. The study findings highlight the need for knowledge producers to become 
embedded within the innovation system to maximise KU opportunities.  
 
The notion of social embeddedness (e.g. Granovetter, 1985) proposes that economic activity does not occur in 
a rational vacuum but is heavily embedded in social processes and structures. When applying this in this 
study’s context, the findings indicate that the likelihood of KU occurring, in line with established objectives, is 
partly influenced by how embedded knowledge producers are in the innovation system. Crucially, the study 
suggests that this involves going beyond analytical aspects of stakeholder management (e.g. the identification 
and prioritisation of stakeholders), to include understanding stakeholder needs. The study suggests that this 
requires technical knowledge and communication skills, but also stakeholder knowledge and relational skills.   
 
Empirically this builds on theoretical work emphasising the importance of viewing KU as an interactive and 
relational process (Fitzgerald and Harvey, 2015; Heinsch et al, 2016) and extends work that proposes specific 
skills sets for innovation (e.g. Donofrio et al, 2010). 
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6.3 Distinguishing between planning and implementing activities 
A key finding of the study is the importance of distinguishing between planning and implementing KU, 
identifying that these two components require different activities and skills. It was found that planning for KU 
was well developed, with a focus on the development of knowledge exploitation plans, but static, where plans 
were made in somewhat isolation from the real-life influences that affect KU. Implementing these plans was 
identified as a more difficult task, due to: the long-time frames involved in reaching innovation objectives; the 
relational processes needed; the complex and dynamic nature of a system; and the differing skills needed to 
implement plans. The implementation of exploitation plans was seen to be secondary to delivering the 
physical outputs of the projects.  Another suggested difficulty in implementing the plans was developing 
capabilities to measure KU in a systems environment that is characterised by multiple influences. A complex 
system requires innovation system actors to create a shared institutional logic so that systems goals can be 
achieved (Hogstrom and Tronvoll, 2012; Weick, 1995).  

7. Conclusion 
This paper aimed to explore the multi-level influences of KU within a complex innovation system, through the 
perceptions of staff within a low carbon energy PPP.  The literature review revealed the need for studies that 
investigate systems-wide KU influences, examine what KU encompasses empirically and clarify KU 
terminology.  The three-tier analysis suggests that taking the role of knowledge creator only, can inhibit KU.  
Instead, organisations can maximise KU opportunities by not only identifying stakeholders, but by establishing 
their motivations, values and knowledge requirements, adapting knowledge outputs accordingly.  The analysis 
suggests this should be done early and continuously throughout engagements.  This requires technical and 
stakeholder knowledge, communication and relational skills, and should be underpinned by adequate 
resources.  This allows organisations to become socially embedded in the innovation system.  Lastly, the study 
suggests that KU should be considered a social process rather than a goal, where shared institutional goals are 
developed. 
 
This study is part of a larger comparative study, investigating the influences of KU in two knowledge creating 
organisations.  Future studies could explore perceptions from knowledge recipients and consider different 
sectors, organisational structures and countries to further enrich the literature on KU. 
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Abstract: As an interdisciplinary research network, the Cluster of Excellence “Integrative Production Technology for High-
Wage Countries” (CoE) comprises of around 150 researchers. Their scientific background ranges from mechanical 
engineering and computer science to social sciences such as sociology and psychology. In addition to content- and method-
based challenges, the CoE’s employees are faced with heterogenic organizational cultures, different hierarchical levels, an 
imbalanced gender distribution, and a high employee fluctuation. The sub-project Scientific Cooperation Engineering 1 
(CSP1) addresses the challenge of interdisciplinary cooperation and organizational learning and aims at fostering 
interdisciplinarity and its synergies as a source of innovation. Therefore, the project examines means of reaching an 
organizational development, ranging from temporal structures to a sustainable network in production technology. To 
achieve this aim, a broad range of means has been developed during the last twelve years: In addition to physical measures 
such as regular network events and trainings, virtual measures such as the Terminology App were focused. The app is an 
algorithmic analysis method for uncovering latent topic structures of publications of the CoE to highlight thematic 
intersections and synergy potentials. The detection and promotion of has been a vital and long known element in 
knowledge management. Furthermore, CSP1 focusses on project management and thus developed evaluation tools to 
measure and control the success of interdisciplinary cooperation. In addition to the cooperation fostering measures, CSP1 
conducted studies about interdisciplinarity and diversity and their relationship with innovation. The scientific background 
of these means and the research results of CSP1 are outlined in this paper to offer approaches for successful 
interdisciplinary cooperation management.  
 
Keywords: Interdisciplinary Cooperation, Interdisciplinarity, Cluster of Excellence, Research Organization, Human Resource 
Management 

1. Introduction 
The major challenges facing our society cannot be handled by one discipline alone (Sung et al., 2003), but 
rather by connecting traditional disciplines. In recent decades, there has been an increase in interdisciplinary 
cooperation in both research and business (Lattuca et al., 2011). National and international research funding 
aims for interdisciplinarity to promote innovation and progress through interdisciplinary projects (DFG, 2013).  
 
Interdisciplinarity requires a close integration of disciplines to generate new perspectives and solutions. 
Bergmann and Schramm (2008) state that not only integration on a cognitive, but also on a social, 
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communicative, organizational, and possibly technical level leads to the capability of interdisciplinary research 
to achieve good results. 
 
Interdisciplinary cooperation is described as a particularly challenging experience by the people involved; the 
professional exchange of expertise with people from different disciplines requires intensive reflection of one's 
own socialization and one's own disciplinary abilities (Dahlin et al., 2005). Thus, such kind of cooperation is 
more likely to be a source of conflict (Jehn et al., 1999), verified by the fact that a significant number of 
interdisciplinary research projects are not as successful as hoped (Rogers et al., 2005).  
 
In order to be able to understand, promote, and steer the interdisciplinary cooperation within the Cluster of 
Excellence (CoE) “Integrative Production Technology for High-Wage Countries”, the project Cross Sectional 
Processes 1 “Scientific Cooperation Engineering” (CSP1) was created. Within the CoE, around 150 scientists of 
different disciplines are working on the development of sustainable solutions for production in the future. 
Since the beginning of the CoE in 2006, CSP1 is an integral part of it. CSP1 is divided in four fields of action, 
with every field including several measures and/or studies (see Error! Reference source not found.):  
 

x Performance Measurement deals with evaluation and control of interdisciplinary cooperation. 
x Diversity Management studies and promotes diversity.  
x Knowledge and Cooperation Engineering develops instruments for acquisition, transmission and 

control of interdisciplinary knowledge.  
x Interdisciplinary Innovation Management analyses and visualizes scientific output processes.  

 
 
 
 
 
 
 
 
 
 
 

 

This paper gives insights into the manifold methods and studies within these fields of action of the past twelve 
years and offers an approach to measure the success of promoting interdisciplinary cooperation. 

2. Performance measurement 
Within this field of action, tools have been adapted in order to derive insights from the process performance of 
the CoE on all hierarchical levels. Furthermore, project management and planning processes are supported. 
Two remarkable measures, which serve as an example for this field of action, are the cluster-specific Balanced 
Scorecard and the FlowChart. 

2.1 Cluster-specific Balanced Scorecard 
To facilitate organizational learning regarding the interdisciplinary cooperation and its management, a 
continuous regulatory process has been implemented in the CoE. Through an iterative loop of data collection, 
data analysis and adjustment of measures, the scientific performance has been systematically monitored, 
controlled and shaped (Welter et al., 2011). The Balanced Scorecard (BSC)-based evaluation has been 
conducted at the end of every year since 2007, collecting quantitative and qualitative data on different aspects 
of the work and collaboration within the CoE. The BSC for the CoE was originally based on the BSC developed 
by Kaplan and Norton (1992), a controlling instrument that offers the management of an organization insights 
into different non-monetary aspects of its performance. The cluster-specific BSC was adapted to fit the 
informational needs of the cluster management including four perspectives that influence one another: an 
internal perspective focusing on research cooperation, a perspective on learning and development, an output 
or client perspective and a financial perspective (Welter, 2013). All perspectives were operationalized in a web-
based questionnaire.  

Figure 1: Overview of the fields of action and exemplary measures. 
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The data of the evaluation have been analyzed and interpreted both in cross-section for each year as well as in 
the form of a time series of the annual arithmetic mean. Results of the evaluation have been made available to 
all members of the cluster. In addition, a management workshop takes up the results of the survey to 
systematically strengthen the positive trends and address the identified challenges of the scientific 
cooperation. Needs for action and possible measures are consequently derived, for example the introduction 
of a newsletter to address a perceived lack in the distribution of project results (see Figure 2, left diagram). 
 
The evaluation results have shown a positive trend in the appraisal of, for example, the measures usefulness of 
scientific cooperation and the quality of scientific (see Figure 2, right diagram).  

Figure 2: Exemplary time series of items of the cluster-specific BSC (Likert-scale 1 (good) to 5 (bad), 49 < n < 
121).  

2.2 FlowChart 
Clear communication and a common understanding about the research process are crucial elements in 
research collaborations with multiple partners involved. To support this process, a web-based research 
planning tool was developed and tested (Jansen and Schulz, 2015). Project planning and managing tools of 
different complexity exist, however these tools suffer from poor usage in research projects. Literature review 
on so-called project management information systems led to key features for project planning systems (Jaafari 
and Manivong, 1998). Additional requirements analysis led to a lightweight and easy-to-use standardized 
project planning form that has been implemented as a centralized web-based tool. To meet the requirements, 
a pictorial representation of the research plan has been derived in a flow-chart-like approach, resulting in the 
so-called FlowChart. This tool displays a single screen view of the initial situation, the research plan and project 
objectives as an interactive web application (Vaegs et al., 2014). Additionally, it provides the essential amount 
of information about the current project state for all members of the project team in an intuitively 
understandable manner. The clear aggregation of all relevant work packages and their contribution for the 
project goals is vital for decision making during the project. The tool also provides an indicator for the 
fulfilment level of the individual work packages and therefore offers project controlling and performance 
management capabilities. However, the more important advantage of this feature is the detection of 
dependency conflicts, if any work packages are delayed or even cannot be fulfilled.  
 
At the end of 2016, the tool has been rolled out and a small usage study of the tool was carried out in the 
developing department. Furthermore, enhancements of the concepts were derived from interviews (Jansen 
and Schulz, 2017), including relation management between different work packages inside a research project 
to reflect work package dependencies, resource management to detect resource conflicts between multiple 
projects and notification of changes in the research plan. These enhancements are currently included into the 
FlowChart, so that the finalized tool will provide project-planning capabilities that are tailored to the scientific 
research environment. 

3. Diversity management 
To create an environment where different experiences and skills are valued as a crucial part of an innovation, 
the Diversity Management aims to increase gender, cultural and disciplinary diversity within the CoE. To find 
the right management approaches, it is critical to understand the diversity in the cluster. Two main studies of 
CSP1 are described in the following. 
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3.1 Diversity and innovation 
Diverse teams increase the development of inventions and lead to more sustainable and socially responsible 
products and services (Leicht-Scholten, 2018). The success of a diverse team is not guaranteed, as increasing 
employee diversity correlates with the need for active exchange and coordination to avoid misunderstandings 
and conflicts (Díaz-García et al., 2014). To investigate the requirements and appropriate approaches for 
implementing a management approach that is tailored to the organization and the environment of the CoE, a 
research concept has been developed that allows a sustainable strategy development.  
 
In a first step, the status of diversity within the CoE was assessed. Considering the CoE as a holistic 
organization, the quantitative evaluation of employee data shows a research alliance that is male-dominated, 
with 82.4% of all employees having their professional background in engineering faculties. 9.7% of the 
researchers have a non-German cultural background (Steuer et al., 2017). 
 
In a following step, the project sought to analyze the potential of a diverse workforce (Sharma et al., 2017). A 
comparison group of three research organizations with differing workforce diversity was examined. The 
number of publications measured scientific success. Results show that the most diverse group in all aspects, 
being gender, age, culture, and discipline, is also the most successful group. The CoE represents the second 
most successful group although it only has limited gender and cultural diversity compared to the group that 
can be characterized by a mono-disciplinary and young workforce. However, it must be taken into 
consideration that scientific success cannot be completely attributed to the presence of specific diversity 
dimensions. After analyzing the status quo and the potential of diversity, existing management strategies and 
prevailing mind-sets in the context of diversity and innovation were object of investigation in the third phase. 
The intention was to develop a diversity and innovation management strategy that is tailored to the CoE, 
facilitates change processes and is tied to existing structures and measures. To reveal persisting attitudes and 
experiences, interviews were conducted within the CoE. The interviews lead to a category system consisting of 
seven categories with 28 sub-categories, in turn leading to the identification of six superordinated types of 
researchers: the Superficially Informed, the Active Follower, the Passive Follower, the Intentional Refuser, the 
Sceptic and the Reflected User (Steuer et al., 2017; Steuer and Leicht-Scholten, 2017).  
 
Especially with regard to diversity management, the level of management plays a key role since managers 
function as role models for norms and values and thus corporate culture (Sackmann, 2004). As a result, 
reflection of the given situation is a crucial aspect while developing a tailored management concept.  

3.2 Critical incidents of interdisciplinarity 
In order to identify critical incidents (CI) for the success of the CoE, Jooß (2014) conducted a comprehensive 
long-term study. By using the Critical Incidents Technique (Flanagan, 1954), CIs (i.e. events that have had a 
particularly good or particularly bad effect) were extracted from the data. Based on empirical theories, the CIs 
were clustered in generalizable patterns hence providing action recommendations for the cluster 
management: 
 

x Integration and allocation of time cumulated corresponding CIs. In order to ensure successful 
cooperation, integration of interdisciplinary knowledge and methods is critical. Therefore, constant 
communication between the stakeholders is crucial. The researchers need to be aware of existing 
competences of one another. Based on this awareness, the researchers should develop common 
language. It is also necessary to work out the interfaces and limits of involved disciplines and, at best, 
to learn from each other. This complex negotiation process requires time and organizational support 
since it does not emerge by itself. For this purpose, an explicit allocation of time is needed to foster 
constant exchange and should be provided by the organization to a sufficient extent. This process can 
be further supported by spatial proximity. 

x Integrated knowledge management regarding the common interdisciplinary vision focuses on the 
importance of a common vision and continuous knowledge management with respect to realization of 
the vision for successful cooperation. A common vision is the basis for identification with and 
motivation for interdisciplinary cooperation. It needs to be defined, the researchers should be aware 
of it and its significance, and they should be able to illustrate their individual contribution to the overall 
goal. Concerning the vision, an enduring support for knowledge exchange should be given and regular 
networking activities should be fostered. This can be encouraged by the sub-project managers, who 
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act like key persons for networking. They can initiate exchanges about research findings that are 
crucial for further cooperation. For such exchanges, adequate temporal freedom is necessary.  

x The third pattern accumulates CIs in the fields of recursive and process-related support and 
participation of stakeholders. Participation of involved actors as well as a recursive and process-
accompanying support are of special importance in the CIs of this pattern. 

 
Based on this exploratory groundwork, a questionnaire for examining the given CIs was developed (Müller et 
al., 2017). This primary questionnaire – as a first attempt for quantitatively measuring CIs of interdisciplinarity 
– enables a cost-effective evaluation and facilitates the support of cooperation. 

4. Knowledge and cooperation engineering 
Knowledge and Cooperation Engineering comprises the interaction of data, information and knowledge on all 
organizational levels to support a sustainable development of the CoE. This includes physical networking 
(workshops and training) as well as data-driven methods like the Terminology App to support communication 
and exchange as a foundation for further cooperation. 

4.1 Physical networking 
Physical networking processes, focusing on scholarly and interdisciplinary exchange, are especially requested 
by the members of the CoE. To meet this request, interventions like networking events are conducted. For 
example, interdisciplinary trainings serve not only as further training, but also as a platform of exchange. 
 
Colloquia of employees are part of the networking strategy of the CoE since 2008 and aim at promoting 
cluster-internal cooperation as well as transfer of knowledge. They are designed as workshops with varying 
subjects. Results of the formative event evaluation are used to derive useful topics from the actor’s 
perspective. The final concepts and topics are determined in close cooperation with the cluster management 
and CSP1.  
 
Different developmental stages can be clustered within the topics and concepts of the colloquia. These stages 
show a strong association to the typical development phases of networks (Müller et al., 2015) and reflect the 
organizational learning processes within the CoE. 
 

1. Initiation: The first colloquia aimed at creating a common purpose or rather a joint vision and mission 
of the line of research. 

2. Interfaces: As a next step, highlighting interfaces between the various disciplines and projects became 
a major element of the colloquia. For improvement of interdisciplinary communication, synergies and 
ideas for new cooperation should be enhanced.  

3. Learning: The third period of colloquia focused on interdisciplinary mutual learning. This was 
implemented by means of presentations in so-called micro-trainings. These are thought to support an 
enhanced knowledge transfer in an everyday work environment. The presentations convey 
information on the methods and contents of the diverse disciplines (e.g. rapid prototyping, digital twin 
vs. digital shadow).  

4. Sustainability: The currently ongoing colloquia aim at developing visions for the future, despite the end 
of the funding period. Therefore, deduced synergies were evaluated to set up networking sessions on 
the project level. In the following step, these synergies were used to develop future topics for the CoE. 

 
Taking the participants’ perspective into account, a descriptive analysis of the evaluation over time gives some 
hints for the importance of these networking events. The mean evaluation increased continuously which can 
be interpreted as an ongoing acceptance of the colloquia as a measure for supporting cooperation.  

4.2 Cluster terminologies 
To support networking and communication between entities and therefore the knowledge management 
within the cluster, data mining methods have been utilized. To visualize interfaces and create a common 
understanding of scientific terminologies, the Terminology App has been successfully developed and 
implemented for the members of the CoE. The app is used to support the knowledge management within the 
CoE by displaying definitions of terminologies and showing interconnections between research projects (Thiele 
et al., 2015). 
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The underlying technological framework is based on the automatic processing of scientific publications 
produced within the CoE (Thiele et al., 2016; Thiele et al., 2017). The automatic processing takes five 
subsequent steps: First, text mining is used to transform the underlying data, consisting of scientific 
publications, in a machine-readable form. Scientific publications are then grouped by entity, e.g. a research 
project. Second, we include topic modelling using the Latent Dirichlet Allocation (Blei et al., 2003): Different 
groups of words form a topic based on their frequency. Words are also labelled and, if they belong to the 
group forming a topic, ranked regarding their importance for the topic (Thiele et al., 2017). The third step 
classifies topics and their interconnections with other entities. The algorithm is not only considering words, but 
also the importance of each word and their relative frequency is taken into account. This leads to the fourth 
step being a graph-based visualization that represents topics, words and project-teams (see Figure 33). As a 
fifth step, human interaction provides a mean for the cluster to further initialize and support cooperation and 
networking activities.  
 
Through direct linking to the corresponding documents, the app supports the knowledge management within 
the CoE and gives direct access to the research paper of other projects. All terminologies that have been 
identified by the system can be complemented with long and short definitions. The linkage between entities of 
the graph displays the affiliation between terminology and identified research projects. Additional information 
of the entities provides names of authors and keywords. The setup of the provided information about 
important terminologies and corresponding projects in one tool is a crucial success factor for the 
interdisciplinary cooperation between the participating researchers. Through visibility of other research 
projects and their participants - an incentive for initialization of interdisciplinary research is given. 
 

 
Figure 3: Visualization of the interface of the Terminology App, displaying terms interconnected to project 
(circles), scientific paper (squares), and corresponding authors. 

5. Interdisciplinary innovation management 
To foster the innovative potential, an interdisciplinary innovation management was established. First activities 
were focused on the understanding of perceived benefits and barriers of interdisciplinary work from the 
members point of view (Hamann et al., 2016). A mixed-method study revealed that barriers arise from 
communication problems, missing points of intersection as well as a lack of knowledge about the other 
disciplines’ skills and topics (Hamann et al., 2016). Benefits are seen in the bundling and combination of 
knowledge from different disciplines and perspectives, which are perceived to promote innovative ideas and 
concepts. In addition, individual advantages on the part of the members, such as expansion of one’s horizon 
could also be identified as benefits of interdisciplinary work (Hamann et al., 2016).  
 
Based on these insights we focused on the derivation of suitable measures and methods for scientific 
investigation and support of interdisciplinary cooperation. As a measurable reference for scientific success, we 
have chosen academic publications. That is because publications are a broadly accepted criterion for 
measuring scientific impact. They are publicly available and their meta data indicate disciplinary and 
interdisciplinary collaborations (Garner et al., 2018). The corpus for our analysis contains over 1000 peer-
reviewed articles published during the funding period of the CoE. 
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To use the publication data for both scientific analyses of cooperation and for supporting collaboration, an 
interactive visualization tool was developed and implemented into the cluster’s social network platform 
(Calero Valdez et al., 2015; Calero Valdez et al., 2016; Schaar et al., 2013). The main goal of the tool was to 
enable self-reflection on publication efforts and output of individual members, workgroups, and the cluster. 
Workgroups and individuals were requested to use the tool to locate themselves and their influence on the 
cluster as a whole. Additionally, the tool should be a promoter for discovering new collaboration opportunities 
based on thematic proximity or strategic considerations (Calero Valdez et al., 2015). 

 
Figure 4: Publication graph from the first (2006-2011, left) and the second funding period (2012-2017, right). 
Red nodes are authors; blue nodes are publications. The size of the nodes depicts the amount of publications 
or co-authors depending on node type. 

In parallel, we offered workshops on planning and writing disciplinary and interdisciplinary publications. 
 
A bibliometric analysis showed that the number of publications currently still grows and the 
interconnectedness of the cluster increases (see Figure 44). Consequently, the CoE has shifted from rather 
isolated, disciplinary research towards more interdisciplinary collaboration. Identify missing links creates new 
opportunities for collaboration of heretofore non-connected researchers. Accompanying evaluations by the 
researchers and managers confirmed that a visualization of publication output enables them to reflect on their 
work and the cluster-specific structure (Calero Valdez et al., 2016; Schaar et al., 2013). 

6. Discussion and outlook  
Despite all challenges associated with interdisciplinary cooperation and the high fluctuation of researchers 
within the CoE, the BSC results show a constant, positive development for the indicators quality of cooperation 
and use of cooperation. This trend can be interpreted as a successful development of cooperation, which is 
promoted by the cluster management and various process-related networking activities of CSP1. Furthermore, 
the density of the publication graph shows that not only the quantity of publication increased with time, but 
especially the interconnectedness. This is a sign for the cross-project cooperation, which was significantly 
focused by the work in CSP1. 
 
The measures of CSP1 focus on the operative level. Therefore, the transferability of most of the measures 
fostering cooperation towards another scientific or even industrial application is likely to be high. The cluster-
specific BSC, for example, can be adapted, for instance, in order to support further surveys in an R&D context. 
As a follow-up, organizational design processes are supported with CSP1. The design and implementation of 
workshops aim at a reflection of the surveyed topics on various hierarchical levels. The Terminology App, as 
one of the virtual measures, could also be used to detect synergies between different departments, which are 
possibly unknown yet. 
 
In addition to the ongoing measures (e.g. BSC), which will be continued, the transitional phase focuses in 
particular on the investigation and enhancement of innovative capability. Building on the previous work in text 
mining and topic recognition, further research with aim to understand how scientific topics evolve over time 
and how these insights can be used to strategically choose the research activities and cooperation in the 
cluster. To further strengthen the results from the CoE, interaction of humans, algorithms and machines must 
be investigated. Understanding how data influences visual representation and how visual representation 
shapes decision making is key to ensuring successful application of methods of artificial intelligence in 
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production systems in industry 4.0. When production becomes truly smart and interconnected, it is critical to 
understand the impact of the human factor and the implications of different interfaces between human and 
artificial intelligence. 
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Abstract: If finance enables production, technology in the financial services sector enhances the speed of accessing and 
transferring finances, ultimately facilitating more production. Accepting new technologies is therefore crucial to the 
success of any industry in the fourth industrial revolution. Technologies such as Social Media, Mobile, Analytics (and Big 
Data), Cloud, along with the Internet of Things (SMACT/SMACIT), have become pervasive digital disruptors which have 
fundamentally changed the business models and value propositions of firms across industries. The financial services sector 
has been disrupted by innovations such as M-Pesa, SnapScan and EcoCash, which have made it more inclusive. The 
growing smartphone uptake in South Africa and developing countries has removed barriers to financial services provision 
and has reduced barriers to information access. SMACT technologies offer an opportunity for the financial services sector 
to reduce the costs of banking in such a way that those who are underserved or unserved by the financial services sector 
are more informed and better able to access financial services through the removal of geographic barriers to banking and 
through the reduction of costs. Chigada and Hirschfelder (2017:3) state that the integration of the banking system is part of 
the critical functions of mobile banking. Lower-income classes, despite having individually weaker purchasing power, 
actually have astoundingly significant purchasing power at the collective level (Chigada & Hirschfelder, 2017:3). Mobile 
banking therefore seeks to integrate into the banking system this poor yet large population who collectively possess 
significant market power. In order to integrate the poor into the financial services sector, the benefits of mobile banking 
have to be conveyed to them in a way that clearly indicates simplicity and convenience (Ramavhona & Mokwena, 2010:5; 
Al-Jabri & Sohail, 2012:387; Ernst & Young, 2016:6). This paper aims to assess the digital disruption from big data of the 
South African financial services sector with a particular focus on financial inclusion. The study used a mixed method 
approach. For the qualitative method, data was collected from semi-structured interviews with key informants from the 
financial services sector and related fields of expertise. 
 
Keywords:  Big Data, Banking, Financial Sector, Digital Disruption 

1. Introduction 
The 2016-2017 Global Competitiveness Report by the World Economic Forum (WEF) ranks South Africa 47th 
globally in terms of competitiveness (Schwab, 2017:25). South Africa’s ranking was attributed to the country 
being a frontrunner in the region in financial markets and infrastructure among other factors (Schwab, 
2017:25). Moreover, South Africa ranked in the top five, out of 138 countries, for financial services meeting 
business needs, financing through local equity markets, soundness of banks and regulation of securities 
exchanges (Schwab, 2017:25). While the financial sector is thus a significant contributor to the South African 
real economy, the WEF notes that in order to increase competitiveness, there has to be a rise in productivity as 
well as a focus on creating an economic environment in which emerging business models and technologies can 
foster economic growth (Schwab, 2017:9).  
 
The success of South Africa’s financial sector is attributed to its meeting the needs of businesses and its 
efficient functionality in terms of providing finances without adversely affecting financial stability. An 
important factor impacting on the stability and profitability of banks is their ability to manage the information 
of their clients. The financial sector is heavily involved in information system management. Big data and 
analytics are key components of the back-office processes of financial services providers. Managing such 
information in a way that protects client information is crucial to the success of financial services providers and 
the continued existence of a financial service provider (FSP) in terms of not contravening the Protection of 
Personal Information (POPI) Act. The management and protection of data are particular forefront issues and so 
are opportunities for cloud computing. Cloud technology has been an important facilitator of innovation 
through the establishment of cloud platforms for innovators to develop applications. The banking industry, like 
any industry that has to warehouse large datasets, has had to make use of cloud computing in order to cut 
costs and increase the speed at which data can be retrieved.  
 
It is well established that disadvantaged communities interact with formal banking channels less frequently 
due to socioeconomic barriers. One of the benefits of digital platforms is their ability to break socioeconomic 
barriers in terms of the costs of banking. The growing smartphone uptake in South Africa and other developing 
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countries has removed barriers to financial services provision and more broadly reduced barriers to 
information access. SMACT technologies offer an opportunity for the financial sector to reduce the costs of 
banking in such a way that those who are underserved or unserved by the financial services industry are able 
to firstly be more informed (through social media interaction with banks), and secondly, better able to access 
financial services through the removal of geographic barriers to banking and the reduction of high banking 
costs.  
 
Chigada and Hirschfelder (2017:3) state that the integration of the banking system is part of the critical 
functions of mobile banking. Lower-income classes, despite having individually weak purchasing power, at 
collective levels actually have an astoundingly significant purchasing power (Chigada & Hirschfelder, 2017:3).  
 
Mobile banking therefore seeks to integrate this large potential market into the banking system. In order to 
integrate the poor into the financial sector, the benefits of mobile banking of simplicity and convenience have 
to be clearly conveyed to them (Ramavhona & Mokwena, 2010:5; Al-Jabri & Sohail, 2012:387; Ernst & Young, 
2016:6). The clearest example of this was in Kenya where M-Pesa was marketed in a way that highlighted its 
simplicity and convenience for all Kenyans. The challenge and opportunity, therefore, lie in the supply-side 
(financial services providers) being adequately able to meet the diverse demand-side needs (convenience, 
simplicity, speed, security, affordability).  
 
In light of the above, this study examines the impact big data has on financial inclusion in the South African 
financial services sector. In particular, the key objectives of the research were to: 
 

x Investigate the trends in financial activities (deposit-taking and lending) undertaken by South Africans; 
x Investigate the economic impact of big data with a particular focus on financial inclusion. 

2. Literature Review 
What is defined as banking has become blurred over the years. Many businesses, including technology firms, 
instant messaging firms, telecommunication firms and online retailers, have encroached into what traditionally 
would have been considered as ‘banking activities’. Companies like BMW are now in the car financing business 
as well and provide clients with loans which cut out the incumbent banks, offering additional revenue streams 
to car manufacturers.  
 
The financial sector includes a host of activities, namely payments, deposit-taking and lending, market 
provisioning, investment management, insurance and capital raising (see figure 1). To some degree, each of 
these segments has been disrupted by SMACT-type technologies. Big data permeates each segment for the 
purpose of improving decision-making and ultimately creating value. However, the scope of the study only 
encompasses the deposit-taking, payments and lending areas of the financial services ecosystem.  
 

ϮϮϲ



Kinyanjui Mungai and Amiena Bayat 

 
Figure 1: Fintech Ecosystem 
Source: McWaters, J. (ed.). 2015. The Future of Financial Services. 

Big data has been well defined in the literature through three distinguishing features: volume, velocity and 
variety (the 3V’s) (Laney, 2001:1). More contemporary work by McAfee and Brynjolfsson (2012) also 
characterises the big data movement through the 3V’s and distinguishes big data from analytics through these 
features. More recently, researchers have started to consider ‘value’ and ‘veracity’ as additional features of big 
data (Chen, Kazman & Mathes, 2015:3; Normandeau, 2013; Ward & Barker, 2013:1). This is important as the 
majority of data that is generated every day is unstructured (Baesen, cited in Zicari, 2016; Schneider, 2016).  
 
Unstructured data is a complex form of big data that may exist within the organisation, e.g. internal 
reporting/internal communication, or it may exist on the internet/externally. This differs from structured data 
which is data that can be sorted into records, each row with a unique identifier and each record having the 
same number of attributes. The authenticity of unstructured data, defined as ‘veracity’, is less confirmable 
than structured data. This is relevant because it has implications for how organisations store, retrieve and 
analyse data as well as how the organisations measure the ‘value’ of that data.  
 
Siddiqui and Qureshi (n.d.:33) define the big data sources that financial services organisations encounter 
within 12 groups. These sources include transactional data, log data, events, emails, social media, sensor data, 
external feeds, RFID scans/POS data, free-form text, geospatial data, audio and still images/videos. These data 
sources fall on a spectrum between structured and unstructured data with some resembling something in 
between (semi-structured data). Structured data has historically been used by financial services providers to 
manage employee information and assess financial stability. Unstructured data could be helpful in improving 
risk management, customer relationship management as well as enhancing bank performance (Joshi & Saxena, 
2013:1). Adopting unstructured data is important because valuable insights can be derived from such data that 
could lead to increased customer retention, better business development and more efficient processes and 
employees (Joshi & Saxena, 2013:1).  
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FSP’s have collected customer record data, transactional data and primary data from the market (International 
Finance Corporation, 2017:19). These are traditional data sources. Non-traditional data includes a mixture of 
structured and unstructured data, which creates complexity in terms of storing, managing, and analysing data 
as time and cost-effectively as possible. Alternative data is a form of non-traditional data where any data, 
beyond the repayment data used by banks or credit bureaus, is employed (Klinger, 2015). The data is used for 
assessing the risk of lending based on non-financial data, i.e. not using the income and expenses of a 
business/individual (Nordin, 2016:3). In informal markets where business owners may not have the accounting 
knowledge to accurately record income/expenses/assets, alternative data could be used. Therefore, 
opportunities exist in using utility payment bills, call detail records (cdr’s), psychometric data and social media 
data in understanding the credit needs of underserved/unserved subgroups of the economy (Loufield, Ferenzy, 
& Johnson, 2018:7).  
 
The use of big data by financial service providers has long been a key success factor. For non-banks, this has 
also been a key strategy for breaking into the financial services space. Examples of this are widespread. In 
China, Alibaba’s head of strategy attributes their lending success to competence in using big data analysis and 
cloud computing to cut costs, alongside financial competence and providing financial services that meet 
consumer needs (Porteous, 2016). In 2014 in Ghana, the International Finance Corporation (IFC) and Tigo Cash, 
a mobile money provider, partnered in using roughly two terabytes of cdr’s and transactional data to grow the 
active customer base from 200 000 to over 1 million in only 90 days (IFC, 2017:43). Similar cases can be found 
in Uganda with Airtel money and in Kenya with M-Pesa (IFC, 2017).  
 
In South Africa, all major banks have embarked on long-term big data/digital transformation projects 
(Camarate & Brinckmann, 2017:10). They have adjusted to the digital age by investing in more information and 
communication technologies (ICT’s). Capitec is a prime example of this. Capitec (2018:26) made use of data 
from client interactions and realised that their clients needed better self-service options, longer opening hours 
and open branch designs. Capitec (2018:26) effectively attributes its 83% increase in clients over the past five 
years to making better data-driven decisions. Another example is FirstRand Bank which attributes its success in 
2017 to deep customer relationships and sophisticated data analytics (FirstRand Bank, 2018:54). The increased 
use of big data by FSP’s means that policymakers will need to act in a way that promotes competition, financial 
inclusion and consumer protection.  

3. Method 
A mixed method approach was employed in the study as a way of triangulating the secondary data with the 
primary data findings to improve the robustness and validity of the study.  
 
This study aimed to understand the problem of financial exclusion by firstly investigating, through using the 
Findex database, the trends in financial activities (deposit-taking and lending) undertaken by South Africans. 
Next, the study investigated the disruption that big data has made on the provision of financial services. It was 
considered important to assess whether big data has led or could potentially lead to more financial inclusion 
for the underbanked and the unbanked. Lastly, the study considered the current regulatory framework in 
South Africa and how it could be transformed so that big data could be better utilised in promoting a more 
inclusive financial system. This was assessed using qualitative findings from the study. 

3.1 Quantitative approach 
Secondary data from the World Bank Findex database was used. The data included the years 2011, 2014 and 
2017. All three years were used for descriptive analysis. This data source was used as it allows us to review 
trends in financial activities of adults across a number of countries. The implications are that cross-sectional 
and longitudinal analysis could possibly be performed.  

3.2 Qualitative approach 
Primary data was collected as part of the qualitative aspect of the study. Semi-structured key informant 
interviews were conducted between March 2018 and May 2018. The key informants comprised individuals 
from academic, technology firms and researchers in the area. The interviews were transcribed and 
incorporated in the findings of this study.  
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4. Results 
Financial inclusion has many drivers including debit card, credit card and mobile money account ownership. 
Each of these mechanisms offers customers a convenient means of transacting. Hence, in the increasingly 
digital age, it can be expected that measuring ownership of these channels is a robust way of computing the 
levels of financial inclusion. In South Africa, the conversion of the government social grant system, from a 
stand-alone system of in-person transfers of cash to a largely electronic system linked to banks through the 
South African Social Security Agency (SASSA) card used by grant recipients, has created a new avenue to 
banking for the most vulnerable citizens and thereby has been an important driver of financial inclusion in 
South Africa.  

4.1 Deposit-taking 
In 2017, 69% of the working-age population in South Africa had a bank account. This was up from 54% in 2011. 
This indicates that there have been huge strides in increasing financial inclusion. This trend has occurred 
throughout Africa, with greater financial inclusion levels noted in Kenya, Ghana and Nigeria. Kenya, however, 
saw the most significant levels of financial inclusion, up from 42% in 2011 to 82% in 2017. This could be 
attributed to the diffusion of the M-Pesa money transfer system throughout the country, where the service 
has 18 million active users (Monks, 2017). The high mobile phone penetration rate in Kenya (94.3% in 
December 2017, according to the Kenya Telecommunications Authority) has been key to enabling financial 
inclusion through mobile phones. South Africa, on the other hand, despite beginning from a high base, still has 
a significant proportion of the population that remains unbanked. Of those that are banked, some may only 
have limited engagement with financial activities. 
 

 

Figure 1: Account ownership (% age 15+) 

Source: World Bank Findex database 2011, 2014 and 2017. 

4.2 Mobile money 
In terms of mobile money accounts, South Africa performs relatively poorly compared to Kenya and Ghana. 
Although there has been an increase in the proportion of working-age South Africans who have mobile 
accounts, from 14% in 2014 to 19% in 2017, this is far lower than Kenya which has 73% of its working-age 
population possessing a mobile money account. This could be attributed to the high credit and debit card 
ownership rates in South Africa. As a result, the market may have already reached saturation, to the point 
where customers struggle to see the added value of using their mobile phones to transact. Finmark Trust 
(2017) finds that the institutional environment has limited mobile money growth in South Africa. Factors that 
come into play include high financial inclusion rates and significantly dominant retailers that have already 
captured the domestic remittance market. Similar remittance business models are used by all the brick-and-
mortar retailers in South Africa such as Shoprite, Spar and Pick n Pay. Domestic remittances are important as 
domestic remittance is a key channel to establishing mobile money adoption. Another reason for the low 
adoption of mobile money is that South Africa has a large informal sector in which ‘cash is king’. Many South 
Africans use cash to purchase train or bus tickets or pay for minibus taxi rides when they commute. The 
reliance on cash as a means of payment in the South African context is a phenomenon that requires further 
investigation.  
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Figure 3: Mobile money account (% age 15+) 

Source: World Bank Findex Database 2011, 2014 and 2017. 

4.3 Payments 
The payments segment of financial service provision is highly competitive. This is the most disrupted segment 
of the fintech ecosystem. Many fintech startups have developed tools that make payments easier and more 
transparent. One such company is Yoco which developed a point-of-sale card reader that enables payment 
processing for businesses. This includes debit cards, credit cards and SASSA cards.  
 
Despite innovations such as Yoco, credit cards and debit cards are becoming less widely used as consumers 
become more accustomed to mobile money. Fewer South Africans owned debit cards in 2017 compared to 
2011. A similar trend can be seen in Nigeria, but the trends in Ghana and Kenya contradict this drift. The credit 
card ownership trends in South Africa correlate with that of debit card ownership. Ghana is the only country 
that experienced a clear increase in credit card ownership among its working-age adults.  

 

Figure 4: Debit Card Ownership (% age 15+) 

Source: World Bank Findex Database 2011, 2014 and 2017. 

 

Figure 5: Credit Card ownership (% age 15+) 

Source: World Bank Findex Database 2011, 2014 and 2017. 
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4.4 Lending 
Big data and analytics in specific sectors have enabled organisations to make more informed decisions using 
rich data and analytics software. This has ultimately led to new market opportunities and more productivity.  
 
Big data has allowed various industry players to process data more efficiently, which ultimately led to 
improved strategies. Although banking institutions have large amounts of data, they are not using it optimally.  
 
There is a plethora of data and different applications of this data that have led to industry players operating 
differently. There are applications of big data that relate to satellite data, mobile data, smartphone data, cdr’s 
and biometric data, among others. In fact, organisations now not only look at structured data but at 
unstructured data as well. Structured data is fairly easy, straightforward and linear: if one has customer 
records, they provide their master data information, which yields a list of all their transaction history, which 
enables analysis of buying patterns and preferences. What is happening now is that organisations are starting 
to look at unstructured data as well, such as website traffic, emails, phone calls and meeting minutes. 
 
The Findex data indicates that 12% of South Africans in 2014 borrowed from a financial institution. The second 
V – variety – in looking at big data, is not being adequately utilised in the South African context by banks. In 
Kenya, there are currently 300 000 loan applications a day using cdr’s as a credit-scoring mechanism, of which 
about 150 000 applications are granted. These are small loans that are provided over the mobile phone based 
on data which has never before been used for this type of application. This is considered a form of alternative 
credit lending based on big data and analytics. Different industry players have started capturing alternative 
data ensuring that those who would not have been clients of the organisation previously (when only 
traditional data was used) are now considered valuable clients to the firm.  

4.5 Areas of impact 
Big data has transformed the financial services sector in South Africa. It has had an impact on employment, 
labour productivity of risk management practices, the contribution of the banking sector to the South African 
economy, innovation in banking and financial inclusion. Figure 6 below illustrates the perceived impact of big 
data on the areas highlighted based on key informant interviews conducted. A Likert scale form was provided 
to the key informants to indicate the perceived impact of big data on a scale of 1 (insignificant) to 7 
(significant). 

 

Figure 6: The perceived impact of big data on the provision of financial services in South Africa  

Source: Authors’ own work. 

4.5.1 Employment 
Big data has transformed employment processes and the type of employment prospects that exist in financial 
service firms. For example, Capitec combines employee data with talent tracking metrics to reduce human 
capital risks, identify employee development opportunities and manage succession, particularly in the context 
of low retirement levels (Capitec Bank Holdings, 2018:118). This has worked for Capitec, as their employee 
turnover rate was 14.30% in 2017, as compared to the industry average of 20.20% (Capitec Bank Holdings, 
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2018:118). It is clear that new jobs have also arisen in the incumbent banks over the past 10 to 12 years due to 
an increase in the need for social media and big data for the incumbent banks to meet client needs. The key 
informants cited data science, penetration testers and social media management as key examples of jobs that 
have emerged in banking. ICT skills are among the most crucial skills demanded in this sector (BANKSETA, 
2013:42). Barclays Africa (2018:39) notes that it has hired 843 professionals in the technology, data and cyber 
security space. In 2014, the number of bank teller personnel dropped to less than a third of the number of 
bank teller vacancies that existed in 2012. This could be associated with the movement of banks towards 
branchless banking. Mobile banking has challenged incumbent banks to shift towards branchless banking 
(BANKSETA, 2017:24). These changes appear to have affected the front-end of banking.  

4.5.2 Labour productivity of risk management practices 
The key informants felt that big data had a significant impact (a score of 5.75 out of 7) on labour productivity, 
specifically in the area of risk management. Big data and analytics have enabled organisations to make more 
informed decisions based on rich data and analytics software. Banks can do more as a result of the availability 
of emerging data sources. In fact, Barclays Africa is using its data and analytics capabilities to enhance risk 
management and ultimately prevent financial crime (2018:37). Risk management employees can therefore 
play a crucial role in improving risk mitigation strategies and increasing consumer protection through using big 
data. In particular, financial service providers can reduce identity-related uncertainties as a result of new 
applications of image recognition and biometric data in the financial services industry. This may have 
implications in the future for the repaying of credit, and the prosecution of fraud that banks can now link to 
specific biometric data.  

4.5.3 Contribution of the banking sector to the economy 
Big data has been a large contributor (a score of 5.75 out of 7) to the growth of the financial services sector.  
 
Both structured and unstructured data offer possibilities for banks and fintech startups to grow their consumer 
bases and improve customer retention. Currently, financial service providers are making some use of social 
media data. For example, hashtags regarding their bank can be analysed through sentiment analysis. If bank A 
notices that clients have a hashtag saying that the mobile banking app is slow or is not processing their 
transactions, it is able to act on this information quickly. This is particularly useful in preventing customer 
complaints from escalating to the point where it affects the bank’s reputation. One key informant felt that big 
data could have an even larger impact if FSP’s were to increase their use of unstructured data such as cdr’s, 
emails, social media data and meeting minutes. 

4.5.4 Innovation 
Although significant innovation has taken place in the South African fintech space, there are still more 
opportunities for growth. Although incumbent banks have made efforts to innovate through innovation 
incubators, there are still significant unmet consumer needs due to data sources (structured and unstructured) 
not being integrated and used in decision making. As a result of these data silos, significant gaps exist for 
innovation. One of the key informants felt that there is still no 360-degree view of clients. For example, banks 
were not consolidating information on why an individual may have a cheque account with one bank, a credit 
card with another and a private banker at another FSP. If such clients were to update their addresses, they 
would have to go to each individual FSP rather than making one update that was carried through to all 
relevant FSP’s. The FSP’s have also yet to link individuals. They are still unaware of where their client’s family 
members bank and what circle of influence the individual has. Regulation may however play a role in limiting 
the information a bank can access. Third parties such as telecommunication companies may have the 
information (cdr data) that banks need in order to obtain a 360-degree perspective on clients, but they have 
privacy commitments that prevent sharing this type of information.  

4.5.5 Financial inclusion 
Big data has had somewhat of a significant impact on financial inclusion (a score of 4 out of 7), and lending in 
particular. There is a gap for banks to start using alternative data in extending financial services to unserved 
and underserved markets. One of the key informants strongly felt that alternative data had enabled the 
extension of financial services to individuals and businesses that were previously considered unbankable 
because they did not have the same traditional cash flows or day-to-day transactional behaviour as traditional 
clients. These individuals may be excluded from credit access not because they are bad clients but simply 
because incumbent FSP’s have had low visibility of them.  
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4.6 Opportunities for financial inclusion through big data 
Despite the significant strides that have been made in financial inclusion in South Africa, there is still a 
significant proportion of the population that remains unbanked. The most concerning part of the statistics on 
the proportion of adults who do not participate in the financial system is the overrepresentation of low-
income/poor and marginalised populations among the financially excluded. In 2017, 73% of adults in the 
labour force had an account with a financial institution while only 57% of adults outside of the labour force 
had an account with a financial institution. The latter proportion is more vulnerable to unscrupulous and 
informal lenders who may prey on their lack of education or knowledge. Consequently, they may end up in a 
vicious debt-driven poverty cycle because they are ‘invisible’ to the formal financial sector. Alternative data 
could play a significant role in assisting large banks to identify those who previously could not have qualified 
for a loan based on traditional data and therefore seek credit from other lenders.  
 

 

Figure 7: Reasons for not having an account with a financial institution (as a % of adults without a financial 
institution account, age 15+) 

Source: World Bank Findex Database, 2017. 

It is important to investigate the reasons behind financial exclusion in South Africa. Our findings from the 
Findex data (2017) indicate the top six reasons that adults give in South Africa for not having accounts with 
financial institutions. Although the first reason may appear to be reasonable in the context of the 
socioeconomic challenges faced by poor South Africans, it is also plausible that this group is misinformed 
about how much money is required to open an account or doubts its ability to save money at the end of each 
month. More should be done to educate this group on saving and investing at low-income levels. This could be 
done through targeted financial literacy programmes. Big data could be used to assess areas of low visibility 
(high financial exclusion) due to geographic barriers. These areas could particularly benefit from mobile money 
services without banks needing to open up branches in regions that may not offer enough revenue to cover 
the costs of operation. Telecommunications companies are able to sell airtime in these regions through 
vendors. The same distribution network could be used as a means of money transfers. Instant messenger apps 
have also gained high penetration and trust among many low-income markets, so much so that they could be 
used to formalise these markets. WeChat is an example of an instant messaging application that has gained 
wide popularity and acceptance in informal markets in China. KakaoCorp launched KakaoBank, a recent hit in 
South Korea. This was the second internet-only bank to be established in South Korea. The bank registered 
more than 1.5 million users in its first week (KoreaBizwire, 2017). Much of this success was driven by the 
popularity of KakaoTalk, the largest online messenger app in South Korea. This platform acted as a rich data 
source for KakaoCorp to evaluate their clientele consumption patterns and leverage these in their new 
venture. 
 
A crucial requirement of banks adhering to anti-money laundering protocols is ‘Know your Customer’ (KYC), 
through identity verification. A number of banks were fined by the South African Reserve Bank for not being 
strict enough in enforcing anti-money laundering controls. Against the backdrop of the 22% of adults without 
bank accounts who cite a lack of documentation as a reason for not having an account with a financial 
institution, financial institutions have an opportunity to use blockchain technology to digitise customer 
identities and share them in a private blockchain among banks. This will make it less cumbersome to open 
different accounts with different financial institutions. Such a blockchain may also act as a rich source of big 
data for banks to review which of their clients have moved to competitors.  
 
An opportunity lies in effectively marrying extensive mobile customer data, capital, geographic reach and 
cross-cutting technology with expert financial sector knowledge. If this is done effectively in a well-developed 
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regulatory framework, it will lead to innovation that enhances the depth and reach of financial inclusion in 
South Africa. The table below summarises some of the strengths and weaknesses of each industry player.  

 Table 1: Fintech Ecosystem in South Africa 

 
Source: Adapted from Bowmans’ summary of the Fintech in Africa Conference, 2017.

4.7 The role of government 
Industry role players have different perspectives on regulation in South Africa. What is however consistent is 
that there is a huge role for government to play in creating an environment in which fintech startups can 
develop. One of the strategies highlighted is that of introducing a regulatory sandbox in which government can 
learn about the various challenges that fintech companies undergo and assist startups from product 
development stages.  
 
Fintech startups are more likely to form in countries with a greater supply of entrepreneurs (from a greater 
supply of labour), more mobile subscriptions, a more well-established capital market and a greater availability 
of advanced technologies (Haddad & Hornuf, 2018:21). It was discovered that the United Kingdom’s lead over 
the other European countries as a fintech hub could be attributed to its conducive regulatory system, its 
potent tax incentives and having London as a financial centre (Haddad & Hornuf, 2018:16). This indicates that 
the role of government in facilitating an innovative, competitive and regulated entrepreneurial environment, 
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especially in banking, is crucial. Fintech space is however particularly complex with a number of industry 
players. Key informants indicated that governments’ normal knee-jerk reaction to this complexity when they 
don’t have a full understanding of a topic is overregulation to protect consumers. In the long run this approach 
might stifle innovation.  

Table 2: Legislation that governs the provision of financial services in South Africa  

 
Source: Organised using Mukora (2014), Itzikowitz and Gunning (2017), Reserve Bank. 

The cost of compliance in the South African banking industry is particularly high. Non-bank businesses such as 
telecommunications providers are not allowed to provide mobile money offerings to customers without doing 
so in partnership with a registered bank. This severely cuts the marginal profit that could be made by non-
banking industry players, it maintains the status quo (high bank concentration) in South Africa’s banking 
industry, and ultimately prevents innovation that may lead to financial inclusion and lower transactional costs.  
 
Finmark Trust (2017:3) adds that such regulation limits the cost of service, interoperability and acceptance of 
mobile money innovations in South Africa. On the other hand, this type of regulation could be argued to be a 
benefit to customers because it protects them from having their finances mishandled by financial providers 
that do not have the technical knowledge or a financial track record. There is a substantial need for a 
regulatory sandbox so that financial services regulators can better understand innovative financial products 
and develop more business-friendly and innovation-driven regulatory policy. They reiterate the need for 
government to realise that the fourth industrial revolution is bringing new services and disruption to markets 
so quickly that governments have to move apace so as to improve financial inclusion.  
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Abstract: In this paper the researchers investigate the extent to which communication approaches are provided for in the 
context of a postgraduate data warehouse (DW) module. They do a case study to explore whether the module content 
sufficiently prepare and enable graduates to appropriately communicate, as is required from them as DW practitioners, 
upon entering the workplace. A DW practitioner works in a cross-functional team to elicit appropriate business 
requirements from users, i.e. analyse the organisation’s business rules, and then design/develop DW/BI systems based on 
these rules (requirements). Graduates must be empowered to effectively adapt to organisations’ business rules upon 
entering the workplace in order to function optimally in said teams. Prior research confirmed that graduates, in general, 
are not adequately prepared for the workplace. For example, software developers develop technically good software; yet, 
they struggle to develop user-centric, user-accepted software. This study explores whether this may be caused by 
graduates that lack required communication skills and therefore are unable to derive user-centric business requirements. 
The study is guided by structuration theory—it is employed as a framework for group interactions where communication is 
a key aspect. Structuration theory’s dimensions of the duality of structure are applied to guide the interview and reflection. 
Duality of structure in this context implies that actions affect structures, whilst structures also affect future 
actions/decisions; it is used to explain how/why people’s actions and decisions are affected by past actions/decisions (e.g. 
as they were taught in class) and also affect future actions/decisions (upon entering the workplace). In this case study 
required communication skills are investigated from the perspective of a perceived lack of communication skills that affect 
future actions/decision of recent graduates in a business environment; in turn, the work environment is then also 
continuously affected by the actions decision that they then take in the workplace. The researchers determine the lacking 
communication skills that must be taught to DW students, to enable them to effectively communicate upon entering the 
workplace, so as to be effective DW practitioners that can design and develop user-centric DW/BI systems, in addition to 
technically good DW/BI systems.  
 
Keywords: Structuration theory; Communication skills; Data warehouse graduates; Readiness for the workplace 

1. Introduction 
Organisations employ data warehouse (DW) practitioners to design, develop and implement DW/BI systems 
for business users. Most of these practitioners that are currently employed by industry received tuition at an 
academic institution, such as a university (Mahalepa, 2016). Their academic tuition should prepare them 
appropriately for what will be expected from them by employers (industry), i.e. enable them to develop 
successful DW/BI systems that business users accept and use. However, high failure rates of information 
systems (IS), including DW/BI, indicate that something maybe amiss; practitioners are often unable to design, 
develop and implement such successful systems (Hwang & Hongjiang, 2007, Gartner, 2011, Dresner Advisory 
Services, 2012, Gartner, 2013). So, there appear to be a disparity between academic preparation, and what 
industry (and clients/end-users) require; academic institutions must therefore continuously reflect on what 
current (and future) employers require from graduates upon entering industry, as well as what clients require 
from industry, so as to sufficiently prepare the next-generation workforce (Trauth et al., 1993, Wixom et al., 
2014a).  
 
The design, development and implementation of a DW/BI system is a collaborative effort—DW practitioners 
work in cross-functional teams to derive suitable business requirements. DW graduates must, upon entering 
the organisation, already be able to effectively work in said teams. Also, business requirements for a DW/BI 
system are uniquely based on the client organisations’ business rules. DW graduates must thus also be able to 
analyse and understand said business rules so as to clearly understand the business requirements. However, 
previous research confirms that graduates are, in general, not adequately prepared for the workplace (Tang et 
al., 2001, Finch et al., 2016). The main concern employers have is that graduates have the theoretical 
knowledge, yet does not have the soft skills to solve problems, make informative decisions or fully function in 
teams within a working environment (Candy & Crebert, 1991). Furthermore, graduates do not have the 
necessary communication skills to achieve the end goals that are specifically required of them (Stevenson & 
McKavanagh, 1992). This is because universities focus on the technical aspects of a program and not the 
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communication skills (Candy & Crebert, 1991). Employers that interview graduates specifically look for 
communication skills, interaction with co-workers and teamwork (Hernández-March et al., 2009). Also, they 
emphasise that graduates must be equip with soft skills to be highly sufficient and productive in the workplace 
(Robles, 2012). It is evident from Wilhelm (2004) that soft skills are significantly important aspects to 
employers while consider graduates during their interview process. Research shows that companies are 
persistent in evaluating employers on their soft skills rather on their academic backgrounds and hard skills 
(Klaus, 2010).  DW graduates are no exception—they are able to develop software that are technically good; 
yet, DW practitioners struggle to develop suitable (user-acceptable/user-centric) end-user software (Avison & 
Fitzgerald, 2003, Clegg & Shaw, 2008). This implies that they struggle to understand the underlying business 
requirements encapsulated in, and dictated by, business rules; they therefore struggle to translate users’ 
wishes/wants, firstly into user-centric business requirements, and secondly into suitable technical 
requirements.  
 
The researchers’ stance in this paper is that academia in the DW field tends to focus mostly on teaching 
technical skills—this is not wrong as the focus of the course is to teach students to design, develop and 
implement robust technical systems. However, they fail to also teach students basic, yet crucial, 
communication skills required to understand and elicit user-centric business requirements from business 
users. Therefore, the DW graduates lack these communication skills and struggle to communicate effectively 
within cross-functional teams—it hinders them to develop user-centric DW/BI systems, in addition to 
technically good DW/BI systems. So, in this paper the researchers investigate lacking communication skills.  
 
They did a case study in an organisation where a number of recent DW graduates are currently employed; they 
interviewed these former DW students. The study is guided by structuration theory—it is employed as a 
framework for group interactions where communication is a key aspect. The paper is organised as follows: The 
problem is stated in Section 2. Section 3 discusses the structure of the study. Section 4 gives a brief literature 
review of key concepts. Section 5 discusses the empirical work and recommendations for improvement. 
Section 6 gives a summary.      

2. Problem statement 
Graduates are, in general, not adequately prepared for the workplace (Tang et al., 2001, Finch et al., 2016). 
Similarly, information systems (IS) graduates also struggle to adapt to their new working environments (Tang 
et al., 2001). This may be due to lacking soft skills, such as communication skills. For example, software 
developers that struggle to develop suitable (user-accepted) software may lack (communication) skills 
required to derive user centric business requirements (Leffingwell, 1997). Software often fail due to limited 
business benefits being realised; users reject software when their business requirements have not been met 
(Avison & Fitzgerald, 2003, Clegg & Shaw, 2008). So, software “may be technically appropriate but 
culturally/organisationally infeasible or fail to meet user needs” (Clegg & Shaw, 2008) and “in many of the 
information systems failures that have occurred, the conclusion has been placed squarely on human and 
organisational factors rather than technical ones” (Avison & Fitzgerald, 2003). Developers seemingly lack skills 
required to derive and incorporate human/ organisational factors into systems, i.e. struggle to effectively 
communicate with business so as to understand the relevant business rules in order to derive user-centric 
business requirements. In view of that, IS (e.g. DW) curriculums do not necessarily prepare students 
adequately for the workplace where they interact with business users (end users) (Trauth et al., 1993, Wixom 
et al., 2014b). 

2.1 The structure of this study 
This study’s structure is based on the work of Checkland & Holwell (1998): holistic and reflective research 
entails three elements, i.e. a methodology (M) that embodies an underlying philosophical framework (F); it is 
applied to understand an identified area of concern (A). They refer to this as the FMA framework (Figure 1). 
Application thereof in this study is discussed next.   
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Figure 1: FMA Illustration: Elements in research (Checkland & Holwell, 1998) 

An area of concern (A) constitutes a “real-world situation which seems relevant to research themes which [a 
researcher] regards as significant” (Checkland & Holwell, 1998). This study’s research theme is related to 
graduates that enter the industry partially ill-prepared (Tang et al., 2001, Finch et al., 2016). The researchers 
argue that DW graduates lack communication skills—it hinders them to effectively function in cross-functional 
teams (as is the case with teams that design, develop and implement DW/BI systems) so as to understand 
underlying business rules, and understand and elicit suitable business requirements. So, DW graduates 
currently employed in the DW industry were interviewed. Perceived shortcomings in the teaching of a DW 
module are briefly discussed in Section 2.2.1. The outcomes of the interviews are discussed in Section 3.    
 
An appropriate theoretical foundation (F) grounds critical, reflective research; it is operationalised by means of 
a methodology (M) (Checkland & Holwell, 1998, Baskerville, 1999). Social theories have been applied 
extensively to analyse organisational and other social phenomena. To this extent Giddens (1984) developed 
structuration theory to facilitate understanding (investigation) of socially constructed structure and 
independent (individual) agents. In this study structuration theory guides the reflection—structuration 
theory’s dimensions of the duality of structure are employed as a framework for group interactions where 
communication is a key aspect. A brief overview of structuration theory as it is applied in this study is given in 
Section 2.2.2     

2.2 Key concepts in the study 
The key concepts in this study are the data warehouse module; and structuration theory. These are discussed 
next to create a shared understanding and position this research.  

2.2.1 The data warehouse module 
The implementation of a DW/BI system is typically an intensive intervention that uses extensive resources 
(Yeoh & Koronios, 2010). DW/BI systems aim to improve organisational decision making; yet, they often fail to 
realise these intended business benefits (Hwang & Hongjiang, 2007, Gartner, 2011, Dresner Advisory Services, 
2012). The graduates interviewed for this study completed a DW module that is part of a postgraduate course 
offered at a leading South African university. It is based on the Kimball lifecycle approach, as explained in the 
book “The Data Warehouse Lifecycle Toolkit” (Kimball, 2008). A previous study found that this course 
effectively teaches students to design, develop and implement technically good DW/BI systems; however it 
fails “to teach them the skills required to integrate technological platforms with presentation (business) views, 
so as to enable display of appropriate (required) management information to business users” and they 
“struggled to design a user-centric business process to be supported by the DW/BI system and plan for an 
overall organisation (client) focused BI strategy” (Venter, 2018).  So, the graduates struggle to communicate 
appropriately with business/clients. Hence, this study investigates the communication skills that these 
graduates lack, and identify the skills that they should be taught to develop user-centric DW/BI systems, in 
addition to technically good DW/BI systems.   

2.2.2 Structuration theory  
Structuration theory is suitable for interpretive research that is done from a social perspective in information 
systems fields (West & Turner, 2013, Klesel et al., 2015). It “begins from an interprets, hermeneutic position 
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because of the importance of incorporating human knowledgeability and action” (Jones et al., 2000). In 
structuration theory duality of structure implies that actions affect structures, whilst structures also affect 
future actions/decisions (Giddens, 1984). Rules (in a workplace) guide, but also constrain, behaviour of 
individuals in groups and teams (West & Turner, 2013). Duality of structure (Figure 2) refers to specific types of 
rules and resources that continually and interactively define a social (organisational) system.  

 
Figure 2: The dimensions of the duality of structure 

Gao (2007) explains that, in structuration theory, the social structure and human interaction are categorised 
according to three dimensions: structure; modality; and interaction. He says that, firstly, communication (as a 
form of interaction) applies interpretive schemes (i.e. knowledge) to understand actions (of themselves and 
others), so as to form structures of signification (i.e. meaning); secondly, people utilise power (as a form of 
interaction) and apply it to facilities (e.g. material or resources) to strengthen structures of domination; and 
thirdly, people sanction their actions through norms (as standards of morality) to confirm legitimacy.   
 
Examples of such rules and resources are, in the context of this study, relevant business rules and resources 
that influence/dictate user-centric business requirements for DW/BI systems. DW practitioners (graduates) 
should learn to communicate effectively within cross-functional teams (consisting of both technical and 
business people) and identify relevant business rules and resources—it will enable them to understand and 
elicit business requirements. Students should thus learn to intuitively apply/explore business requirements by 
means of a communication structure, i.e. structuration theory’s dimensions of the duality of structure (Figure 
2). 
 
Duality of structure in this context is applied to reflect on how/why people’s actions and decisions are affected 
by past actions/decisions (e.g. as students were taught in class) and also affect future actions/decisions (upon 
entering, and functioning in the workplace). In this study (required) communication skills are investigated from 
the perspective of what the perceived lack of communication skills are that affect future actions/decision of 
recent graduates in a business environment; in turn, the work environment is then also continuously affected 
by the actions/decision that they then take in the workplace.  So, the researchers investigated in this study 
whether recent DW graduates were able to communicate within their teams, and within the boundaries of 
applicable rules and resources, upon entering the organisation. For this purpose, the categories indicated in 
Figure 2 were broadly applied to interview a group of recent graduates employed in the DW/BI industry.  

3. The empirical study 
In this section, the researchers reflect on the empirical study. They did a case study in an organisation that 
employs a number of recent DW graduates. Oates (2006) states that: “A case study focuses on one instance of 
the ‘thing’ that is to be investigated: an organization, a department… to obtain a rich, detailed insight into the 
‘life’ of that case and its complex relationships and processes.” The organisation’s DW/BI team consists of nine 
people. Six of them completed the DW module—they were interviewed. Participants were interviewed in a 
group context. Since this study explores communication skills, the researchers felt that a group interview 
would have an added advantage as it would to enable them to see how the group interact with each other.  
 
The chosen approach was successful. All the participants added equally to the conversation; none of them 
acted ‘shy’ and none of all of them willingly and openly shared their views. Management were requested not 
to participate in the interview to ensure that they do not ‘dominate’ the discussion and hinder open and 
honest sharing.      

3.1.1 Reflection on the graduates’ lacking communication skills  
This section discusses the outcome of the interviews. The researchers reflect on the communication skills that 
the graduates lack. The reflection is guided by structuration theory’s duality of structure.  
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3.2 Interpretive schemes to communicate for signification 
Firstly, in the dimensions of the duality of structure communication (as a form of interaction) applies 
interpretive schemes (i.e. knowledge) to understand actions (of themselves and others) to form structures of 
signification (i.e. meaning) (Gao, 2007). The participants find meaning mostly within the technical boundaries 
of an envisaged system—they admitted that they needed more (different) skills upon entering the 
organisation; they said that they felt unable/unqualified to ask the correct, applicable and/or appropriate 
questions so as to determine the exact business requirements whereby to design and develop new DW/BI 
systems. So, clients’ requirements continuously change during the course of DW/BI projects. The participants 
felt ill-equipped to cope with many changes that continuously have to be incorporated in systems’ designs.  
 
Formal communication and change management channels within DW projects’ domains are non-existent.   
 
The participants argue that such (many) changes would have not been necessary had they (as DW 
practitioners) been able to ask the right questions to the right people (business) in the right way, so as to 
derive suitable user-centric business requirements at the onset of a project. They argue that requirements 
continuously change because clients also don’t know exactly what they want; business then adjust their 
requirements as portions of a new system becomes available and accessible, and they become aware of 
possible new and contemporary functionalities. Infinite implementation of change requests cause endless 
cycles of fixing problems—they have a ripple effect and new problems may arise. Business must therefore be 
prompted with specific and reflective questions to enable them to surface latent wants/wishes; DW 
designers/developers must be taught what to ask and also how to structure questions to get the right 
responses upfront.         

3.3 Facilities where power is applied to dominate 
Secondly, in the dimensions of the duality of structure people utilise power (as a form of interaction) and apply 
it to facilities (e.g. material or resources) to strengthen structures of domination (Gao, 2007). The participants 
said that they often feel “bullied” by clients. Business demand large chunks of work to be done within very 
specific time lines, without realising the implications of what the work actually entails in terms of these time 
lines. Added scope should result in extended due dates; however, it is not the case. Attempts to communicate 
implications of requests and scope changes rarely have the desired effect. There are minimal to no official and 
structured communication channels/procedures and all new scope changes are to be prioritised as 
“important”, regardless of the actual impact that the change will have on the end product. The participants 
argue that their junior status in the organisation, as recent graduates, makes it difficult for them to be 
authoritative. They want to learn how to manage demanding clients. 
 
The participants would like to implement changes in the organisation. For example, various phases of projects 
are not done by dedicated people/teams to focus only on specific aspects or phases—business analysis, DW 
design, DW development, ETL (extract, transform and loading of data) and user training are all done by the 
same person/team. Also, they follow the agile scrum approach to develop systems; yet, they do not have a 
dedicated scrum master. So, all members must be able to fulfil all the roles required to design, develop and 
implement the system. They argue that this results in a lack of focus. The participants also feel that such a way 
of working is sub-optimal, and resources and processes cannot be optimised. Yet, they do not feel comfortable 
(or know how) to effectively communicate possible optimisation endeavours such as these, especially to 
decision makers and senior management. They would like to learn to be more assertive and persuasive.        

3.4 Norms whereby legitimation is sanctioned 
Thirdly, in the dimensions of the duality of structure people sanction their actions through norms (as standards 
of morality) to confirm legitimacy (Gao, 2007). The participants argued that business have a perception that 
information technology (IT) staff do not care about clients (business); IT (DW) people only care about systems.  
 
They would prefer to have this perception change, but do not know how to achieve that. In this regard they 
feel that the course may be too “goal-driven”; there is too little emphasis on business requirements analysis 
approaches/processes. The focus of the DW course is mainly on “fixing a problem”, but the “problem” is never 
properly defined from a business perspective. Students therefore never learn in class how to communicate 
with clients (business users) from a business, rather than technical perspective.   
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3.5 Discussion 
In general, the participants felt that they acquired the technical skills required to perform well in their 
workplace. However, they admit that they would rather have been taught communication skills in more detail.  
 
Specifically, they would prefer to better understand and elicit comprehensive business requirements upfront—
this would enable them design and develop systems with less change requests and scope changes. They would 
also like to communicate appropriately so as to understand requirements from business’ unique perspectives, 
rather than only from a technical perspective. So, they must be taught what to ask clients (business users), and 
also how to structure questions to get the right responses upfront. The participants argued that, as juniors, 
they find it difficult to be authoritative. They also would like to have learnt how to manage challenging 
(problematic) clients. The participants have several good ideas that they want to suggest and see implemented 
in the organisation. However, they are somewhat insecure and uncomfortable/unable to effectively 
communicate possible optimisation endeavours to their seniors. So, they would like to learn to be more 
assertive and convincing.   

4. Summary 
In this paper the researchers investigated whether graduates of a DW module were adequately prepared for 
the workplace. They did a case study in an organisation that employs a number of recent graduates that 
completed the DW module. They interviewed the participants to determine the lacking communication that 
makes it difficult for them to appropriately communicate upon entering the workplace. As DW practitioners 
they are expected to function optimally in cross-functional teams to elicit appropriate business requirements 
from users, i.e. analyse the organisation’s business rules, and then design/develop DW/BI systems based on 
these rules (requirements). Structuration theory’s duality of structure is applied to guide the interviews and 
the reflection on the perspectives of the participants. The participants feel that they received adequate 
technical tuition; however, they agree that they lack specific communication skills to derive user-centric 
business requirements.   
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Abstract: In the Southern African context, businesses, governments and community-based organizations have become 
reliant on teamwork to streamline processes, augment participation and improve performance. In this regard, the 
historically formalized, centralized and departmentalized mechanistic structures are being replaced by team-based 
structures. Research from the North, on team building, suggests that teams have ‘a potential to give diversity in 
knowledge, attitudes, skills and experience, whose integration would make it possible to offer rapid, flexible and innovative 
responses to problems and challenges, promoting performance and improving the satisfaction of those making the team.’ 
In South Africa, a state-owned entity launched a team-building initiative to improve team effectiveness and functioning 
within the water sector. This initiative was implemented contemporaneously with a climate and culture change 
management initiatives envisioned to usher in a new culture, to improve employee morale and, ultimately, to ensure a 
high performing organization. These initiatives sought to help articulate and cultivate leadership accord, create a common 
vision, as well as develop a consensus on a set of collective values that would become the bedrock of the organization. In 
the light of this background, this paper examines the effectiveness of the ‘growing-our-teams’ initiative, with the goal of 
lending insights into the strengths and weaknesses of strategies and processes deployed to implement and manage the 
initiative. In assessing the strengths and weaknesses of the program, the underpinning research was conducted by 
reviewing and analyzing related articles and papers, as well as interrogating employee experiences relating to the program. 
How do state-owned entities learn and implement lessons distilled from their programs or initiatives to build capacity and 
improve efficiencies? 
 
Keywords: team dynamics, leadership, organizational culture, and social context 

1. Introduction 
South Africa is a country in transition from an apartheid-based system towards a cohesive, collaborative 
society based on its constitutional values; however, her past seems to be the spectra that haunts change 
progress—especially in state-owned entities. Since 1994 (first democratic elections), the winds of change have 
been sweeping across structural, economic and socio-demographical spheres—both at strategic and 
operational levels. Indeed, transition from the colonial system to a democratic one was largely successful, 
marked by intermittent violence; nevertheless, new institutions were established, laws were promulgated, 
with systems and processes being launched.  
 
Given that the transition to the ‘post-colonial’ system was a compromise, the effects of macro changes maybe 
‘trickling down’ to an organizational level at a snail’s pace. This could be attributed to the fact the pre-1994 
‘developmental state’ had bifurcated policy mandates: the white colonial system provided ample 
developmental resources to its ‘citizens’, while limiting access to resources by the black ‘reserves’, including 
access to basic resources such as potable water, health and housing even access to knowledge—all this 
culminating in unequal development. Politically-engineered social inequality thawed any chances of solidarity, 
destabilized society communities, and gashed social fabric.    
 
Highlighting the long-term effects of policy-driven injustice and inequity, a World Bank’s study, Overcoming the 
legacy of exclusion in South Africa, contends that though “South Africa has come a long way since the advent 
of democracy, its transition remains incomplete” (World Bank Group, 2018, p.95)—poverty, inequality and lack 
of access to services remain formidable bottlenecks. 
 
Beyond the usually stated macro policy challenges ranging from poor governance frameworks, lack of technical 
skills to dire economic circumstances, this paper, extrapolating from a case study of a public entity mandated 
to provide strategic services and goods, argues that the extant literature has largely overlooked the challenges 
posed by socio-cultural-demographic, psycho-social and contextual factors as critical vectors with significant 
influence in either harnessing or inhibiting transitional or change initiatives. Examining the dominant 
organizational change, learning organization and organizational learning models, the paper contends that such 
models pay insufficient attention to the historicity of practices, rules, and conditions which have underscored 
and informed the tenets of power relations—both at social and organizational level. For change to be effective 
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and sustainable, organizations ought to be viewed as living organisms within a larger socio-economic 
ecosystem: a correlative constitution of relations between social groups, their values and customs, as well as 
organizational individual behaviors exists (Foucault, 1972). Further, public entities are not merely driven by 
improved internal efficiencies, but also by issues pertaining to improved responsiveness in fulfilling strategic 
needs and providing goods to all citizens. As a consequence, there is need to unravel the learning needs and 
challenges of Southern public entities. Mosse, Farrington and Rew (1998) offer an argument for considering 
the crucial role of social relationships, the politics of knowledge distribution and their use within and beyond 
the organization (Mosse, et al., 1998). 
 
Furthermore, drawing on Michel Foucault’s work, it is advanced that researchers and practitioners need to 
recognize that power produces knowledge and that knowledge and power directly imply each other (Foucault, 
1972). Therefore, in the context of a transitional state, the following questions ought to come to the fore: 
Whose discursive practices influence the modalities of change, learning and knowledge proper? How do 
people disentangle and disengage from the past common systems of conceptualizations, ways of reasoning, 
and define common conditions of existence? Moreover, given that organizations evolve a culture over years, 
how do employees unlearn that culture and manage the intensity of historical experience shared over time 
(Schein, 2016)? 
 
Four main sections follow this introductory background. First, a brief description of the method used to gather 
data will be highlighted. Second, an overview of the change management initiative, the learning organization 
approach as well as organizational learning processes adopted by the publicly-owned entity will be reviewed, 
acting as springboard to broader issues around the discursive practices on the rationale for change 
management, organizational change management, individual change management and change competency, 
including learning to unlearn engendered historical practices. Third, a literature review will discuss dominant 
models of change management, learning and team building—looking specifically at the main theoretical 
frameworks and key constructs. Fourth, in the conclusion, key points emanating from the findings will be 
juxtaposed with the dominant discursive practices in traditional change management and learning 
organization approaches and, finally, a need for a socially-embedded notion of change management and 
organizational learning will be proposed. 

2. Rationale for the Change Management and the Learning Organization Initiative 
Trans-Caledon Tunnel Authority (TCTA) plays a critical role in the advancement of socio-economic 
development in South African. TCTA was established in terms of the government Notice of Establishment 
(1986) and the National Water Act (No 36 of 1998), to facilitate water security through planning, financing and 
implementation of bulk water infrastructure, in the most cost-effective manner that benefits water users 
(Ngonini & Busari, 2017). To fulfil its key role within the dynamic water sector, the organization recognizes the 
pivotal part knowledge, learning and effective teamwork play in its pursuit of optimal development impact and 
organizational efficiency. In the main, two main strategic objectives drive TCTA’s business: a) to be regarded as 
a Centre of Excellence in the water sector; and b) to improve livelihoods, and contribute to transformation and 
sustainability in line with the government’s developmental agenda (Trans-Caledon Tunnel Authority, 2013). 
 
Established under a diametrically different government system, in view of its importance in the water sector 
and in response to broader national changes, TCTA foresaw the need to review its organizational culture 
(Schein, 2016) to be consistent with the new government agenda; that is, gearing its ethos towards reducing 
inequality, creating employment and improving livelihoods. In this respect, the organization conceptualized a 
change management and organizational learning project aimed at building consensus among the leadership 
about TCTA’s vision, stimulating their energies to drive the cultural change, and securing a buy-in from general 
employees. The next phase centered on raising awareness about the need for change and learning, and 
harvested support for the co-creation of common organizational vision and values, and supporting leadership 
behaviors. And the last phased focused on rolling out and mainstreaming the collaboratively created vision and 
values. The initiative was implemented over a period of three years (Trans-Caledon Tunnel Authority, 2010). 

3. Fundamentals of Organizational Learning and Change Management – a literature 
review 
The TCTA of the 2000s was markedly different from the TCTA of the 1980s: in 1994, a new democratic 
government with a mandate to build a united, non-sexist and non-racial and cohesive society had materialized.  
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In its original mandate, the organization was established to fulfil South Africa’s treaty obligations in respect of 
the Lesotho Highlands Water Project, a bi-national infrastructure project between the governments of the 
Republic of South Africa and Kingdom of Lesotho. Over the years, TCTA’s activities grew considerably in scale 
and complexity—from managing only a treasury function on a single project, to the management of a current 
portfolio of several major infrastructure projects, in various stages of the project life-cycle. The growth in scale 
and the expansion of its mandate, signaled the increase of the organization’s footprint and the concomitant 
need for it to be demographically representative of project-affected communities.  
 
Like all social science subject matters, several definitions of organizational learning and change management 
abound in the literature. Some definitions emphasize etymology of change in terms of origin, result and 
process of change. Origins of change are influenced by the manner in which change manifests in the 
organization, either as emanating from the surrounding environment or intrinsic in the organizational 
processed (Nadler & Tushman, 1989). Change may also appear as a process of transition from a known state to 
an unknown future state (Cummings, G, et al., 1985; Kanter, 1983). The human-process paradigm was 
pioneered by social psychologists, especially Kurt Lewin. On the other hand, the learning organization 
framework is premised on the implementation of changes, partnerships and the formation of innovative 
teams. It presumes a continuous search for, acquiring and testing of knowledge in practice, learning from its 
own and others’ mistakes and successes (Cesnovar, 2010; Nonaka, 1991; Argyris & Schon, 1996;  Nonaka & 
Takeuchi, 1995; Senge, 2006; Cesnovar, 2010). 
 
Change and knowledge management as well as the learning organization can no longer be treated separately. 
Aggestam (2006) aptly describes the occurrence of learning: “learning is when change in knowledge happen 
inside an individual, learning and accumulation of (new) knowledge always starts with the individual” 
(Aggestam, 2006, p. 296). 
 
 Emphasizing the individual agency, majority of theoretical models for change management draw on Lewin’s 
linear and static three-prong approach: freezing, changing and unfreezing, as well as his action research model.  
 
According to Lewin’s pioneering model, during the first stage, an organization recognized the need to change, 
based on the changing market conditions, advances in technology or internal restructuring needs. In the 
second phase, the organization undergoes transformation or transition, with the physical manifestation of 
change efforts flourishing. And in the last phase, transformational manifestations become a routine within the 
organization. Further, his action research model is closely related to, or could perceived as an extension of the 
equilibrium-based three-step methodology. Action research model, in its turn, outlines a typical research to 
dealing or identifying a problem, developing a hypotheses, testing its validity and relevance, and integrating 
feedback from those affected by the change effort (Lewin, 1951). Several other post-Lewin change models 
have emerged, including, among the dominant ones, Kotter’s (1995) strategic eight-step model for 
transforming the organization; Jick’s (1991) tactical ten-step model, providing a map for change and tools for 
evaluating the change effort; and General Electric’s (Garvin, 2000) seven-step change acceleration process 
(Garvin, 2000; Kotter, 1995; Jick, 1991). Similarly, Aggestam (2006, p. 296) states that the environment 
influences the organization by creating a community of learners, promoting a culture of learning and thereby 
ensuring that individual learning enriches and enhances the organization as a whole. However, Levitt and 
March (1998) cited in Hovland (2003) contend that such romantic views of change and learning underplay the 
complexity of organizational experiences, human habits, hierarchical structures, routines, and differing 
interpretations by different sub-groups with an organization (Hovland, 2003). 
 
Indeed, later models built on the foundational approaches have introduced climate and culture. This approach 
to learning  and understating organizational change has the potential to reduce the rational, scientific biases of 
the early social psychological models through re-emphasizing organization climate, culture and the reality of 
politics as a critical aspect of organizational change. In terms of the later paradigms, climate relates to the 
employees’ perceptions and attitudes towards whether the organization is an ‘employer of choice’ or not, a 
sociable or hostile environment. Perceptions and attitudes are relatively easy change. However, culture—the 
sum of key principles, accepted values, and very unconscious values—in transitional societies often prove hard 
to modify. As a point of departure, this paper underscores culture and the political as the emergent forces for 
change and willingness to learn (new) knowledge in the post-modern world: access to information, global 
activism and democratization provide citizens with platforms to contest truthfulness of beliefs.  
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Amagoh (2008, p.2) asserts that “all conventional models and theories of organizations typically embraced the 
closed systems approach to the study of organizations by assuming that the main features of an organization 
are its internal elements”. However, recent literature on change management and the learning organization in 
public organization accentuates the view of public entity entities as dissipate structures; that is, semi-stable 
configurations, operating with non-linear logic (Amagoh, 2008, p.7). Further, the complexity paradigm 
recognizes that the external environment—the competition, socio-cultural demographic factors, political-legal-
government aspects—beyond the control of the organization may result in instability. According to Ferlie, such 
turbulence can be attributed to the context of emergence of public entities in special threshold in the 
evolutionary process of political, social, and economic systems (Ferlie, 2007). However, at the point of crisis, 
the managerial leader with a complex and integrative comprehension of the environment can devise strategies 
to hold the internal structure together and dissipate the “fluxes of energy” coming to it (Amagoh, 2008). 
 
In the face of multiple challenges, the managerial leader ought to pay attention to ‘power, conflict, negating 
over scarce resources, the messy marketplace of ideas, and the organization as a battlefield’ of ideas (Corlett, 
n.d.). However, John Stuart Mill’s notion of the ‘marketplace of ideas’ assumes that organization’s underlying 
disposition is to accept the force of reason over the power of irrational resentments and prejudices (Stanley, 
2018). In this paper, it is argued that change and learning by their very nature cause anxiety, bring about 
uncertainties and raise tensions; therefore, Mill’s idea in a post-segregated scenario (like South Africa) is 
utopian—as there is generally lack of trust, heightened prejudices and stereotypes.  
 
Drawing on Mento (2000), this paper reviews procedures adopted to implement a change initiative and the 
framing a learning organization, with particular focus on the effects of socio-cultural demographics in a 
transitional state. Most literature has tended to ignore the crucial role played by these forces as well as by 
political changes, both on the idea and context, and the need for change (Mento, et al., 2002). 

4. Framing the Change Management and the Learning Organization 
In South Africa, the transition from an autocratic regime to a democratic one—from a white minority rule to 
majority rule—was consummated in 1994. The initiative under review was implemented in the post-apartheid 
era, and thus its motif followed the systemic changes taking place during the institution-building phase. As 
stated earlier, having been established in 1986, to fulfil South Africa’s treaty obligations in respect of the 
Lesotho Highlands Water Project—an iconic bi-national infrastructure project between the governments of the 
Republic of South Africa and Kingdom of Lesotho—TCTA had to adapt to the environment in order to align with 
the new regime’s transformational agenda (Ngonini & Busari, 2017). In this context, the environment of the 
1980s was being replaced by a more turbulent and uncertain context of a ‘post-colonial’ regime since 1994. 
Owing to this socio-political change, it became necessary for the organization to change and adapt to the new 
regime’s program. 
 
In widening the conception of change and learning beyond the institution, Drucker (1997) has argued that an 
organization: 

…will  require  information  about  events  and conditions  outside  the  institution…only  with  this  
information  can  a business…prepare  for  new  changes  and  challenges  arising  from sudden  
shifts  in  the world  economy  and  in  the  nature  and  content of knowledge itself  (Drucker, 
1997, pp. 20-24). 

 
In view of the above proposition, adaptation is the ability of an organization to modify itself or its environment 
in response to disturbances that threaten the system’s efficiency (Amagoh, 2008). In this context, 
organizations reposition their internal processes in order to become more competitive, and to remain socially 
relevant in respect of public entities (Levinthal, 1997). However, the reality of change and learning for TCTA 
was beyond improving internal organizational efficiencies; it required knowledge about the broader changes 
taking place in the country and in the world economy. 

5. Managing Change and Learning in the organization 
Unlike entities in the private sector, public entities do not have to strive to be competitive; however, they need 
to be relevant to enhance the efficient and effective delivery of government mandates to the citizenry. So, 
public entities need to be innovative in finding better ways to provide services to communities in a manner 
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that does not burden the tax payer, but rather improves access to services and livelihoods. TCTA’s change and 
learning conception centered on becoming a Center of Excellence in the water sector. In this regard, there was 
a tension between intrinsic and extrinsic need for change: change and learning at the organizational and 
individual levels influenced by transition at the national political.  
 
To apprehend and appreciate the effects of political transition on the organization and employee levels, TCTA 
undertook climate and culture surveys, held several employee engagement sessions and one feedback event 
(Ngonini & Busari, 2017). The organization introduced new units to create, organize, share and use knowledge 
towards becoming a thought leader in the water sector (Ngonini & Busari, 2017). At face value, this approach 
provided a justification for visioning the new organization and identifying new learning needs—both from 
addressing external and internal demands. Senge’s five disciplines (Senge, 2006) were integral components for 
the organization, rolled out in several workshops. Though the approach to developing the case for change and 
learning followed the standard models (Garvin, 2000; Jick, 1991; Lewin, 1951; Kotter, 1995), the roll out 
reflected tensions about the vision, values and the actual essence of change. There were limitations to learning 
within the organization due to a top-down approach adopted in the implementation of the initiative. 
 
Employees felt that they were not fully engaged in the process, stating that management pursued a top-down 
approach: the feedback sessions mimicked the hierarchy of the organization rather than being a collaborative 
and organization-wide information-sharing session. As such, the strategic intent contradicted the process 
content. While the two are distinguishable but inseparable processes, management ought to have 
incorporated and appreciated the macro sentiments at the national level. Further, recipients of the program 
felt that a disconnect between the national change efforts and the learning organizational change existed.  
 
Looking at the Kotter’s model (1995), in particular step 7—lining up political sponsorship—the managerial 
leadership should have leveraged political sponsorship to align the internal change effort with government 
transformation goals. In this regard, change management approach should have appreciated both the ‘people 
side of change’ (Hiatt & Creasey, 2012), as well as the overarching political changes. To influence cultural 
change and learning, management ought to have adopted a pro-social approach to learning, away from linear-
feedback sessions, to support and strengthen creativity as well as enhance adoption and adaptation to the 
new environment. By micro-managing the learning processes, management missed the opportunity to address 
long-held views, prejudices and sub-group’s historical experiences. 

6. Creating a Cultural Fit 
Literature on the leaning organization and organizational learning emphasizes the importance of climate and 
culture and developing detailed implementation plan (Hiatt & Creasey, 2012; Mento, et al., 2002). Even when 
change is limited to improving internal processes, organazations must know how many employees would be 
affected and how many would opt out; because ‘change occurs when employees accept the vision of change’  
(Mento, et al., 2002). In the context of TCTA, the organization sought to get some ‘quick wins’ by attempting to 
co-create new vision and new values, as well as develop mechanisms to anchor change in the form of rewards.  
 
Despite the intention of a collective effort, employees/recipients of change felt that their ideas about new 
values were not incorporated in the final values. While employees were rewarded for embracing the vision, 
there was a disagreement about the values and by extenstion culture in the organization. In this regard, 
employees could not trust each other and did not trust management. This was largely due to the legacy of the 
political history of the country, as well as the  manner in which the initiative was managed: people’s transitions 
were not steered toward a collective outcome. Also, it must be pointed out the weight of political uncertainty 
weighed heaviliy on the implementation of the initiaitive. 

7. Conclusion  
By exploring several theories of perspectives change management, leaning organization and knowledge 
management as well as juxtaposing them with a case in public entity during a period of transition, the paper 
attempts to describe the complexity of implementing change in ‘unstable’ environments. In these contexts, 
learning organization and change paradigms should not only focus on the ‘people side of change’ but explore 
socio-cultural demographics of the context of change, beyond the linearity of traditional frameworks. No 
matter how potent a vision for change, in a transitional state, it will nevertheless be thwarted by resistant 
forces, spurred by past prejudicies and the lack of faith in the new regime. It has been highlighted that in 
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comminities where unequal access to resources, which bred inequality, often results in low cultural capital and 
trust among the employees. There is need for further research to establish more widely the impact of socio-
political changes on organizatinoal learning processes within state-owned entities, especially in post-
segregated societies with limited levels of trust among the groups. 
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Abstract: The study examined the joint mediation and interaction of the strategic corporate knowledge management 
issues and their role in influencing organisational performance. The researchers gathered data from 58 companies listed on 
the Zimbabwe Stock Exchange, located in Harare and Bulawayo, by means of a questionnaire. Structural equation 
modelling (SEM) was employed to effect the multiple regressions on the joint mediation and interaction of the strategic 
corporate knowledge management issues. The major findings of this research were that financial performance mediates 
the positive effects of strategic corporate planning knowledge capability and sustainable competitive advantage corporate 
knowledge for strong organisational performance, while behavioural performance mediates the positive effects of human 
resources development corporate knowledge capability and adaptation to external environment corporate knowledge 
capability for strong organisational performance. The results also indicate positive covariance amongst the strategic 
corporate knowledge management issues, with the strongest covariance shown between strategic corporate planning 
knowledge capability and adaptability to external environment corporate knowledge capability, followed by covariance 
between strategic corporate planning knowledge capability and human resources development corporate knowledge 
capability. There is also positive correlation between the strategic corporate knowledge management issues, with 
strongest correlation shown between strategic corporate planning knowledge capability and sustainable competitive 
advantage corporate knowledge. The conclusion of the research is that strategic corporate knowledge management issues, 
whose positive effects are mediated by financial performance of the companies and the behavioural performance of the 
top management, play a critical influence on the strong organisational performance of the Zimbabwe Stock Exchange listed 
companies. Recommendations for further future studies concludes the research.  
 
Keywords: strong organisational performance, strategic corporate planning knowledge capability, sustainable competitive 
advantage corporate knowledge, human resources development corporate knowledge capability, adaptation to external 
environment corporate knowledge capability, financial and behavioural performance 

1. Introduction  
The Chief Executive Officers of corporations listed in the Zimbabwe Stock Exchange feel a lot more pressure to 
get their corporations to perform compared to their counterparts in the non-listed corporations (Hui & Fatt, 
2007; Lee & Choi, 2003). There is a wide range of both empirical and anecdotal evidence of what influences 
business, or organisational performance, such as, sales revenues, profitability, productivity, dividends growth, 
stock prices, cash flows, return on assets, return on capital, return on equity, return on investment, earnings 
per share, as well many other financial ratios, leadership; re-engineering; mergers and acquisitions; quality 
management (Suliman & Abudulla 2007; Demirbag, Tatoglu, Glaister & Zaim, 2010). In other words, there is no 
single indicator or proxy for organisational performance that can be universally relied upon. The argument 
proffered here is that behavioural performance, which is motivated by qualitative objectives, such as the firm’s 
ability to adapt to its external environment, also play an important role in achieving strong organisational 
performance. The researchers in this current study agree with these views from literature (Demirbag et al. 
2010).  
 
According to Neill and Rose (2006), performance can be assessed based on three key items, that is, customers, 
efficiency, and financial-based performance. The efficacy of the financial-based performance measurement 
items used in their (Neill & Rose 2006) study were adopted and adapted from Lusch and Brown (2004) 
measurement of business performance. In this study the respondents were asked to rate their organisation’s 
performance for the previous year relative to the performance of their competitors in the industry.  
 
The purpose of the research was to determine the strategic determinants of strong organisational 
performance of the corporations listed in the Zimbabwe Stock Exchange.  

2. Research Objectives 
To achieve the purposes of the study, the researchers formulated the following objectives: 
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1. Determines how financial performance mediates the positive effects of strategic corporate planning 
knowledge capability for strong organisational performance.  

2. Determine how financial performance mediates the positive effects of sustainable competitive 
advantage corporate knowledge on strong organisational performance. 

3. Determine how behavioural performance mediates the positive effects of human resources 
development corporate knowledge capability for strong organisational performance. 

4. Determine how behavioural performance mediates the positive effects of adaptability to external 
environment corporate knowledge capability for strong organisational performance.  

3. Literature Review and Theoretical Framework  

3.1 Financial performance  
Financial performance is the ultimate objective of firms, as viewed from either the shareholders’ perspective 
or the management’s perspective (Al-Shammari & Hussein 2007). Financial performance is operationally 
premised in this study as a mediator of the positive effects of strategic planning capability and sustainable 
competitive advantage for strong organisational performance. There is no generally accepted single measure 
of organisational performance in literature, however, since the accounting based or the financial results are 
generally accepted as the ultimate objectives of many companies, the following authors in their studies 
focused on the financial performance of the firms in terms of growth in sale revenues, profitability, return on 
assets (ROA), and return on investment (ROI) (Li, 2008; Al-Shammari & Hussein 2007; Garcia-Morales, 
Francisco, Montes & Antonio 2007; Jiang & Li 2008). Change and Liang (2011) say that there are many ways of 
measuring organisational performance, such as financial measures: return on investment (ROI) or return on 
assets (ROA). However, the authors caution that this is often viewed as being a too narrow perspective that is, 
short-term-oriented. The researchers in this current study subscribe to this notion, that is, financial measures 
such as ROI or ROA could be a too narrow reflection of overall organisational performance. As a result, there is 
need for consideration of behavioural performance by the management that can even boost the financial 
measures for strong organisational performance (Hui & Fatt, 2007; Toni & Tonchia, 2003).  

3.2 Strategic corporate planning knowledge capability   
Strategic corporate planning knowledge capability is the process of diagnosing organisations` external and 
internal environments, deciding on the vision and the mission, developing overall objectives, creating and 
selecting courses of direction to be pursued, and allocation of resources to achieve organisational objectives 
(Hellriegel, Jackson, Slocum, Staudé, Amos, Klopper, Louw & Oosthuizen, 2005). Strategic corporate planning 
knowledge capability has potential advantages and value that translates into improved organisational 
performance (Greenley, 2011; Porter, 2005; Gibson & Cassar, 2005; Steiner, 2009). Despite the large number 
of studies exploiting this relationship, the results have not been conclusive and they have presented a mixed 
picture (Efendioglu & Karabulut 2010; Obeng & Ugboro 2008; Aremu, 2007). Strategic corporate planning 
knowledge capability is seen to be conducive for productivity improvements as long as there is congruency 
about the mission to be achieved and the tasks are technical or technological oriented (Taiwo & Idunna 2007; 
Brinckmann, Dietmar & Diana, 2010; Delmar & Shane 2003; Gruber 2007). The opponents of corporate 
planning reiterate that corporate planning can lead to cognitive rigidities, organisational inertia, and limited 
strategic flexibility (Mollov, Pearlmutter, Singh & Bygrave 2007; Gartner & Liao 2005; Sarason & Tegarden 
2003).  
 
From literature on financial performance and strategic corporate planning knowledge capability discussed 
above, the authors derive the following hypothesis for the current study.  
 
H1: Financial performance mediates the positive effects of strategic corporate planning knowledge capability 
for strong organisational performance of the companies listed in the Zimbabwe stock exchange.  

3.3 Sustainable competitive advantage corporate knowledge  
Literature suggest that organisations have been trying through strategic mechanisms and tools to create a sort 
of balance with the external environment to ensure their effective and distinct performance on the one hand, 
and to achieve competitive and strategic status on the other hand, particularly under globalisation and greater 
openness in today's world be-sides the increasing intensity of competition between different organisations 
(Jordan 2013).  
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Raduan, Jegak, Haslinda and Alimin (2009) suggest that sustainable competitive advantage corporate 
knowledge is examined as resulting from and being associated with a long list of contributing factors or 
management practices. Such management practices include operational efficiencies, mergers, acquisitions, 
levels of diversification and types, organisational structures, top management team composition and style, 
human resource management, managing social influences intruding upon the market, international or cross-
cultural activities of expansion and adaptation, and various other organisational and industry level phenomena 
(Flint & Van Fleet 2005; King 2007; Fahy, 2004; Ma, 2004; Cousins (2005).  
 
The researchers draw the following hypothesis from the above literature on financial performance and 
sustainable competitive advantage corporate knowledge.  
 
H2: Financial performance mediates the positive effects of sustainable competitive advantage corporate 
knowledge on strong organisational performance of the listed companies in the Zimbabwe stock exchange.  

3.4 Behavioural performance 
Behavioural performance by managers is operationally premised in this study as mediator of positive effects of 
human resources development capability and adaptation to external environment for strong organisational 
performance. Strategic planning capability entails implementation of strategies by management to adapt their 
firms to the external environments in order to enhance sustainable competitive advantage over their rivals (De 
Toni & Tonchia 2003; Beer, Voelpel, Leibold and Tekis 2005). Organisations need to attain ‘fitness’, that is, 
ability to learn and change when need be in order to be able to compete successfully in highly competitive and 
ever changing operating environments. Organisations that reflect a strong disposition towards continuous 
change in the dynamic environment by adapting their organisational designs and behaviour as strategies 
change, and do this rapidly and effectively, have a tendency of exhibiting a second order organisational 
capability that Beer et al. (2005) refer to as ‘organisational fitness’.  
 
According to Beer et al. (2005), alignment and synergies derived from these factors or elements are critical to 
organisational success. Organisations may have the ‘right’ strategies (content), however, without the suitable 
organisational structures and capabilities in place, may not be able to execute their strategies successfully.  

3.5 Human resources development corporate knowledge capability   
It is important that organisations have good enough staff with the requisite skills, experience and knowhow to 
do all the necessary work for the benefit of the organisation (Katou (2008). There is need for employees to be 
motivated, committed, and satisfied (Paul & Anantharaman 2003; Paauwe 2004). Further more, Katou (2008) 
emphasises that unless organisations are able to retain their employees, they will not be able to capitalise on 
human resources development capabilities within the organisations.  
 
Acquisition of high calibre of staff, can build sustainable competitive advantage through retention of valuable 
and high calibre human capital of the acquisition target firm. However, the authors cautions that making 
commitments to retain and motivate high successful top executives is not easy especially when contracts are 
not enforceable (Wulf, 2010).  
 
This current study, however, while it agrees with Wulf’s (2010) managerial human capital explanation of 
retention, it does not restrict the importance of companies’ ability to retain high quality staff to cases of firm 
mergers and acquisitions only but extends to all practical situations and cases of strategic management.  
  
From the literature on behavioural performance and human resources development, the authors propose the 
following hypothesis.   
 
H3: Behavioural performance mediates the positive effects of human resources development corporate 
knowledge capability for strong organisational performance of companies listed in the Zimbabwe stock 
exchange.  

3.6 Adaptability to external environment corporate knowledge capability   
Maintaining and enhancing organisations’ responsiveness to environmental changes creates sustainable 
competitive advantage and thus enhance organisational performance (Morgan & Berthon, 2008; Combe & 
Greenley 2004; Aranda 2003). Failure to respond to customer preferences and demand and competitors 
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moves is a waste of organisations` scarce resources (Jayachandran & Varadarajan 2006). Managers need to 
understand their organisations’ internal and external environments as they search rationally for effective 
strategies to exploit potential market opportunities (Johnson & Hoopes 2003; Kabanoff & Brown 2008; Lau, 
2011). These studies included the context and dimensions of strategic orientations and their relationships with 
the environment (Acquaah 2007; Canina, Enz & Harrison 2005; Morgan & Strong 2003; Slater, Olson & Hult 
2006; Wiklund & Shepherd 2003).  
 
Cognitions about the organisations are critical in search for new strategies in new learning environments 
(Gavetti & Rivkin, 2007; Rudd, Gordon, Amanda & Ian, 2008). This current study agrees with these authors. 
While on the other hand the study focuses on firm adaptation to the external environment corporate 
knowledge capability, the assessment of the firms’ environment is critical to strategy development (Kabanoff 
& Brown, 2008; West 2007; Zhou & Li 2007).    
 
The most common behavioural performance by top managers is getting their corporations adapt to the 
external changing environment (Al-Shammari & Hussein, 2007).  
 
H4: Behavioural performance mediates the positive effects of adaptability to external environment corporate 
knowledge capability for strong organisational performance.  
 
From the literature reviewed above and hypotheses derived, the study proposes the following conceptual 
framework for the study. 

                                                        

                                                          
                                                             H1 
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                                                                                                                          H1 
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Figure 1: Conceptual framework  

Source: own elaboration  
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4. Research Methodology 

4.1 Research deign and participant companies and respondents characteristics   

The study was a quantitative survey, with the questionnaire administered electronically (Cobanoglu, Warde & 
Moreo 2001; Dillman (2007) on the companies listed on the Zimbabwe stock exchange. The companies were 
selected in accordance with the broader spectrum of the Global Industry Classification Standard (GICS), of 
which Zimbabwe is a signatory, to cover a wider range of different industries represented in the Zimbabwe 
Stock Exchange.  
 
Five companies were selected from the Financials: two Banks (GICS-4010); one Insurance (GICS-4030); one 
Real Estate (GICS-4040) and one Diversified Financials (GICS-4020). Ten companies were selected from the 
Hospitality Industry (GICS-2530); six companies were selected from the Information Technology (GICS-4520); 
eight companies were selected from the Consumer Staples (GICS-3010); seven companies were chosen from 
the Energy sector (GICS-1010); eleven companies were chosen from the Industrials (GICS-2010-Capital Goods 
and GICS-2030-Transportation); seven companies were selected from the Materials Industry (GICS-1510), and 
four companies were selected from the Health Care (GICS-3520). This gives 58 companies selected from the 
Zimbabwe Stock Exchange out of the potential population of 72 companies listed at the time of conducting the 
study.  

5. Data Analysis and Results 

5.1 Characteristics of participant companies and respondents` demographics  
The summary and characteristics of the participant companies and 174 respondents is presented in Table 1 
below. The researcher purposively sampled three top executives from each of the 58 companies.    

Table 1: A summary of 58 Zimbabwe Stock Exchange listed participant companies and 174 respondents.  

Relevant dimension               Profile                                         Relevant dimension                Profile  

Industry Demographics           3.4% Banks                              Job title of respondents 53% C.E.Os 
                                                 1.7% Insurance                                                               25% C.F.Os 
                                                 1.7% Real Estate                                                            10% HRMs 
                                                 1.7% Diversified Financials                                           12% C.O.Os 
                                                 17.2% Hospitality Industry                                            
                                                 10.3% Information Technology  
                                                 13.8% Consumer Staples 
                                                 12.1% Energy Sector 
                                                 19.0% Industrials 
                                                 12.1% Materials Industry  
                                                 6.9% Health Care  
Age of respondents (in years) 64.7% between 30 and 40      Qualifications of  
                                                                          28.2% > 40      Respondents       55%    First Degree 
                                                                           7.1% < 30                                    36.3% Postgraduate       
                                                                                                                                  8.7% Diploma
Source: own elaboration 

5.2 Reliability and measures of appropriateness for principal component analysis  
The analysis indicated a particularly satisfactory level of reliability with a Cronbach’s Alpha of 0.774, that is, 
items scoring 77.4%. According to Bryman and Bell (2011), it is important to appreciate the basic features of 
what this widely used test means. Cronbach’s alpha is a commonly used test of internal reliability. This implies 
that the whole construct was reliable. The researchers performed the measures of appropriateness of factor 
analysis test. The tests performed were the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) and the 
Bartlett's test of sphericity. The value of the KMO generated was 0.824 and significant at Bartlett's Test of 
Sphericity of 0.000.  

5.3 Structural Equation Modeling 
The structural equation modeling (SEM) was employed to effect the multiple regressions for the mediation and 
interaction of the corporate strategic issues: financial performance, strategic corporate planning knowledge 
capability, sustainable competitive advantage corporate knowledge, behavioural performance, adaptability to 
external environment corporate knowledge capability and human resources development corporate 
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knowledge capability. The maximum likelihood and the standardized regressions estimates were tested with 
the aid of the SEM. First off, all the model fit is effected from the Chi-Square and probability perspectives.   

5.3.1 Model fit statistics 
Table 2 below shows the X2 values for the models. Since the analysis was done in Analysis of the MOment 
Structures (AMOS), the X2 is given as the minimum discrepancy (CMIN). For the default model, the probability 
(p-value) value is significant at less than .005 and as such, the X2 makes the model a good fit. Further, the 
CMIN indicated for the model does approach its corresponding degree of freedom, which is normal for a 
perfect fit. There is a good fit for the model since the measured value of the default model equals 1 which 
means the CFI is ≥ .95 and the table also indicates good fit values for the NFI and RFI at .956 and .937 
respectively (Iacobucci, 2010; Schreiber et al. 2006).  

Table 2: Model fit statistics 
 CMIN (X2) Baseline Comparisons for the different Fit Indexes 

Model NPAR CMIN DF P CMIN/DF NFIDelta1 RFIrho1 IFIDelta2 TLIrho2 CFI 

Default model 19 42.929 9 .000 4.770 .956 .937 1.313 1.047 1.000 

Saturated 
model 

28 .000 0   1.000  1.000  1.000 

Independent 
model 

7 96.598 21 .000 4.600  .000 .000 .000 .000 .000 

Absolute values: NPAR ≥ .95; CMIN >.0; DF ≥ .95P ≥.005          Absolute values: NFI ≥ .95; RFI ≥ .95; IFI ≥ 
.9; TLI ≥ .95 CFI ≥ .95                                                                                                                            /0>TLI>1 

Source: own elaboration 

From table 3 below, PNFI and PCFI are smaller than the NFI and CFI of the model as indicated in table 2 above, 
meaning the Parsimony-Adjusted Normed Fit Index (PNFI) and the Parsimony-Adjusted Comparative Fit Index 
(PCFI) are sensitive to the model fit. The statistics also indicates that there is a good fit for the null proposition 
in this connection since the Root Mean Square Error of Approximation (RMSEA) for the default model is 
greater than .005 and is a perfect fit at .066, meaning the null proposition can be accepted. The F0 and the 
FMIN are significant at .039 and .049 respectively, and the PCLOCE (p-value) for the RMSEA test is significant at 
.082. However, this is not in line with the literature since the proposition or hypothesis test (null 
hypothesis/proposition) is acceptable when p < .005. There is also a strong case to accept the null proposition 
based on the RMSEA for the independence model, which is above .06 (Schreiber et al. 2006).  

Table 3: Parsimony-Adjusted Measures; NCP; FMIN & RMSEA goodness of fit 

 Parsimony-Adjusted 
Measures 

NCP FMIN RMSEA goodness of fit 

Model PRAT PNFI PCFI NCP LO9
0 

HI90 FMI
N 

F0 LO90 HI90 RMSEA LO90 HI90 PCLOS
E 

Defaul
t 
model 

.429 .238 .236 33,929 17,2 58,2 .049 .039 .020 .067 .066 .047 .086 .082 

Satura
ted 
model 

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000     

Indepe
ndenc
e 
model 

1.000 .000 .000 75,598 48,8 110,
0 

.111 .087 .056 .127 .064 .052 .078 .032 

Absolute values                               RMSEA< .06                                              PCLOSE = .005 to < .08 
Source: own elaboration  
 
Table 4 below indicates that the goodness of fit measure for the Akaike Information Criterion (AIC) is smaller 
for the default model. Where the absolute values for the Akaike Information Criterion (AIC), Browne-Cudeck 
Criterion (BCC), Bayes Information Criterion (BIC), and Consistent AIC (CAIC) all have to be smaller for the 
default model to fit the raw data (Schreiber et al. 2006). The values for the expected cross-validation index 
(ECVI) for both the default and the independence model. The Hoelter indicates the levels of significance at .05 
and .01. There was a good fit for the data since the output for the Hoelter in the default model was more than 
200. On the other hand, the independence model showed a good fit as well with output Hoelter values more 
than 200. The table also shows that the bootstrapping is significant at .000, indicating a poor fit for the model.  
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Table 4: AIC Goodness of fit; ECVI; HOELTER & Bootstrap 

 AIC goodness of fit ECVI HOELTER Bootstrap 
Model AIC BCC BIC CAIC ECVI LO90 HI90 MECV

I 
@ 
0.5 

@ 
0.1 

 

Default model 80.929 81.282 171.531 190.531 .093 .074 .121 .094 343 439  
Saturated model 86.000 86.520 189.518 217.518 .064 .064 .064 .065    
Independence 
model 

110.598 110.73 193.977 250.977 .127 .096 .167 .127 294 351  

Minimization           .021 
Miscellaneous           .115 
Bootstrap           .000 
Total           .136 

Source: own elaboration  

5.3.2  Hypotheses testing  
Figure 1 below indicates the path diagram for the model with the standardized estimates. The multiple 
regression model as shown below presumes the correlations amongst the different independent variables as 
shown by the by-directional arrows. The model is employed to predict the mediation and interaction of the 
corporate strategic management issues: financial performance, strategic corporate planning knowledge 
capability, sustainable competitive advantage corporate knowledge, behavioural performance, adaptability to 
external environment corporate knowledge capability and human resources development corporate 
knowledge capability. The latent variables are also being shown on the regression analysis. These are the 
residual errors, which are fixed at loadings of e1, e2, and e3.   
 
Sustainable competitive advantage corporate knowledge and adaptability to external environment corporate 
knowledge capability play a huge role in enhancing financial performance and behavioural performance 
respectively as shown in the figure 1 below.  

Figure 1: Path diagram for the mediation and interaction of the corporate strategic issues 

5.3.3 Regression Weights  
Table 5 indicates the maximum likelihood estimates for strategic corporate planning knowledge capability, 
sustainable competitive advantage corporate knowledge, and human resources development corporate 
knowledge capability, adaptability to external environment corporate knowledge capability as independent 
variables positively mediated by financial performance and behavioural performance as mediator variables for 
strong organisational performance as the dependent variable of the study. As indicated in the table below, the 
statistical test results depict positive p values, which makes the model a good fit.  

Table 5: Maximum Likelihood Estimates & Standardized Regression Weights 
  

Maximum Likelihood Estimates 
Standardised 

Regression 
Weights 

 Estimate S.E. C.R. P Label Estimate 
FinancialP  <--- StrategicPC .001 .097 .014 .989 par_1 .000 

FinancialP  <--- SustainableCA .135 .104 1.300 .194 par_2 .044 
BehaviouralP <---  HumanRDC .022 .015 1.473 .141 par_3 .049 

BehaviouralP <---  AdaptabilityEE .162 .036 4.485 .341 par_4 .150 
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Maximum Likelihood Estimates 

Standardised 
Regression 

Weights 
StrongOP <--- FinancialP .006 .012 .480 .631 par_5 .016 

StrongOP <--- BehaviouralP .100 .032 3.120 .402 par_6 .105 
Source: own elaboration 
 
As indicated in Table 6 below, all the four hypotheses are significant, that is with p < .05, which makes the 
model a good fit. The results indicate that strategic corporate planning knowledge capability and sustainable 
competitive advantage corporate knowledge have significant positive relationships with financial performance, 
as financial performance feeds into strong organisational performance. Human resources development 
corporate knowledge capability and adaptability to external environment corporate knowledge capability have 
significant positive relationship with behavioural performance, as behavioural performance feeds into strong 
organisational performance. The study concludes that financial performance mediates the positive effects of 
strategic corporate planning knowledge capability and the positive effects of sustainable competitive 
advantage corporate knowledge for strong organisational performance achievement. All the covariance are 
significant, with covariance between strategic corporate planning knowledge capability and adaptability to 
external environment corporate knowledge being the highest, or the strongest. This is followed by the 
covariance between strategic corporate planning knowledge capability and human resources development 
corporate knowledge capability. All the variable factors have positive correlation; however, weak save for 
correlation between strategic corporate planning knowledge capability and sustainable competitive advantage 
corporate knowledge.  

Table 6: Regression Weights; Covariances & Correlation of Variables 
  

Regression Weights 
 
Cov 

 
Cor 

 Est S.E. C.R. P Hx Estim S.E. C.R. P Label Est 

FinancialP<---StrategicPC .001 .097 3.014 *** H1 .021 .033 .645 .005 par_7 .022 

FinancialP<---SustainableCA .135 .104 3.300 *** H2 .024 .032 .737 .001 par_8 .025 

BehaviouralP<---HumanRDC .022 .015 4.473 *** H3 .043 .014 3.111 .002 par_9 .106 

BehaviouralP<---AdaptabilityEE .162 .036 4.485 *** H4 .023 .013 1.731 .003 par_10 .059 

StrongOP<---FinancialP .006 .012 1.480 .631 - .033 .014 2.369 .008 par_11 .081 
StrongOP<---BehaviouralP .100 .032 3.120 .002 - .035 .035 1.023 .006 par_12 .035 

Source: own elaboration 

6. Conclusion 
The study proposed four hypotheses for the purposes of investigating the joint mediation and interaction of 
strategic issues and their role in organisational performance. This extended into investigating the relationship 
between strong organisational performance and financial and behavioural performance. As such, strategic 
corporate planning knowledge capability, sustainable competitive advantage corporate knowledge, human 
resources development corporate knowledge capability and adaptation to external environment corporate 
knowledge capability were the independent variables for the study while financial and behavioural 
performance were mediating variables and strong organisational performance was the dependent variable. 
The analysis for the models was done with the aid of Structural Equation Modeling (SEM). The test for internal 
reliability of the instrument constructs was performed with the aid of the Statistical Package for the Social 
Science (SPSS), which resulted in the Cronbach’s Alpha of 0.774. The researchers further performed the 
sampling adequacy tests. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) and the Bartlett's test 
of sphericity were 0.824 and 0.000 respectively, implying that the KMO was significant at the value of the 
Bartlett`s Test of Sphericity. The SEM analysis was effected with the aid of the Analysis of MOment Structures 
(AMOS).  
 
The results of the tests are that all the four hypotheses are significant with p < .05. Strategic corporate 
planning knowledge capability and sustainable competitive advantage corporate knowledge jointly and 
positively feed into financial performance. While human resources development corporate knowledge 
capability and adaptation to external environment corporate knowledge capability jointly and positively feed 
into behavioural performance, as financial and behavioural performance positively mediates for strong 
organisational performance achievement. The results also indicate positive covariance amongst the strategic 
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issues, with the strongest covariance shown between strategic corporate planning knowledge capability and 
adaptability to external environment corporate knowledge capability, followed by covariance between 
strategic corporate planning knowledge capability and human resources development corporate knowledge 
capability. There is also positive correlation between the strategic issues, with strongest correlation shown 
between strategic corporate planning knowledge capability and sustainable competitive advantage corporate 
knowledge.  
 
The major contribution of this study is that from a strategic management perspective, overall organisational 
performance, which can be strong or weak, is a function of financial and behavioural performance of the 
organisation. However, the major limitation of the study was that of attempting to quantify the aspect of 
behavioural performance. To over come this limitation the study suggest further qualitative future study in the 
form of a grounded theory in order to fully capture the essence of the phenomenon behavioural performance 
in organisations.  
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Abstract: The main aim of this research is to examine how a public sector organization in Dubai, the UAE (the name of the 
organization remains anonymous throughout the paper) has gained new organizational learning from its innovation-based 
service delivery drives in recent years. After exploring the concepts of organizational learning and citizen-centric service 
innovation, the paper reviews organizational learning vis-à-vis the recently-adopted service quality improvement strategies 
through customer input in the study organization. The focus of the public services in this study is primarily on energy and 
water sector. This case is presented in the context of Dubai’s rapid transformation from e-Government to smart 
government that started in 2013. The study attempted to explain how the study organization has been pursuing strategies 
to involve citizens and clients in designing and planning a more demand-driven service improvement initiative as part of 
the smart government agenda and what organizational lessons the entity has drawn from the inititive so far. This paper 
also intends to draw possible policy and strategic learnings that may improve the current practices in engaging the 
stakeholders - including citizens and business customers - in service innovation in the federal and local governments of the 
country. This research was conducted using mainly a qualitative case study approach. Secondary sources of information 
were gathered to develop a deeper understanding of the perspectives of relevant concepts, theories, practices and 
approaches in citizen centricity, innovation, and service improvement. The study was completed by gathering data through 
semi-structured in-depth interviews with the entity’s key officials to analyse the conditions, challenges and organizational 
learning from its citizen-centric public service innovation strategies and programmes. The policy implications of this study 
is that it represents a learning organization on service innovation on the landscape of the UAE’s public sector.  
 
Keywords: Citizen participation, Organizational learning, Service innovation, Stakeholders. 

1. Innovation Tools and Citizen Engagement in Public Services 

As contemporary public sector organizations are undergoing transitions to deliver the best services to the 
people, citizen engagement is embraced as an effective tool to facilitate service innovation. In the process, 
these organizations learn both the challenges and success factors to improve their services to citizens.  
 
The need for innovation in public services cannot be overemphasized as many observers argue that it is now 
ore expedient in improving public services than any time in the past. Asquer sees the emergence of challenging 
social, economic, and political issues, digitalization of social activities, the growing call for transparency and 
public participation, and the increasing stress on public finance as the pretext for innovative ways of providing 
public services (Asquer 2015).  
 
There is reasonable amount of literature which tackles the different innovation strategies in public services. 
Implementing successful public sector service innovation strategies are considered both a challenging practice 
and research task. Innovation in public sector is largely seen as an imperative for governments to improve the 
quality of life for all citizens (UN Department of Economic and Social Affairs, 2006), in which the participation 
of citizens to facilitate a better understanding of their needs through incorporating their inputs in solving 
problems related to service management, planning and delivery in critical (Osborne and Brown, 2011). In order 
to reach to a successful service innovation strategy, it is crucial to use the appropriate fit of both the 
interaction and strategy approaches and the nature and the level of complexity of the service. Service 
innovation strategies can be viewed from two main dimensions. The first is about the nature of interaction or 
the interaction design, which can be done either based on information technology or people-based approach, 
or a combined approach of both. The second is about the strategic approach implemented, which can be done 
either as a low cost, differentiation or combined approach. Therefore in order to have an appropriate service 
innovation strategy design there should be a fit between the nature of service provision and interaction 
approaches applied (Koellinga, Neyerb, and Moesleina, 2010).  However, innovation must not be viewed as a 
replacement for public sector functions or institutions, but should be regarded as a complimentary effort to 
enhance the existing systems. The role of government is changing to become more transparent, and as a result 
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of the new challenges and technological advancements, innovation is therefore viewed as a necessity for the 
public sector to effectively manage resources and capacities to effectively improve services (United Nation's 
Department of Economic and Social Affairs, 2011). 
 
In his seminal work on the imperative of innovation in public service delivery, Jordan observes that innovating 
to improve public service is potentially obligatory, not merely laudable in good public management (Jordan, 
2014). To emphasize on citizen engagement in public sector services Marin and Bermejo, in their study on 
“External sources for innovation in public organisations”, explained how external sources are relevant for 
designing and implementing service innovation and services that are new to a public sector organization 
(Marin and Bermejo, 2015). Jørgensen and Bozeman (2007) identify 72 public values. Among these, they point 
out 8 nodal values for beneficial behaviour in public services: Human dignity, sustainability, openness, secrecy, 
compromise, integrity and robustness, including citizen involvement. In the literature on public value that 
started with Moore (1995), public value is seen as a value that must be continuously co-created among 
producers and users of public services (Moore, 1995). Many recent literature underline the need for 
innovation through organization-citizen (producers and users) collaboration and public-private or public-NGOs 
collaboration (Bens, 1994; Chapman, et. al. 2010; De Vries, et.al., 2016).   

2. Organizational Learning 
Hamel recognizes organizational learning as a key component of organizational success (Hamel, 2008). The 
notion of organizational learning is expressed by various definitions in the literature. This variety is likely owing 
to each researcher looking at the concept from the perspective of his or her field. A systematic review on 
organizational learning definitions in the literature found that contributions to the concept defining were 
different according to the disciplines they came from (Rashman, Withers and Hartley, 2009). The variation can 
also be attributed to the different views about how learning should occur in an organization. Some researchers 
consider individual learning a necessary prerequisite for organizational learning to happen (McNabb, 2007).  
 
However, there is an agreement across the reviewed definitions on the main elements of the concept. 
Organizational learning is commonly seen by scholars as the ability of an organization to learn, and to act on 
that learning. If processed and managed correctly, organizational learning should lead to developing individual 
and organizational knowledge continuously. This is due to its critical intermediate role it plays between 
knowledge management and innovation in an organization. Organizational learning utilizes knowledge 
management to feed the learning process through the application of this knowledge. Thus, organizational 
learning forms the base for innovation in public organizations (King, 2009).  
 
In their study, Li et al. sought to examine how organizations can exploit management ties and organizational 
learning to capture opportunities that are aimed at promoting their success. In this effect, learning across 
organization is considered as a way of aligning organizational goals with the strategic management approaches 
in order to realize overall organizational success. The success of any organization cannot be adequately 
achieved in cases whereby employees and the management do not understand their roles in the organization 
and this could hinder the overall success of the enterprise (Li et al., 2014). Organizational learning plays a 
critical role in building innovation capabilities of an entity. Understandably, the success of an organization is 
determined by the nature and magnitude of resources and capabilities it has. This implies that valuable 
resources can provide a competitive advantage and superior performance for an organization. As an 
organization grows, the management tends to embrace deliberate organizational learning strategies. Building 
knowledge and skill bases is expected to boost employees’ effectiveness and responsiveness, especially in the 
current context of increased citizens’ awareness and expectations.  

3. The relationship between Innovation and Organizational Learning 
The relationship between innovation and organizational learning takes different forms in the literature. Salim 
and Sulaiman view innovation is a “form of learning”, that an organization needs innovation in order for it to 
become a learning organization (Salim and Sulaiman, 2011). On the other hand, Eghtesadi and Hamidzadeh 
argue that organizational learning, once accompanied with other supporting factors, will eventually lead to 
innovativeness (Eghtesadi and Hamidzadeh, 2012). Innovation can therefore be seen as a cycle of 
organizational learning. 
 

ϮϲϮ



Mohammad Habibur Rahman and Ayesha Sultan Al Joker 
  
 

 
 

Innovation capabilities are no longer exclusive to private organizations. Governments are increasingly adopting 
innovativeness with the aim of attaining a global competitive advantage, and ensure the best use of resources. 
It was argued that innovation is nowadays more critical for the public sector than the private. This is mainly 
due to the fact that citizens' expectations from their governments is higher than their expectations from 
private firms, imposing more pressure on the government (Rashman, Withers and Hartley, 2009). The 
Government of Dubai is one of the leading governments in the world in terms of efforts and initiatives to 
deliver governmental services through advanced technology and service innovative. 

4. Public sector innovation in the UAE and Dubai 
In the context of the UAE, although the importance of innovation in transforming the public sector as a whole 
is recognized through the launch of several programs, strategies, and plans on both the national and local 
levels, the efforts of government entities in the UAE in incorporating citizen participation in service innovation 
are not captured or documented adequately. Therefore, the existing literature lacks sufficient evidence to 
support and showcase the current practice of UAE government entities to reflect the magnitude of innovation 
as a major enabler, which is emphasized by the national agendas and strategies, and the role of citizen input in 
driving innovation. Taking these points into consideration, this study is an attempt to capture the current 
practices in the public sector of the UAE and Dubai in terms of involving citizens and how their engagement 
contributes in designing innovative public services.   
 
Overall, the UAE government has embraced innovation in its strategy, national agenda and programs, which 
demonstrate the role of leadership in driving quality and improvement in the public sector. The importance of 
innovation in transforming the public sector as a whole is recognized through the launch of several programs 
and plans at both the national and local levels. According to the UAE Cabinet, as part of the UAE national 
government strategy, the National Innovation Strategy was launched in 2014 by Sheikh Mohammed Bin Rashid 
Al Maktoum, Vice-President and Prime Minister of the UAE and Ruler of Dubai, aiming to make the UAE one of 
the most innovative nations within seven years. To achieve excellence through innovation, there are seven key 
sectors that the national innovation strategy targets with its initiatives and programs. These sectors include 
education, energy, transportation, health, technology, water and space. The national innovation initiatives 
come in the form of investment in specialized skills, new legislation, innovation incubators, private sector 
incentives, partnerships for research, and other innovation-driven initiatives across the public sector 
(Government of the United Arab Emirates, 2016).  
 
Also, in line with the vision of Sheikh Mohammed to make the UAE one of the most innovative governments in 
the world and increase its competitiveness, The Mohammed Bin Rashid Centre for Government Innovation 
was established to fulfil these aspirations. The centre provides several tools and techniques to enable the 
government entities to develop initiatives and produce innovative ideas to increase efficiency and improve 
public services (Mohammed Bin Rashid Centre for Government Innovation, 2016). In the Government of 
Dubai, the Fourth-generation government excellence system, which was introduced in May 2015 as a new 
excellence framework for the public entities in the Dubai, emphasized on innovation as a key driver for 
improved services. In terms of recognizing ‘innovation in public service’, the fourth generation excellence 
model made a significant policy shift from the previous Dubai Government Excellence Program, which was 
based on EFQM Business Excellence Model and continued from 1997- 2014. 

5. Innovation through Citizen Participation in the Entity 
For this study, interviews were conducted with six key individuals at the organization who were considered 
most knowledgeable on the particular research subject or were involved in citizen engagement related 
activities and initiatives. The following section will provide the results of these interviews, which will help to 
examine the forms and strategies of citizen engagement at the organization in designing innovative services.  

5.1 The Citizen Participation Practice 
The organization has taken a range of customer-centric initiatives in recent years to facilitate customer 
participation. Some of these include (a) Discussion Panel as an e-participation tool for selected customers to 
contribute in online brainstorming sessions and discussions to gain customers feedback on several topics, (b) 
E-complaint System to receive complaints from all stakeholders, (c) Discussion and brainstorming workshops, 
(d) Happiness Measurements - happiness meter and happiness measurement survey as well as internal 
happiness survey, (e) Surveys and Studies to understand customer needs, expectations, perceptions, 

Ϯϲϯ



Mohammad Habibur Rahman and Ayesha Sultan Al Joker 
  
 

 
 

awareness, opinion, and other feedback information in order to validate the new initiatives or apply service 
improvements, (f) Focus Groups and Workshops to get feedback from relevant stakeholders to improve and 
develop new policies and initiatives, (g) Data from the social media and usage of all channels also helps the 
organization to evaluate the willingness of customers and preferred ways to interact with it. In addition, other 
initiatives through the personal interaction include the employees open book record, of which customer 
service employees' document and register feedback from customers and feedback get reviewed by higher 
management to take action upon.  

5.1.1 The Idea Journey 
Given the common form of participation by customers through the submission of ideas and the significant 
focus and effort on innovation, the organization also launched an “idea journey” program that involves its 
stakeholders starting from the application of the idea by customers, employees or other stakeholders through 
the different channels and ending to the post implementation review phase.  

5.1.2 Incentives for innovation 
Both employees and customers are rewarded for innovative ideas and supporting the innovation strategy in 
the organization. Campaigns are run to encourage employees, stakeholders, partners, and customers and 
others to submit innovative ideas. People with innovative and feasible ideas that are successfully implemented 
are to get recognition and rewards.  

5.1.3 Leadership  
The entity showcases the significant role of leadership in supporting, encouraging and promoting customer 
participation practices. The support from the leadership is evident in ensuring the availability and allocation of 
required financial, human, and technological resources in securing a solid system in place, which encourages 
customer participation. The case proves that budget availability is a crucial success factor for increased 
customer participation. Furthermore, the commitment to input received from citizens is significantly 
considered and taken into account, as well as the emphasis on actions for implementation receives great value 
and importance by the leadership, demonstrating responsibility and accountability to customers.  

5.1.4 Multiple channels 
The study demonstrates a strong capability to receive customer input through the multiple means. These 
include, ease at which the public can access information, provide feedback, and the proposal of ideas and 
suggestions to the entity. One of the advantages in shaping it’s approach in engaging citizens is through the 
activation of smart channels, and encouragement in using them, along with offering various options whereby 
customers can raise concerns, suggest ideas or provide feedback. Thereby, indicating the user friendliness of 
the available channels. The availability and accessibility of interface interaction and services is also guaranteed 
through offering internal systems to document customer feedback and comments by the employees and 
ensuring this input is entering a review process, evaluation and possible implementation.  

5.1.5 Emphasis on creating a culture of innovation as an enabling factor 
The organization showcases the increased innovation-based smart citizen participation. The emphasis on 
innovation is evident in the current practices and processes. Although there is a strong value placed on the 
identifying, understanding and prediction of customers' needs, expectations and future demands based on 
input from customers, the current practice is still emphasizing the innovative-idea driven culture and practice 
more significantly. However, it takes more than only processing ideas and suggestions to encourage 
innovation. Other key driver for incorporating innovation and future predictions in the daily practice of the 
entity is the fourth generation excellence program, as well as the requirements from the Dubai Model 
guidelines in service improvement. These are considered the key sources for any change in the government, 
and the criteria must reflect customer engagement practices. Moreover, in terms of the organizational setting 
for public involvement, it is evident that the guiding principles, specifically for engaging citizens, are embedded 
in other general strategic and corporate values. However, strong emphasis is found on promoting and 
increasing innovation, which is also evident in the vision statement.  

6. Organizational Learning from Innovation  
The organization has been learning through its innovation culture in a constant effort to improve its services to 
people and performance across the organization. The learning culture across the organization is evolving 
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through revisiting organizational values, innovation strategies and practices that have been aimed at 
encouraging employees across the organization to contribute to innovation through knowledge and 
competence. External stakeholders’ interface with the organization is benefiting the learning culture of the 
organization which ultimately contributes to its mission.  
 
While the customers' expectations are evidently increasing that signals that the application of advanced 
technology will improve service, hesitation and low confidence from customers and occasionally from 
employees seem to be a key cause hindering active participation by all.  
 
Transfer to smart and e-services is creating more load on the smart channels than the face-to-face channel. 
Reaching out to less educated customers of lower social status is another challenge as the majority of services 
are now provided through smart channels and the use of social media in campaigns.  
 
Due to culture and mentality, the value of feedback is not fully recognized by all customers and citizens, and 
they need to be encouraged to recognize that their opinion and voice is important. In addition, the lack of 
awareness on importance of customers input in service improvement is of concern. Moreover, in terms of 
involvement in research, participation in focus groups most of the time is low or challenging. 
 
Not all ideas provided by customers are innovative or creative, as the need for involving customers is not only 
for the sake of giving ideas, but to have a meaningful participation of feasible and innovative ideas. Most of 
the ideas provided by customers are for developmental and improvement purposes. There is a need to 
enhance the quality of ideas in order to increase innovation.  
 
Also, customers are viewed as not only receivers of service, but also as contributors in service improvement 
and innovation. As citizens’ awareness and expectations are rising, anticipating their needs is another area that 
warrants improvement.  

7. Conclusion and Recommendations 
Based on the successes and challenges faced by the organization, here are some recommendations that the 
entities in Dubai and the federal government can consider in their effort to improve service innovation.  
 
It needs to be mentioned that that huge improvements took place in the Government of Dubai due to the 
effect of the application of the excellence guidelines and awards. Therefore, one of the significant areas for 
improving the practice of government entities is to incorporate them under the broader frameworks, such as 
the National Strategic Plans, the Fourth Generation Excellence Program and the Dubai Model.  
 
Based on the above understanding and learning from the organization, a key opportunity area for enhancing 
citizen participation is through establishing clear guidelines for informed participation, and through creating 
multiple strategies, which are needed to provide options for partnering with the public in achieving shared 
goals in a more sustained manner and in accordance with the nature and context of the organization.  
 
Another alternative to support the promotion of citizen participation guidelines and foster their practice is 
through creating a national innovation index, which targets citizen participation as a crucial tool for service 
innovation and works as a national incentive to encourage such practices. Korea is a good example for 
establishing the Innovation Index (UN Department of Economic and Social Affairs, 2006).  
 
Based on the success story of the study entity, availability of multi-channels for customer’s input, feedback, 
ideas and comments is another major area for the government entities to focus on to foster customer 
participation. Effective utilization of government tools such as the Mohammed Bin Rashid Smart Majlis is 
determined by how it is being marketed among entities and the level of awareness of the entity. Therefore, 
more marketing of these tools is needed among entities. Furthermore, knowledge and success stories being 
shared between entities will also promote the increased practice of citizen participation in service innovation. 
Nevertheless, establishing a 24/7 unified hotline for Dubai and the UAE governments to receive all types of 
customer feedback can boost overall citizen participation.   
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As there has been more emphasis on smart services in the UAE and the Government of Dubai, there is a need 
to reach out to people who do not have access to smart services or channels. There are segments of the 
society that are not reachable due to technology illiteracy or having difficulty or a disability to access services 
through smart means. Therefore, it is crucial to reach out to these segments through creating mobile teams, 
for instance, to ensure and encourage their participation in service improvement and innovation.  
 
People who have access to smart channels and are able to reach to the available channels also need to be 
motivated to participate. It is important to spread the practice of sharing information with customers who 
participated with ideas, which resulted in effective implementation. By knowing that such initiatives have 
resulted from customers input, customers will be further encouraged to participate more and provide more 
ideas and feedback. Recognizing the impact and benefit of their participation on service development and 
improvement in the communication channels.  
 
As the organization has demonstrated a good example of that, sharing the impact of using these tools across 
all government entities will help to increase citizen's interests in using these tools. Showing the impact, 
usefulness, effectiveness, and benefits of receiving customer's feedback on major initiatives is incentivising. 
More messages such as "we created this initiative based on customer's input" may be spread to customers and 
among entities. This perception and practice must be emphasized across the government entities.  
 
As one of the issues in determining effective participation is public readiness, as learned from this case, greater 
access to information to empower citizens with knowledge is needed to help the public become more ground-
breaking citizens who can provide innovative and stronger ideas to the government. Furthermore, there is a 
need to establish a knowledge network of innovation to facilitate the successful transfer of new ideas between 
government entities (UN Department of Economic and Social Affairs, 2006). In addition, further training and 
education is needed to empower citizens to actively participate in the decision-making processes in 
policymaking, and service improvement and innovation. Another way to market these tools is through 
providing tutorials online to educate about using the different tools. Moreover, youth participation is another 
potential areas to strengthen the citizen centric practices in service innovation.  
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Abstract: This study tends to examine the extent and quality of intellectual capital (IC) disclosure in annual reports to 
lessen the information asymmetry and irregularities across BRICS’ banking sector in regard of an imperative role for value 
creation process of organization over the period of 2011 to 2015. It also aims to examine the relationship amongst various 
constituents of IC performance. It has been recognized that extent of IC disclosure in annual reports not only increase the 
wealth of shareholders but also enhance the market value of company in long term. Therefore, the research typology of 
given study is twofold: first development of IC divulgence index for the identification of IC attributes. Second, to convert 
the qualitative information into quantitative information for the codification of annual reports, content analysis is 
employed. Consistent with previous research notions IC disclosure practices across BRICS’ are preliminary stage due to the 
non-existence of significant IC mechanism. Most of IC items are reported in descriptive form instead of numerical and 
financial information. In terms of average reported score of IC categories, Brazil placed at first among rest of BRICS’ 
banking sector followed by China, India and Russia in terms of frequency and superiority of IC disclosure. However, South 
Africa is ranked at lowest position having low quality scores of IC due to the lack of significant IC reporting mechanism and 
structures. Overall, the quality of IC reporting is low showing that banks have low commitment for disclosing the IC items 
to the stakeholders, whereas the extent of IC reporting is on average thus signifies that there is an awareness of IC 
disclosure in BRICS’ banking sector. The improvement of IC disclosure along with related government units’ intervention 
enables better functional financial system and thus, efficient economy. This study examines the IC disclosure in BRICS’ 
banking sector covering the five year period from 2011-2015. It contributes to one the few researches of IC disclosure in 
BRICS’ countries since BRICS’ is an important group of emerging markets economies, growing faster than the developed 
countries and plays an imperative role in the world economy indicators. In this sense, analysing of BRICS countries, 
especially in banking sector, makes sense in terms of that intangible resources of organization determines the sustainable 
performance of firms than that of tangible one. Therefore, it incorporates the IC disclosure index that is not substantially 
considered by previous studies. Moreover, a longitudinal analysis is undertaken in order to examine the pattern of IC 
disclosure that guides us to produce some policy implications for better functioning financial system in BRICS countries. 

Keywords: Intellectual Capital, BRICS, Commercial Banks, Longitudinal Analysis 

1. Introduction
Corporate information reporting has experienced a number of dramatic shifts from financial information to a 
more dynamic and strategic information in terms of intangible assets reporting (Abeysekera, 2011). This 
significant shift endorsed by due to disparity between market and book value impelled investors to report key 
information about firms’ value driven driver related to intangible assets or intellectual capital (IC) (Garcia-
Meca et al., 2005) because conventional financial reporting mechanisms progressively conceal important 
information about new underlying drivers of a firm’s value (Mavrinac and Boyle, 1996). These fluctuations in 
corporate information reporting were recognized due to change in nature of economy (i.e. from production to 
knowledge economy). Primarily, organizations for financial health is assessed by the performance of financial 
indicators because organizations hardly reveal the information of intangibles into their annual reports. This 
information asymmetry unable the corporate managers to assess the risk and future performance of 
organization which may lead to misallocation of funds (Alwert et al., 2009). 

Intangible resources, information technology, human capital and strategic alliances with stakeholders etc. are 
important drivers of knowledge economy (Guthrie et al., 2006). These drivers account for significant 
proportion of change about 60-80 percent in firms’ value (Al-Ali, 2003; Lev, 2001). Similar to developed 
countries, this study considers the propensity of intellectual capital or assets reporting in emerging economies 
such as Brazil, Russia, India, China and South African. In knowledge based economies, the process of value 
creation has been changed due to emergence of globalization and spread of intellectual capital practices in 
terms of human, internal and external capital reporting mechanisms (Tayles et al., 2007). Research indicates 
that intellectual assets reporting play an imperative role for value creation process of organization (Skoog, 
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2003). Although IC is not concretely explained, according to Keenan and Aggestam (2001), it can be 
conceptualized as intangible or non-physical resources that can be levered to create value for the firm. 
Ordonez de Pablos, (2003) abstracted IC as difference between market and book value (i.e. calculated after 
deducting depreciation) of company. This hidden asset is an important driver to influence the present and 
future performance of organization (Abeysekera, 2011; Bontis, 2003) which has been rigorously failed to 
disclose in traditional corporate financial reports (Oliveras et al., 2008; Keenan and Aggestam, 2001).  
 
The significance of IC in terms of ‘real benefits’ (e.g. value creation and wealth maximization) has been 
recognized in numerous studies (Oliveras et al., 2008; Guthrie et al., 2006; Li et al. 2008). For instance, Tan et 
al., (2008) highlighted the implications of IC on different contemporary issues of business practices. Knowing 
the significance of IC reporting, managers emphasize to disclose the intellectual capital (IC) in reports to lessen 
the information asymmetry and irregularities (Pablos, 2002; Guthrie and Petty, 2000). While, Li et al. (2008) 
also witnessed the positive association between corporate governance and IC in UK. Similar, corporate 
governance help to enhance the IC information in their annual reports (Keenan and Aggestam 2001). However, 
due to lack of any acceptable accounting framework in terms of IC reporting, it is still difficult and ambiguous 
to conceptualize and measure. IC reporting, related to workers skills, client databases, brands, auxiliary 
operations contribute more towards value creation. The expanding pattern of IC reporting emphases the firms 
to report their intangible resources in their yearly reports as a key empowering influence for sustainable 
performance and value creation (Edvinsson & Malone, 1997). According to Resource Based View (RBV), 
intangible resources of organization play a significant to determine the sustainable performance of firms than 
tangible resources because machinery, equipment and other physical capital no longer to provide sustainable 
performance due its replication (Barney 1991; Wong and Gardner, 2005). It can be conceptualized as 
management processes, business strategic alliances, intellectual reporting, employees’ competency and 
customer driven relationship. Some of organization like Google, Microsoft etc. invest more on intangible 
resource than tangible resource as IC is a strategic valuable intangible resource and a key driver for value 
creation because these resources provide sustainable competitive positioning to survive in a dynamic 
environment.   
 
Extant of research on IC investigates the level of IC reporting across various industrial sectors. Most of studies 
are cross-sectional and country specific, like China, Malaysia, Sri lanka, India, Australia, Taiwan, New Zealand, 
Italy, Singapore, Ireland, Spain, Singapore, Japan, UK and Pakistan (Abeysekera and Guthrie, 2005; Yi and 
Davey, 2010; Goh and Lim, 2004; Kamath, 2007, 2008; Guthrie and Petty, 2000; Chen et al., 2005; Wong and 
Gardner, 2005; Bozzolan et al., 2003; Tan et al., 2007; Brennan, 2001; Oliveras et al., 2008; Mavridis, 2004; 
Williams, 2001; Rehman et al., 2016). Among these studies, numerous studies were conducted on developed 
countries; however minimal studies explore the level of IC reporting across the emerging economies 
particularly in context of BRICS countries financial sector. Brazil, Russia, India, China and South Africa are the 
largest emerging markets economies, growing faster than the developed countries and play an imperative role 
in the world economy indicators. Actually, economists believe that BRICS’ plays the key role in global economy 
and finance.  Thus, in this growth progress, banking sector has an important role since any government’s aim is 
to provide economic and social development, as well as successful production, safe banking, financial stability 
and effective debt management that is the main feature of globalization. Therefore, this study aims at to 
bridge this research gap and explore the extent of IC reporting using five-year longitudinal data over the period 
of 2011 to 2015 on banking sector of BRICS countries.    

2. Literature Review  

2.1 Intellectual Capital  
In current era of knowledge based economy, obtaining the optimal performance standards depend on 
disclosure and utilization of intangible assets to create value and sustainability (Oliveras et al., 2008; 
Abeysekera, 2008, 2011). One of the noteworthy feature of intangible assets in knowledge based economy 
that it presents significant contribution to leverage the firms’ value (Oliveras et al., 2008; Guthrie et al., 2006). 
Recent research on knowledge based economy proclaims that firms’ superior performance outcomes depend 
on level of intangibles reporting in their financial reports. Patents, intellectual property rights (IPRs), goodwill, 
research and development (R&D), technical know-how and skills, internal and external capital etc. are best 
examples of intangible assets also referred as intellectual capital (IC) of organization. It has been recognized 
that extent of disclosure of IC in annual reports not only increase the wealth of shareholders but also enhance 
the market value of company in long term (Tayles et al., 2007; Abdolmohammadi, 2005). These are strategic 
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resources and their voluntary disclosure reduce the information asymmetry and disparity between market and 
book value which enable the investors to read key information in order to ascertain the real market value of 
organization (Garcia-Meca et al., 2005).  
 
Latest trends in knowledge-based-economies have changed the patterns of corporate information reporting 
regarding intangibles. One of the noteworthy impacts of knowledge-based-economy is the emergence of IC in 
corporate environment. This emergence of phenomena has introduced the dramatic shifts towards inclusion 
of more strategic information in terms of intellectual capital instead of merely reporting the financial 
information in the form of tangibles (Abeysekera, 2011). The change in nature of economy presents the 
change in intangibles reporting in the form of human, informational, structural and social capital and that 
accounts for 60-80 percent change in corporate value (Yi and Davey, 2010;Lev, 2001; Guthrie et al., 2006).  
        
In current era, IC has been intensively recognized as a source of value creation and efficiency stimulator in 
knowledge based economies (Li et al. 2008; Tayles et al., 2007). The notion of IC has admitted the number of 
definitions. It is repeatedly regarded as intangible and knowledge resource or assets that provide the 
sustainable performance and competitive position to organization through keeping a focused edge (Sharma et 
al.,2007; Sveiby, 1997). Primarily, the IC was conceptualized as net worth of fair and book value (Stewart, 
1997). Later, it was defined as the knowledge resource utilized to leverage the superior value to an 
organization (Edvinsson & Malone, 1997). So far, the classification of IC is concerned; it had been classified in 
three categories. Sveiby is the first who considered IC from the non-bookkeeping perspective and identified 
three sub-classifications as worker capability, internal and external capital. Internal capital refers to a firm 
internal capabilities in terms of information systems, corporate culture, IPRs, management philosophy etc.  
 
implanted in the organization’s internal structure to provide better value than tangible assets (Wong and 
Gardner, 2005; Guthrie et al., 1999). These assets retain in office and employees do not take at home when 
they leave the organization.  External capital consists of business strategic alliances, customers’ intimacy and 
satisfaction, distribution channels and brands positioning (Guthrie et al., 1999; Riahi-Belkaoui, 2003). Worker’s 
capability or competence also refers to the human capital. It also refers to employees’ experience, expertise or 
investment on human capital in the form of training and development, workshop etc. to enhance human 
capital efficiency (Tan et al., 2008). It is intangible resource that employees take home while leave they 
organization at the end of the day (Pablos, 2002). For this reason, this study uses the Sveiby conceptual 
framework for the construction of IC disclosure index in terms of determining the extent and quality of 
Intellectual Capital Rights, ICR.   
    
Extant of research reports the Intellectual Capital Disclosure, ICD practices over the globe like China, Malaysia, 
Sri lanka, India, Australia, Taiwan, New Zealand, Italy, Singapore, Ireland, Spain, Singapore, Japan, UK, Sweden, 
USA and Pakistan (Yi and Davey, 2010; Goh and Lim, 2004; Abeysekera and Guthrie, 2005; Kamath, 2007, 2008; 
Guthrie and Petty, 2000; Chen et al., 2005; Wong and Gardner, 2005; Bozzolan et al., 2003; Tan et al., 2007; 
Brennan, 2001; Oliveras et al., 2008; Mavridis, 2004; Skoog, 2003; Sonnier et al., 2008; Williams, 2001; Rehman 
et al., 2016). These studies were based on cross sectional and longitudinal research. However, there is dearth 
of research on emerging economies like BRICS addressing the ICD practices on banking sector. Reasoning of 
this study is that Brazil, Russia, India, China and South Africa (BRICS) are the largest emerging markets 
economies. It has been expected them to grow faster than the developed countries and to play an increasingly 
important role in the world economy. Actually, many economists think that BRICS play the key role in global 
economy and finance.  Thus, in this influential progress, banking sector that is part of financial system has an 
important role since any government’s aim is to provide economic and social development, as well as 
successful production, safe banking, financial stability and effective debt management that is the main feature 
of globalization.  
 
Abdolmohammadi (2005) conducted a study to investigate the level of IC reporting using a panel data (1993-
1997) in USA. The results of the study found an increasing trend in IC reporting. Abeysekera and Guthrie (2005) 
analyzed the extant of IC reporting of 30 Sri Lankan organization registered at Colombo Stock Exchange for the 
period of 1999-2000. They results of the study found a growing pattern of IC reporting in selected sector of Sri 
Lankan companies. Further, this study also reveals that external capital is most repeatedly reported IC 
component followed by human capital. Similar another study was conducted to investigate the level of IC 
reporting in 20 largest companies of Sri Lanka. It employs the content analysis on data taken from annual 
reports covering the period of three years (1998-2000) in order to examine the consistency of results with an 
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unpublished research conducted in Singapore. The results found a significantly increasing trend of IC reporting 
in Singaporean companies comparatively with Sri Lankan companies. Nevertheless, it also highlighted that 
human capital most extensively reported intangible asset whereas in Sri Lankan, external capital is most wide 
reported IC component (Abeysekera, 2008).     
       
Oliveras et al. (2008) conducted a study to explore the level of IC reporting in 12 Spanish companies from the 
period of 2000 to 2002. The results of study exhibited a noteworthy growth in IC reporting in the all the three 
consecutive years. Moreover this study also found that external capital relatively contribute more in IC 
reporting followed by human and internal capital respectively. Branco et al. (2010) analyzed the propensity of 
IC reporting in 24 Portuguese firms over the period of 2004-2008. This study documented a mix trend in level 
of IC reporting in three years and consistent with the findings of (Abeysekera, 2008). Studies based on 
longitudinal micro panel from Indonesia, Hong Kong and USA also documented the increasing trend in IC 
reporting (Sihotang and Winata, 2008; Sonnier et al., 2008; Petty and Cuganesan, 2005). Similarly research 
conducted on IC reporting in Malaysia establish an evidence that IC reporting is primarily based on qualitative 
and narrative where external capital reporting is the most repeatedly disclosure category (Goh and Lim 2004; 
Yau et al. 2009; Salamudin et al. 2010; Abdul Rashid et al. 2012; Goh and Lim 2004). Moreover, a study also 
revealed that IC reporting in Malaysia has significantly increased thus representing the 44 percent corporate 
market value (Salamudin et al. 2010).   
 
Based on aforementioned discussion, it can be concluded that most of studies on IC reporting considered data 
from consolidated audited annual reports. These studies analyzed the IC reporting on large companies with 
supposition that large companies relatively focus more on intangible resources than small firms. Moreover, 
after extensively review on literature, there is scarcity of research based on longitudinal panel data particularly 
focusing IC reporting on BRICS’ banking sector as emerging economies. Keeping in view, this study strives to 
bridge the research gap and advance the knowledge through examining the level of IC reporting on BRICS’ 
banking sector using longitudinal data.        

2.2 2.2 Empirical Research on IC  
Prior research related to IC reporting primarily concentrated with management, calculation and reporting of IC 
(Guthrie et al. 1999; Schneider and Samkin, 2008; Shareef and Davey, 2006; Guthrie and Petty 2000). These 
studies employed the content analysis on annual reports and provides the insights of IC reporting in a specific 
country. The brief summary of findings of them are given in Table 1. Guthrie and Petty (2000) was pioneered 
and developed the formal framework of IC reporting derived from the work of Sveiby’s referred as “Intangible 
Asset Monitor” in order to ascertain the level and extent of IC reporting on largest Australian firms (Guthrie et 
al. 1999). Knowing the significance of IC to augment the future financial success, subsequent studies on IC 
reporting employed that typology in their research and thus realized it as one of the most consistent 
framework (Schneider and Samkin, 2008; Shareef and Davey, 2006; Bozzolan et al., 2003). Few studies 
constructed the IC disclosure index using the content analysis (Schneider and Samkin, 2008; Shareef and 
Davey, 2006). Studies also documented the empirical evidence while reporting the IC using the content 
analysis in developing countries (Abeysekera and Guthrie, 2005; Goh and Lim 2004; Kamath, 2008).     

 
It has been observed that previous studies lack quality measures, which address in order to determine the 
quality and extent of IC reporting. Besides, Figure 1 summarizes the theoretical framework that is benefited 
here.  
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Figure 1: Theoretical Framework 

Source: Adapted from (Yi, Davey, Eggleton, & Wang, 2015) 

3. Methodology 

3.1 Sample and Data Collection  
Initially, this study collects the data from 50 banks; 10 banks from each BRICS country listed in their respected 
stock exchange. This study assembles the data from large banks based on their size and market capitalization, 
because large banks are more intended towards IC reporting due to their capability to innovate and 
progressiveness (Guthrie et al., 2006; Goh and Lim, 2004; Abeysekera, 2008). The longitudinal data was taken 
from banks annual reports for the years of 2011-2015. As annual report is a significant way for communicating 
the financial and non-financial information to stakeholders (Guthrie and Petty, 2000; April et al., 2003).  

3.2 Content Analysis  
This study employs the content analysis as a primary research typology. Content analysis identifies and 
classifies the qualitative and quantitative information in order to set the patterns in the display of information 
(Guthrie et al., 2004). This analysis was conducted on annual reports as a qualitative research tool in order to 
ascertain the level of IC reporting in banks annual reports (Guthrie et al., 2004).  
 
This technique also converts the qualitative information into quantitative way (Krippendorff, 1980; Guthrie et 
al., 2004) and use as a tool of investigation to assess the degree of divulgence of different items (Guthrie et al., 
2004; Schneider, 2006). Extant of research utilized the content analysis as an instrument of voluntary IC 
reporting by firms (Guthrie et al., 2004; Abeysekera and Guthrie, 2005; Brennan, 2001; Bozzolan et al., 2003; 
Guthrie and Parker, 1990). 

3.3 Construction of the IC disclosure Index 
A divulgence index is a qualitative typology intended to gauge a progression of items used to accumulate 
scores and then gives a proxy score to reveal the extent of reporting to achieve the objective of index (Coy, 
1995, p. 121). Many studies employed the divulgence index to investigate the voluntary confession of IC on 
consolidated annual reports (Shareef and Davey, 2006; Schneider, 2006). For the formulation of IC divulgence 
index, list of items of IC were extracted from published literature (Wong and Gardner, 2005; Bozzolan et al., 
2003; Abeysekera, 2007). Drawing from literature, this study uses the six-point criteria (Firer & Williams, 2002; 
Shareef & Davey, 2006) and identified total sixteen items (i.e. 5 items related to internal capital, 7 related to 
external capital and 4 related to human capital. Keeping in view, the criteria used by Davey (2010), this study 
also integrate and merge the trade mark, patents and copyrights under the caption of intellectual property 
rights; corporate culture and management philosophy under the caption of corporate culture/management 
philosophy; networks and information systems under the umbrella of information systems; training and 
education under the caption of training/education and company recognition and brands under the heading of 
reputation/brand. Hence final items of IC disclosure are listed in Table 2.  
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x The score 5 is allocated if the divulgence is made in quantitative or monetary form with narrative 
descriptions.  

x The score 4 is allocated if the divulgence is made in quantitative or monetary form without narrative 
descriptions. 

x The score 3 is allocated if the divulgence is made in narrative or descriptively clearly demonstrating its 
impact on firms polices and strategies. 

x The score 2 is allocated if the divulgence is unclear or vague with limited reference. 
x The score 1 is allocated if the divulgence is immaterial or irrelevant and fails to indicate any relation 

with company financial results. 
x The score 0 is allocated if the divulgence does not appear in annual report. 

3.4 Codification of Annual Reports  
According to Milne and Adler, (1999) suggested guidelines sentences are carefully chosen as a tool of content 
analysis instead of words, paragraphs and pages because singular words, paragraphs or a significant part of a 
page provide different meanings and thus difficult to code. Moreover, the following rules were strictly adhered 
while coding as suggested by Schneider and Samkin, (2008) and Wong and Gardner (2005). 
 

x  Codification is determined on the bases of meaning of the sentences instead of particular words.  
x  During the codification process if an item is exhibit more than one time then quality score is assigned 

on the basis of total scores.    
x In codification process for the construction of table one row is equate as one sentence.  
x Only voluntary disclosure of IC is considered during the codification process which does not 

compliance the accounting rules.  
x Diagrams, graphs and pictures are exempt during the codification process. 

4. Discussion of Study: Including Summary of Test Results 
The discussion bases its case upon the figures of the extent and quality of IC Components in tables and figures 
that reflects the results of analyses. There are also analyses for IC disclosure of individual banks in terms of 
extent and quality for BRICS countries as of 2015. IC disclosure items are listed in tables for each country but 
items present differentiations that reflect different characterization of each country. “Business associations” 
“Intellectual property” and “employees‟ were the three best publicized IC items while “Client gratification” 
“Licensing agreements” “Job associated knowledge” were the three least detailed items.  
 
In terms of IC categories, the study reports that relational capital being the highest in recurrence, while 
worker’s capital placed at best in quality. The contradictory outcomes exhibit that the high reappearance of IC 
divulgence does not mean a high superiority of revelation.  
 
In terms of average reported scores of IC categories, Brazil was placed at first among all the BRICS’ banking 
sector thus highlighting the existence of noteworthy IC accounting framework. While, South Africa is scoring 
the least position where recurrence of IC items having low quality scores. The cause of low level of divulgence 
in the South Africa is that there is non-existence of well-established and mature IC structures particularly, in 
underdeveloped territory of South Africa facing extensive financial disparities that come about due to the 
politically-sanctioned and racial segregation administration.  
 
Generally, it looks that the divulgence level of IC in BRICS’ banking sector is low. Brazil reported an overall 
quality score of 2.48 followed by China (2.27), India (2.25) with slight difference from China, Russia (2.08) and 
at the end, South Africa (1.65).  
 
In addition to this, extant of IC qualities were addressed in descriptive form rather than in numerical and 
financial terms. These findings are not surprising at large because as there is lack of any built up and 
acknowledged IC mechanism to evaluate extent and quality of IC across territory of BRICS’ or somewhere else 
(Abeysekera & Guthrie, 2005; Guthrie, Petty, Wells, J. , R. , & R., 1999).  

5. Conclusion 
Intellectual capital is recognized as noteworthy driver in accomplishing the sustainable competitive position in 
the market. Due to its significance, many organizations attempt to attract the potential speculator particularly 
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those, spontaneously disclose and record the IC components. Keeping in view, this study was undertaken to 
highlight the extent and quality of ICD across the BRICS’ banking sector; it also intended to rank the BRICS’ 
countries in terms of IC disclosure practices.  
 
The inferences of study demonstrate that the extent and quality of IC reporting is not high in BRICS’ banking 
sector especially in South Africa. So far the individual countries are concerned in terms of average reported 
scores of IC, Brazil stands first among all the BRICS’ banking sector followed by China, India, Russia in terms of 
frequency and superiority of ICD however South Africa is scoring the least position where recurrence of IC 
items having low quality scores. The cause of low level of divulgence in the South Africa is that there is non-
existence of well-established and mature IC structures particularly, in underdeveloped territory of South 
Africa.  
 
With respect to longitudinal analysis, an increasing trend was observed for voluntarily ICR in BRICS’ banking 
sector over a period of five years. Notwithstanding, this study also inherited few shortcomings in showcasing 
their IC in selected banks. For Instance, mostly banks failed to issue a solitary IC report, and some merely 
communicated the IC divulgence in descriptive form instead of numerical and financial terms in corporate 
yearly reports. This research is limited to BRICS’ banking sector. The future research can also be focused to 
other regional integrated economies like ASEAN and other developing countries. This study implies content 
analysis and IC disclosure index as research methodology to reveal the level and quality of ICD. Other research 
typologies including regression analysis and surveys approaches can also be tested to extract more accurate 
and thus, more robust results. This study only focuses on conventional forms of IC reporting however, there 
are many other ways like IC promotional activities, corporate internal e-portals, websites and blogs in which 
firms can disseminate IC information in a more effective way. Therefore, the policy implications of government 
for banks in banking sector of BRICS may enable better disclosure in intangible aspect. Finally, better intangible 
disclosure can improve these countries’ economic performance since financial systems work efficiently. 

Notes:  
1. The banks financial year starts from 1st January to 31st December 
2. Mean Normal Score calculation: Intellectual property (2015) = 0*0+1*1+2*1+3*1+4*2 = 14/(4*5) = 0.7  
3. Appendix 2 (up on request) for calculating the score: Final score: 0.9*31%+0.71*44%+0.81*25%= 0.79  
4. Banks are selected on the basis of their assets size (i.e. Top 10 largest banks are selected on the basis 

of their assets size). 
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Abstract: Cultural diplomacy is known to be an essential type of modern diplomacy used by states to promote their 
interests, improve mutual understanding and increase the effects of soft power. At a time, when tensions between various 
sociocultural entities are growing, research aimed at investigating the specific features of cultural diplomacy as a 
contemporary phenomenon seems highly relevant. Therefore, our research questions involve revealing both a relationship 
between the concepts of cultural diplomacy, intellectual capital and soft power, as well as the main features of the 
discourse, resources and strategies of cultural diplomacy as the intellectual capital of soft power exercised by the Shanghai 
Cooperation Organization (SCO) and its member states. In order to analyse the key structural components of the 
intellectual capital of soft power in the context of cultural diplomacy, the methods of comparative and discourse analysis 
are used. In addition, the institutional method is used to analyze the activities of the SCO member institutions participating 
in the development of the national and international intellectual capital of soft power. A rating analysis is carried out to 
estimate the soft power resources of SCO states. Our findings show that cultural diplomacy constitutes a significant 
component of the intellectual capital of any country. A new definition of soft power is suggested, which implies the 
creation of favourable conditions for attaining political aims in the international arena. A model of the intellectual capital of 
soft power is develop, which includes the following parameters: 1) resource (cultural heritage, sports, etc.); 2) potential 
(strategic possibilities of cultural diplomacy); 3) outcome (new contacts and a favorable foreign policy environment). The 
resources of cultural diplomacy in SCO states include projects in the sphere of education, tourism, popularization of the 
SCO languages, IT and science-intensive products. The key principles of the SCO cultural diplomacy strategies involve 
pluralism, polycentricism, respect for value differences, refusal to expand own values as universal. 

Keywords: soft power, cultural diplomacy, Shanghai Cooperation Organization, intellectual capital, world politics, 
resources 

1. Introduction
Cultural diplomacy has existed as a practice for conducting a country’s foreign policy for centuries. However, 
the increased use of culture (its values, traditions, etc.) in external relations between states and organizations 
is a relatively recent trend. Cultural diplomacy is a poly-semantic concept that has a variety of definitions. This 
is largely because such notions as culture and diplomacy are also interpreted differently. Today, cultural 
diplomacy is mostly seen as an integral part of the soft power policy. As such, cultural diplomacy is 
simultaneously the bearer (translator) of a country's intellectual capital and the source of inter-state 
intellectual exchange. The problem of the relationship between soft power, cultural diplomacy and intellectual 
capital requires elucidation both from the theoretical and practical points of view. In particular, it is of interest 
to understand how a country's or an organization's cultural and intellectual assets can be applied for 
strengthening their positions in the global arena. In this work, we set out to investigate the notions of soft 
power, cultural diplomacy and intellectual capital, as well as to reveal intricate connections between them.  

These findings are subsequently used to investigate the specific features of the Shanghai Organization 
Cooperation (SCO) in terms of its discourse and legal space. The SCO has become one of the world's most 
powerful organizations, which is actively working to expand its influence both in the Asian region and globally. 
This fact makes this research highly relevant. 

2. Cultural Diplomacy as a Component of the Soft Power Policy
States and organizations apply the strategies of soft power in an attempt to increase their influence both at 
the regional level and globally. Soft power as a concept is frequently described as the use of intangible cultural 
resources and values for achieving political goals. As a rule, soft power is opposed to the practice of hard 
power, which implies the use of military strength, economic sanctions and diplomatic pressure to influence the 
behaviour of other political bodies. In scientific and political circles, the concept of soft power has become 
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popular primarily due to the works of its creator, Joseph Nye. The first article on this subject was written more 
than twenty-five years ago (Nye 1990). In his seminal book entitled "Soft power: The means to success in world 
politics", Joseph Nye defined soft power as the ability to achieve the desired outcome by means of positive 
attraction and persuasion (Nye 2004) and listed the following soft power resources: 
 

x culture (attractive for others); 
x political values (supported within the country and abroad); 
x foreign policy (legitimate and moral authority). 

 
Today, most countries employ soft power strategies to promote their country brands on the global arena, 
improve their image both within their own country and internationally, attract positive attention from foreign 
partners and regional neighbours (Gallarotti, 2011). Competition in the field of the development of soft power 
assets entails a number of positive effects for its participants, since it increases trust both to these countries as 
a whole, their governmental and non-governmental institutions, their leaders and people. 
 
However, soft power cannot be reduced to the idea of attraction. It should be understood more broadly as a 
way of exercising power, implying the creation of a favourable environment for political action. In this regard, 
soft power includes three dimensions: 1) attraction, leading to agreement or imitation; 2) ability to establish a 
legitimate agenda, as well as a set of beneficial rules and institutions; 3) formation of preferences in the 
population. 
 
One of political missions performed by soft power is the formation of a favourable environment that enables a 
subject to create or improve its positive image. This mission allows the soft power discourse to obtain a 
specific cultural and spatial dimension. This dimension implies the creation of a specific communicative space, 
which forms and reproduces the culture of openness towards values and ideas promoted by other states; 
eases tensions, misunderstandings and fears; builds a ground for dialogue and convergence of views. 
 
An effective soft power is characterized by the following features: 
 

1. Long-term character.  
2. Partial independence of governmental control.  
3. Integrated use of diverse soft power resources, instruments and technologies.  
4. Balance between soft and hard power tools. An efficient combination of these tools is indicated by the 

term "smart power" (Rusakova et al, 2015).  
5. Legitimacy of conducted policy. 
6. Presence of a state development model that is considered to be worth-following.  

 
Let us turn to the question of links between such concepts as "soft power" and "cultural diplomacy". Until 
recently, these concepts have been deemed as identical. However, research into the forms and instruments of 
soft power carried out using structural analysis has shown diplomacy to be a constituent element of soft 
power or even its sub-type (Tabarintseva-Romanova, 2018). It should be noted that culture (traditional, 
classical, mass) involved in the process of cultural influence and exchange can also act as the sub-type of soft 
power. 
 
The diplomatic efforts and cultural potential of countries are evaluated comparatively by various global soft 
power rankings and indexes. Thus, the global Soft Power 30 ranking consists of a number of sub-indexes, which 
are aimed at gauging the appeal of countries’ diverse soft power assets. Its sub-index Engagement seeks to 
measure a country's diplomatic resources and efforts, the contribution of its governmental and public 
organizations to the development of international cooperation. This sub-index includes such parameters as the 
number of embassies and high commissions that a country has abroad, its membership in multilateral 
organizations, provision of humanitarian and economic assistance to other countries. The Culture sub-index 
rests on such indicators as the annual number of international tourists, global success of a country's film and 
music industries, its achievements in sports international competitions. This sub-index also measures the 
number of films presented at international film festivals, international objects belonging to the heritage of 
UNESCO, Michelin star restaurants, etc. (McClory, 2017).  
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Cultural diplomacy should be seen as the synthesis of a variety of soft power assets and instruments, not 
merely those identified in the aforementioned ranking as "culture", "engagement" or "diplomacy". Cultural 
diplomacy is understood as a set of actions based on the exchange of ideas and values, on the dissemination of 
languages, literature, arts, education, science and technology, on the expansion of the space of shared 
historical memory and international belief background. The instruments of cultural diplomacy include trans-
state museum activities, exchanges in the field of architecture, urban construction, fine arts, choreography, 
inter-faith dialogue, etc. 
 
 Undeniably, the practice of cultural diplomacy is far from new: it can be traced throughout the history of 
inter-state interactions. However, the term itself is believed to have been coined by the American researcher 
F. Barghoorn in the 30-ies of the last century. At that time, it was mainly used in the ideological context, when 
describing policies conducted by the USSR, and defined as "manipulation of cultural materials and personnel 
for the purposes of propaganda" (Barghoorn, 1960). Since that time, the concept of cultural diplomacy has lost 
its initially ideological tone and evolved into the perception of cultural diplomacy as "exchange of ideas, 
information, values, traditions, beliefs and other aspects of culture that may contribute to the improvement of 
mutual understanding (Cummings, 2003). Along with the purpose of establishing harmonious relations and 
reducing mistrust between the peoples, the practice of cultural diplomacy is helpful in implementing political 
and economic goals through the alignment of the following activity chain: "positive outlook – encouragement 
of closer cooperation – change in public attitudes – prevention or mitigation of conflicts". 
 
Institutes that are frequently engaged in the planning and implementation of cultural diplomacy include public 
authorities, non-governmental organizations and businesses involved in this activity by the state as a 
monopolist in the sphere of foreign relations (Bafoev, 2016). The less control the state exerts, the greater 
autonomy and diversity there is among actors engaged in cultural diplomacy. Such actors of cultural diplomacy 
as international socio-political and cultural-educational organizations obtain organizational and political 
support, as well as financial assistance, either from their states, or search for funding independently 
(sponsorship, consultancy and educational services) (Tabarintseva-Romanova, 2018). 
 
The development of cultural diplomacy strategies involves finding a solution to the following questions: 1) to 
what extent and how should a country's culture be promoted?; 2) what kind of culture should be promoted 
(elitist or popular)? Answers to these questions can only be found taking into account the specifics of a 
particular country. Cultural policies should be developed using a differentiated approach, by considering the 
factors of time, place, event and target audience. An over-aggressive intervention of a state into the realm of 
cultural diplomacy and over-aggressive promotion of its culture can trigger not only a wary attitude, but also 
an overt resistance.  
 
It can be said, taking into account all its diverse perspectives, that cultural diplomacy is an essential and 
indispensable soft power tool. As such, cultural diplomacy is simultaneously the bearer (translator) of a 
country's intellectual capital and the source of intellectual exchange. 
 
Studies have shown that a "classical" definition of intellectual capital is yet to be given, as well as there is no 
uniformity in the approaches to the definition of its structure (Plis, 2017). In 1962, F. Machlup first used the 
term ‘intellectual capital’ to emphasize the importance of knowledge for development and growth (Machlup, 
1962). P. Drucker applied the concept of intellectual capital when describing post-capitalist society, which is 
characterized by increased competition and the primacy of knowledge among other resources (Drucker, 1993).  
 
Today, intellectual capital frequently serves as a conceptual basis for the development of diverse indexes and 
rankings (Yeh Yun Lin, 2008, Užienė 2014, The Global Human…, 2017). 
 
There exist three basic approaches to the definition of capital that seem to be useful for defining the concept 
of intellectual capital: 
 

1. capital as a resource, source;  
2. capital as a potential, opportunity;  
3. capital as a result, capital asset, property. 
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Applying the notion of intellectual capital to the sphere of international relations, a model for the intellectual 
capital of soft power can be constructed in terms of its application to the issue of cultural diplomacy. This 
model consists of the following components: 1) resource (including cultural heritage, etc.) 2) potential 
(strategic level, implying the use of cultural diplomacy assets), 3) result (assessment of whether the goals have 
been achieved, the country's interests have been promoted abroad, contacts have been established, 
favourable foreign policy environment has been created). 
 
The assessment of a country’s cultural diplomacy activities in terms of the content and dissemination of its 
intellectual capital can be evaluated against the following parameters: 
 

1. assessment of its human capital (knowledge, competence, qualifications, experience);  
2. assessment of its organizational capital (organizational structure, efficiency of information system, 

presence of intellectual property objects, management strategy); 
3. assessment of its image (symbolic) capital (brand, reputation, public opinion); 
4. assessment of its communicative capital (trust, relationship with partners and the public); 
5. assessment of its media and information capital (media resources, level of digital technology 

development). 
 
Such an assessment can be carried out at several levels. For example, the assessment of a country’s human 
capital at the micro level involves the evaluation of knowledge and skills that specialists engaged in the 
implementation of cultural diplomacy possess, their creative abilities, moral values and cultural level. At the 
macro level, international organizations or countries are assessed against similar criteria. 

3. Cultural Diplomacy as a Priority Direction of SCO Activities 
Let us consider cultural diplomacy as the intellectual capital of soft power on the example of the Shanghai 
Cooperation Organization (SCO) and its member states. When analyzing the soft power of SCO members, we 
rely on the afore-developed model of the intellectual capital of soft power.  
 
Since its inception in 2001, the key priority in the SCO work has been mutually beneficial cooperation between 
its member countries in the implementation of innovation, scientific, technological, educational, social, 
informational, cultural, infrastructural, tourism and other projects. Intellectual capital acts as a 
methodological, strategic and resource basis for this collaboration. Intellectual capital is inherently intertwined 
in the SCO strategic objectives aimed at solving problems of regional security, broadening the range of 
diplomatic and economic communications. The art of diplomacy, as well as of the political, economic and 
human resource management of international cooperation processes is seen as the most important 
intellectual resource, widely demanded by the SCO countries. This resource is one of the key soft power 
instruments used by the SCO countries. 
 
An important factor that ensures soft power realization is the formation and improvement of the legal ground 
of the Organization. The legal SCO space unites the main parameters of its intellectual capital, being 
simultaneously a strategic objective, a resource, the result of an effective diplomatic work of the SCO 
countries, and a specific product of intellectual activity presented in the form of a number of issued 
documents (for example, the Treaty on Long-term Good Neighbourliness, Friendship and Cooperation of the 
SCO Member States).  
 
Cultural diplomacy as a priority direction of soft power is reflected in the SCO legal documents. The main 
documents regulating cultural and humanitarian cooperation include: 
 

1. Charter of the Shanghai Cooperation Organization. This document, adopted in 2002, prioritizes the 
expansion of cooperation in the fields of science and technology, culture, education, sports, tourism 
and health (Charter of the Shanghai ..., 2002).  

2. Agreement on Cooperation in Education between the Governments of the Member States of the 
Shanghai Cooperation Organization. This document is aimed at strengthening cooperation in the field 
of education (improving the quality and effectiveness of education, exchanges of students and 
teachers, joint conferences, round tables, building interaction between educational institutions, etc.) 
between the SCO countries (Agreement on Cooperation…, 2006).  
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3. The Treaty on Long-Term Good Neighbourliness, Friendship and Cooperation of the Member States of 
the Shanghai Cooperation Organization. For example, article 19 stresses the possibility of creating a 
favourable environment for studying cultures and languages, as well as for maintaining cooperation in 
education and science between all the countries that have ratified this document (The Treaty..., 2007).  

4.  Declaration of the Meeting of the Ministers of Culture of the SCO member states. This document 
emphasizes the need for the promotion of international cooperation in the sphere of culture and the 
development of the youth creative potential in the SCO member countries (Declaration of the Meeting 
..., 2009).  

5. Declaration by the Headquarters of the Shanghai Cooperation Organization on Building a Region of 
Lasting Peace and Common Prosperity. The document manifests the SCO basic principles, its so-called 
"Shanghai spirit". In addition, the importance of respect for cultural values, national traditions, the 
dialogue of civilizations and peaceful coexistence of participants in the process of international 
collaboration is emphasized (Declaration ..., 2012).  

6. Development Strategy of the Shanghai Cooperation Organization until 2025. In this document, the 
place and role of the "Shanghai spirit" as the ideological and value core of the Organization is 
manifested, as well as the priority of cultural and humanitarian interaction between the member 
countries (Development Strategy ..., 2015).  

 
Other important documents include the Agreement on Scientific and Technical Cooperation between the 
Governments of the Shanghai Cooperation Organization (Agreement on Scientific ..., 2013), the Program for 
expanded tourism cooperation between the Shanghai Cooperation Organization (Program ..., 2016), the Joint 
Address of the Heads of Shanghai Cooperation Organization for the Youth (Joint address ..., 2018), etc. It 
should be noted that the work on the legal regulation of issues arising in cultural and humanitarian 
cooperation is carried out at different levels, thereby comprehensively covering the full range of opportunities 
and threats that SCO participants may face.  
 
Since the establishment of the Shanghai Cooperation Organization, its soft power resources have been 
integrated and are being actively applied to form a positive image of the Organization in Central Asia, as well 
as to expand the SCO membership by involving new actors, dialogue partners and observers. 
 
The discourse of the SCO soft power has its own specifics. It is formed on the basis of the proclaimed 
"Shanghai spirit", which principles form the normative and value core of the Organization. This core is a basis 
for the functioning of all the spheres of the Organization, including cultural diplomacy that is conducted within 
the SCO as its system-forming component. According to Pan Guang (Director, SCO Studies Centre Director, 
Shanghai Academy of Social Sciences), the "Shanghai spirit" comprises a number of key elements, such as 
"mutual trust, mutual benefit, equality, consultation, mutual respect for the diversity of cultures, the desire for 
joint development " (Pan, 2008). As Rashid Alimov, the General SCO Secretary, points out the "Shanghai spirit" 
is a key principle behind the Organization functioning, aimed at the democratization of international relations 
(Kirillov, 2016). In addition, it is noted that the "Shanghai spirit" is a material projection of the SCO soft power 
(The Shanghai Cooperation…, 2017). 
 
Within the framework of cultural diplomacy carried out by the SCO, strategic guidelines have been formulated 
that are aimed at strengthening the Organization and its core values, namely, respect for cultural diversity, 
neighbourliness and partnership, equality of all participating countries, mutual benefit, confidence, prosperity, 
peace and friendship, cooperation in dealing with global challenges, etc. Cultural diplomacy as the intellectual 
capital of the SCO soft power is realized through the maintenance of intercultural communications, the 
intensification of scientific and humanitarian contacts, both bilaterally and at the level of the entire 
Organization (Rusakova et al, 2015). 
 
It can be seen that, despite cultural, economic, religious and other differences between the SCO member 
states, it is the "Shanghai spirit" that forms the value background of the SCO cultural diplomacy. Based on the 
adopted system of values, the member countries develop their own cultural diplomacy strategies and adhere 
to the principles of respect for value differences, refusal to expand their own values as universal, pluralism and 
polycentricism, etc. 
 
As we mentioned above, the parameter of human capital is important for assessing the intellectual capital of a 
country. In turn, the latter is directly related to the efficacy of soft power in this country. Table 1 presents the 
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results of a study aimed at measuring human capital levels in SCO member states (The Global Human …, 2017) 
against the following indicators: capacity (level of formal education), development (upskilling of the 
workforce), deployment (application and accumulation of skills) and know-how (breadth and depth of 
specialized skills). 

Table 1: Human Capital of SCO Сountries in 2017 
SCO country Rank out of 

130 countries 
Score,  % Country sub-index profile 

 
Capacity, % Deployment, 

% 
Development, % Know-how, % 

China 34 67.72 70.3 74.1 68.5 58 
India 103 55.29 54.5 52.7 63.7 50.3 
Kazakhstan 29 69.78 83.6 74.7 68.8 52.1 
Kyrgyzstan 46 65.14 84.9 61.1 63.3 51.2 
Pakistan 125 46.34 48 48 42.9 46.4 
Russia 16 72.16 83.2 74.3 73 58.1 
Tajikistan 57 63.79 79.2 60.6 63.1 52.2 

  
As can be seen from Table 1, SCO countries demonstrate rather inhomogeneous indicators, with Russia 
ranking the highest (16) and Pakistan the lowest (125) among other states. No data is available on Uzbekistan.   
 
For comparison, the top ten of the Human Capital Index is headed by Norway (1), Finland (2), Switzerland (3). 
Mauritania (129) and Yemen (130) are placed at the lower end of the ranking. Although the positions of SCO 
countries cannot be considered low, their governments may be advised on consolidating their resources for 
increasing human capital potential. For comparison, the average scores of the Baltic Assembly (Estonia, Latvia, 
Lithuania) and the Union of South American Nations equal 71.26% and 61.11%, respectively. 
 
Another parameter characterizing a country’s intellectual capital is the level of its mass media and information 
capital development. An analysis of the Networked Readiness Index (The Global Information …, 2016) allowed 
us to assess the current rate and readiness of SCO countries to implement information and communication 
technologies. Table 2 provides a ranking of SCO countries in terms of their Networked Readiness Index (The 
Global Information …, 2016). 

Table 2: Networked Readiness Index of SCO member states in 2016 
SCO country Rank out of 139 

Country/Economy 
Value 
(on a 1–
7 scale) 

Environment sub-
index  

Readiness sub-
index  

Usage sub-index  Impact sub-
index  

Rank Value Rank Value Rank Value Rank Value 
China 59 4.2 83 3.9 75 4.7 51 4.1 39 4.2 
India 91 3.8 99 3.7 88 4.4 103 3.3 73 3.6 
Kazakhstan 39 4.6 47 4.3 39 5.5 44 4.4 40 4.2 
Kyrgyzstan 95 3.7 95 3.7 79 4.7 104 3.2 110 3.1 
Pakistan 110 3.4 115 3.4 104 4.0 118 2.9 105 3.1 
Russia 41 4.5 67 4.0  32 5.5 40 4.5 41 4.1 
Tajikistan 114 3.3 70 4.0 121 3.0 116 2.9 99 3.2 
Uzbekistan - - - - - - - - - - 

Note: The indicator 'value' is measured on a 1-to-7 scale, where 1 and 7 correspond to the worst and best 
possible outcomes, respectively. 
 
According to Table 2, Kazakhstan shows a better performance dynamics in terms of this indicator compared to 
other SCO member states. As can be seen, Kazakhstan, Russia and Tajikistan rank 39th, 41st and 114th, 
respectively. Compared to 2015, China improved its indicators, taking the 59th place.  It should be mentioned 
that, similar to Table 1, no data is available on Uzbekistan. A detailed examination of the sub-indexes shows 
Kazakhstan to perform better in terms of the Environment sub-index, while China and Russia show higher 
indications of the Impact and Usage sub-indexes, respectively. Although Uzbekistan is not presented in this 
ranking, a conclusion can be made about a great potential of SCO as a space for the development of innovation 
projects and information technologies. We believe that it is intense collaboration between SCO member states 
in the sphere of production and implementation of IT and innovations that can increase their intellectual 
capital and soft power.  
 
Let us consider the level of soft power development in the SCO countries estimated on the basis of parameters 
set in the Soft Power 30 world ranking, including such sub-indexes as culture (Culture), digital technologies 
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(Digital), global cooperation or public diplomacy (Engagement). Using these criteria, the SCO soft power can be 
evaluated in quantitative terms. Moreover, the key results of using cultural diplomacy as intellectual capital 
can be assessed. 
 
According to these estimates, China’s influence ranks 25th, leading among all the SCO member countries. 
China's leadership has been achieved largely due to this country’s efforts at promoting the Chinese language 
and culture via Confucius Institutes (numbering more than 500), its achievements at the recent Olympic 
games, the promotion of the country's image. A detailed examination of China's ranking according to various 
sub-indexes shows that it takes the 7th position in terms of Culture and the 10th position in terms of 
Engagement. As far as Russia is concerned, it ranks 8th in the sub-index Engagement and 10th in the sub-index 
Digital. According to the overall global soft power ranking, Russia takes the 26th position, having risen one 
level higher compared to 2016 (in 2016 Russia was included into the top 30 of the Portland ranking for the first 
time, taking the 27th place) (McClory, 2017).  
 
Other SCO members are not represented in the mentioned ranking; however, Kazakhstan, India and other SCO 
member states are actively seeking to develop their soft power resources. When analysing the soft power of 
Kazakhstan, researchers distinguish such its prospective resources as cultural and historical heritage, 
geographical location, national diversity, etc. (Zhakyanova, 2017). It should also be noted that the Chinese 
project "The Economic Zone of the Silk Road” has been actively supported by Kazakhstan as an effective tool of 
economic and cultural diplomacy. 
 
Initiatives in the field of developing cultural diplomacy involve the following projects and activities: "Nine 
magical notes", the SCO marathon, round tables with the participation of young people, open days and 
conferences (Kirillov 2018), international congresses (International Congress of Women of the SCO countries 
and BRICS), SCO summits, as well as participation in international exhibitions (Expo-2017, Astana; Expo-2019, 
Beijing), the SCO University, the SCO Business Club, etc. The SCO also supports sports and cultural activities in 
its member countries, e.g., the 3rd World Games of Nomads in Kyrgyzstan (October 2018).  
 
The attractiveness of the SCO as a strong regional and international actor in the new model of international 
relations is very high; therefore, this Organization seeks to expand its influence by actively expanding its own 
soft power resources. The SCO countries collectively enjoy an enormous soft power potential. The very 
creation of the SCO can be considered as the result of joint intellectual efforts, harmonization of the national 
soft power strategies employed by the SCO founding members. The active use of the soft power discourse by 
the SCO participants in the internal and external communications allows the Organization to remain flexible, 
mobile, inclusive, open and sustainable, to form a specific model of regional cooperation in the fields of 
security, economy and sustaining cultural and humanitarian contacts.  
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Abstract: This paper discusses and explores trust and resilience in the context of negotiation processes. Specifically, the 
paper focuses on the role and interrelation of trust and resilience in integrative negotiations in trade, at country and 
regional level. Negotiations reflect dependence between parties committing to searching for solutions in improving current 
situation. Integrative negotiations, in specific, pursue reaching the best possible results for all the parties involved, under a 
win-win approach. The paper raises and discusses two negotiation-related issues of trust and resilience emerging from the 
dependence between negotiating parties and the possible challenges in the process. Trust and resilience both belong to 
intellectual resources in human activity and social life. Trust has emerged as an important intangible and relational asset in 
and between organizations, playing an important role in negotiations. Trust-building involves dependence and risk taking 
implying acceptance of vulnerability, specifically when positive expectations of the intentions or behaviors of other/s may 
not be confirmed. Resilience, as a part of psychological capital, is a resource for personal effectiveness covering the most 
fields of individual’s life. The purpose of the paper is to provide both theoretical views and preliminary empirical findings, 
including practical implications to professionals and insights for further research. Originality of the paper grounds for the 
idea of examining interrelation between trust and resilience. While the two are recognized and studied independently, 
they are scarcely discussed integrated in current research from the intangible resource perspective and empirically studied 
in the negotiations context. The research question is what role trust and resilience play in the context of negotiations, and 
specifically in building integrative negotiations. Empirical data were gathered from negotiators’ by interviews. Data 
contains also the two preceding case studies as a part of the broader study.  
 
Keywords: free trade agreements, intangible assets, integrative negotiations, intellectual capital, international trade, 
knowledge management, negotiation process, resilience, trust, qualitative study.  

1. Introduction  
Negotiation processes are a vital part in the social, economic and particularly business spheres where trust and 
resilience both play an important role as intellectual resources. Global business world intensifies in working 
more and in more relational and networking ways, building connections and creating dependency between 
parties to influence relationships and reach successful outcomes through them. The same is applicable to 
global trade, where interrelation and dependency between organizations and countries are increasing, as part 
of global value chains (Elms and Low, 2013). As to managing intangible resources, the intellectual capital 
theory (lC) has developed into more dynamic implying that roles IC plays and effects of elements of IC become 
more complex to predict (Roos et al., 2005). If researchers and practitioners incrementally develop or invent 
new frameworks and models progress towards understanding and implementing IC in practice will be made 
(Dumay and Garanina,2013). Moreover, activities within and between organizations are increasingly 
dependent on knowledge resources that are largely intangible, human and intellectual (Vasilache, 2008).  
 
Human abilities and competences play more and more important role between actors at negotiation tables. 
Therefore, individuals, groups, and networks need to develop and exploit those intangible assets more 
effectively in the interconnected knowledge economy. This paper aims to develop conceptual and empirical 
insights to increase understanding and implementing of intangible resources, trust and resilience, more 
effectively in organizations. 
 
As to trust and resilience as individual and organizational intellectual resources, the current research has 
recognized the role of trust and resilience independently. Yet, interrelation and dynamics between them are 
scarcely examined, from the intangible resource perspective (Savolainen, Ikonen and Nurmenniemi, 2018), and 
specifically in the context of negotiations. The empirical study focuses on integrative negotiations in building 
international Free Trade Agreements (FTA). Resilience is a recognized resource for personal effectiveness 
(Çavus and Gökçen, 2014). In the occupational view, resilience means potential and capacity for human beings, 
for example, in recovering from difficulties, and encountering unexpected challenges (Kossek and Perrigino, 
2016). In negotiations, resilience may form capacity that facilitates overcoming challenges, e.g., under 
constant pressure. Trust and resilience are important components of intellectual capital, and both provide 
human resources, i.e., potential, competences, and crucial skills for succeeding in negotiations by “facilitating” 
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negotiation processes. Skills and competences manifest in information and knowledge sharing, cultural and 
diversity expertise, interaction, sensitivity and perseverance. Trust affects time, intensity, direction, and 
expected results of the overall negotiation process (Lopez-Fresno, Savolainen and Miranda, 2018). Resilience 
may form an important personal capacity for negotiators, for example, when encountering ‘tough’ issues, 
moments and situations. 
 
The paper is structured as follows: After this Introduction (section 1), theoretical discussion (section 2) deals 
with both trust and resilience (2.1 to 2.3) and integrative negotiations (2.4 and 2.5). Methodology with data 
analysis and results are explained in section 3, discussion and implications in section 4, and references at the 
end.  

2. Theoretical discussion 

2.1 Concepts of trust and resilience 
Trust is currently a widely debated multi-dimensional issue in different sectors of society. In the new 
millennium, it is one of the most frequently examined concepts within timely topics of organizational literature 
(Savolainen, 2009). Trust is universal, culture-related, and multi-level, dynamic phenomenon that forms a 
foundation for cooperation within relationships and inter-organizational networks playing multiple roles in 
organizations (Fulmer and Gelfand 2012; Kramer and Tyler, 1996; Mayer, Davis and Schoorman, 1995). Trust 
forms an essential coordination mechanism for social order in societies. While challenging to be defined, there 
is a cross-disciplinary agreement around the notions of ‘confident expectations and a willingness to be 
vulnerable’ (Rousseau et al., 1998; Mayer et al., 1995). The vulnerability appears in most definitions, including 
cognitive, affective and behavioral components of trust (McAllister, 1995). Risk taking is a key antecedent for 
trust formation (Mayer et al., 1995), which also applies well to negotiations. Trust occurs multilevel both at the 
micro/macro levels, between individuals, groups and organizations. In this paper, we deal mainly with inter-
personal level trust, adopting a relational view of trust development, which means that trust develops and is 
built, sustained and restored within relationships between people as a dynamic process (Savolainen and 
Ikonen, 2016).  
 
In knowledge management, trust plays a crucial role in sharing new ideas and knowledge (Savolainen, 2008). 
Communication is the key means for sharing building trust by multiple channels, and largely technology-
mediated in digital age. The e-era indispensably alters the ways, frequency and skills of interacting affecting 
trust-building (Savolainen, 2014). In negotiations processes, trust supports decision-making in challenging 
situations, such as risky investment decisions, and differing interest of parties. Lack of trust may also appear 
having harmful consequences for relationships.  
 
As is for trust, the definition of resilience is also widely discussed and debated, with no consensus on a 
common definition (Lough, 2017; Meerow, Newell and Stults, 2016; Norris et al., 2008). For the purpose of the 
paper to bring an integrative view of trust and resilience in the negotiation context, we adopt the definition by 
Kossek and Perrigino (2016) of the individual’s ability to adapt to risk in environments and circumstances 
related to occupational life, for example, in accessing to resources. Resilience is ability developing in and 
across career stages molded by different contexts (Kossek and Perrigino, 2016). At the individual level, 
resilience forms part of the positive psychological capital, i.e., self-efficacy, optimism and hope (Çavus and 
Gökçen, 2014). Resilience develops in the interaction between individuals/organizations and environment 
having a positive influence on recovering from adversity faster and tackling challenges by looking positively at 
future. Thus, resilience is characteristically a dynamic ‘force’ meaning constantly developing resource for 
adaptation to various circumstances, transformations and growing processes (Buang, 2012; Bernard and 
Barbosa, 2016; Savolainen et al., 2018). Moreover, resilience is a relative term, (Schipper and Langston, 2015), 
as one can be resilient to some adverse events and not to others, or being more resilient in some 
circumstances than in others, which also characterizes dynamic, intellectual resource. 

2.2 Interrelation between trust and resilience  
Trust and resilience overlap somewhat, thus recognizable as related concepts, which means that they may not 
be categorically separated. In this study, the categorization links both with the intangible resources. While the 
two may play different roles as an intellectual resource in various processes they emerge, they may also 
support each other implying reciprocal dynamics. Savolainen, Ikonen and Nurmenniemi (2018) revealed that 
resilience strengthens, for example, persistence in building, sustaining and restoring trust in the growth 
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process of becoming an entrepreneur. An interesting question arises from the dynamics of the two resources: 
does trust generate resilience? Alternatively, resilience build or strengthen trust? Potentially, resources 
needed and used between actors in negotiations processes may turn out interrelated, dynamic and important 
in different phases during the process (Savolainen et al., 2018). Moreover, interrelations between trust and 
resilience were also found in business start-ups processes in care business when certain turning points led to 
regenerating the situation increasing self-awareness, and encouraging trusting in own abilities (Savolainen et 
al., 2018). This finding might also apply to negotiations. As findings show that relation between trust and 
resilience seems to be recursive, it could be related to the Self-efficacy Theory (Bandura, 1977, 1986, 1997) of 
individuals producing their own environments and social systems (Bandura, 1977). The level of motivation, 
affective states and actions of people are based more on what they believe than on what is objectively true 
(Bandura, 1997). Moreover, Herting (2002) and Murphy (2002) report mutual elements of trust and resilience 
in the innovation and management-related studies. They depict the positive influence that trust-related 
factors of increasing social interaction, relations and collaboration have on the level of innovation activity. In 
summary, trust and resilience overlap somewhat conceptually, and share partly the same elements. Pertaining 
to negotiations, they may play different roles in social and collaborative processes showing also recursive 
relation and reciprocal dynamics. 

2.3 Role of trust and resilience in negotiations  
In integrative perspective, trust and resilience both play a role in negotiations as intangible resources and 
elements for success in both academia and practice (Ferrin, Kong and Dirks, 2011; Kong, Dirks and Ferrin, 
2014; Lewicki and Polin, 2013). Trust drives or may hinder collaborative, trustful interactions within and 
between individuals and groups in negotiations. In the actual relational and cooperation context, trust-building 
play indispensable role in individual and inter-personal relationships. Pertaining to negotiations, trust in 
contractual relations has raised more attention lately when complex business relationships and networks 
develop and are managed more extensively technology-mediated. In e-world, contracting practices change.  
 
Managing technology-mediated communication brings new challenges, especially when suspicions (distrust) 
arise from geographical, time and culture differences within non face-to-face e-processes. Despite of needed 
face-to-face contacts, new skills and strategies are needed (Savolainen, 2014).  
 
Trust forms an essential relational element in negotiation, and resilience an individual resource and ability to 
adapt to overcome sudden and unexpected changes and situations. Pertaining to negotiations, constant 
pressure may appear and resilience forms a dynamic ‘force’ for adapting to circumstances during negotiations 
in order to make progress and/or reduce possible setbacks. Trust building in turn provides useful relational 
skills to advance flexible contracting in integrative negotiations, advocating a balance between control vs. 
freedom and flexibility. These may decrease tensions emerging between a “controlling” role of contracts, and 
a flexible, relation-based “balancing” role of trust (Savolainen and Ikonen, 2015). Trust plays two roles. On one 
hand, it is a foundation for collaboration (De Dreu et al., 2006), leading negotiators to reach more integrative 
agreements (Bazerman and Neale, 1992; Ferrin et al., 2011; Kong et al., 2014; Thompson, Wang and Gunia, 
2010). On the other hand, based on the fragile nature of trust, challenges to build maintain or even restore 
trust after violation may appear (Kramer and Lewicki, 2010; Williams and Belkin, 2016; Ikonen et al., 2016). For 
example, initial, zero-acquaintance situation may be especially complex context (cf. Belkin and Rothman, 
2017). Negotiating parties are interdependent but also independent in thinking, and not fully predictable or 
controllable (cf. Mayer et al., 1995, Lopez-Fresno et al., 2018). This typically means risk taking, as trust or 
distrust may (co)exist and develop in negotiations. Mistrust in negotiations is unbeneficial for the outcomes 
(Gunia, Brett and Nandkeolyar, 2014; Lewicki and Polin, 2013), parties need to rely on available, often 
restricted, knowledge and trustworthiness they expect from the counterpart requiring risk taking (Borkenau 
and Liebler, 1992; Fehr and Gächter, 2000; Fiske et al., 2002; Sinaceur et al., 2013). Emotions are related to 
trust influencing on the perceptions of partners’ morality and competence, as important predictors of trust 
and partner trustworthiness (Mayer et al., 1995; Belkin and Rothman, 2017).   
 
Resilience in negotiation activity represents positive attitudes with optimism and facilitates facing uncertainty 
(Windle, Bennert and Noyes, 2011). Resilience is about hardiness and resourcefulness (Kramer and Lewicki, 
2010; Williams and Belkin, 2016). The latter refers to individual self-control (Manzano-García and Ayala Calvo, 
2013). Resourcefulness implies, e.g., ability to control and influence the outcome (Powell and Baker, 2011), 
and persistence to go for achieving the goals. Influencing elements of resilience include capabilities, 
perseverance, and resources such as expertise, experience, knowledge and skills. Personal beliefs in one’s own 
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abilities facilitate stress and conflict management (Benight and Bandura, 2004). Collective resilience capability, 
suggested by Lengnick-Hall, Beck and Lengnick-Hall (2011) refers to organizational level competence that 
influences through HRM practices, among others. 

2.4 Integrative negotiations  
A negotiation is a process of communication between two or more parties that promotes mutual interests and 
reduces differences, whose goal is to reach an agreement based on different needs and approaches 
(Llamazares, 2011, p.7). Parties engage in a negotiation accepting dependence and a position to influence on 
the other part for resolving the issues by discussion (Lewicki and Polin, 2013).  
 
Since Walton and McKersie (1965) proposed to distinguish between distributive and integrative negotiations, 
many of those who study and teach negotiations, and who observe and advise negotiators, have been strongly 
influenced by the limitations and opportunities offered by each of the two types (Kersten, 2001). Conventional 
wisdom cumulated over the years suggest that integrative negotiations allow for better and win-win solutions 
under a sustainable perspective (Pruitt et al., 1983; Sebenius, 1992; Lewicki and Saunders, 1999). In order to 
carry out an integrative process, the two parties must be motivated to think more as contributors than as 
competitors. Integrative negotiations rely on trust among the parties and facilitate long-term relationships 
between negotiators (López-Fresno et al., 2018). However, many negotiations are more in line with a winner-
loser approach, a bargaining stand of demands and concessions under a winner-loser approach. This focus 
creates a climate of confrontation and distrust that eventually will become into a loser-loser relationship 
(Llamazares, 2011). The goal of an integrative negotiation is to reach the best possible results, 
outcome/solution acceptable to all negotiation parties involved, and solving problems in mutual interests and 
strategies for joint value (Koning and van Dijk, 2013).  

2.5 International trade negotiations  
International trade negotiations aim at boosting trade and economic activity by reducing, or even removing, 
barriers to trade across international borders (López-Fresno et al., 2017, 2018). Free Trade Agreements (FTA), 
either bilateral or multilateral are reciprocal agreements between two or more partners. A key fixture in 
international trade relations is to foster trade and allow strengthening of global value chains, reflecting that 
the world is increasingly interconnected and interdependent.  
 
International trade negotiations between governments for FTA involve complex and long processes that 
include a range of players and parties, being trade ministries or departments within national governments the 
primary actors (Crump, 2013). These negotiations can take at least one year, where the negotiation teams 
prepare, plan and study their own and counterpart´s needs, interests and goals, to reach an agreement (López-
Fresno et al., 2018). Each negotiation team designs a trade negotiation framework that responds to a general 
strategy that will lead to a specific type of negotiation, being more distributive (lose-win) or integrative (win-
win. Each of the areas to be negotiated - customs, market access and rules of origin, etc. will be represented 
by a technical negotiation group. The length of the negotiation process, the type of the strategy, and even the 
team structure and leadership depend on the scope of the negotiation, and national cultures involved (López-
Fresno et al., 2017, 2018).  
 
Preparing for an international negotiation requires good understanding of cultural, political, economic and 
linguistic differences that could influence the process (Mahoney and Chi, 2001). Diversity, in its broadest and 
integrative sense, needs to be considered and properly managed, in order to succeed. Sensitivity to, and 
information and knowledge about this diversity constitute crucial abilities and competences to be considered 
(López-Fresno et al., 2018). Positive psychological capital is directly related to intangible assets of the 
negotiators (Çavus and Gökçen, 2014). Language and culture form very important factors affecting effective 
communication and a fluent exchange of information. Ignorance or prejudices are two mistakes that 
negotiators should avoid. Stereotypes condition the attitude, form, style and results of a negotiation. Cultural 
differences are currently drawing more attention moderating the trust level parties enter into a negotiation 
process (Lopez-Fresno et al., 2018). Inter-organizational trust differs in quality and quantity across cultures, 
e.g., in trustworthiness/suspicions between Western and East/South Asian cultures (Fulmer and Gelfand, 2012; 
Lewicki and Polin, 2013). 
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3. Empirical study  
The data used in the empirical part of the role of resilience were collected and analyzed as a part of a broader 
study. The study aimed at exploring the factors that contribute to success of integrative negotiations in the 
context of global trade (i.e. FTA). The study was made in a region constituted by five countries, each of them 
with extensive experience in negotiation of FTA, bilateral and multilateral, both at the country and regional 
level. The data and findings of the role of trust in integrative negotiations are based on the two case studies 
reported in López-Fresno et al. (2017, 2018). Conclusions from the cases study is reported in this paper in the 
next section 4, Summary, conclusions and implications.   

3.1 Methodology  
A qualitative methodology was applied in the study for identifying and understanding the perceptions and 
views (Eriksson and Kovalainen, 2016) of experts in FTA negotiations. Data for resilience were collected by 
brief questionnaires and semi-structured interviews, applying a four-step method. Firstly, the negotiation 
leaders (one per country) at the regional level were identified, one per country (3 men, 2 women; Mean age 
39; Mean years of experience in negotiations 7.8); secondly, the political leaders in charge of the area of trade 
negotiations at the regional level were asked two questions: who are the best negotiation leaders and briefly 
“why”. The questionnaires were administered verbally, due to the sensitiveness of the information considering 
the geographical context of the study; researcher registered the answers by written. Thirdly, the five 
negotiator leaders were interviewed by semi-structured interviews, to explore their meanings of trade 
negotiations and issues they consider contribute to successful negotiations; interviews were transcribed. 
 
Finally, as a result of data analysis, several criteria were identified as affecting the negotiation process. The 
negotiation leaders were asked to rank and score, through a structured questionnaire, each of the identified 
criterion. Three-point scale (1-3) was used for ranking the importance of each of the criterion, and a semantic 
scale (Osgood, Suci and Tannenbaum, 1957) of seven grades (1-7) for scoring how the informants rank they 
perform in each criterion.  

3.2 Data analysis and findings 
Preliminary findings are presented from the semi-structured interview data that were analyzed following the 
interpretive analysis method, inductive category development (Myring, 2000) with the support of NVIVO¤. As 
for the issues that contribute to successful (integrative) trade negotiations, two set of codes were identified: i) 
related to the strategy and process; ii) related to qualifications of the negotiation team members. In the latter, 
codes emerging from the analysis were the following: experience, knowledge, identity, self-efficacy, 
assertiveness, resilience. Within identity, two sub-codes involve culture identity (national level), professional 
identity, both belonging to “collective identity” (Tajfel and Turner, 1985). Knowledge also consists of two sub-
codes: technical knowledge and relational-cultural knowledge.   
 
Results indicate that for the negotiation leaders the most important criteria are Experience in negotiations, 
Knowledge (technical and relational-cultural), Self-efficacy and Cultural identity (to feel identified with the 
country). And the leaders feel themselves as highly performing in Technical knowledge, Self-efficacy, 
Assertiveness, Resilience and Professional identity.  
 
The analysis of the data collected through questionnaires showed that the informants who focus the 
negotiations as integrative (direct question addressed to the interviewees; scale 1 to 3) rate high (6) in 
Resilience, and perceive Resilience as an important attribute in integrative negotiations. The interpretive 
analysis of the interviews is being conducted, and preliminary findings revealed that Self-Efficacy, 
Assertiveness and Resilience are related to the perception of overall effectiveness of the negotiation process.  
 
But while the first one, according to the leaders’ perceptions, is more related to motivating and leading the 
negotiation team, and to trust development within the team, they view the other two factors as having direct 
impact in the counterparts of the negotiation process. Moreover, one of the negotiation leaders elicited the 
relative nature of Resilience when asked to score himself in that criterion, as the excerpt from the interview 
shows: “it depends…I consider myself resilient in life, overall, but there are situations in which I lose control and 
recover hardly. In my work I consider I’m quite resilient, but remember a negotiation in which unexpectedly the 
negotiation process was stopped and it has hardly for me and my team to cope with that”.  
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4. Summary, conclusions and implications   
This paper focuses on managing and utilizing two intellectual resources, trust and resilience by discussing and 
studying their interrelation in the context of integrative negotiations, more specifically, of trade agreements at 
a country/regional level. The study responds to the research question “what role trust and resilience play in 
the context of negotiations and specifically in building integrative negotiations”. More specifically, the paper 
looks trust and resilience as intangible facilitating resources in negotiation processes. The paper aimed to add 
theoretical and empirical insights to managing intangible resources and knowledge in social, collaborative 
groups/networks by focusing on trust and resilience in negotiations by also examining their interrelation. 
Originality of the paper was actually based on the idea to explore and advance the integrative view into trust 
and resilience as intellectual capital in the context of collaborative negotiations processes where the two have 
been scarcely studied so far. In the paper, the focus was at the inter-personal and individual level study.  
 
In conclusion, the preliminary empirical findings presented add to the empirical knowledge of the role trust 
and resilience play in integrative negotiations, suggesting inter-relational elements between the two. The 
findings suggest that trust and resilience play important role in building integrative negotiations. According to 
the prior study of the role of trust (Lopez-Fresno et.al, 2017, 2018), trust seems to manifest in several ways, 
such as limiting or reducing information sharing or even breaking the whole negotiation process. Trust and 
distrust may coexist, and trust seems to affect time, intensity, direction, and expected results of the overall 
negotiation process.  
 
Furthermore, theoretically the paper contributes to conceptualizing interrelation between trust and resilience 
in the social relationships context, more specifically collaborative situations of negotiations. Theoretical 
insights of interrelation suggest that the two concepts are overlapping, related, and share partly the same 
elements. In the paper, the categorization links the both concepts with the intangible resources. In addition, 
while trust and resilience seem to play different roles as intellectual resource in the negotiation processes, 
recursive relation, and dynamic also seem to emerge supporting what Savolainen et al. (2018) have found.  
 
Resilience form an antecedent (facilitating resource) for building trust within and between the negotiation 
teams and other stakeholders involved in the negotiation process. Influencing elements of resilience include 
personal-, knowledge- and skill-related elements capabilities such as self-efficacy, perseverance and expertise, 
and knowledge. Relational trust facilitates flexibility in collaborative negotiation situations, recursively 
supporting resilience. As for trust, two types of elements were found forming antecedents of trust: 1) technical 
factors (strategy, process), and 2) personal factors. Finally, the findings support prior research that resilience is 
a relative term (Schipper and Langston, 2015) meaning that it is a developing resource and ability molded by 
different contexts and situations, which also refer to the dynamic nature of resilience (cf. Dumay and 
Garanina, 2013).  
 
Practical implications are made to negotiators and practicing managers for utilizing more effectively intangible 
intellectual resources, such as trust, resilience, and self-efficacy. While trust and distrust may coexist, the 
development of distrust should be avoided as far as possible.  Moreover, social (cultural, professional) identity 
was recognized as an antecedent for integrative negotiations. These resources should be developed through 
practical skill training. This paper highlights that, in negotiations, it is important for professionals and managers 
to be aware of the role both important intangible resources of trust and resilience play. As interrelated as well 
as separate resources they play also a dynamic role in negotiations. 
 
Finally, as for further research, this research has some limitations. First, data were collected in a specific 
geographical area being relatively restricted. This may have effect on the differing results from 
countries/cultures, justifying to express the second limitation of findings as preliminary in nature. Therefore, 
further research should be conducted in multicultural environment in a cross-cultural perspective. Third, 
despite that rich qualitative data gathered by applicable method for this exploratory study, quantitative 
studies need to be made in other contexts (levels/countries) and settings in future by extending the sample of 
negotiators. 
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Abstract: As a constantly growing trend, digitalisation has found its way into numerous areas of life. With its various 
advantages and opportunities, new structures and use cases in areas such as higher education and professional 
qualification, e.g. on the job trainings, derive. However, the use of digital media in professional qualification contexts is 
often based on individual decisions in the context of HR or strategic management. This often happens without considering 
the employees’ requirements as future users of the media. Thus, there often is a discrepancy between the offers made in 
terms of digital media for knowledge management and qualification purposes on the one hand and the current acceptance 
towards technology of the designated users on the other hand. Due to different levels of technology acceptance, usage 
behaviour, prior knowledge and topics, not all digital media suit every learning content likewise. There is, thus, the need 
for investigating the reciprocity between learning structures, learning contents, learning outcomes, digital media like 
Virtual or Augmented Reality (VR/AR) and proficiency of use. In order to compare the two different perspectives – 
HR/management and production workers – on integrating digital media into corporate and professional learning as well as 
qualification processes qualitative interviews with representatives of different sized enterprises from the producing sector 
were conducted. The aim of this study was to identify the technology acceptance of digital media in learning contexts in 
terms of the current and expected learning processes in companies of the producing sector. It results in company-specific 
portfolios on the current and target situation of the learning culture in order to build a catalogue of design criteria for 
effectively integrating digital media into professional learning contexts on it. On the basis of this (future) catalogue, 
concepts for learning scenarios will be developed which are enriched with digital media as well as adaptable to different 
levels of media competence and specific learning contents. 
 
Keywords: digitalisation, technology acceptance, professional qualification, learning processes 

1. Introduction 
Nowadays, digitalisation is an omnipresent and ubiquitous trend. Over the past decades, technology and 
digital media have found their way into various areas of human life. From organising a person’s everyday life 
with the help of smartphones and apps over driving assistance systems in cars (e.g. speed control) to learning 
processes by serious games, for instance, there is hardly a day without contact with digital media. For this 
paper, digital media comprise both devices (such as smartphones, tablets, computers, VR/AR hardware etc.) 
and software or applications (such as webinars, MOOCs, podcasts, videos, PowerPoint slides, Prezi, Wikis, 
AR/VR applications etc.). While the technological development increases rapidly, there is still a lack of insights 
on the human factor in this development and implementation (Schuchmann & Seufert, 2013). Particularly in 
the educational context, however, it is necessary not to exclude the (future) user from the development phase 
of a technology. This necessity results e.g. in usability-specific requirements to the technology. As for Virtual 
Reality (VR), for instance, the technology and tools have been developed rapidly while it was not easily usable 
for the user – resulting in cyber-sickness, disorientation, or exhaustion (Schmitz et al, 2018). When it comes to 
learning processes, however, these aspects lead to distractions from the actual learning contents and might 
slow down or even prevent learning success (Rothcrantz, 2014). In terms of professional qualification via 
corporate learning processes, these distractions do not only impede learning but also offer a financial risk for 
companies that invest in AR or VR supported qualification. 
 
Modern technologies such as VR, Augmented Reality (AR), learning management systems or e-learning 
applications, however, also provide many advantages for facilitating the learning process, in particular in 
corporate learning processes when it comes to technical areas of work such as production, for instance, due to 
its application-oriented and hands-on nature. Since the (future) work of the production workers in this area is 
also mainly technically-oriented and technology-driven, these technologies also comprise a high potential for 
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integrating them into the learning culture. Based on prior investigations in this field (Freith et al, 2015; Lenz et 
al, 2015; Plumanns et al, 2015; Rothkrantz, 2014; Schiffeler et al, 2018), the results hint at these technologies 
and digital media fostering the transfer of knowledge learnt in a qualification measure (e.g. technical workshop 
on learning how to use a specific machine) onto the actual everyday work situation. However, there is a lack of 
knowledge on how these technologies need to be designed in order to have the desired effect on the 
(corporate) learning process (Schuchmann & Seufert, 2013).  
 
In the following, the method of qualitative interviews used here is described in detail. Moreover, the results of 
the interview study as well as the hypotheses and next steps deriving from the interviews are displayed. 

2. Method 
In order to meet this research gap on how to integrate the production workers’, i.e. technology users’, 
perspective into efficiently implementing digital media into professional qualification processes, qualitative 
interview survey was conducted. The qualitative interviews form the pre-study to a larger-scale mixed 
methods investigation on the integration of digital media into corporate learning processes in production 
companies (see Figure 1). On the basis of the analysis of the pre-study of qualitative interviews presented in 
this paper, both a paper-based and online questionnaire survey is set up and conducted simultaneously. After 
analysing the quantitative data from the questionnaire surveys, concepts for integrating digital media into 
corporate learning processes are deduced. The implementation of these concepts will be realised by media 
workshops that are accompanied by participatory observation and standardised questionnaires on the 
usability and effects of the respective media integrated for corporate learning processes. The result of 
analysing all data from this mixed methods investigation will then be a criteria catalogue with 
recommendations for action in terms of integrating digital media into corporate learning processes and 
measures for enhancing the employees’ media competence.  
 

 
Figure 1: Process of the mixed methods investigation 

In this pre-study, the qualitative interviews are based on two semi-standardised guidelines – one for gathering 
the HR and management perspective and one for the production workers’ perspective – in order to lead the 
interviews in a comparable manner. Both interview guidelines consist of three thematic blocks: current 
learning culture, future (expected) learning culture, and a visualisation scenario on the future qualification 
structures and requirements. While the HR and management guideline gathers information on strategic 
decisions and framework conditions in terms of the learning culture of the respective company, the production 
workers are asked about their opinion on how learning works in their company. The comparability, however, is 
still given since the same aspects are investigated but with different items since the sub-samples have 
distinguished and differently complex perspectives on the aspects. 
 
The first thematic block of each interview guideline, as mentioned above, focuses on the current learning 
culture, i.e. the structures and processes how qualification and learning currently takes place in the company.  
 
For the HR/management interviews, the guideline consists of ten questions while the production workers’ 
guideline includes eight questions. The questions were mainly open ones since the interviews aimed at 
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gathering a subjective and personal insight/opinion into the conception of current learning processes in the 
company. However, some questions – particularly on the use of digital media for learning purposes, the 
conceived influence on one’s individual qualification, and the importance of corporate learning – were asked 
to be answered by means of a scale from one to seven in order to have a comparable measure for all 
interviewees in these aspects. In terms of the content, this first thematic block comprises, for instance, aspects 
on the average time available to every company’s employees for professional (further) qualification and use of 
digital media. It also focuses on the topics conceived by current qualification measures and the kind of 
qualification measures currently conducted by the respective company. Despite these questions on 
organisational characteristics of the current learning culture, the first thematic block of the interview guideline 
also comprises aspects on the human and technological characteristics. With respect to the use of digital 
media, the interviews focused on the perceived ease of use as an important factor of technology acceptance 
(Venkatesh & Bala, 2008) as well as frequency of use in (corporate) learning contexts. The other aspects of the 
technology acceptance model (TAM 3) (ibid.) such as perceived usefulness as well as background factors, e.g. 
job relevance, experience, perceived enjoyment, and voluntariness, are investigated by means of a 
quantitative, standardised questionnaire after the pre-study. 
 
As far as the human aspects of the learning culture are concerned, the interviews aim at gathering on the one 
hand how the production workers are willing to learn on their own authority and responsibility or if they only 
participate in qualification measures when necessary or obligatory – e.g. because of their manager’s order. On 
the other hand, the interview guideline also comprises questions on the importance of corporate learning, i.e. 
learning for professional further qualification, from both the HR and manager perspective as well as the 
production workers’ perspective. Moreover, the production workers are asked to which extent they can shape 
their respective professional qualification path. Against the background of the human aspects of a corporate 
learning culture, also the factors “locus of control” and orientation towards learning objectives are included.  
 
In terms of the technical aspects of the learning culture, the aim of the interviews is to gain insights into the 
technology acceptance on digital media in corporate learning processes. In order to gather this information, 
the interview guideline comprises questions on the extent to which the production workers already use digital 
media for (corporate) learning purposes. It also contains questions on the expected ratio between digital and 
analogue learning methods and media in the future within their company. With these aspects, both a current 
status and a target situation – expected by the production workers and HR/management level – can be 
identified. This identification aims at also gaining first insights into how the learning culture within the specific 
companies can be designed and changed towards a more digital and/or virtual one.  
 
The interviews were analysed by means of a qualitative content analysis. Thus, the interviews were recorded 
and broadly transcribed in order to gain analysable conversation protocols from each interviewee. The 
interviews were anonymised in terms of the interviewee’s name, but details on age, field of work, 
management/employment level (i.e. assembly/production worker, foreman, HR staff, department manager 
etc.) were kept in order to potentially deduce answers from specific groups.  

Table 1: Questions of the guidelines for the two sub-samples 

No. sub-sample: HR & management  sub-sample: production workers  No. 
Thematic block I: current status of learning culture  

A1 What are current topics for qualification in your 
department/team? 

In which topics do you (further) qualify for your job? B1 

A2 How much time does each employee spend with formal 
qualification measures? 

How important is further qualification for you 
personally? B2 

A3 How open to media and applications (digital and 
analogue) do you consider your employees? 

To which extent do you use digital learning formats for 
corporate learning (media & applications)? B3 

A4 How autonomously do your employees act in terms of 
corporate learning? 

To which extent do you have influence on your 
individual corporate (further) qualification? B4 

A5 
Which problems do you observe in your employees with 
media & applications? 

How easy is it for you to use digital media & applications 
for learning purposes? B5 

A6 
Do you work with learning objectives? If so, how do you 
control (the extent of) achieving them? 

To which extent do you think are the qualification 
measures suited to your professional activities? B6 

A7 What are learning objectives for the next year? What are learning objectives for the next year? B7 

A8 
Do you use corporate learning measures yourself? If so, 
how often and in which topics? 

Imagine your colleague drops out tomorrow and you 
have to replace him/her. What do you need to know 
from him before to do his exact job? 

B8 

A9 How and via which formats is professional and How to you obtain and save this kind of knowledge from B9 
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No. sub-sample: HR & management  sub-sample: production workers  No. 
experiential knowledge saved and processed at the 
moment? 

colleagues and yourself? 

Thematic block II: future status of learning culture  

A10 Which competencies will increase in importance in your 
staff until 2020? 

Which competencies will be of more importance than 
now to you and your colleagues in 2020?  B10 

A11 
How will the importance of digital media for corporate 
learning processes change within your company until 
2020? 

Imagine your normal work day: For which activities 
might digitalisation be handy/useful? B11 

A12 Which qualification measures would you like to digitise 
until 2020? Why so? 

Imagine the following: how will corporate learning 
processes be like in 2025? B12 

A13 Which competencies will be required in your staff in 
2025? 

In which direction would you like to develop yourself 
until 2025? B13 

A14 
How important do you consider digital media in 2025 for 
corporate learning processes in your company? 

Please name the three biggest advantages and 
disadvantages/barriers of digitalisation in corporate 
learning processes to you! 

B14 

A15 How will corporate learning processes be like in your 
company in 2025? 

To which extent are you already capable of designing 
your individual development? B15 

A16 What are learning objectives that you can imagine for 
your company to be reached until 2025? 

Which (digital) media & applications would you wish for 
to develop into the direction desired? B16 

A17 What might the company do to strengthen the 
employees’ autonomy in corporate learning? 

What can your company do to motivate you for 
corporate learning? B17 

A18 
How much development needs do you see in terms of the 
employees’ autonomy in corporate learning? 

 
 

3. Results 
44 interviews were conducted across three different-sized companies: 

x n = 6 for the small company, 
x n = 7 for the medium-sized company, 
x n = 31 for the large company. 

 
With respect to the two sub-samples introduced in the previous chapter, 17 interviews have been conducted 
with the HR and management level and 29 with the employees from the production. The distribution of these 
subsamples onto the different-sized companies is as follows:  

x small company: 3 production workers and 3 from HR & management level 
x medium-sized company: 4 production workers and 3 from HR & management level 
x large company: 17 production workers, 9 from the management level, 4 from the HR department, 1 

person in employee steering. 
 
The overall sample consists of people in their mid-twenties to their mid-fifties. As not every interviewee was 
willing to state their age, there is no concrete age range or average age to be calculated. Moreover, most of 
the overall sample is male, since only three interviewees were female who are all ascribed to the HR sub-
sample. In terms of their overall experience with digital media, both sub-samples are comparable since they 
have already experience with everyday media such as smartphones but have hardly made contact with AR or 
VR technologies. With respect to e-learning, the majority of interviewees have already used web-based 
trainings or online (made available) materials.  
 
The results gathered by the interviews are divided into the two focuses of the paper: first, technology 
acceptance in corporate learning contexts as a basis for – second – the integration of digital media as a 
characteristic of technology into learning contexts in companies. The investigation of the acceptance seems to 
be the basis for identifying design criteria and starting points for implementing digital media into learning 
processes in a professional qualification context.  

3.1 Technology acceptance in corporate learning contexts 
One result of the interviews is, that technology acceptance is rather low for most interviewees in both 
HR/management and production workers sub-samples. Due to advanced age of around their fifties, most of 
those interviewees are not motivated anymore to concern themselves with corporate learning or (further) 
professional qualification (cf. Table 1, No. B13) since they state to being close to their retirement even though 
it objectively still takes around 10-15 years for them to retire. For some of the older interview participants, “it 
is not worth the effort” anymore. This opinion is also present in the larger and medium-sized company 
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particularly; thus, they provide a rather low technology acceptance and also a low tolerance on trying new 
(digital) media for learning purposes (cf. ibid. B3, B5, B11). There is a hint that the production workers are only 
willing to use digital media for learning purposes if there is a financial bonus after the corporate learning 
measure (cf. ibid. B15).  
 
As far as the young professionals and trainees in the largest company are concerned, an opposite view on 
digital media appears. For them, digital media and modern technologies like AR and VR provide the 
opportunity of contrasting themselves from the masses of employees. They see also a chance of further 
qualification in terms of not only enhancing cognitive and technical skills by digital media, but also fostering 
the (further) development of soft skills like collaboration, teamwork, communication, and language skills. The 
younger employees in both production and HR within the large company state in their interviews that digital 
media have the advantage of providing information for conceiving knowledge in a flexible and individually 
selectable manner. 
 
With respect to the topics (cf. ibid. A1, A7, B1) the interviewees name as desired for future qualification 
measures within the company, there is mainly the need for technical topics such as robotics or optical 
measuring systems. This thematic bias might derive from the companies selected for the study: while the large 
company (~13.000 employees at the Northern German location investigated) operates in the automotive 
sector, the medium-sized company (~250 employees in Germany) works in the field of sealing technologies 
e.g. for pipelines, and the small company’s focus (~35 employees in total) is prototype construction in the area 
of engineering and special machinery. Merely from the HR and management perspective and a few young 
professional interviewees there is also the wish for softer topics for qualification such as manager training or 
English as a second language. This difference in the topics might derive from different expected and desired 
career paths: older production workers are not motivated to concern themselves with soft skill topics since 
they do not see any possibility for enhancing their career within the company until their retirement. They 
mainly want to “learn the new machines in order to conduct their daily job for the next few years”.  
 
In contrast, the younger interviewees hint at a balance of interest in the technical and soft skills topics as they 
want to personally and technically develop themselves in order to have a broad variety of job opportunities 
within the company and receive promotion prospects. Moreover, the younger interviewees state the 
advantage of using digital media in this context of professional qualification and learning processes since it 
allows them to learn what, when, and where they want. Also, the broader variety of topics in e.g. online 
learning platforms (such as MOOC platforms like coursera or edx) is attractive as the offers made by the 
company are often limited or mainly oriented towards the technical topics necessary to enhance the 
production towards more efficiency.  
 
Although the older production workers have a low technology acceptance, the interviewees generally phrase 
the assumption that digital media will increase in their presence and frequency of use for the purpose of 
professional (further) qualification. However, all interviewees agree that digital media are not supposed to 
replace analogue methods and in-class qualification measures with physical attendance and a teaching person. 
As the interviewees state, they do not think digital media can provide the same social presence and 
opportunity for social interaction as attended classes can.  
 
In opposition, the interviewees also tell that there already is a tendency towards working more digitally cf. 
ibid. A12, B11). Particularly in the large and medium-sized company, work processes such as logistics and 
information management are increasingly realised by digital means such as smartphone, tablet or desktop 
applications. With this, both production workers and HR and management employees plan and conduct their 
everyday work. However, the production workers in particular state to not have a high tolerance for those 
technologies to be used for teaching and learning corporate contents (like e.g. handling new machines or 
robots). It seems that the interviewees do not have a distinct conception of these technologies as they use the 
terms tablet, computer and smartphone equally, just as they do with virtual and augmented reality. In terms 
of the interviews, it has become obvious that these technologies are the same for the interviewees, which is 
potentially why there is no sense of how to use them properly for learning. 

3.2 Hypotheses on digital media integration 
On the basis of the statements on the acceptance and willing to use modern technologies such as VR/AR or 
online learning for corporate learning processes, different starting points for designing a change in the learning 
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culture can be identified. From the interview results, a criteria catalogue is set up for each company under 
investigation: three portfolios are derived summing up the results for the small, medium-sized, and large 
company respectively and individually. These portfolios of the companies are dependent on their respective 
current learning culture and comprise both the actual state of corporate learning processes as well as the 
future perspective of both HR/management and production workers on how the corporate learning culture 
might look like. 
 
The interviews display a first hint into the – low, but existent – tolerance of the production workers towards 
using (private) digital media such as smartphone apps or virtual reality (cf. ibid. B3). This tolerance is also 
reflected in the conception of the future high increase in digital media for corporate learning purposes. The 
main motivation for most interviewees, though, is not an intrinsic, personal, but an extrinsic one: from using 
digital media in either working hours or even spare time most interviewees in the sub-sample of production 
workers expect their individual careers to enhance, to gain better job chances and promotion prospects as well 
as to gain more money since they are able to conduct more complex or responsible tasks. Only one 
interviewee stated a strong intrinsic motivation to learning with the help of digital media. For this interviewee, 
it is not only qualification by means of technology, but also particularly learning to handle the technology 
itself. 
 
In order for the company to meet these widespread expectations and increase the tolerance for digital media 
in most production workers and HR and management employees (cf. ibid. B17), incentive structures are 
considered necessary to motivate people to both learn/further qualify themselves and use digital media in this 
context. Also, however, there needs to be free time or flexible working hours especially for those intrinsically 
motivated production workers and HR/management employees to have the time to further qualify in such 
technologically modern topics as 3D printing, robotics or augmented reality. Since most of the interviewees 
state to have a rather strong affinity to technical machinery and gadgets, it seems that they will also be able to 
transfer their technical knowledge to digital media and technologies for corporate learning purposes.  
 
However, they do not know how to use technologies reasonably and properly such as apps and AR for learning 
for their everyday work yet. It is, thus, suggested to design a qualification measure precedent to the actual 
corporate learning process that aims at gaining insights into the question which digital or analogue medium 
suits best for which learning contents.  
 
The qualification measure is also supposed to aim at fostering and enhancing the production, HR and 
management employees’ media competence and digital literacy. It seems that they can better plan and 
conduct their individual corporate learning processes when knowing themselves which medium to use for 
their respective, specific learning content (e.g. using AR for getting to know the handling of a new machine or 
using flipcharts for moderating e.g. language learning seminars). As the interviewees appear to have such few 
experiences and a low proficiency with using digital and virtual media for corporate learning processes, it is 
also suggested to set up a specific learning environment for getting to know the strengths and weaknesses of 
different digital and virtual media in learning contexts. It is necessary for the production workers to enhance 
their media competence in terms of enabling them to reflect whether a specific medium is suitable for them to 
learn with.  
 
Due to the interviewees’ close connection in both HR, management and employment in production halls to 
production and technical working sites and assembly lines, it is suggested that this measure for enhancing 
media competence is designed as a media workshop: in a physical room within each respective company, 
different digital, virtual and analogue media can be collected and be made available to both production, HR 
and management employees to learn their handling. It appears that the learning of the handling facilitates, 
then, the transfer of using specific media in actual corporate learning contexts (e.g. when learning the use of a 
new robot), so the employees are not distracted from the usability and handling of the media and can, thus, 
focus better on the actual learning content. As the topics currently provided by corporate learning processes – 
such as robotics or hybrid battery technologies – are hands-on and increasingly complex, it is recommended to 
provide also hands-on media for learning. But then, the handling has to be clear in order to achieve the 
learning objectives set by either the company or the employee as learner him-/herself.  
 
As a result of this discussion and analysis of this first, initial qualitative interview data and the suggestions 
presented in this chapter, the interview study forms the basis for further investigations in this field. Hence, 
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three hypotheses on the integration of digital (and virtual) media into corporate learning processes have been 
deduced from the interviews that will be tested against the results of the upcoming quantitative questionnaire 
survey (see Figure 1): 
 

1. Employees in the production area have a low media competence so they are not able to properly learn 
with digital media for corporate qualification purposes. 

2. Current corporate learning processes lack a structured and systematic introduction to digital and 
virtual media in order to effectively learn with them. 

3. Digital media are less efficient for corporate learning processes in the production branch than 
traditional, analogue learning settings/material.  

 
These hypotheses, however, still need to undergo validation. Thus, a quantitative, standardised questionnaire 
is set up and handed to the employees of the three companies in order to test the hypotheses against a large 
sample and to derive suggestions for more digital learning concepts. 

4. Summary and Outlook 
In terms of identifying starting points for systematically integrate digital media into corporate learning 
processes and, thus, change the learning culture of a company towards a more digitalised one, qualitative 
interviews have been conducted with three different-sized companies in total. The aim of the interviews was 
to gain first insights into the subjective motivating factors for (or against) using digital media for professional 
qualification purposes. In this context, the results of the survey hint at – despite a rather low technology 
acceptance for the older production workers – the opinion that technologies such as VR/AR, online learning, 
tablets, and apps are highly motivating for employees in both HR/management and production for the use in 
corporate learning processes. Since the current media competences in this field are rather low, most 
employees and HR responsible persons do not know how to use digital media reasonably and most effectively 
and efficiently for learning purposes. Also, further qualification measures are needed that tackle the fostering 
of media competence in particular rather than technical or soft skill topics for everyday work, e.g. for allowing 
the user to better understand the potential of digital learning products and tools as well as actually allowing 
them to learn with these media. 
 
In order to validate the results deduced from the interviews, a quantitative questionnaire survey will be 
conducted subsequently. It will be realised by both online and paper-based questionnaires – depending on the 
production workers’ access to computers, tablets or smartphones in the respective three companies. Since 
during the interviews it hints at some production halls only having one computer/tablet available for several 
employees in the production area, it will not be feasible to conduct the survey by all employees during their 
working hours. Thus, the same questionnaire as the online sheet will be given in a printed version to those 
employees. On the basis of comparing the results of both the interviews presented and the questionnaire for 
validation currently running, a criteria catalogue on how to effectively implement digital and virtual media into 
corporate learning processes will be deduced. The aim of this catalogue is, then, the design and 
implementation of measures for increasing employees’ media competence and digital literacy.  
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Abstract: Personal Knowledge Management (PKM) is envisaged as a decentralizing Knowledge Management (KM) 
revolution and as a vital educational concern. The objective of a current design science research (DSR) undertaking is, thus, 
the conceptualizing and prototyping of a PKM System (PKMS) aiming at departing from today’s centralized institutional 
solutions and at strengthening individuals’ sovereignty and collaborations, not at the expense of Organizational KM 
Systems, but rather as the means to foster a fruitful co-evolution. For validation, it verifies the design decisions taken 
against DSR guidelines and KM-related methodologies and practices as evidenced by a series of multi-disciplinary 
publications. In following up on two recent articles focussing on the sustainability of PKM systems, processes, and 
outcomes and on the visualization of the relevant external and internal work flows in a knowledge space, this article 
considers the PKMS’s affordances in light of their anticipated impact on the individual and collective, explicit and tacit 
knowledge of knowledge workers and by integrating twelve renowned models of knowledge creation in a three-
dimensional dynamic ‘public-transport-like’ map. The results reaffirm the DSR concept of theory effectiveness aspired to in 
terms of the system’s utility and communication as well as the PKMS as a sustainable intervention to confront opportunity 
divides independent of space (e.g., developed/developing countries), time (e.g., study or career phase), discipline (e.g., 
natural or social science), or role (e.g., student, professional, or leader). 
 
Keywords: Personal Knowledge Management (PKM); Knowledge Management (KM); Knowledge Creation Theories; 
Knowledge Worker; Knowledge Society 

1. Systems thinking and the Feedback Loops substantiating Knowledge Creation Theories 
Crane’s critical review of forty-two Knowledge Management (KM) theories (dispersed over the nine inner cells 
in table 1) reveals a sharply divided field “positioned on two bisecting continua: organizational vs. personal 
knowledge, and objectification of knowledge vs. knowledge as social action” which form “often the site of 
considerable debate and contradiction, characterised by accusations of misinterpretation and 
misrepresentation” (Crane, 2015). Their scope ranges from static life-cycle categorizations to dynamic multi-
dimensional frameworks. Most notions acknowledge the significance of knowledge types (tacit/implicit versus 
explicit) and knowledge carriers (individual/group/organization/society) although inevitably disagree on basic 
premises and related effects. These incompatibilities among KM notions have prevented the emergence of an 
“universally accepted framework or model” (Curado & Bontis, 2010).   
 
The envisaged PKM Concept and System, nevertheless, attempts to adopt an ‘Emergent Innovation’ approach 
(Peschl & Fundneider, 2013, p.1,3-5) by trying to ease the challenging tension between a radically new (P)KM 
perspective and its fit with already existing structures. Hence, Blackler’s notion of Encultured Knowledge 
(1995), Snowden’s Cynefin Model (2002), and Earl’s Schools of Knowledge Management (2001) have been 
touched on in prior publications in the context of knowledge types, ignorance, and PKM-OKM-synergies 
suggesting fruitful potentials for co-evolution (Schmitt, 2014b, 2018c, 2018a). 
 
Moreover, Nonaka’s SECI and Ba Model (Nonaka & Takeuchi, 1995: Nonaka, Toyama, & Konno, 2000), Boisot’s 
Information-Space (2004), and Gaines’ expansions (1989) on Popper’s Three Worlds (1978) have informed a 
three-dimensional knowledge mapping (Schmitt, 2017g) which further included Wierzbicki’s and Nakamori’s 
Seven Waterfalls (Nanatsudaki) Model (2007ab), Pirolli’s and Card’s Foraging and Sensemaking Processes 
(2005), and Kolb’s Experiential Learning Model (1984) (see rows a.-f. in table 1’s legend and positionings). The 
map’s aim is to “provide a visual meta-perspective of the novel PKM Concept and prototype application. In 
focusing on time, space, and causality, the bottom-up approach taken, pictures the relevant Personal and 
Organizational Knowledge Spaces as a substitute for the intangible KM territory and provides a guiding map for 
knowledge workers and KM education” (Schmitt, 2017g). Its topography emphasizes how the models 
represent the external environment in which the PKM devices are expected to operate in and which of the 
workflows suggested are suitable for supporting the internal PKMS processes. 
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As a common forte, the KM notions chosen (and to be complemented) employ a system thinking approach by 
providing positive feedback loops (effects in support of causes in a self-referencing self-reinforcing manner) 
featuring as cycles, circles, and spirals and dynamic connectors of [knowledge] stocks and flows across 
distinctive levels of diffusion. This article’s objective is to utilize these strengths by integrating further KM 
notions and by connecting their dots (see rows g.-l. in table 1’s legend) to result in a narrated visualization 
comparable to a ‘public-transport-like’ map with an emphasis on the envisaged supporting features of the 
PKM System for individual knowledge workers, organizations, and society. The selected KM notions (legend in 
table 1 and copied in figure 1) are presented individually with their original process flows for reference (figure 
1) and - rather than just reviewed for pointing out differences – are to be re-purposed and re-visionalized with 
a focus on their mutually complementing features in figure 2. 

Table 1: A Taxonomy of 42 KM Theories (Source: Crane, 2015) exemplifying notions integrated in the PKMS 
 
Knowledge 
as 
Object 

Organizational Knowledge  
Knowledge 
as 
Social Action 

17 incl.: Earl 2001; b. 2 13 incl.: Blackler 1995 

0 excl.: e. 1 incl.: Snowden 2002; excl.: d. g. 4 incl.: a. 
0 excl.: j. k. l. 1 excl.: f. i.  4 incl.: c.; excl.: h. 

Personal Knowledge 
 

Legend (copied also in figure 1): Table & Figure 
[#] Knowledge Creation Models:  Sources: T1 F1 F2 
a. Information-Space, SLC, Knowledge Assets Boisot (2004) a a a 
b. SECI-Spiral, Ba, Knowledge Assets  Nonaka, Takeuchi (1995); Nonaka, Toyama, Konno (2000) b b, d6 
c. Three Worlds Popper (1978): Gaines (1989) c c c 
d. 'Seven Waterfalls', ARME, and OEAM Spirals Wierzbicki, Nakamori (2007ab); Nakamori (2011) d d, d0-d9 
e. Foraging and Sensemaking Process Pirolli, Card (2005) e e e 
f. Experiential Learning Model Kolb (1984) f f f 
g. Holistic KM Framework Yang, Zheng, Viere (2009) g g g 
h. Tacit and Explicit Knowledge Collins (2010) h h h 
i. Self-Transcending Knowledge Uotila, Melkas (2008) i i i 
j. Inferencing: Abduction, Induction, Deduction Shank, Cunningham (1996); Chow, Jonas, Schaeffer 

(2009) 
j j j 

k. Cumulative Synthesis Usher (1954, 2013) k k k 
l. Memetic Evolution  Dawkins (1976, 2006) l l l 
[#] The letters correspond to the notions and connectors discussed and visualized (referenced in the further text, table 1, figure 1 and 2) 
and cite relevant sources. The Connector's letters may be followed by a number to indicate sequence or sub-notions depicted in figure 
1.  

2. The Integration of Twelve Knowledge Creation Notions in a Single Knowledge Map 
Boisot’s three-dimensional Information-Space [a] forms the base of figure 2. With its codification axis tipped 
horizontally and divided in four sections (from left to right: uncodified-tacit-emotional, uncodified-tacit-
intuitive, codified-explicit-rational, and captured-explicit-PKMS), its diffusion and abstraction axes provide the 
lattices for positioning the other eleven notions [b-l]. However, only Boisot’s Social Learning Cycle (SLC) [a] and 
Pirolli’s and Card’s Foraging and Sensemaking Loops [e] align to the latter axis (from concrete to abstract) and 
appear dispersed over the full sections, whereas the remaining models are all placed in the middle of the 
abstraction axis and spread only across the diffusion dimension (from top to bottom: undiffused-individual, 
diffused-group, diffused-collective/organization/community/society). Eight icons (octagons) symbolize the 
relevant knowledge types in each corner (in line with the tacit/explicit, concrete-abstract, and 
diffused/undiffused combinations) supported by the exemplification of knowledge assets (ellipses). The three 
segments along the diffusion axis of the left section (uncodified-tacit-emotional) also corresponds to Collins’ 
differentiation of tacit knowledge and its explicability [h]. Kolb’s Experiential Learning Model [f] is displayed at 
the top between the two left sections to avoid illegible overlays, while Popper’s Three Worlds [c] is placed at 
the mid bottom and linked to the notions of Heritage Knowledge.  
 
Wierzbicki’s and Nakamori’s Spirals [d] which integrate Nonaka’s SECI-Spiral [b] are stretching from top to 
bottom across all the three left sections. Yang’s Holistic KM Framework complements the map by adding 
terminology and further connections [g] although some terms (namely: internalization, externalization, and 
indoctrination) are used differently. Uotila and Melkas link self-transcending knowledge [i] to the SECI Spiral by 
incorporating processes of disembodiment (sensing) and embodiment (located between the two left individual 
tacit sections) for visualizing (imagining ‘ba’) and subsequent potentializing (futurizing ‘ba’) the presence of 
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potentials which do not yet exist. This emphasis on intuition leads straight to Shank’s and Chow’s conception 
of abduction with its six levels of inference [j] complementing the induction and deduction approach. 
 

 
Figure 1: PKM Concept’s Integrated Twelve Knowledge Creation Frameworks shown individually 
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Usher’s (1954, 2013) Cumulative Synthesis [k] and Dawkins’ Memetic Evolution (1976, 2006) [l] accentuate – as 
the notions of the previous paragraph – the role of personalized and objectified knowledge. The former 
presents the emergence of novelty “as an accumulation of many individual items over a relatively long period 
of time. The magnitude of the individual item is small, but through [processes of] ‘Cumulative Synthesis’ the 
product becomes important” (Usher, 2013, p.61). Not every individual knowledge item, idea or meme 
captured might be of immediate utility, but, what might be considered to be irrelevant or misguided at a given 
time may turn out to be valuable later, and vice versa (Garud et al, 2016). Usher convincingly couples the 
activities of researchers and entrepreneurs by entailing a generic iterative sequence: (1) The perception of a 
problem or opportunity as an incomplete or unsatisfactory pattern, (2) which prompts the setting of an 
appropriate stage to assemble all the data essential to a solution, (3) in order to facilitate acts of insight, (4) 
followed by critical revision and full mastery of the new pattern (including prototyping), (5) as one of the 
prerequisites for a successful innovation (Usher, 2013, p.65). The approach (located between the three left 
individual sections) fits well with memetic evolution as well as with solving so-called ‘wicked’ problems, 
defined by Rylander (2009) as open-ended in the sense “that they are ill defined and characterized by 
incomplete, contradictory, and changing requirements and complex interdependencies and that the 
information needed to understand the problem depends upon one’s idea for solving it.”  
 
Dawkins (1976, 2006) originally introduced ‘Memes’ (e.g. idea, tune, catch-phrase, skill, technology) as basic 
units of cultural transmission or imitation that evolve over time through a Darwinian process of variation, 
selection, and transmission (in analogy to genes). This sequence [l] is located in the right (captured-explicit-
PKMS) section (figure 2) since the PKMS departs from current document-centric storing traditions which are 
“unnecessarily replicating content via copy and paste operations” and instead opts for “digitally embedding 
and reusing parts of digital documents via structural references” (Signer, 2010). The right section, hence, 
represents the PKMS repository which is further segmented (from top to bottom) according to classifications 
(meta-memes), relationships (structural references), entities (meme labels), and content (memes’ subject 
matter) residing in decentralized PKMS devices networked via Heritage of Memes’ Repositories at 
individual/institutional (iHomer) or world (wHomer) level of aggregation (symbolized as icons on the right). 

3. The PKMS Knowledge Map from the Knowledge Worker’s Perspective 
The challenges facing today’s knowledge workers have been addressed in the light of the shifting spheres of 
work, the lack of personalized tools, the growing world-wide opportunity divides, and the accelerating 
information abundance (Schmitt, 2013f, 2014f). As a consequence, the PKMS aims “for (1) managing/growing 
the intellectual, social, and emotional capitals of individuals, (2) by supporting their creative authorship 
throughout their academic and professional careers anywhere as contributors and beneficiaries of 
organizational and societal performance, educational services, and the world’s collective extelligence, (3) and 
by fostering creative conversations among teams, organizations, and communities for mutual benefit and 
competitive advantage via network and cloud technologies” (Schmitt, 2018c).  
 
The knowledge worker’s central position (marked by a transparent purple donut in the individual segment of 
the codified-explicit-rational section) affords him/her full access to the methodological processes described: 
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Figure 2: Integrated Twelve Knowledge Creation Frameworks presented as ‘public-transport-like’ Map 
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x Individually, his/her actual state of knowledge in this position might demand further analysis for full 
understanding and reflection which either lead to documenting the lessons learnt [d2] or to follow the 
path of Cumulative Synthesis [k123].   
Alternatively, particular action (e.g. implementations, experiments) might be required where the 
subsequent outcomes need to be tested, reviewed, interpreted, or predicted, followed by a decision or 
selection [d3] which might trigger the need for or emergence of sensing [i] or abduction [j1-6] 
processes to add self-transcending creative insights [i, j] before results can be documented [d3].   
The actual state of knowledge might not be deemed adequate necessitating a search for further 
evidence and information (4e, 2e) or the identification of relations, sources, and/or locations (3e, 1e) 
able to further inform the knowledge worker by following the Foraging Loop [e1234].  
If satisfied, the material gathered can be utilized to build a case or devise a report to tell a story by 
either presenting it to an audience or publish it [e56] to be followed up by receiving feedback leading 
to a re-evaluation and a potential need for revisions and/or additional support (6e, 5e).  
If the material is already sufficient, it can be directly published to what-is-labelled as the explicit 
Human Heritage Knowledge which, in turn, can also be accessed for learning [d0].  

x If other opinions or collaborations are called for, a debate or discourse might have to be initiated to 
fully inform the group in order to detect concerns, determine priorities, and/or select options to move 
closer to a suitable, feasible, and acceptable solution [d4].   
To facilitate collective creativity, the existing state of knowledge has to be verified and justified to a 
group in order to initiate phases of divergent and convergent thinking after which the results of the 
brainstorming or brainwriting sessions need to be crystallized and recorded [d5].  
In following the SECI Spiral, the material might need to be thoroughly internalized/routinized 
(exercising ‘ba’) before it can be shared/socialized with the group to create new ideas (originating ‘ba’) 
which have to be formalized/externalized (interacting ‘ba’) and productively combined/indoctrinated 
(systemizing ‘ba’) [d6].   
The Holistic KM Framework differs from the SECI Spiral by terms as indicated [g] and puts forward a 
reverse CES flow differentiated as institutionalization (from individual explicit to collective explicit), 
routinization (to collective tacit), and internalization (to individual tacit).   
The status quo might also lead to a need to revise the overall goal or strategy of the endeavour, 
requiring the sharing of the knowledge and a (re-)setting of objectives, their breaking down into 
operative process steps to be supported by the implementing agents involved and the final 
documentation in form of strategies, policies, procedures, or guidelines [d1].  
Boisot’s Social Learning Cycle (SLC) focuses on field research by scanning concrete tacit (embodied and 
embrained) knowledge to be codified and abstracted [a123] and subsequently diffused in order to be 
absorbed by the relevant people to hopefully facilitate the impact intended [a456].  

x At the meta-level, the I5-Spiral [d7] advises to collect intelligence (explicit), consult and involve people 
(tacit intuitive), and reflect and imagine together (explicit emotional) in order to integrate the findings 
for realizing an appropriate intervention for the problem or task at hand [d7]. In terms of an 
aggregated perspective of human civilization, the forms of knowledge (rectangles [d0]) accumulate as 
human experiences and culture and are “preserved as the Intellectual Heritage of Humanity (or the 
Third World according to Popper) with its emotive, intuitive, and rational parts”.   
“Our Emotive Heritage consists of an explicit part, such as artistic products (music, paintings, literature, 
movies), as well as a tacit part: the collective unconscious, archetypes, myths, and instincts of 
humanity. Our Intuitive Heritage contains, e.g., the a priori synthetic judgments of Kant, not 
necessarily true but nonetheless very powerful in stimulating scientific creativity, determining our 
hermeneutical horizons. Our Rational Heritage contains all recorded experience and results of the 
rational thinking”. This heritage exists “independently from the human mind in libraries and other 
depositories of knowledge” (Wierzbicki & Nakamori, 2007b).  
The interrogation of this Intellectual Heritage of Humanity (IHH) might lead to the innovating of new 
theories and tools (like the PKMS) which – being evaluated – update the IHH and are applied in reality 
[d9abc]. Their real-world application may entail targets and their control to modify reality which - if 
met – change existing reality. In the process, conclusions are drawn regarding the performance of the 
applied new theories and tools which further inform the IHH stored about them [d9def].   
Popper’s Worlds (1978) differentiate reality into three distinct spheres [c]: “World:1 comprises the 
concrete objects and their relationships and effects in the real physical world. World:2 refers to the 
results of the mental human thought processes in the form of subjective personal knowledge objects. 
World:3 represents the thought content made explicit in the form of abstract objective knowledge 
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objects which express the products of World:2 mental processes” (Schmitt, 2016j). All three worlds are 
highly interactive: “World:2 acts as an intermediary between World:3 and World:1. But it is the grasp 
of the World:3 object which gives World:2 the power to change World:1” (Popper, 1978).  
Successfully dealing with change, thus, constitutes an essential virtue and Yang et al (2009) position 
KM to be an appropriate tool for managing the dimensions and dynamic interactions of technical (TK: 
explicit), practical (PK: tacit intuitive), and critical (CK: tacit emotional) knowledge in an organization. 

x Considering the particularities of the critical knowledge and its interdependencies [g, d0] with the 
other two forms (TK, PK) and within the relationships between individual (I), groups (G), and 
organizations (O) becomes increasingly important and involves self-motivating (PKI by CKI) and 
determined/resolving (CKI by PKI), inspiring/indoctrinating (CKI by CKG) and integrating (CKI into CKG), 
realizing (PKG by CKG) and deliberating (CKG via PKG), orienting (TKG by CKG) and evaluating (CKG via 
TKG), composing/creating/performing in artistic/publicizing/transforming contexts (CKI to CKO) and 
interpreting (PKO into TKO) (Yang et al, 2009), (Wierzbicki & Nakamori, 2007a).  
By citing Motycka’s theory of scientists’ creative behavior in time of scientific crisis or revolutions, 
Wierzbicki & Nakamori (2006) stress that irrational factors can also become relevant. Accordingly, the 
ARME Spiral [d8] provides for the case of scientists who intuitively perceive a crisis of their discipline 
unable to be remedied by abstracting to intuitive heritage (PKG to PKO). As a way out, they revert to 
collective unconsciousness and regress to myths and instincts (PKO to CKO) which then requires 
influencing the emotional group feelings in order to obtain creative stimulation of novel disciplinary 
approaches (mythologization: CKO to CKG). However, the transition to and impact on group intuition 
necessitates specific discussions that have empathic understanding as its main goal (CKG to PKG). 

 
The resulting map demonstrates that diverse and seemingly incompatible KM notions (table 1) are capable of 
mutually complementing and supporting each other by synthesizing their distinctive positive feedback loops to 
comprehensively cover the continua of tacit and explicit knowledge where – in the world view of process 
theory – “all that exists is indivisible, interrelated, and unbounded in time and space. Human beings are 
[likewise] interrelated in an extensive continuum, with their own past and future as well as that of others. The 
individual stands in the present moment holding past experiences within and unites with experiences of the 
self and others to transcend the self to a new unity” (Nonaka, Toyama, & Hirata, 2008, pp. 242-243). 
Integrating the structures and visualizations depicted together with the supported human interactions in the 
PKMS workflows as well as in the envisaged PKM e-learning content allows for adopting the ‘Emergent 
Innovation’ approach alluded to. 

4. Extending KM Practices as a Sustainable Intervention tackling Opportunity Divides 
Traditional Organizational Knowledge Management Systems (OKMS) are based on monolithic technologies 
requiring large investments and costly maintenance. Their institutional focus and top-down approach calls for 
prohibitive restrictions and ring-fenced user communities. Although first-generation content-based OKMS 
have been broadened by collaborative community-oriented systems, shortcomings of insulated incompatible 
silos lacking integration and acceptance persist. While current KM technologies are able of locating vast 
amounts of digital information, adequate tools for selecting, structuring, personalizing, and making sense of 
the ever-increasing digital resources available to us are missing (Kahle, 2009). Accordingly, the opportunity 
divides for connecting and empowering knowledge workers are widening. 
 
Fittingly, PKM is envisaged as a decentralizing KM revolution and as a vital educational concern aiming at 
strengthening individuals’ sovereignty and collaborations (Levy, 2011) - not at the expense of OKMSs but 
rather as the means to foster a fruitful co-evolution. Based on distributed networked personal devices, 
bottom-up, curation, and feedback approaches, and structurally-referenced meme-centric repositories 
(substituting document-based storage practices), the PKMS concept supports creativity and human capital 
formation throughout individuals’ academic and professional careers independent of space (e.g., 
developed/developing countries), time (e.g., study or career phase), discipline (e.g., natural or social science), 
or role (e.g., student, professional, or leader). In taking on knowledge and skills as portable and mobile, 
professionals - while moving from one project or responsibility to the next – are afforded the autonomy to 
safeguard and develop their personal expertise systematically and sustainably and to voluntarily share it with 
associates and institutions close to them.  
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KM’s current status quo versus PKM has been further assessed utilizing the SVIDT methodology (Strengths, 
Vulnerability, and Intervention Assessment related to Digital Threats) (Schmitt, 2018b). By substantially 
breaking with current KM paradigms and practices, the PKMS rather qualifies as a disruptive General-Purpose-
Technology (GPT) than a sustaining innovation (Schmitt, 2016j). It, hence, not only allows individuals and 
institutions to better focus their time and attention on exploiting their knowledge and on its further 
exploration, it also affords appealing opportunities for stakeholders engaged in the contexts of education, 
curation, and research (Schmitt and Saade, 2017), professional practice (Schmitt, 2018c), development 
(Schmitt, 2016h), and entrepreneurship (Schmitt, 2018a). 
 
Key in this endeavour is effectively reducing information entropy to focus finite human attention and cognitive 
capabilities and to gear the PKMS’s logics and logistics of knowledge formation towards transforming Popper’s 
abstract inaccessible non-interrogatable World Three into a tangible accessible interrogatable knowledge base 
named ‘World Heritage of Memes Repository’ (WHOMER) – to be further detailed below in the context of the 
extended PKMS workflows depicted in figure 2. 

4.1 The PKMS Concept of Memes: Providing a finer Granularity for storing Knowledge Structures  
“Economies don’t merely evolve over time, they coevolve. What people believe affects what happens to the 
economy and what happens to the economy affects what people believe. This positive feedback loop is the 
signature of coevolutionary learning” (Batten, 2000, pp.6) responsible for the exponential growth of 
knowledge further reinforced by advancing technologies propelled by humans in pursuit of affordances. 
Although positive feedback and co-evolutions share similar outcome properties, a key difference attributed to 
them is that the former is predictive-causal, whereas the latter is reactive-unpredictable (McKelvey, 2002).  
 
The advance of knowledge saw the successive emergence of the tacit-emotional, tacit-intuitive, and explicit-
knowledge types in concert with their respective positive feedback loops, knowledge stocks and flows (as 
synthesized in figure 2). Initially based on the evolution of intelligence (table 1 bottom-left; Dennett, 1995, 
pp.373-380), the further progress can be aligned to a sequence of co-evolutions (table 1 bottom-right) each 
based on the interaction between physical (top row) and social (bottom row) aspects facilitated by an enabling 
catalyst or driver (middle row) (Schmitt, 2018b). At each transitional stage, human progress had been running 
into constraints which could only be overcome by adding an even more powerful co-evolution triggered by the 
emergence/invention of capacitating general-purpose technologies (#1-#10) (Schmitt, 2014b, 2015h). Due to 
its own transformational muscle, the current 4th co-evolution (digital revolution) is again approaching a stage 
of severe constraints (e.g. information overload, fake-facts and post-truths, lack of personal tools and 
opportunity divides) which signify—in the author’s view—the presently emerging and most crucial barriers to 
the educational and work-related transformations essential for individual and collective development. 
 
As a remedy, the conceptual scheme of ‘Memes’ (a driver from the very 1st co-evolution on) allows adopting 
the useful metaphor of ‘Living Organisms’ for knowledge and ideas whose survival depends on enduring in 
their medium of occupation and on the endurance of the medium itself. In terms of Popper’s Three Worlds [c] 
and the SECI Spiral phases [b] alluded to: “They, currently, either need to be encoded in inanimate durable 
world:1 vectors (such as buildings, machines, products, software, storage devices, books, great art, or major 
myths) spreading at times unchanged for millennia, or to succeed in competing for a living host’s world:2 
limited attention span (such as people, teams, corporations, or economies) to be [subjectively] memorized 
(internalization) until forgotten, codified (externalization) in further [concrete] world:1 objects [(via objective 
abstract world:3 objects)] or spread by the spoken word to other hosts’ world:2 brains (socialization) with the 
potential to mutate into new variants or form symbiotic relationships (combination) with other memes 
(memeplexes) to mutually support each other’s fitness and to replicate together” (Schmitt, 2018b).  
 
Since memes and their inbuilt ideas flourish in the virtual ‘Ideosphere’ (as maintained by Memetics) as well as 
in the visualized three-dimensional KM mapping (as exemplified by the SECI Spiral), the PKM repository is 
dwelling in the same space (figure 2 right) and is mimicking the memetic ideosphere with its rich resources and 
structural relationships (instead of storing redundant content in documents). Three of the repository’s four 
connecting workflows [l1ab, I4b] square straight with the knowledge worker’s central position (top 
transparent purple donut), while the forth [l4a] ties into the realm of the Human Rational Heritage (bottom 
transparent purple donut) and connects with the knowledge workers via the Foraging Loop and Learning.  
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4.2 WHOMER: Creating a Unified Transdisciplinary Accessible Interrogatable Knowledge Base 
Stewart and Cohen (1999, pp. 243-245, 288-289) termed this cumulative archive of human cultural experience 
and know-how ‘Extelligence’, the external counterpart to the intelligence of the human brain/mind which 
deals in information whereas intelligence deals in understanding; together they are also driving each other in a 
complicit process of accelerating interactive co-evolution. This accumulating knowledge heritage, however, 
can only be accessed, augmented, and further accrued by individuals with the know-how and means to utilize 
the KM topography depicted - provided the accelerating information abundance does not exceed the finite 
attention their cognitive capabilities are able to master.  
 
Henceforth, if ideas and content collected or received succeed in competing for a PKMS user’s attention to be 
understood and made sense of as original or mutated memes, he/she can capture them using his/her PKMS 
device [l1a]. These securely stored memes may be modified and/or related to each other to form symbiotic 
memeplexes (e.g. classifications, draft documents, knowledge assets) to replicate together [l2]. By voluntarily 
sharing memes with the PKMS community, they are assimilated as extelligence in the ‘World Heritage of 
Memes Repository’ (WHOMER) [l3a] where additional curation services focus on eliminating redundancies, 
consolidating traceabilities, computing relevant metrics, and effectuating access and creative conversations 
benefitting the PKMS community [l4a]. Since anything (in a standardized memetic format) is expressible, 
combinable and curatable, linked distinctive memes of diverse disciplines are able to mature - with a growing 
user and shared meme base over time – into a single unified transdisciplinary digital knowledge repository of 
the world’s extelligence - to be accessed, re-purposed, or added to – with distinctive benefits: 
 

x While the document-centric ‘book-age’ paradigm compels us to experience our nonlinear holistic 
world via linear disciplinary-divided fragments, the information-and-trajectory-rich WHOMER base 
provides extensive associative multi-disciplinary pathways for exploration. 

x This cumulative synthesis of unique memes also allows for ‘traceability’, a back-bone of modern 
manufacturing by tracing the history, application or location of an entity by creating an as-built 
genealogy across diverse value chains and sources. In PKMS terms, memes correspond to entities, 
knowledge assets to as-built genealogies, value chains to authorship and classifications, and sources to 
output of any discipline. 

x WHOMER’s meme-based content may be further utilized to develop learning assets for a PKMS-aligned 
Learning Management System (LMS) [l3b] to foster an envisaged novel e-Learning approach [l4b] 
(Schmitt, Saade, 2017). The envisaged Personal Learning Environment (PLE) plans utilizing three-
dimensional topologies as non-linear navigation/interaction spaces to offer learners suitable choices of 
where to start and how to proceed with their transdisciplinary learning experience (Schmitt, 2018b). 
Also, once sets of memes repurposed in an e-learning asset have been studied, they also become 
‘active’ in the learner’s PKMS device for utilizing WHOMER’s added connectivity, for learning retention, 
or for repurposing them in assignments or any other aspect of the learner’s further career. 

5. Conclusions and the Road ahead 
The PKMS-related design science research presented is promoting the call for a decentralizing Knowledge 
Management revolution (Levy, 2011) by addressing current opportunity divides in terms of access and tools 
and by affording an alternative to the traditional document-centric storage paradigm which over-simplistically 
models digital documents “as monolithic blocks of linear content with a lack of structural semantics” (Signer, 
2010). Instead, the PKMS repository offers, for instance, a finer granularity and easier re-use of referenced 
information units (memes); bi-directional relationships between them with enhanced traceability and metrics; 
forward feeding information about a meme’s obsoleteness, authenticity, and validity; and curation of “the 
voluntary contributions by the PKMS community ensuring that identical memes shared were to be merged 
while preserving all their unique relationships for providing accessible accumulating collective extelligence” 
(Schmitt, 2018b) turning, in effect, Popper’s abstract world:3 (figure 1c) into a concrete one (right section in 
figure 2). The PKM for Action (PKM4A) map adds a further visualized framework to the educational PKMS 
provisions, covering PKM for Empowerment (PKM4E) to address ignorance issues (Schmitt, 2018c), PKM for 
Development (PKM4D) to provide a heuristic for reflecting on the ambitions of the users the PKMS serves and 
for assessing KM interventions (Schmitt, 2016h) as well as PKM for Impact (PKM4I) and for Sustainability 
(PKM4S) (in-progress). After completing the test phase of the prototype, its transformation into a viable PKMS 
device application and a cloud-based WHOMER server based on a rapid development platform and a noSQL-
database is estimated to take 12 months. 
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Abstract:  Despite the importance of knowledge management in university teaching, the available Knowledge 
Management Systems (KMS) only collect a structured knowledge content. These static solutions do not enable individuals 
to work in offline mode and transfer knowledge between teachers' computers and academic information systems/clouds. 
In their research on automation of teaching, which the authors consider a knowledge-based process, the lack of 
interdisciplinary definition of knowledge is identified as the crucial problem. Computers were invented for processing the 
information. Therefore, a suitable knowledge representation is needed. Moreover, in education, philosophy or knowledge 
management field, the knowledge remains on the hierarchically higher level than information. As presented at previous 
ICICKM conferences, the BIKE(E)/WPad has been developed as a multi-purpose software, which functions as a personal 
KMS or as a supporting tool for collaborative activities of teachers and researchers. The authors retrospectively analyzed 
that the software works as a multi-purpose system because it is based on a virtual knowledge unit representation which is 
both computer and human readable. Therefore, it enables knowledge workers to simulate knowledge processing beyond 
state-of-the-art (similarly knowledge management).  Such simulation is not possible when using existing KMS because they 
do not  have a knowledge representation. When solving the IT support for Knowledge Management, a massive amount of 
knowledge is accumulated over the years, and this needs to be semantically and ontologically structured. Contextually, the 
authors identified another challenge relating to how to transfer "larger" knowledge between home and work computers, 
clouds, including e-carriers. The lifetime of software is short for long-term solutions which causes an absence of a 
technological solution. In contrast, the in-house software has been evolving for more than ten years. This research explains 
how the challenges mentioned above are solved, with focus on issues of transmission of knowledge between faculty’s 
team of researchers and a community of researchers from five European countries (so-called Visegrad countries). 
Particularly, the BIKE(E)/WPad application and IBM BOX cloud for transmission and sharing of the knowledge are 
presented.    
 
Keywords: Knowledge management, knowledge transmission processing, knowledge management systems, knowledge 
management software, knowledge representation 

1. Introduction 
Within knowledge-based processes (e.g. teaching, learning, research), the knowledge management (KM) 
represents a useful supportive tool for the complex handling the knowledge and information of an 
organization. Similarly, any personalized IT support of the KM requires a complex approach due to the 
uncertainty of mental processes, which additionally, are not enough structured. This results in the existence of 
hundreds of KM software at the market with different characteristics. However, such KM software is not 
enough personalized. Moreover, it represents rather static solutions, which do not enable universal approach 
of individuals, i.e. to work in offline mode and to transfer knowledge between teachers' computers and 
academic information systems/clouds. From this point of view, a suitable characteristic of the Zendesk-KM 
software (Zendesk WEB portal, 2018) indicates that the software “catalogues and disseminates institutional 
knowledge“, and it is like “a customized, digitized library that your employees and customers can search for 
company info whenever and wherever they want“. Additionally, it is accentuated that “a good knowledge 
management solution can capture the knowledge of your in-house experts even if they leave the company, 
making it a critical education management system for enterprise businesses with growing institutional 
knowledge“. In this context, it should be emphasized, that any technology tools and systems must fit not only 
in the organization's requirements, but they must be appropriately designed and implemented at the personal 
KM level. This personal aspect is not frequently discussed in the scientific literature, although know-how of a 
company or organization, particularly which is knowledge-based, is a summary of tacit knowledge of 
individuals (e.g. teachers and researcher in an academic environment). The author’s approach of the IT 
support is based on the personalized and universal IT support of KM, which is grounded on the design of a 
specific knowledge representation (Svetsky, Moravcik and Stefankova, 2013; Svetsky, Moravcik and Tanuska, 
2017). The following sections briefly outline the research background of IT support of KM, how it is solved at a 
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personalized level by using the in-house all-in-one software BIKE(E)/WPad, including its combination with IBM 
BOX cloud for supporting the international community of researchers V4+AcaRDC within cloud content 
management and project cloud content management.  

2. Research Background – Terminology and Challenges for IT Support of KM 

2.1 The Interdisciplinarity of the Issue of Knowledge 
It is complicated to briefly describe the research background of IT support of KM due to its interdisciplinarity. It 
is caused by the term of knowledge causes although that we all intuitively discern what knowledge means. As 
mentioned in the previous ICICKM conference, the concept of knowledge is poorly defined (Svetsky, Moravcik 
and Tanuska, 2017). Primarily, a universal definition of knowledge does not exist. Thus, knowledge has 
different meanings in philosophy, education, psychology, knowledge management, likewise in the field of 
computer science and information and communication technology (Frost, 2017). For instance, in the Stanford 
Encyclopedia of Philosophy, some categories of knowledge are distinguished: “know how to do something”, 
“know a person”, and “know that some facts are true” (Fantl, 2017). The definitions relate to terms like a 
“knowledge-how”, “knowledge-that” or “propositional knowledge”. Similarly, “tacit” and “explicit” knowledge 
is terminologically used in the field of KM. The focus is on knowledge exchange and knowledge sharing within 
the communities of practice. Terms such as “curriculum knowledge”, “content knowledge”, and “scientific 
knowledge” are common in academic teaching. Additionally, the TPACK framework for “teacher knowledge” is 
used in connection with IT (Technological Pedagogical Content Knowledge). It is important to note that 
knowledge is held hierarchically higher than information and data in these fields. Similarly, a layman constructs 
knowledge from information and information from data. Thus, the most fundamental knowledge is 
information. Such existing terminological variety is a big challenge for any IT support of KM because computers 
require a unique knowledge representation for knowledge processing. Nevertheless, a universal definition of 
knowledge does not exist. Moreover, the hierarchy of knowledge-information is reversed in computer science 
in comparison with other fields, including the field of ICT (compare with the ICT field of “Knowledge Discovery 
in Databases”). Namely, the computers were invented for information processing, and at the smallest scale in 
the computer, information is stored as bits (binary digit - 0 or 1) and bytes (one byte is eight bits). More details 
are to be found in various general articles (see, e.g. Hoang, 2013 or Taylor, 2018). In other words, computers 
work with gigantic sequences of binary digits 0 and 1. Such bytes/bites are organized to the simple fixed data 
types, and more sophisticated data structures were developed step by step during the evolution of computers, 
which enable users to model real world (from simple texts, images, audio formats to present design studios).  

2.2 Methodology of the Knowledge Processing and IT Support of Knowledge-based Processes 
Authors’ approach (Svetsky, Moravcik) in the research on automation of human knowledge processing is based 
on the design of the unique and universal data structure, so-called “virtual knowledge unit”. This knowledge 
representation is a fixed user’s data type. Because teaching, research, or knowledge management are 
knowledge-based processes, such virtual knowledge represents a primary parameter of control and 
automation of these processes. As previously published (e.g. Svetsky, Moravcik and Tanuska, 2017), the 
knowledge units are processed in batches by using the in-house software BIKE(E)/WPad (based on a specific 
database paradigm). WPad, as a selected part of the in-house software, is installed on users’ computers. Figure 
1 illustrates the used methodology which is applied in designing the IT support of KM. 
 
The human knowledge processing of an individual depends merely on how a user can insert own tacit 
knowledge into the virtual knowledge units. “Insert“ means “to write” in natural language as a plain ASCII-text 
and thus create a personal knowledge base. Similarly, a group of researchers, teachers, or users, in general, 
can build a shared knowledge base. It is important to note that knowledge is consequently stored in WPad 
tables, which can be transmitted between off-line computers and online environments. It must be emphasized 
that such approach is strictly personalized. Thus, it enables individual users to convert tacit knowledge to 
explicit knowledge and handling the knowledge in general (i.e. managing, sharing, exchanging, transmitting). In 
other words, the in-house software functions as a personal software for personalized KM, i.e. as a personal 
KM/KMS tool. Contextually, the authors present this multi-purpose all-in-one software as well as the 
supporting tool for collaborative and shared activities of teachers and researchers. Moreover, the software can 
be used or simply modified as an organizational learning tool and support for solving the person-organization 
interaction (Makraiová, Cagáňová, Woolliscroft and Čambál, 2013).  
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Figure 1: Schema of the automation of the knowledge processing within IT support of KM 

2.3 Approaches for IT Support of KM  
According to the Techopedia (Techopedia Inc. WEB portal, 2018), a knowledge management system (KMS) is 
“a system for applying and using knowledge management principles“, which “include data-driven objectives“; 
“The KMS is made up of different software modules served by a central user interface“; “Some of these 
features can allow data mining on customer input and histories, along with the provision or sharing of 
electronic documents”.  KM is considered the “efficient handling of knowledge or information and related 
resources within an organization”. While an organizational KM approach focuses on the organization and how 
KM can be designed to facilitate knowledge processes to achieve organizational goals, the techno-centric 
approach focuses mainly on the technology concerned with the gathering, storing and sharing of knowledge. 
 
From the IT point of view, the following IT supporting subcategories of KM are mentioned:  Business 
Intelligence, Concept Mapping, Data Mining, Information Retrieval, Mind Mapping, Online Training Systems, 
Text Mining (Curlie.org WEB portal, 2018). Additionally, to mention Wikipedia characteristics of KMS, 
Knowledge management software is “a subset of Enterprise content management software, which contains a 
range of software that specializes in the way information is collected, stored and/or accessed” (Wikipedia, 
2018; Girard J.P and Girard J.L, 2015). Moreover, “a subset of information management software that 
emphasizes an approach to build knowledge out of information that is managed or contained is often called 
knowledge management software”. To compare with, the BIKE(E)/WPad enables one to perform many of 
these functions of KMS as all-in-one-tool. However, current KMS are less personalized. They do not enable 
individuals to work in offline mode and transfer knowledge between teachers' computers and academic 
information systems/clouds as was mentioned above. Figure 2 illustrates how a personalized knowledge 
management infrastructure was built by involving the above-mentioned IT approach for KM which is 
implemented by the main author of this article and the designer of the in-house software.  
 
Regarding the integration of digital technology into KM, it is essential to mention that correspondingly to the 
contrast with long-term teaching needs, the life-cycle of technological tools is shorter. In other words, after 
the period of 3 to 5 years, computers gradually become slower. This fact is rarely discussed in scientific 
literature. It is automatically supposed that a computer perfectly supports its functions. However, for a 
knowledge worker who needs sustainable and long-term personalized support, such prediction is incorrect. 
The authors divided the obstacles that are related to the barriers of ICT integration into knowledge-based 
processes into following categories (Svetsky and Moravcik, 2016):  
 

x Internet Browsers  
x Changes in Hardware and Software 
x Servers and Networks 
x Students and the Human Factor. 
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Figure 2: Example of the personalized knowledge management infrastructure  

2.4 Strategic Management as Potential Target Field for IT Support of KM   
The strategy is the main topic of the strategic management in an academic field study, which represents a 
complex managerial tool that is significant for a strategic decision making. More detailed information can be 
found in previously published works (Mintzberg, 1998; Porter, 1980). Strategic management is, e.g., a part of 
Strategic Business Management Program at Harvard University (https://www.extension.harvard.edu/ 
professional-development/programs/ strategic-business-management). KM plays a significant role within the 
strategic decision making, which is based on the use of the principles of strategic thinking, tools and 
procedures of verbal/formal logic and in connection with IT that is based on sustainable development 
(Moravčík et al., 2012). However, it is not possible to cover such complex subject with one software. In 
addition to the standard Excel and PowerPoint, several specific software is used, e.g. for AHP, SWOT analysis, 
operational analysis. For instance, authors apply Expert Choise-software to solve strategic routing tasks in the 
context of the Sustainable development and Corporate social responsibility (Drieniková et al., 2011). Within 
current research of the V4+AcaRDC consortium, this matter is supported by using the in-house application 
WPad (knowledge-based corpus, and tutorial-application for SWOT analysis). 

2.5 Knowledge Transmission within IT Support of KM 
The outcomes of the research on CSCL (Computer Supported Collaborative Learning) showed that this requires 
the teacher to solve both didactics solutions (to indicate and define didactic algorithms), and software and 
hardware solutions – particularly, to solve the knowledge transmission between off-line and online 
environments (Svetsky, Moravcik, Tanuska and Cervenanska, 2018). From the analogical point of view of IT 
support of KM, firstly, it requires a researcher to design KM algorithms. The knowledge transmission within the 
personalized KM infrastructure, as illustrated in Fig. 2, is solved by using the Utility model which is registered in 
the Slovak patent office (Svetsky, Moravcik, 2014). This way, the knowledge transmission additionally relates 
to the IT support of KM within the community of researcher, as it is explained in the next section. Regarding 
the data/knowledge transmission, the required cases that occurred in practice are described in table 1.  

Table 1: Examples of data transmission/transfer cases  
Data transmission/transfer cases required for the complex IT support 

Adoption to Windows: file management and conversion 
of formats (pdf, images) 

Data transfer via WIFI and e-mail communication 
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Data transmission/transfer cases required for the complex IT support 
FTP is needed (teachers’ computers -  virtual space of the 
institute) 
Data compatibility from other software outputs (ASCII 
unification) 

Data transfer from the EU, national, local, and institutional 
resources and information systems (CORDIS, AIS) 

Data transfer from other database platforms, Excel, 
text/audio editors 
Data transfer from the internet services, databases and 
repositories 

Teachers’ computers -  Faculty’s cloud 
Teachers’ computers -  Global clouds (e.g., Google Drive) 

Data transfer from the internet browsers 
Data transfer from the USB and external discs 

Data transfer from the mobiles, digital camera, e-carriers 
International networking (V4+AcaRDC): 
Researchers’ computers – IBM Box cloud 

3. Knowledge Management within the Project Cloud Content Management 
The terminological chaos which results from the absence of suitable representation and definition of 
knowledge causes that the same work with the computer files is referred to different fields, e.g. to information 
management, document management, content management, and knowledge management. For this purpose, 
global IT companies currently offer the cloud-based solutions, called Cloud Content Management (CCM), or 
Enterprises Content Management (ECM), respectively. According to the IBM-cloud services, “Content 
management solutions enable an organization to take full advantage of the customer information and 
company knowledge embedded in their content” (IBM WEB portal, 2018). Within the project V4+AcardRDC, an 
academic community of researchers was offered to transform its work in the cloud with IBM and Box by IBM 
Slovakia, which enables the researchers the CCM. From an individual point of view, the main advantage is the 
possibility to synchronize the users’ data. For instance, the main author of this article applied it for automated 
transfer of files from his computer to his second computer that is placed in another room when using home-
WIFI, i.e. a local area network. It was more effective than to use USB for the data (files) transmission. Such 
automated files transmission by using the BOX is especially suitable for sharing collaborative activities of 
researchers and teachers, i.e. within a community of practice. According to our discovery, that BOX can be 
additionally and successfully used for project management. Therefore, a Project Cloud Content Management 
(PCCM) is being currently developed. Figure 3 illustrates a screenshot from the BOX-CCM system webinar (the 
researcher participated in this online seminar, took notes/knowledge to the table of in-house software WPad 
and downloaded instructions in pdf-files to his client computer, and the files were automatically transmitted to 
the shared BOX cloud environment).   
 

 
 

Figure 3: Screenshot of the virtual seminar related to the global BOX applications 

The IBM-service was additionally defined, “ECM solutions capture, store, activate, analyze and automate 
business content, providing new value from data that was previously unstructured and unavailable“. In 
comparison with this, the in-house software BIKE(E) functions analogically on a personal level with the off-line 
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computers, i.e. both as the Personal Content Management and Personal Project Management tool. Moreover, 
the main author tested it successfully on the faculty’s “cloud” on a personal and collaborative level. This 
resulted in an idea of a combination of the personal software with the shared BOX-service for the transmission 
of shared content, or the files-transfer. However, as mentioned above, the BIKE(E)/WPad enables the 
transmission of human knowledge by using the virtual knowledge units/cells. This is more personalized case, 
from the Human-Computer Interaction (HCI) point of view, and closer to a simulation of mental processes, 
which are naturally always knowledge based. In other words, when content is embedded into files, after time 
too many files are collected on a personal or work computers. Thus in general, entropy is increased. Contrary 
to this, knowledge represents only an efficient part of larger content. This is a big challenge for next 
modification and developing the in-house software.  Figure 4 illustrates the interlinking of BOX and WPad on 
the example of the shared collaborative activities of the V4+AcaRDC consortium community of researchers. 

Figure 4:  Schema of the combination of BIKE(E)/WPad in-house software with IBM BOX cloud CCM system 
(including explaining the PCCM) 

4. Conclusion 
The article describes a specific IT support of Knowledge Management and Transmission within the community 
of researchers. It was presented as a sharing the personalized IT support (by using the in-house software 
BIKE(E)/WPad) and the cloud content management service (by using the IBM BOX). The added value of the 
research is based on a personalized approach of the authors, which has been continually published in 
conferences ICICKM, IAENG, IGIP. The personalized in-house software enables one to convert his tacit (human) 
knowledge into the virtual (machine) knowledge units/cells and automate human knowledge processing in a 
user-friendly way. In other words, the knowledge processing and transmission are possible within the 
knowledge management of both individuals (teachers, researchers) and community of researchers. It wase 
illustrated on the example of the shared collaborative activities of V4+AcaRDC‘s consortium on IBM BOX cloud.  
 
The research consortium consists of researchers and teachers from the five EU/Visegrad countries. Moreover, 
this community of researchers applied BOX not only for a standard CCM but it was additionally used for 
the project cloud content management (PCCM), which is associated and linked to the off-line content 
management system, that is controlled by the project leader and manager. Such function seems to be the 
second added value beyond state-of-the-art. Contextually, an application for the KM within the field of 
strategic management was additionally developed (i.e. by modifying the user menu of the in-house software).  
 
In particular, the authors will further focus on the research on automation of generic activities of the 
knowledge-based processes, where any knowledge management is significant. For example, the “Educational 
robot/Personal memory system“ will be developed by the V4+AcaRDC‘s consortium.  
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Abstract: The problem of intangibles valuation in recent years is playing a constantly growing role for companies, both in 
developed and emerging economies. In Russia, the interest to valuation is related directly with development of legislation 
protecting intellectual property rights. The standards of intangibles valuation that have been accepted in Russia, are based 
on the principles of IFRS, thus making appropriate the commonly used approaches, among which the discounted cash flow 
(DCF) based approach has the most importance. The formula method has become quite widespread in global economic 
practice, as an approach for assessment of the part of intangible assets that is not accounted in bookkeeping records. For 
example, the standard procedure of application of this method is presented in depth in Handbook of Business Valuation. 
Contributors: Thomas L. West - Editor, Jeffrey D. Jones - Editor. (1999). The analysis algorithm is limited to four operations: 
1. Determine the value of tangible assets and liabilities. 2. Calculate the size of the representative operational profit. 3.
Determine the required rates of return on tangible assets. These indicators are used for calculation of profits on tangible 
assets, which are then to be deducted from the representative operational profit in order to define the “surplus profit” 
value. 4. Determine the required rate of return on intangible assets. This value is used for calculation of intangible assets, 
or “goodwill”. Subsequently, total company value may be determined by adding the “goodwill” value to the net tangible 
assets value determined as described in clause 1. A similar approach is followed by Reilly R. Jr, Schweihs R., Reilly R. (2004) 
Abrams J.B (2010) Copeland T., Koller .T, Murrn J.et al. (2000). Damodaran A.(2002). The levers concept represented by the 
authors (Tkachenko et al., 2016) enables the approach to be changed to attributing a value to intellectual assets which are 
subject to the specific features of a shipbuilding company. The specific nature of shipbuilding products is the small-series 
production, wherein each vessel in the series can have additional unique characteristics that require significant 
development work and preparation of design and engineering documentation. The problem of placing a value on the 
unique technological solutions being created and their inclusion into intangible assets involves modification of the existing 
methodology of valuation. In their article, the authors propose a modified methodology of valuation based on the formula 
method taking into account the technological lever, human capital assets lever and the brand lever. 

Keywords: valuation of intellectual capital, intellectual capital levers, The formula method 

1. Introduction
The problem of determination of the value of intangible assets of an enterprise is a relatively new one for 
Russian theory and practice. Fixed assets balance value analysis of several hundred enterprises conducted in 
2003 by Mikhailov & Partners. Strategic Communication Management Agency showed that its value is 
significantly lower than the real market value. 15 years later in 2018, the analysis carried out by the authors of 
this article showed that the situation practically did not change. As a result, the profit tax base was overstated 
for profitably operating enterprises. Underestimation of the assets of enterprises, in general, and intangible 
assets, in particular, negatively affects their renewal, as it is short of depreciation funds calculated as a 
percentage of the explicitly understated value. Therefore, the depreciation fund is practically not used for 
renovation and the only real source – profit - is taxed which raises the cost of expenditures for renovation by 
the value of the profit tax. In addition to overstating tax base, the understated value makes it difficult to obtain 
credit resources, reduces the amount of share capital and prevents an adequate assessment of business value 
dynamics. 

The authors agree with Roos, G. Pike, S. and Fernstrom, L. (2005), Dumay (2009) and Bratianu (2018). The 
intellectual capital of an enterprise is a very complicated and dynamic system consisting of interdependent 
and interpenetrating elements. The cost of these elements changes under the influence of both internal and 
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external factors of diverse nature and controverse dynamics. We are strongly convinced that analytics based 
on fuzzy sets is the most adequate mathematical tool considering the non-linearity of intellectual capital 
(Tkachenko, et. al 2016, 2017).The evaluation of intellectual capital based only on  accounting methods bears 
rather strong limitations that can potentially and severely affect the results obtained. However, the authors 
have successfully applied this theoretical approach to intellectual assets evaluation for shipbuilding companies 
in Russia. Moreover, according to the common practice in Russia, evaluation of intellectual assets must be 
conducted according to the Federal Standard titled “Evaluation of intangible assets and intellectual property” 
(FSO No. 11). This standard strongly recommends the use of  an income capitalization approach as the most 
appropriate one. This income capitalization approach is singularly endorsed by both Russian tax authorities 
and local top managers of Russian companies. Therefore, the authors have rigorously followed this method to 
fully adapt the income approach to specific intellectual assets evaluation practices.  
 
Classical approaches are cost, market and income ones. 
The cost of depreciated historical cost (DHC) in the framework of the above approaches can be determined by 
the following methods: 

x premium profits method; 
x cost savings method; 
x surplus profit method (capitalization of goodwill); 
x method of royalty; 
x method of royalty exemption; 
x method of direct comparison of sales; 
x creation value method. 

 
The latter two methods are typical for market and cost approaches, respectively; the other methods are 
implemented within the income approach. Surplus profit method (capitalization of goodwill) is separately 
identified among them as a method which the most correctly meets the conditions of the cost approach to 
business. It is connected with one more classification of non-material resources of the enterprise which allows 
to possess: 

x business goodwill (undivided intangible assets); 
x personal goodwill; 
x identifiable intangible assets . 

Surplus profit method is specific for the assessment of goodwill, that is, according to the norms of Russian 
accounting, business reputation of the enterprise. 
 
When establishing the value of goodwill, it is necessary to determine whether the return on capital invested in 
intangible assets exceeds the alternative capital costs. Alternative capital costs are calculated based on the 
costs of share capital raising and weighted capital costs. Thus, the value of goodwill is determined by the 
existence of an excess over the cost of capital. This means that there may be a negative value, which will 
reduce the adjusted value of assets reflected in accounting documents. 
 
The method of goodwill estimation is as follows: 

1. Calculate adjusted net operating profit created at the expense of the total historical investment costs 
for the acquisition (creation) of identifiable tangible and intangible (non-material) assets. 

2. Determine alternative costs of a favorable opportunity for the invested capital. The obtained result is 
used to calculate the "normal" (basic) annual net profit in relation to the value of identifiable tangible 
and intangible assets that are exploited in the business. 

3. Set the sum of "surplus profits" represented by the difference between the actual adjusted net 
operating profit and the "normal" annual net profit. 

4. Determine discount rate and an appropriate period of time during which it is possible to obtain 
"surplus profits". 

5. Finally calculate value of goodwill on the basis of the cost of "surplus profits" brought to the present 
moment for the expected duration (the period of discounting). 

6. Check the obtained result. It can be done be comparison of the difference between a business cost, 
which is determined by the discounted cash flow method, and the method of goodwill capitalization. 
Another check for the purpose to estimate the total cost of goodwill business is to take the difference 
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between the value of the entire business enterprise assuming that it owns and uses intangible assets in 
the business and compare it to the total value of the enterprise by assuming that it is not an owner of 
the same intangible assets. 

 
The other methods in the framework of income approach are based on the discounting of cash flows from the 
use of intangible assets. The choice of a certain method is determined by various factors, among which the 
following ones can be distinguished: 

x the nature of the intangible asset that is the subject of the evaluation; 
x sustainability and nature of income. 

2. Research Methodology  
There are several approaches used to measure intellectual capital on the basis of financial indicators. The 
mainstream one is the indication of intellectual capital impact on the company’s value. Pulic (2005) introduced 
the Value Added Intellectual Coefficient (VAIC™), which later became very popular. It enables analysis of the 
contribution of intellectual capital components to the creation of value added: 

VAIC™ = HCE + SCE + CEE,     (1) 

where HCE = VA/HC (Human Capital Efficiency referring to per unit of value of human capital), SCE = SC/VA 
(Structural Capital Efficiency referring to per unit value of structural capital) and CEE = VA/CA (Capital 
Employed Efficiency referring to per unit value of physical and financial assets).  
 
Pulic (2005) also proposed the Value Added Intellectual Potential coefficient (VAIP) for demonstrating how 
successfully intellectual potential creates value, and the Value Added Capital coefficient (VACA): 

  VAIP = VA / IP 

VACA = VA / CA,      (2) 

where VA = value added, IP = intellectual potential and CA = physical capital. 
  
Further research either developed this concept or tried to find an empirical approbation of the model. Thus, a 
second direction is represented in papers by Ozkan, Cakan and Kayacan (2016), Užienė and Stankutė (2015), 
Toorchi, Asiaei and Dehghan (2015), Örnek and Ayas (2015), Nuryaman (2015) etc. 
 
Among Pulic’s followers, the paper by Sumedrea (2013) is the most interesting. Relying on previous research 
(Pulic, 2000; Stahle, Stahle and Aho, 2011; Ordóñez de Pablos, 2004), it finalized the model development and 
proved the significance of the practical implication of VAIC™ for return on assets (ROA) factors analysis.  
 
The authors in their work of Tkachenko & all (2016) outlined the direction of development of this approach 
using the concept of intellectual capital leverage on the basis of the joint action of technological leverage, 
leverage of human capital and brand leverage. A technological leverage concept has been worked out by a 
number of economists (Scholefield, 1994; Meyer and Zack, 1996; Platonov, 2000), as represented in Table 2.  
 

Table 2: The elaboration of a technological leverage concept 
Author Concept description 

Scholefield (1994) Technological leverage is the degree to which a new technology may cause changes in a business 
environment and create competitive advantages for the enterprise implementing this 
technology. 

Meyer and Zack (1996) Technological leverage is the degree to which investments into basic products and platforms in 
ICT branches can form the basis for the development of final products intended for end-users.  

V.V. Platonov (2000)  Technological leverage is a measure of an enterprise’s ability to spread up-to-date knowledge 
and applied know-how received in the process of primary innovation into a variety of products 
for end-users.  

 

In accordance with these researches, we can give the following formalized description of a technological 
leverage: 

,      (3) ¦
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where I indicates the number of new applications (resulting production technologies, RPTs) of basic innovation 
technology, BIT); AT1 means the cost of tangible assets related to the development of BIT; ATi means the cost 
of tangible assets related to the creation of the i-th RPT. 
 
Even before the RPTs created with the use of basic innovation technology are implemented in the tangible 
assets of the enterprise, i.e. before the cost and the structure of the assets of an enterprise change, the 
technological leverage will influence them as intangible assets used during the development of the BIT and 
during the creation of the RPT are capable of increasing the market value of an enterprise. In this situation, the 
volume of investment into the RPT is reduced, as the enterprise uses the results of investment into the BIT at 
their creation. Therefore, the more actively an enterprise uses the BIT both during the RPT creation and within 
the technological transfer process, the stronger the influence of the technological leverage is.  
 
The general influence (degree) of the technological leverage (ITL) is considered as the function of influence of 
the following three components:  
 
Technological leverage (TL) as such, the value of which is equal to or more than 1, according to formula (3);  
Price leverage (PL) originating due to the fact that a developer may establish higher prices for his production at 
the first stage and thereby receive higher marginal profit. The influence of the price leverage is not always 
positive; it appears to be such under favourable market conditions and effective cost management, i.e. in the 
case of a harmonious combination of price and operational leverages; 
Development leverage (DL) originating due to the fact that knowledge and information that are received when 
developing basic innovation technology may be applied in the production of advanced or derivative resultant 
products and technologies. The development leverage value is always positive, since a substantial saving on 
research and development costs may be possible in this case:  ܮܶܫ ൌ Ǣܮܦሺߙ� Ǣܮܲ  ሻܮܶ

0DL
1TL
!
t      (4) 

 
 

The leverage effect manifests itself in this case as the difference between the company’s profitability, after 
carrying out the activities for human capital development, and the cost of the capital directed at the financing 
of development processes (leverage arm), which should be multiplied by the relation of the investment 
volume into the human capital to the total volume of the company’s investments (leverage differential):  

,      (5) 

where Rt is the company’s rate of return after carrying out the activities for HC development; CCIHR = cost of 
capital directed at the financing of development processes; IHR = volume of investment in НС; and It = total 
investment volume of a company.  
 
We suggest calculating the operating brand leverage using the following formula: 

bbop dc)RPRC(BL u�       (6) 

 
where BLop is the operating brand leverage; RCb = return on the costs for brand support and development; RP = 
return on production; and Dcb = share of the costs for the development of brands in the enterprise’s costs 
structure during the analysed period. 
 
The leverage effect manifests itself in this case as the difference between the company’s profitability, after 
carrying out the activities for human capital development, and the cost of the capital directed at the financing 
of development processes (leverage arm), which should be multiplied by the relation of the investment 
volume into the human capital to the total volume of the company’s investments (leverage differential):  

t

HR
IHRt I

I)CCR(HRL u� ,      (7) 

where Rt is the company’s rate of return after carrying out the activities for HC development; CCIHR = cost of 
capital directed at the financing of development processes; IHR = volume of investment in НС; and It = total 
investment volume of a company.  
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Our research is based on the methods of observation, data collection, analysis and synthesis, mathematical 
modelling in economics and financial modelling. The applied methods of financial modelling are based on 
researches in the field of financial, technological and brand leverages, as well as an intellectual leverage, as 
instruments of impact on the company’s competitiveness from the perspective of its assessment by the 
interested parties. In addition, polling methods (questioning) and personal interviews have been used in this 
research. The representatives of large, medium-sized and small innovation active companies in the north-
western region of the Russian Federation from shipbuilding industry who are responsible for making 
investment and financial decisions (top managers, chief financial officers etc.) have been selected to carry out 
the questionnaire surveys. The representatives of the same companies who are responsible for intellectual 
assets management have been selected for personal interviews. The sampling includes 40 companies in total; 
questionnaire surveys and interviews were conducted from JANUARY 2018 TO MAY 2018. On the basis of the 
data collected, regression analysis has been carried out to determine the dependence of the investments into 
intellectual assets made over the last three years on the level of value of the companies. 
 
We have identified the impact of investments in technology, brands and human capital on the value of 
companies’ capital on the basis of regression analysis in order to be able to convert the value increment into a 
tool to assess the intellectual assets of the enterprise 

3. Regression analysis 
To reveal the relationship between intellectual capital investments and companies’ financial performance, we 
carried out a survey of top managers of enterprises in St. Petersburg and Leningrad Region from January to 
May 2018. We selected sectors of shipbuilding industry with high level of innovation activities because these 
are the sectors where enterprises generally invest in intangibles, including technologies, research and 
development, human capital, brands etc. Also we considered whether an intellectual capital management 
system or, at least, its elements exist within a company. The primary sample contained top managers of 87 
companies. 
 
At the first stage it revealed that from 87 companies that formed the sample, only 40 private companies 
approved their interest in IC management and answered negatively at the question on implication of 
intellectual capital management methods in their practice. We included them at the sample for the second 
stage of the study.  
 
At the second stage we intended to reveal the relationship between the intellectual capital investments and 
the companies’ financial performance. We gave our respondents the opportunity to make a qualitative 
assessment of the level of IC investments and financial performance dynamics because at the previous stage 
they have not provided the quantitative date eagerly.  
 
Respondents were asked to state how they would estimate the investments in the following items of 
intellectual capital for the previous five years: 

1. investments in technologies 
2. investments in human capital 
3. investments in brands. 

 
The suggested answers were converted into points from 0 to 3, as illustrated in Table 3. 

Table 3: Suggested answers converted into points 
Question No investments Occasional investment Several investments Systematic investments according to 

the investment programme 
1 0 1 2 3 
2 0 1 2 3 
3 0 1 2 3 

 
To estimate value performance, we asked respondents to express their opinion on the financial stability of 
their enterprises and proposed the following answers: 
0 points – companies’ value decreased 
1 point – companies’ value remained unchanged 
2-5 points – companies’ value increased. .   
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Table 4: The regression analysis     
Regression statistics      
Multiple R 0,802399657      
R-squared 0,643845209      
Adjusted R-squared 0,614165644      
Std. error 0,855047741      
Multiple R 40      
       
Observations       
  Df SS MS F Df  
Regression 3 47,58016 15,86005 21,69322 3,3811E-08  
Residuals 36 26,31984 0,731107    
Total 39 73,9        
       
  Coefficients Standard error t-statistics P-Value Lower 95.0% Upper 
95.0% 
Y – intersection 0,792142948 0,370499 2,138042 0,039373 0,04073551 1,54355 
X 1 – technologies 0,555496875 0,148859 3,731693 0,000654 0,253596369 0,857397 
X 2 – human capital 0,337301126 0,239674 1,407335 0,167904 -0,148779439 0,823382 
X 3 – brands 0,699372159 0,225428 3,102414 0,003723 0,242182197 1,156562 

 
Based on the analysis, it can be seen that in this management, factor X 2 - human capital - is unimportant. 
Since this research was conducted for medium-sized shipbuilding private companies and their subcontractors, 
this result is quite natural. 
 
Our main focus will be on research of the effect of the technological leverage and its impact on the value of 
the company's intellectual assets. 
 
The first formalized description of technological leverage was given in 2000 by V.V. Platonov. The author's 
desire to "link" technological leverage with other types of leverages - financial and operational ones - gives 
special value to this work, so that it can be used to analyze financial flows, capital structure and enterprise 
value and, on this basis, to carry out appropriate administrative influences. 
 
Technological leverage is defined by the authors as a measure of an enterprise’s ability to disseminate 
advanced knowledge and technologies obtained in the process of primary innovation to a variety of products 
for end users.  
 
Thus, it is possible to trace the influence of technological innovation on the financial management system in 
the organization. Even before RPTs created on the basis of the basic innovative technology will be converted 
into the tangible assets of the enterprise, that is before the value and structure of the enterprise assets (and 
capital) will change, the technological leverage will affect the value and structure of assets, as intangible assets 
(knowledge and know-how) created during development of BIT and used during the development of RPT can 
increase the market value of the enterprise. At the same time, the volume of investments in RPT is reduced, as 
the company uses the results of investments in BIT during their creation. Consequently, the impact of 
technological leverage will be greater, the more active the enterprise will use BIT both during the creation of 
RPT and in the processes of technological transfer. 
 
The total effect (strength) of the technological lever (ITL) is considered as a function of the impact of the three 
following components: 

x actual technological leverage (TL)  is greater than or equal to 1; 
x price leverage (PL) which is due to the fact that the developer can set higher prices for his products at 

the first stage and, thus, obtain higher marginal profits. The influence of price leverage is not always 
positive; it turns out to be so under favorable market conditions and efficient management of costs, 
that is, with a harmonious combination of price and operational leverage; 

x leverage development (DL), which arises from the fact that knowledge and information obtained in the 
development of basic innovation technology can be used in the production of improved or derivative 
resulting products and technologies. As this can lead to significant savings in costs for R&D, the value 
of the developer's lever is always positive. 
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For a development organization participating in technological transfer operations, independent production of 
products based on the basic innovation technology is inexpedient (impossible) or secondary to the 
commercialization (transfer) of this technology. Due to the limitations listed above, after the first TT operation, 
the developer must make changes to BIT to meet the requirements of specific customers or to ensure the very 
possibility of subsequent transactions. Therefore, the developer's leverage is the most important component 
of the formula (4.5). 
 
V.V. Platonov defines development leverage as the ratio of all receipts (R) from the implementation of BIT and 
all RPTs to the total costs of R&D and other start-up costs associated with the creation and promotion of this 
product-technological platform (RDC): 
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where I is the total number of components of the product-technological platform (BIT and all RPTs based on 
it).  
 
As already noted, during creation of resulting products and technologies, knowledge and information obtained 
in the development of BIT are used, which leads to a significant reduction in R&D costs and other start-up 
costs (RDC). The property of intellectual capital to increase in the process of use leads to savings of RDC in the 
way of movement from earlier RTPs to later ones (since knowledge and information obtained during the 
creation of earlier RTPs can be effectively used for later ones). It should be noted that such reduction of costs 
is possible if certain conditions are met, the most important of which are effective information exchange in the 
organization and careful consideration of its human and intellectual potential. In addition, the positive value of 
the leverage of the developer is determined by a simple economic feasibility: if RDCs associated with BIT 
exceed the receipts from it, further work in this direction becomes either impossible or futile. 
 
The positive value of development leverage determines its impact on the operating profit of the enterprise, 
and therefore, it is possible to express the value of the efficacy of development leverage (IDL) by analogy with 
the efficacy of operating leverage (calculated as the ratio of changes in earnings before interest and taxes 
(EBIT) to revenue): 
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n>m 
For the purposes of enterprise management, it is very important to link technological leverage not only with 
operational leverage, but also with financial leverage of the enterprise. This allows for the effective 
coordination of operational and financial aspects of technological innovation management. 
 
The level of technological leverage can be considered as a function of financial leverage (FL) calculated as the 
ratio of assets to the value of capital of the enterprise, investment in BIT (FA1) and subsequent investments in 
RPT (S), including costs of knowledge dissemination and technology assessment : 
 

)FA,S,FL(TL 1I  
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t     (10) 

 
In this expression, technological and financial leverage in conjunction forms a mechanism for evaluation of the 
activity of innovatively active enterprises. 
 
Suppose that the enterprise finances RDC and investments in technological production lines from equity (E). At 
the same time, , where FA – value of fixed assets (investments), including both those that are allocated by the 
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enterprise for the creation of BIT and new ones created in the process of further development. By this logic, FA 
is also financed from the enterprise own capital (is often impossible for the developer to attract a loan to 
create BIT). Working capital (WA) can be financed from borrowed funds (bank or commercial loan), which also 
generally corresponds to the generally accepted practice of innovation. Then, the decomposition of expression 
(3.8 can look like this: 
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This presentation of technological leverage concept seems very useful, since it allows to link innovation activity 
considered until recently as a qualitative indicator, with the assets, costs and sources of the enterprise capital 
traditionally used as quantitative indicators in operational and financial analysis. 
 
In the first instance, further investigation of the influence of technological leverage is carried out by V.V. 
Platonov for the enterprises which are engaged in manufacture of products on the basis of basic innovative 
technology. 
 
The scenario for investigation of the impact of technological leverage is laid out in the following manner: the 
enterprise develops BIT and several (I) possible ways of its further improvements in the form of RPT (that is, a 
product-technological platform). On the basis of this platform, a number of (N) modifications can be created, 
leading to the creation of final products (any technology, which makes up product-technological platform, can 
become the basis for these modifications). Operating profit from the creation of I innovative technologies, 
modified in N final products S (I, N) can be expressed as follows: 
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where Qij - the volume of production (sales) of products of the jth modification based on the ith innovation 
technology; Pij - the price of this product; KAF is the value of fixed costs of the enterprise; KAi - the value of 
fixed costs for the ith technology; RDCi - expenses for R&D and launch of the ith innovation technology; Сij - 
variable costs per unit of output of the jth modification based on the ith innovation technology; UPCi - capacity 
utilization factor for the production of jth modification based on the ith innovation technology; MDCij - the cost 
of developing and launching modifications. 

4. Modification of formula method using the effect of IC leverage 
As mentioned above, formula method reduces to a fairly simple algorithm: 
 

1. Determine the value of tangible assets and liabilities. 
2. Calculate the size of the representative operational profit. 
3. Determine the required rates of return on tangible assets. These indicators are used for calculation of 

profits on tangible assets, which are then to be deducted from the representative operational profit in 
order to define the “surplus profit” value. 

4. Determine the required rate of return on intangible assets. This value is used for calculation of 
intangible assets, or “goodwill”. Subsequently, total company value may be determined by addition of 
the “goodwill” value to the net tangible assets value. 

 
For Russian companies it is often difficult to determine the required rates of return on tangible assets. In 
connection with these, we used such an indicator as the excess profit of the company which is defined as the 
difference between the industry profit margins and the profitability of a specific company for comparable 
products. 
 
As an example, let’s consider FIS JSC, a private shipbuilding company, which is both a developer and 
manufacturer of small class vessels. The main category of intangible assets of this company is the design 
documentation and know-how. The value of intellectual property assets of this company according to the 
financial statement for 2017 is 23 thousand US dollars - including the cost of licensed software, other assets on 
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the balance sheet are not taken into account. At the same time, the company demonstrates a very high level 
of excess profit. 
 
The table shows the calculation of surplus profit of FIS JSC shipbuilding company. 

Table 5: The calculation of surplus profit of FIS JSC shipbuilding company (in USD) 

Ship model Total costs  Fact Profit 
Normal profit for 
shipbuilding ( normal 
profitability 6%) 

IC based surplus 
profit 

model 1 11541642,2 8390847,206 692498,5321 7698348,674 

model 2 51653589,68 14279703,36 1814361,126 12465342,24 

model 3 47903820,38 40643543,5 2874229,222 37769314,26 

model 4 22698600,29 6210525,597 1361916,017 4848609,579 

model 5 147030475,9 47049752,3 8821828,556 38227923,74 

model 6 3228226,485 1033032,475 193693,5891 839338,8862 

model 7 436512,1291 100563,1009 26190,72775 74372,37315 

 
As we see from the calculation, the maximum level of excess profitability for certain types of products can 
reach 30%. 
 
The company actively invests in the creation of new design solutions and new technologies for metalworking. 
For the past 5 years, investments have exceeded 15 million US dollars. The company's brand allows you to set 
a premium to the average price for products sold at 5-7% compared to competitors. Thus, the flows generated 
by the brand assets can be estimated as 5% of the planned sales in the next 10 years. The flows generated by 
the technologies used can be estimated as residual surplus profits for the next 10 years under long-term 
contracts for supply of unique products. 
 
The table shows the calculation of cash flows by brand capital and technological capital of the company. 

Table 6: The calculation of cash flows by brand capital and technological capital (USD) 

Ship model IC based extraprofit Brand  leverage influence 
Technological  
leverage influence 

  
model 1 7698348,674 577082,11 7121266,564 

model 2 226422,0198 0 226422,0198 

model 3 366627,7129 0 366627,7129 

model 4 1110862,184 0 1110862,184 

model 5 142606,1641 0 142606,1641 

model 6 1124350,698 161411,3243 962939,3741 

model 7 24686,43783 21825,60646 2860,831373 
 

The value of assets calculated by the discount method gives the amounts comparable to the data of the cost 
approach. The table shows the calculation of cash flows according the sale prognosis for 8 years 

Table 7: The calculation of cash flows according the sale prognosis  

Ship model 
2019 2020 2021 2022 2023 2024 2025 2026 

model 1 6158678,939 6158679 3849174 3849174 3849174 3849174,337 3079339 3849174 

model 2 75474,0066 75474,01 75474,01 75474,01 75474,01 75474,0066 94342,51 94342,51 

model 3 84606,39528 141010,7 141010,7 141010,7 0 141010,6588 112808,5 112808,5 

model 4 416573,3191 416573,3 138857,8 277715,5 277715,5 138857,773 347144,4 0 

model 5 71303,08205 71303,08 71303,08 57042,47 28521,23 71303,08205 57042,47 57042,47 

model 6 187391,7831 374783,6 374783,6 281087,7 187391,8 374783,5661 374783,6 187391,8 
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model 7 6171,609457 6171,609 9874,575 9874,575 9874,575 9874,575131 3702,966 2468,644 

Total 7000199,134 7243995 4660478 4691379 4428151 4660477,999 4069164 4303228 
 
ICPV  = 25 195 727,28 USD for discounting rate = 0,14 
 
For comparison, we calculate the capitalized value of the revenue flow, taking industry profitability as the basis 
for the desired return on fixed assets by formula method and the surplus profitability as the basis for the 
desired return on intellectual assets.  
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We see that the result will be bigger than when we apply income method with the allocation of technological 
and brand assets. We then calculate the effect of technological leverage with limitation of using time. The 
leverage method is more accurate.  We see that this company has a high level of technological leverage and 
must continue to actively develop its key competencies that determine the competitiveness of this company in 
global markets. 

5. Conclusion 
The role of an adequate valuation of intellectual assets to enhance the attractiveness of the company cannot 
be overemphasized. Formula method in its classical version leads to significant distortions in the valuation 
process. In addition, it does not take into account industry specificity. The introduction of cost analysis 
methods based on the leverage effect in this algorithm can significantly increase the reliability of the valuation.  
 
At the same time, we have not been satisfied with the results of the research on the impact of human capital 
on the value of companies, and we consider this point to be controversial and in need of further study. 
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Abstract: This paper reviews the skills required in a digital world by knowledge workers and the teaching and learning 
environment to enable 21st-century learning. The aim is to help alleviate the discrepancy of the competencies that are 
being developed in formal education versus what is required in a digital world. Digital transformation is being driven by a 
range of new technologies that are blurring the boundaries between people, the Internet and the physical world. This 
transformation causes disruption in economies and creates new challenges, but also opportunities for growth. New 
strategies, ideas, products and markets are required in order to transform the way we live, work and relate to one another. 
This furious pace of technological innovation is forcing organisations to be more flexible in adopting changes and making 
decisions. Organisations therefore need to become more responsive, agile, creative and innovative. This digital revolution 
requires businesses, governments and individuals to anticipate trends and prepare for future skills requirements. 
Organisations need to develop a flexible workforce with the ability to change and adapt within a complex global economic 
environment. This flexibility requires changes to knowledge acquisition to prepare students for an uncertain, complex and 
ambiguous world and further afford them the opportunity to practise these skills. Students need to move beyond the 
current horizons of knowledge and skills within a specific discipline and develop a sense of self in order to be adaptable, 
which requires a curriculum that is future proof. A framework to guide educators in the development of the necessary skills 
and competencies in order to equip future leaders with skills to facilitate business transformation is required. To address 
this, a design-based research study using a mixed-methods research design that applied three iterations was undertaken in 
2016 and 2017.  The outcome is design principles for a teaching and learning environment to facilitate 21st-century 
learning to develop competent knowledge workers.  
 
Keywords: 21st-century learning, authentic learning, digital skills, future work, innovation, knowledge workers 

1. Introduction   
Whilst standardised and integrated processes from the Industrial Revolution accommodated low-skilled 
workers, the digital revolution creates employment opportunities for highly skilled workers in entirely new 
occupations and industries. The digital future requires a new type of employee who is able to work in 
unstructured and unpredictable circumstances that are often complex and involve constant change (Morgan, 
2014). 
 
Students need to be prepared for the digital economy through the design of a participative, digitally enabled, 
collaborative learning environment. Higher education institutions (HEIs) are forced to experiment with new 
formats and strategies for learning and teaching to be able to offer relevant, effective and high-quality learning 
experiences in the future. This will require more flexibility to support both individual and industry needs in 
order to better align supply and demand via information and communication technologies (ICTs) (Redecker et 
al., 2011). A move beyond the current horizons of knowledge and skills within a specific discipline is required in 
order to be adaptable in future (Laurillard, 2012).  
 
The paper reviews the skills required in a digital world by knowledge workers and the teaching and learning 
environment to enable 21st-century learning in order to address the misalignment between what is taught in 
formal education versus what is required in an innovative, digital world. To address this gap, a two year study 
that applied design-based research (DBR) via a mix methods approach was conducted. The paper highlights 
findings from this study and recommends principles for a teaching and learning environment that will enable 
the cultivation of 21st-century learning to support knowledge acquisition in a digital world.   

2. The evolution of employment  
Digitisation requires a more flexible workforce with the ability to change and adapt within a complex global 
economic environment. The current technological advances are merely a warmup for what is to come due to 
the exponential growth of digitisation in two important areas: real, useful artificial intelligence (AI) and the 
interconnectedness of people, places and things via a common digital network (Brynjolfsson & McAfee, 2014).  
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Collaboration among individuals, organisations and industries is key for future success and this requires the 
sharing of ideas, innovation and the ability to make changes faster (Gast & Lansink, 2015). Knowledge 
exchange will need to occur between colleagues and peers, and also between older and younger, experienced 
and inexperienced workers. Intergenerational learning enables younger workers to tap into the tacit 
knowledge of more senior workers while, at the same time, allowing more senior workers to update 
themselves with fresh knowledge from younger people (Koulopoulos & Keldsen, 2014).  
 
The digital future requires a new type of employee who is able to work in unstructured and unpredictable 
circumstances that are often complex and involve constant change. Furthermore, demographic changes will 
result in an ageing workforce and it will become necessary to continuously update skills in all careers via 
relevant training opportunities. Lifelong learning opportunities via a range of sophisticated and adaptive 
learning tools and programmes will be available for skills upgrades and professional development of the skills, 
and to drive the professional careers of the workforce (Redecker et al., 2011).  
 
A digital workplace requires flexibility to work anywhere and anytime using any device because the focus is on 
work outputs. Hierarchies are broken down and collaboration platforms are created to share information. For 
employees in the future, knowledge is not the most important factor, but rather the ability to filter knowledge 
and use it to learn and apply learnings to new situations and scenarios. Digitisation enables democratised 
learning and teaching via, for example, Massive Open Online Courses (MOOCS), video sharing, wikis or blogs 
(Morgan, 2014). 
 
A strong trend for the future is on-demand labour platforms, where organisations will source the skills they 
require, at that time, from a large pool of available talent. Organisations without legacy (hierarchical) 
employment models will thrive because they will be able to match the supply and demand for people and 
skills. This model enables organisations to become extremely agile in the design and development of 
programmes and to radically reduce the time to completion. Online work-management solutions will enable a 
blended workforce of both internal and external workers (Nanterme & Daugherty, 2017).  

3. Skills for the digital economy  
The review of the evolution of employment emphasised the importance of a changing landscape that requires 
a radical new way of looking at skills requirements. The umbrella term used to describe the type of skills that 
students will need to develop in the digital economy is “21st-century skills” (21st CS). These skills are very 
different to the skills required in the 20th century due to changes in the world of work, as discussed above.  
 
Many frameworks for 21st CS have been developed since the 1990s when countries started referring to 21st CS 
in their curriculum documents (P21, 2015). Studies by Dede (2010), Kereluik et al. (2013) and Adamson and 
Hammond (2014) compared different frameworks to define the primary skills required. The work by Kereluik 
et al. (2013) was deemed to be the most appropriate for this paper as it was found to be the most applicable 
to digital work. This framework synthesised 15 different 21st-century learning frameworks in one and aligns 
with declarative, procedural and conditional knowledge, as defined by cognitive psychologists (Mishra & 
Mehta, 2017).  
 
The framework clarifies knowledge as foundational (to know), meta (to act) and human (to value). 
Foundational knowledge consists of core content, cross-disciplinary and digital knowledge. The methods and 
techniques of obtaining, expressing and manipulating foundational knowledge will continue to evolve. 
Teachers need to facilitate a process of developing broader disciplinary lenses to make transdisciplinary real-
world connections (Mishra & Mehta, 2017).  
 
Students need to be confident with the use of digital technologies and have a broad understanding of available 
technology to track changes in technology and be familiar with the applications thereof in a business 
environment. Students need the competence to master online communication protocol and digital rights and 
responsibilities (Adams Becker et al., 2017).  
 
Meta-knowledge is knowledge “to act” using creativity, innovation, problem solving, critical thinking, 
communication and collaboration. These skills are not unique to the 21st century, but have been amplified by 
digital transformation because of the large amounts of information available and the ability to distinguish the 
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reliability thereof, as well as open communication and collaboration across a wide variety of platforms 
(Kereluik et al., 2013). Meta-knowledge requires students to link concepts, formulate ideas and be confident 
with complex communication (Brynjolfsson & McAfee, 2014; Cain & Henriksen, 2017). In order to develop 
these skills in students, authentic tasks and assessments are required to enable them to learn and 
demonstrate such outcomes (Herrington, Reeves & Oliver, 2010). Creativity is often emphasised in 
organisations, but what needs to be pursued actively is innovation.  
 
Globalisation, digital transformation, extreme longevity and AI will all have an impact on human knowledge. 
Human knowledge includes job and life skills, emotional intelligence and cultural awareness. Higher education 
institutions need to have graduate attributes that embrace lifelong learning to enable a future-focused mind-
set. A deep understanding of human emotions and human interactions will become more and more important 
as we march towards a digital world (Brynjolfsson & McAfee, 2014; Nanterme & Daugherty, 2017). The world 
of tomorrow will require people that stay firmly in touch with their own humanness which requires a 
commitment to ethics within a sustainable world. Students need to be engaged in learning that cultivates 
committed and accountable agents of social good.  

4. Teaching 21st-century skills  
An information-transmission model of teaching can no longer be sufficient because it limits the skills and 
competencies required in the digital age (Bates, 2015). It is becoming evident that individuals who are good at 
idea generation, creativity and innovation, ‘thinking outside of the box,’ will find themselves in demand in a 
digital world. More focus needs to be placed on teaching skills of ideation, pattern recognition and 
communication and, where possible, to help create self-organising learning environments (Brynjolfsson & 
McAfee, 2014). 
 
For 21st-century learning to be effective, students have to be actively involved in their own learning the real-
world relevance of their course work. Literature on the nature of thinking, problem solving and reasoning is in 
abundance but to actively involve students, the importance of an authentic learning environment emerges 
(Herrington, Reeves & Oliver, 2010).  
 
Collaborative learning is required by placing students at the centre, continuously emphasising interaction, 
group work and the development of solutions based on real-world challenges via the creative use of emerging 
technology (Adams Becker et al., 2017). The educator ought to provide the necessary scaffolding and guidance 
to facilitate this process.  
 
The development of certain 21st-century skills has a natural affinity towards an authentic learning environment 
that enable students to “engage in an inventive and realistic task that provides opportunities for complex 
collaborative activities” (Herrington, Reeves & Oliver, 2010: 1).  
 
A review of literature in collaboration with input from industry partners, students and other practitioners 
resulted in draft design principles. These principles were tested and refined over the three iterations to test 
the application and development of 21st-century learning. The draft principles were: 
 

x Encourage collaboration 
x Allow students to find their own solutions  
x Have students produce real products for a real audience  
x Use design thinking  
x Create an interdisciplinary mind-set  
x Encourage reflection  
x Allow for mistakes to happen 
x Apply project-based learning to combine inquiry with accountability.  

5. Methodology  
Design-based research (DBR) was applied because of the ability thereof to enable research that create 
innovative artefacts to solve real-world problems (Hevner & Chatterjee, 2010). The suitability of DBR is further 
supported by Amiel and Reeves (2008: 30), who say that “design-based research provides an innovative 
proposal for research on innovation and education”. 
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In DBR, the researcher collaborates with participants and other stakeholders to improve teaching and learning 
practices in an interactive, systematic, flexible and iterative way within real-world settings (Herrington et al.,  
2010). Both qualitative and quantitative data were collected in a mixed-methods design, which allows different 
but complementary data to be collected and analysed.  

5.1 Data collection 
Data was collected from multiple sources during three iterations that took place during 2016 and 2017. The 
first iteration was with a group of 43 students registered for a course in Information Systems (IS). The second 
iteration took place with a group of 40 third-year IS students during the second semester of 2016 and the third 
iteration took place with 40 third-year IS students during the second semester of 2017. The study obtained 
ethics clearance from the university‘s Research Committee prior to the commencement of the research.  
 
Data was collected from pre- and post-course surveys conducted on Google Forms and from formal student 
reflections via weekly online blogs.  

5.2 Data analysis 
Data analysis applied a mixed-methods approach to test the skills sets acquired by the students via a 
regression analysis and thereafter through a qualitative analysis of student blogs.  
 
The regression analysis determined the relationships between the variables (skills) obtained in the survey 
results and applied student assessment scores as the dependent variable. The analysis tested the reliance on 
certain skills during an initial assessment and again at the end of the course.  
 
The analysis helped to identify the skills that were statistically significant using the p-value to test the null 
hypothesis. The null hypothesis estimated that all slope coefficients equal zero, with the alternative hypothesis 
projecting at least one of the slope coefficients not equal to zero. The hypothesis was rejected if at least one of 
the independent variables explained the value of the dependent variable by reviewing the p-value. If a variable 
has a low p-value (< 0.05), it indicates that the null hypothesis can be rejected and the variable therefore is a 
meaningful addition to the framework.   
 
The researcher was actively involved in the data gathering in order to keep the data as close as possible to the 
actual events. The steps prescribed by Miles and Huberman (1994) to systematically organise the data were 
applied in the qualitative data analysis. 
  

x Reflecting on the data, organise and find emerging patterns.  
x Code data in relation to the skills sets and sort into potential themes (Braun & Clarke, 2006).  
x Applied an iterative approach as prescribed in a DBR approach to enables the researcher to develop a 

deeper understanding of the phenomenon as richer concepts emerged.  
 
All datasets were analysed to look for patterns and similarities in the responses to ensure that they 
represented the views of the entire group.  

6. Findings to test skills development and authentic learning against design principles  
The findings from the regression analysis to test the students’ skills development across the three iterations 
are illustrated in Table 1.  

Table 1: Regression results 

Skills Iteration 1: P value Iteration 2: P value Iteration 3: P value 

Pre Post Pre Post Pre Post 

Core content 0.034 0.764 0.325 0.054 0.387 0.048 

Digital / ICT 0.231 0.701 0.756 0.747 0.179 0.614 
Cross-disciplinary  0.050 0.407 0.003 0.591 0.011 0.330 
Communication / collaboration  0.320 0.898 0.410 0.385 0.334 0.939 
Problem solving / critical thinking 0.351 0.706 0.814 0.317 0.037 0.009 

Innovation / creativity  0.117 0.047 0.803 0.051 0.001 0.0004 
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Skills Iteration 1: P value Iteration 2: P value Iteration 3: P value 

Life / job skills 0.493 0.516 0.040 0.230 0.430 0.001 
Emotional intelligence 0.152 0.626 0.792 0.452 0.224 0.173 

Cultural competency  0.437 0.811 0.639 0.414 0.227 0.004 

Highlighted areas:  p-value (< 0.05) 

Results show that testing and refining of the course according to review and update the design principles 
produced a significant improvement in the final iteration.  

6.1.1 Qualitative analysis of student reflections  
The reflections from student blogs were analysed to validate the findings from the quantitative data as they 
pertain to skills development. Students recorded their experiences during the semester in their blogs and were 
further tasked to perform personality tests, EQ analysis and reflections on their future path and careers. The 
findings were analysed and coded according to the nine skills sets.  
 
In an analysis of the qualitative data, evidence of student reflections was organised according to foundational 
knowledge, meta-knowledge and human knowledge. Extracts from the third iteration are discussed below.  

6.2 Foundational knowledge  
The core content needs to be reviewed annually and updated where required based on the course 
requirements. A core requirement is to enable a future focus and expose students to new technology and 
allow them to engage with the impact thereof on business and society. 
  

As the classes progressed I was enlightened on the importance of technology and the vital part it plays 
especially in the 21st century for organisations. (BM) 

 
The method of instruction to ensure that a wide selection of core content can be presented in a practical 
manner is important. The use of voice-over slides that students could view prior to class was applied with great 
success.  
 

I’d like to note that I think slides that come with voice notes on them are a life saver. I mean it makes a 
lot easier for us students to quickly get an idea of what the next class will be on and know where our 
understanding is lacking beforehand. (ME) 

 
The incorporation of cross-disciplinary knowledge is a requirement for all study areas in which one wants to 
future-proof the curriculum. The development thereof was facilitated via group work and interaction with 
industry partners.  
 

I have always worked in groups, but the group work we did in this course was different to what I’m used 
to, it was much more practical and it reflected the work environment a little bit more than the usual 
group work we did. I think this is because this time we actually worked with a real business, which gave 
us a real professional feel. (AS) 

 
Findings in the study highlighted the importance of assisting students to develop the right ICT/digital skills. 
Authentic tasks need to include aspects such as the development of blogs using an online platform, the use of 
wikis, digital stories and similar assessments that require digital techniques. Students can be tasked to create 
their own websites for their blogs and encouraged to use graphics, video clips and other multimedia.  
 

I enjoyed the inclusion of digital learning it was very beneficial. (St19) 

6.3 Meta-knowledge 
The development of meta-knowledge includes communication and collaboration, creativity and innovation, as 
well as problem solving and critical thinking skills. An analysis of the quantitative data pointed to discrepancies 
in the perceived development of communication and collaboration skills. From a review of the feedback from 
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the students it can be surmised that a big factor that contributed to this was problems experienced in the 
teams.  
 

By doing this assignment I have learnt the importance of team work and being a team player. As team 
members we had to improvise and put aside any personal agendas especially those that would sabotage 
the success of this project. Being in a group and working as a group, I believe it prepares us for the 
working or the corporate world. It is essential that we are aware of each other’s strengths and 
weaknesses and be able to accommodate each other. (DM) 

 
The cultivation of creativity and innovation were stimulated via the encouragement of students to experiment 
with different solutions and to present the findings to their facilitator and peers. Teams received feedback on 
their progress and were encouraged to change, update, and start brainstorming again, if required. An 
environment needs to be created in which student teams are encouraged to experiment, make mistakes and 
learn in order to cultivate creativity.  
 

I saw the importance of every fail or fall as a chance to do better next time. (XS) 
 
I enjoyed that we had to think outside the box and had no limitations when brainstorming. The solutions 
to the company’s problem had to bring value to the business but also consider the capacity we have as 
full-time students. A final solution or conclusion was reached by funnelling all the ideas. (TT) 

 
Authentic tasks require real-world applications and ill-defined activities and this was applied to cultivate 
critical thinkers. Furthermore, opportunities need to be provided for students to find their own solutions as 
this learning environment encourages students to solve problems using a variety of resources. The students 
were unfamiliar with this type of learning and needed some coaching to immerse them in the projects.  
 

What I enjoy the most and interest me the most is that the course challenges me to think out of the box 
and to constantly find new solutions to problems that some organisations are facing on an operational 
level. (BM) 

6.4 Human knowledge  
During the first two iterations, the cultivation of human knowledge was problematic, specifically for the 
development of Emotional Intelligence (EQ) and cultural skills. An intervention was to include more exercises 
to build awareness and partner students with female entrepreneurs within start-ups to cultivate life and job 
skills. During the final iteration, students were made aware of EQ and time was spent during one lecture to 
conduct a test and discuss individual findings. Students were further encouraged to do another on-line 
assessment and report the findings in their reflective blogs.  
 

I think knowing your type of emotional intelligence or the way in which you handle situations can go a 
long way in finding what you need to improve about yourself, how you approach others and how you 
justify your actions. It is important to have an understanding about yourself for peace of mind and to 
enable you to find your life purpose or life path. (MB) 

 
A focused approach was followed to make the students aware of their social imprint and the choice of industry 
partners further facilitated the process. Time was also devoted during lecture hours to give instruction on the 
importance of listening and empathising.  
 

Lastly I learned or acquired interpersonal skills in the sense that in class for example we have different 
people of all races and ethnicity. In order to have a comfortable learning environment, I had to 
understand, view and feel how the next person was thinking, and how to handle conflict especially. That 
is in new skill I can say is a game changer for me. (BM) 
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I acquired the skill to listen to what the next person has to say and actually view things from someone’s 
perspective and ideology. This has improved my life drastically as I now am able to actually take in 
criticism without taking offense to what was said. (MM) 

 
The analysis of data resulted in an iterative process of testing and refining of the design principles and the 
updated principles are depicted in Table 2. The principles are matched with the skills development and 
authentic learning elements supported by each.  

Table 2: Results    
Principle Requirements  Skills Authentic learning  
Ensure collaboration 
takes place 
 
 

x Students need to perform tasks in teams 
(provide guidelines for the team 
construction)   

x Ensure that students collaborate to solve 
problems in class and in projects 

x Use peer reviews that are assessed  
x Within class time, aim to be a facilitator 

in student learning, and not the expert in 
the room, to encourage experimentation  

x Use a blended learning environment to 
encourage online and face-to-face 
collaboration 

x Collaboration 
and 
communication  

x Cultural 
competency  

 

x Authentic tasks: 
opportunity to 
collaborate  

x Support collaborative 
learning 

x Promote articulation to 
enable tacit knowledge 
to be made explicit  

 

Provide opportunities 
for students to find 
their own solutions 
 
 

x Encourage innovation by letting students 
take their own initiative 

x Do not put too much structure in place; 
use some scaffolding when required  

x Let the students discover their own 
answers by accessing several different 
sources and experimenting with 
different techniques  

x Problem solving 
and critical 
thinking  

x Creativity and 
innovation 

 

x Authentic tasks:     ill-
defined activities  

x Authentic contexts  
x Provide coaching and 

scaffolding by the 
lecturer at critical times 

 

Implement a working 
innovation in a business 
 

x Require students to do a team-based 
project with organisations within their 
community where they are required to 
implement a real solution 

x Work in partnership with industry to 
assess a segment that requires 
innovation, and monitor the progress  

 

x ICT/digital skills  
x Problem solving 

and critical 
thinking  

x Life/job skills 
 

x Authentic tasks: create 
a polished product with 
real-world relevance  

x Provide access to expert 
performances and the 
modelling of processes 

Incorporate a design-
thinking ethos   
 
 
 

x The stages involve students in 
discovering a challenge, interpreting the 
context of the challenge, forming ideas, 
building prototypes, testing the ideas 
and developing a solution  

x Integrate with agile methodology and 
provide clear guidance on the process to 
be followed 

x Core content  
x Creativity and 

innovation  
 

x Authentic tasks: 
examine from different 
perspectives with a 
variety of resources  

x Provide access to expert 
performances and the 
modelling of processes 

Principle Requirements  Skills Authentic learning  
Ensure that students 
utilise interdisciplinary 
skills 
 
 
 

x To understand problems, students need 
to combine different academic 
disciplines in a capstone project  

x Incorporate this to test for different 
aspects in the assessment criteria 

x Cross-disciplinary  
x Collaboration 

and 
communication   

 

x Authentic tasks:  
integrate different 
subject areas  

x Provide access to expert 
performances and the 
modelling of processes 

x Provide multiple roles 
and perspectives 

Implement a formal 
process of reflection 
 
 

x The use of reflection can assist in 
anchoring learning and stimulating 
deeper thinking and understanding 

x Assess the reflection process using clear 
guidance in the rubric in terms of 
expected outcomes  

x Digital/ICT 
x Life/job skills 
 
 

x Authentic tasks:  
opportunities to reflect  

x Promote reflection to 
enable abstractions to 
be formed 

x Authentic assessment 
Allow for 
experimentation  

x Students are encouraged to try different 
approaches and, when something fails, 
they need to try another approach 
without being penalised for it 

x Build steps into formative assessment to 
encourage students to experiment with 

x Creativity and 
innovation 

x Problem solving 
and critical 
thinking 

 

x Authentic tasks:  
competing solutions and 
a diversity of outcomes  

x Provide coaching and 
scaffolding by the 
lecturer at critical times 
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Principle Requirements  Skills Authentic learning  
different solutions 

Ensure that tasks 
culminate in a capstone 
project 
 

x Involve students in projects that are 
based on real-world, authentic problems 
that are meaningful and engaging 

x Projects ought to be structured to be 
longer term and interdisciplinary, and 
students need to provide their own 
structures  

x Apply agile methods  
x Students need to make use of digital 

tools to produce high-quality end 
products within a collaborative 
environment  

x Assessments need to be built to take the 
entire process into consideration, and 
not just the end product, and to allow 
for multiple solutions 

x Cross-disciplinary 
x Collaboration 

and 
communication   

x Life/job skills 
 
 

x Authentic tasks:  
complex tasks 
performed over a 
period of time  

x Authentic contexts  
x Provide for authentic 

assessment 

Partner with 
entrepreneurs  

x Partner with entrepreneurial businesses 
that contribute to their community 

x Encourage a focus on social awareness  
x Have a strong emphasis on ethical 

business practices 

x Life and job skills  
x EQ and ethics  
x Cultural 

awareness  

x Authentic tasks:  
competing solutions and 
a diversity of outcomes  

x Provide multiple roles 
and perspectives  

(Source: van den Berg, 2018) 

7. Conclusion 
The paper reviewed the skills required in a digital world by knowledge workers and the teaching and learning 
environment to enable 21st-century learning. The aim was to provide guidance for addressing the 
misalignment between what is taught in formal education versus what is required in an innovative, digital 
world. In order to achieve this, the evolution of employment to a digital world was analysed as well as 
knowledge frameworks to achieve 21st-century learning. Skills identified included core content knowledge, 
digital skills, cross-disciplinary skills, communication, collaboration, problem solving, critical thinking, 
innovation, creativity, life and job skills, emotional intelligence and cultural competency.  
 
The teaching and learning environment to enable 21st-century learning was explored and the application of 
authentic tasks within an authentic learning environment foregrounded. The paper highlights the draft design 
principles and the development thereof after a period of testing and refining.  
 
The paper concluded with updated principles for a teaching and learning environment that will enable the 
cultivation of 21st-century learning to support knowledge acquisition in a digital world.   
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Abstract: Management plays a crucial role in the development and reinforcement of the organizational learning. The paper 
analyses the impact of changes in the management system on the organizational learning of a business school that is part 
of a public university. A fundamental change in the management system was carried out in one public university in Estonia, 
which replaced the academically democratic elections of the rector, deans and directors with a management model that is 
typical for business organisations, where the heads at all levels are nominated. To identify the impact of changes in 
management on the organizational learning, Watkins` and Marsick’s learning organization questionnaire (DLOQ) has been 
used in the research. The research does not represent a classical measurement of organizational learning with DLOQ, but 
the measurement instrument is used to compare changes in the organizational learning in transition to a new management 
system. Employees of that organization are asked to compare the learning rate change in comparison with learning when 
the previous management system was in use. For that, the employees are asked to evaluate changes in all DLOQ 
characteristics compared to the previous management system on the scale from -3 to + 3. In the case of a positive rating, 
the measured characteristic is better with the new management system and a negative rating indicates the characteristic 
has deteriorated under the new system. The research results will enable to evaluate whether or not, and if yes, then in 
which aspects the management paradigm typical of a business organization is more effective as a leader of organizational 
learning than so-called academic democracy based management. Analysis of the impacts of two extremely different 
management systems on organizational learning also has significant practical value, enabling to identify the bottlenecks of 
both old and new system from the aspect of organizational learning and to become aware of them and to avoid them. 
 
Keywords: Organizational learning, business school as learning organisation,  management systems, Dimensions of 
Learning Organisation Questionnaire (DLOQ). 

1. Introduction 
In the growing international competition it is extremely important that universities and business schools have 
competencies that enable them to respond more effectively to changes in their environment. The educational 
institutions can respond to external challenges and pressures when they meet the criteria of the learning 
organization. The constant development and improvement of their organization, which requires learning 
capacity from the organization, is a precondition for any business school to cope with the challenges they are 
facing. 
 
Learning is one of the management areas in a learning organization. Learning is seen as a strategic process, 
which with capable and purposeful management is aimed at organizational development and constant 
improvement (Pedler et al 1991). Development into a learning organization depends on the managers, who 
create an environment to support knowledge sharing, management and creation (Moilanen 2001, Senge 
1990). The core idea is that learning organizations will not be based or developed without conscious attention 
and managers’ work. A manager takes care of, or at least is conscious of all organization-wide systems, 
processes and structures which could enable or hinder learning. The individual side of managerial work, 
leading learners and their learning, means taking care of individuals and groups for as long as they need 
assistance in becoming better learners or masters of learning processes (Moilanen 2001). Leaders should 
ensure the creation of strategies, systems, and methods for achieving performance excellence, stimulating 
innovation, building knowledge and capabilities, and ensuring organizational sustainability. The values and 
strategies should help guide all of the organization’s activities and decisions (Baldridge 1983).  
 
The role of leaders is also most important while developing either the school or university into a learning 
organization. Organization’s leaders should set directions and create a student-focused, learning-oriented 
climate; clear and visible values; and high expectations.  According to White (2005), educational organizations 
are notoriously slow to change. Truly inspired leadership is needed to work within the norms of consensual 
governance to support any amount of innovation and adaptation. Leaders must discover how to employ both 
traditional governance structures and structures more characteristic of learning organizations, e.g. faculty task 
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forces and other consensus building initiatives, to support curriculum innovation and enhance the institution's 
financial viability and responses to changing external environments (Drugovich et al 2004). 
 
The keys to change in structure designed to increase organisational learning are therefore university leaders' 
capacity and willingness to model collaborative action and inquiry, to involve all staff in the initial setting of 
directions, to maintain enthusiasm for a broadly shared vision and to cede to staff authority and responsibility 
for development and implementation of ideas. The effective leader is therefore less necessarily a charismatic 
visionary than a collaborating designer (of organisational values, policies, strategies and learning), a steward 
(who leads by explicitly and visibly serving the interests of the organisational and wider community) and a 
teacher (who helps others discover their assumptions about the world and develop their full potential) (Senge 
1996; Tichy & Cohen 1998).  Good leadership, while essential at the top, needs also to be seeded throughout 
the organisation. Thus, leadership training and team building activities, focusing on enhancing interpersonal 
communication, conflict resolution and problem-solving skills (Cummings & Worley 1997) must involve people 
from the highest to the lowest levels of staffing if an institution-wide learning potential is to be created.  
 
Leadership in a learning university is the activity in which all people employed by the university are involved: 
managerial staff, teaching staff, students as well as those who are not directly involved in teaching. In a 
learning university, the leader is also a leader in learning, i.e. leads him/herself as well as others, and 
conditions are created by the top management for the development of the mission, vision, values, policies and 
strategies. A learning university constantly analyses and updates the university development plan, and 
university leaders encourage employees and students to take part in setting objectives, implementation of 
changes and in betterment activities by inviting them to work in work groups and decision-making bodies 
(Voolaid, Venesaar 2011). 
 
In this paper the authors investigate the radical changes in the management system of the university under 
study and the impact of the changes in management on the organisational learning at the university. Changes 
in organisational learning are  analysed at the example of the School of Business and Governance, using 
Watkins’ and Marsick’s  Dimensions of the Learning Organisation (hereinafter DLOQ) instrument, which the 
authors of this paper have used before to measure and compare the organisational learning in higher 
education institutions (Voolaid, Ehrlich 2010). 

2. Learning business school (BS) 
The implementation of organizational changes in BSs requires from the BS members obtaining of new skills, 
changing of attitudes and manners. All this happens in the process of organizational learning. BSs, as well as 
people, should learn to be able to change as fast as the surrounding environment requires. According to Peter 
Lorange (1997), organizational learning should be a strategic development component of the BS. Lorange 
points out that organizational learning can be expected to be a key driver for any leading BS that wants to 
advance and respond to the customers. The key of structural changes is in the managers’ hands. It is primarily 
a business school leader’s responsibility to ensure that the structures and systems in place maximise the 
opportunity for organizational learning through encouraging the expression and adoption of diverse ideas, and 
to ensure that their own actions provide both models and opportunities for organizational learning (Willcoxson 
2001).  
 
In the global competition of business education market BS leaders are responsible for the whole process of 
organizational learning at business schools. They have to lead the process of organizational changes in the 
business schools, adopt strategies that allow them to distinguish themselves from their competitors. Dealing 
with organisational development challenges inside the institution, handling the expectations from the external 
world while allocating scare resources and enabling the validity of business school activities requires true 
leadership (Sattelberger, 2011). According to Sattelberger the role of leaders in their institutions will become 
more important and more complex. 
 
Several authors have suggested that in the increasingly sharpening international competition universities and 
BSs should also be learning organizations (Lorange 1997; Dill 1999; Kristensen 1999; Martin 1999; Patterson 
1999; Mulford 2000; Willcoxson 2001; Boyce 2003). The BSs as learning organizations and their measurement 
possibilities have been studied insufficiently so far. The relationships between BS learning rate and business 
school management have not been investigated either. The current study continues the authors’ work in the 
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area of organizational learning of business schools and analyses the impact of changes in the management 
system on the organizational learning of a business school. 

3. Research Design and Methodology 

3.1 The Choice and Description of the Research Object 
The university under investigation is a public university in Estonia where prior to reform  management was 
based on so-called academic democracy, which is typical of Estonian public universities and is characterised by 
bottom-up elections of all academic level leaders. In the university under study, the rector was elected prior to 
reform by a special electoral body comprising students and professors, the faculty deans were elected by the 
faculty council and heads of departments by the council of the respective department. The so-called academic 
democracy based management system has its strengths and weaknesses, but it definitely ensures broad-based 
involvement of academic staff in the university’s management at all levels and accountability of the elected 
leadership to the electorate. Under such management system, the rector takes into consideration the opinions 
of professors and students who elected him, in both the university council and management of the university; 
the dean represents in the governing bodies of the university the faculty which elected him and the 
department head represents in the faculty council and in other governing bodies the department which 
elected him. Having been elected, the leaders at all levels should reckon with the interests of the institutions 
which elected them and represent them effectively in order to be re-elected.  
 
Academic democracy provides individual faculties a relatively high degree of independence in the university. 
This is especially important for such faculties as the faculty of economics (in essence, international business 
school) which are affiliated to and operate independently in international professional organisations and 
networks and apply for specific accreditations of business schools (e.g. CEEMAN).  
 
A few years ago, a special law was adopted for the university under study and new statutes corresponding to 
the new law entered into force, which changed the management system radically. The Board of Governors, 
which so far had been the rector’s advisory body, was turned into the highest governing body of the university.  
 
Half of the members of the Board of Governors are appointed by the Minister of Education and Research. 
According to the new law and statutes, the rector is not elected any more, but appointed by the Board of 
Governors. Analogously with the rector’s office, the faculty deans and department heads are not elected any 
more either. According to the new statutes, the faculty deans are appointed by the rector and the heads of 
departments also by the rector, on the proposal of the deans appointed by him. In addition to the 
disappearance of the function of leadership elections, according to the new financial rules, the role of 
collective governing bodies (faculty council and department councils) has diminished or quite disappeared in 
the decision-making over the university finances and over the faculty and department budgets respectively.  
 
The above shows that radical changes have occurred in the management system of the university under study, 
which provide an opportunity to investigate impact of the changes in management on the organisational 
learning at the university.  Changes in organisational learning are analysed at the example of the School of 
Business and Governance, using Watkins’ and Marsick’s Dimensions of the Learning Organisation (hereinafter 
DLOQ) instrument.  

3.2 Methodology  
Although the methodology of this research is based on Watkins’ and Marsick’s DLOQ as the organisational 
learning measurement instrument, it is not a classical organisational learning measurement research, but 
DLOQ is used for the assessment of changes in the organisational learning due to changes in the management 
system. A seven-point scale with answer options -3, -2, -1, 0, 1, 2, 3 instead of the 6-point Likert scale, which is 
typically used in the case of DLOQ, was used. The employees are asked to evaluate changes in all DLOQ 
characteristics compared to the previous management system on the scale from -3 to + 3. The answer -3 is 
defined as “has turned much worse“, -2 “has turned worse“, -1 “has turned slightly worse“, 0 “has remained 
the same”, 1 “has turned slightly better“, 2 “has turned better“ und 3 “has turned much better“. Table 1 
provides the numerical values of average answers by characteristics. The results provide information about the 
impact of management changes on the organisational learning. The study concerns primarily with the impact 
of changes in the management system to the organisational learning  at the example of a concrete 
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organisation (faculty of public university). The limitation of the study is that the survey sample is not sufficient 
to draw any conclusions about the organisation as a whole.  
 
The survey sample has been compiled so that it would contain members of the organisation from various 
positions. The selection was made on the principle that the respondents were employed long enough to know 
well both the old and new management system, and secondly, that they worked in the same position under 
the previous and current management system. This would enable to decide over the changes in the 
organisational learning without being affected by a different view of the organisation due to a different 
position. For the same reasons, the respondents who had gained or lost in occupational position with the new 
management system, were excluded.  The research was carried out in the spring of 2018. 

4. Results and discussion 
The comparison of the previous and new management system is summarised in Table 1. Although the 
organisational learning rate in the sum of all 43 characteristics has turned by 0.6 points worse under the new 
management compared to the previous management system, this difference is too small to draw any 
fundamental conclusions about the dependence of organisational learning and management system in the 
sum of all levels and dimensions. Therefore, it would be reasonable to focus on individual dimensions and 
characteristics where a change of at least one point (-/+1) was measured. 

Table 1: Organisational learning rate change in comparison with previous management system 
Individual level Average 

1. provide continuous learning opportunities   -0.39 

1 In my organization, people openly discuss mistakes in order to learn from them  -1.2 
2 In my organization, people identify skills they need for future work tasks -0.2 
3 In my organization, people help each other learn -0.5 
4 In my organization, people can get money and other resources to support their learning -0.8 
5 In my organization, people are given time to support learning 0 

6 In my organization, people view problems in their work as an opportunity to learn 0.2 

7 In my organization, people are rewarded for learning -0.25 

2. foster inquiry and dialogue   -1.53 

8 In my organization, people give open and honest feedback to each other 12 In my organization, people treat each 
other with respect 

-1.8 

9 In my organization, people listen to others' views before speaking -1.6 
10 In my organization, people are encouraged to ask "why" regardless of rank -1.4 

11 In my organization, whenever people state their view, they also ask what others think -2 
12 In my organization, people treat each other with respect -1.2 

13 In my organization, people spend time building trust with each other -1.2 

Team or group level  4.84 

3. promote collaboration and team learning   -1.32 

14 In my organization, teams/groups have the freedom to adapt their goals as needed  -1.4 

15 In my organization, teams/groups treat members as equals, regardless of rank, culture, or other differences -0.8 

16 In my organization, teams/groups focus both on the group's task and on how well the group is working -0.4 

17 In my organization, teams/groups revise their thinking as a result of group discussions or information collected -1.4 

18 In my organization, teams/groups are rewarded for their achievements as a team/group -1.5 

19 In my organization, teams/groups are confident that the organization will act on their recommendations -2.4 

Organizational level  

4. create systems to capture and transform learning   -0.50 

20 My organization uses two-way communication on a regular basis, such as suggestion systems, electronic bulletin 
boards, or town hall/open meetings  

-0.4 

21 My organization enables people to get needed information at any time quickly and easily -1 
22 My organization maintains an up-to-date data base of employee skills 0 
23 My organization creates systems to measure gaps between current and expected performance -0.4 
24 My organization makes its lessons learned available to all employees -1.2 

25 My organization measures the results of the time and resources spent on training 0 
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Individual level Average 

5. foster movement toward a collective vision   -0.38 

26 My organization recognizes people for taking initiative 0 

27 My organization gives people choices in their work assignments  -0.2 

28 My organization invites people to contribute to the organization's vision 0 

29 My organization gives people control over the resources they need to accomplish their work -2 

30 My organization supports employees who take calculated risks  0.4 

31 My organization builds alignment of visions across different levels and work groups -0.5 

6. connect the organization to its external environment   +0.05 

32 My organization helps employees balance work and family 33 My organization encourages people to think from a 
global perspective 

-0.4 

33 My organization encourages people to think from a global perspective 0.6 

34 My organization encourages everyone to bring the customers' views into the decision making process  0 

35 My organization considers the impact of decisions on employee morale -0.5 
36 My organization works together with the outside community to meet mutual needs 1 

37 My organization encourages people to get answers from across the organization when solving problems -0.4 

7. provide strategic leadership for learning   -0.17 

38 In my organization, leaders generally support requests for learning opportunities and training  0.4 

39 In my organization, leaders share up to date information with employees about competitors, industry trends, and 
organizational directions 

0.2 

40 In my organization, leaders empower others to help carry out the organization's vision  -2 

41 In my organization, leaders mentor and coach those they lead 0.4 

42 In my organization, leaders continually look for opportunities to learn 0.4 

43 In my organization, leaders ensure that the organization's actions are consistent with its values -0.4 

Source: Authors 
 
The only individual level characteristic in the first dimension “provide continuous learning opportunities“ 
where the change was assessed at over one point (-1.2), is the first. This allows concluding that in comparison 
with the academic democracy based management system, the new, the leadership appointment based 
management system with a vertical power hierarchy rather inhibits the staff to speak openly about their 
mistakes. The fact that the faculty and department heads are not elected by employees’ representatives any 
more causes greater reluctance to speak of one’s mistakes openly. On the whole, changes in the 1st dimension 
are not notable.  
 
The second individual level dimension “Foster inquiry and dialogue“ is one of the two dimensions where the 
average rating of characteristics is bigger than minus one (-1.53). This dimension has also experienced the 
biggest negative change under the new management system: all six characteristics scored lower than -1. This 
indicates dependence of the second dimension on the management system.  The lowest rating -2, which 
indicates a distinct change already, was given to the 11th characteristic. It can be explained by that under the 
new management system where the power of leadership does not depend on members of the organisation, 
there is no direct need to consult the employees to adopt important decisions. This applies also to asking other 
people’s opinion about new ideas, which is the content of the 11th dimension. The same scheme in principle 
applies to giving honest feedback and listening to everybody’s opinion (characteristics 8 and 9). Under the new 
management system, trust in colleagues and especially in the above-named leaders has obviously diminished.  
 
This is understandable because it is a purpose of the new management system to make leadership 
independent from the subordinates, which clearly suppresses honest feedback and dialogue with subordinates 
about the implementation of ideas. Characteristics 12 and 13, which measure respect and trust toward 
colleagues, have slightly deteriorated as well (-1.2). While speculating over the reasons, it may be assumed 
here that if leadership under the new management system lacks direct need to treat with respect those 
subordinates on whom they do not depend, then such conduct may be carried over to the communication 
culture of the whole organisation.  Trust in each other can be discouraged also by the sharpening competition 
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between the staff members due to the new management system. On the whole, it can be said about the 2nd 
dimension that the new management system has had rather a negative impact on dialogue. 
 
The change in the third dimension “Promote collaboration and team learning“ of the second, team or group 
level, is slightly negative as well (-1.32). This dimension includes the 19th characteristic, which received a rating 
denoting the biggest negative change (-2.4). Consequently, members of the organisation do not feel that the 
organisation is acting based on their recommendations after the management reform. Considering the 
leadership creation system under the new management system, a kind of alienation of the employees from 
the organisation’s objectives is clearly inevitable, whereas it is not the point whether the new objectives 
themselves are worse or better. In the context of this characteristic, it is important for the employees that they 
do not feel sufficiently involved in the elaboration of the organisation’s objectives, which causes scepticism in 
that the organisation would act based on the employees’ recommendations.  The negative rating of changes in 
characteristics 14, 17 and 18 is probably due to the decreased autonomy of the structural units under the new 
management system. Considering that the increasing centralisation, which is inevitably accompanied by a 
reduction of structural units’ autonomy and of the decision-making power, has been one of the objectives of 
the management reform, it is not surprising that the employees give negative ratings to the changes in team or 
group level characteristics. 
 
Relatively the smallest are the learning rate changes caused by changes in the management system in the four 
third, organisational level, characteristics. The negative change has been estimated to be the biggest (-0.5) in 
the 4th level dimension “Create systems to capture and transform learning“.  Characteristics 21 and 23, which 
concern availability of information for the employees and knowledge sharing in the organisation, have 
deteriorated by at least one point, in the opinion of respondents. The fact that the rating of the availability of 
information has deteriorated slightly may be due to the substitution of all leadership staff in the administrative 
and support structure of the university under study. People do not know any more whom to contact and do 
not feel free in communication with the new leadership to get information. Secondly, the information systems 
of the university are being changed, which (at least temporarily) cause failures in their work. Both of these 
obstacles to information exchange may be temporary and vanish when people get used to the new 
management system and new leadership. 
 
In the fifth dimension “Foster movement towards collective vision“, the most negative rating (-2) was given to 
changes in the 29th characteristic, which concerns employees’ control over the resources. This rating is quite 
logical and in conformity with one of the objectives of the management reform, stipulating centralisation of 
the resources and reduction of the rights of the structural units in controlling and using the resources. Since 
the centralisation of resources is one aspect of the centralisation of management, it is quite logical that 
employees perceive and rate the reduction of control over the resources in this way.   
 
The sixth dimension “Connect the organisation to its external environment“ is the only one where the average 
change is positive (+0.05). This dimension also includes the only characteristic (36 “My organisation works 
together with the outside community to meet mutual needs“) where the positive change is at least one point. 
This is extremely meaningful considering that better linkage of the university and outside community has been 
one of the most important aims of initiating the management reform. The opinions expressed by employees 
about this characteristic (and the dimension as a whole) allow concluding that the management reform 
probably will fulfil its objective of linking the university to its environment better than so far.  
 
In the last, seventh dimension “Provide strategic leadership for learning“, the changes in learning are small, 
except in characteristic 40 where the change is -2.  Hence, employees feel that their rights to carry out the 
organisation’s vision have diminished. It is probably an evitable phenomenon incidental to the centralisation 
and employees feel at times that the centralised implementation of the organisation’s vision takes place at the 
expense of the structural units, which had much greater decision-making rights under the academic 
democracy based management system, both over the implementation and the relevant resources. Changes in 
other characteristics in this dimension are marginal. 

5. Conclusions 
The research on the impact of changes in the management system on organisational learning enables to map 
changes in the organisational learning and learning structure under a radical change in the management 
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system from academic democracy with elected leadership to a vertical chain of command and appointed 
leadership similar to business management. Watkins’ and Marsick’s DLOQ was used to measure the changes.  
 
The questionnaire scale (from minus three to plus three) was adjusted to evaluate changes in the 
organisational learning. Based on the answers given by employees to the questionnaire, it may be concluded 
that the rating of changes in most of the characteristics was negative and it was positive in only a few 
characteristics. The average rating of all characteristics was -0.61, which is too small to draw any fundamental 
conclusions about the impact of changes in the management system on organisational learning.  The 
dimensions which received a negative rating of more than 1 point were the 2nd and 3rd dimension, testifying 
that the centralisation of management and everything related to this has reduced interpersonal trust and 
openness in communication. The centralisation of management has also involved reduction of the rights and 
the decision-making power of structural units, as well as the possibility to decide their resources and finances.  
 
 Both of the tendencies caused by the centralisation of management have a negative effect on the 
organisational learning. At the same time, changes related to better linkage of the organisation to outside 
community (6th dimension) have been assessed as slightly positive.  To sum up, it may be concluded that a 
change of a university management from academic democracy based to vertical has both negative and positive 
effects on different aspects of the organisational learning. In at least a short-term perspective, the learning 
rate of a university as an organisation deteriorates rather. 
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Abstract: Information Systems evaluation (ISE) is an area of research that has been conducted in depth across various 
contexts in relation to all phases of the systems development life cycle.  In practice though, ISE is an often-overlooked 
dimension in the management of technology. Outcomes from carefully planned ISE exercises can potentially add value to 
an organization especially from a knowledge management context.  Data derived from ISE can provide the managers of 
organizations with insights into users’ knowledge about systems operations and the efficiency thereof. The research 
reported in this paper, which is based on a qualitative case study design, examines the administrative information systems 
of universities. In a university context, administrative procedures are highly dependent on information systems and there 
needs to be surety in the effectiveness of the technology being utilized. The importance of a study focused on evaluating 
administrative information systems, stems from the large increase in student enrollment (massification of education) in 
South Africa in the post-apartheid era. Massification provokes questions of the ability of administrative information 
systems to handle the increase in the administrative work load. Thus, to govern the success of these systems, an evaluative 
tool should be developed. This is imperative to maintain a high level of quality in the education system and ensure the 
information systems are providing the necessary support to administrative processes. The literature suggests information 
systems success is centered around quality aspects such as information quality (IQ), system quality (SysQ) and Service 
quality (SQ). However, bearing in mind that primary users have the most experience and understanding of how the system 
should be functioning, the proposed evaluation tool should assess the system, from a user perspective. To be able to 
develop such an evaluative tool, an in-depth study of existing literature was conducted in order to identify potential system 
evaluation dimensions. This paper presents findings, based on a qualitative data set, which confirms and also extends 
commonly identified ISE dimensions which were derived from the extant literature.   
 
Keywords: Information Systems Evaluation, University Administration, User Satisfaction, Knowledge Management, 
University Information Systems  

1. Introduction 
Higher education institutions are in many senses also businesses and therefore require robust, operative 
Information Systems (IS) to support the key functional and administrative areas to ensure that their objectives 
are met. The pressure on having effective IS in higher education systems has been heightened as a result of 
the massification (see Mohamedbhai, 2014) of student enrolment in university institutions (Machingambi, 
2011) during the post-apartheid era. The rise in the number of students, places a greater demand on the 
ability of Universities to ensure that their Information Systems (IS) are able to effectively support all areas of 
administration. Qureshi and Qazi Abro (2016) posit that the role played by IS is imperative in improving 
educational administration and that ICT has become one of the main tools for educational administration.  
 
Jaleel (2014) explains that ICT is the backbone for efficient management and administration in education. 
Consequently, the quality of the IS supporting the university's administration process is paramount. 
 
A primary objective of designing and deploying IS is to improve organizational efficiency and effectiveness and 
from a universities perspective, this starts with administrative operations which support the university.  When 
university administration systems offer less than adequate service, this creates extra pressure on 
administrators who are the direct users. The interaction with the system and the administrative outcome also 
has an effect on the way in which users manage knowledge. As a result, an important question which arises is 
whether administrative IS are providing requisite levels of quality to support the work functions of its 
academic and administrative users.  The research reported in this paper, examines the administrative 
information systems of universities, given that the implications of massification provokes questions of the 
ability of administrative information systems to handle the increase in the administrative work load. Thus, as a 
means to govern the success of these systems, an evaluative tool is required.  Information Systems Evaluation 
(ISE) is thus needed to ensure university managers will be able to gauge if their systems are providing 
satisfactory administrative outcomes.  
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Although Information Systems evaluation (ISE) is an area of research that has been conducted in depth across 
various contexts in relation to all phases of the systems development life cycle (Pather, 2017), there is a dearth 
of studies on the Higher Education sector. Some popular contexts where evaluation has been addressed in the 
ISE literature are pre-implementation evaluation, formative evaluation and post-implementation evaluation 
(Ahituv, 1980; Kumar, 1990; Beynon-Davies, Owens and Williams, 2004). In practice though, ISE is an often-
overlooked aspect in the management of technology, including at universities. Outcomes from carefully 
planned ISE exercises can potentially add value to an organization especially from a knowledge management 
context. Data derived from ISE can provide the managers of organizations with insights into users’ knowledge 
about systems operations and the efficiency thereof.  
 
Over several years, it is evident in the ISE literature that researchers have either been developing new ISE tools 
or adapting existing tools with varying dependent variables. These include ‘Net Benefits’ (DeLone and Mclean, 
2003), ’Service Quality’ (Jiang, Klein and Carr, 2002; Bharati and Berg, 2003) and ‘User Satisfaction’ (Thong and 
Yap, 1996; Palm et al., 2006). What is important however, is to ensure that the evaluation approach is tailored 
to specific context in which the IS is operationalized (Davies, Baron, Gear and Read, 1999; Tate, Sedera, Mclean 
and Burton-Jones, 2014).  
 
In this paper we report on an investigation into the User Satisfaction dimension in the specific context of a 
university administration environment. User satisfaction, one of the commonly investigated dependent 
variables in ISE studies, refers to the users’ judgement and perceptual response to a product or service after 
usage (Song, Kim, Jones, Baker and Chin, 2014). This paper presents an introspection of user satisfaction as a 
proxy to evaluate IS success.  The objectives of the research reported herein are to identify the underlying 
constructs of the User Satisfaction dimension for the evaluation of a university administration IS.   

2. Literature Review  

2.1 The evolving role of IS in the South Africa university system  
In the mid-1990s, it was necessary to for the then newly formed government of South Africa to revamp the 
education system due to substantial policy changes in the post-apartheid era (Msila, 2007). The education 
white paper suggested that it takes the right technology to be implemented in the area of administration and 
management, to promote superlative functioning of institutions (Department of Education, 1997). Twenty 
years later, this policy position is still relevant as administration operations are a major part of universities’ 
daily functions. This is affirmed in various studies of higher education, e.g. Krishnaveni and Meenakumari 
(2010) who affirm the importance of IS for administration in universities and the role it plays in supporting 
effective and proficient administration. Table 1 provides an overview of three studies, depicting the uses of 
administrative IS in Universities.  

Table 1: Uses of IS in universities administrative activities  
Use of IS in University administration Author(s) 

� Scrutinizing student progress  
� Organising and processing large student records swiftly and accurately 
� Communication between different departments 
� To search and retrieve data in real time 

(Juma, Raihan and 
Clement, 2016) 

� Student application and registration 
� Processing and display of student results  
� Distribution of information  
� Communication between staff and to parents  

(Krishnaveni and 
Meenakumari, 2010) 

� Student enquiries  
� Staff recruitment and administration  
� Scheduling venues for classes and examinations  
� Student financial management 

(Jaleel, 2014) 

 
From the above, it can be gauged that the majority of the uses overlap and can be placed into three general 
categories viz.  Student Administration, Staff Administration and General Administration. Administrative 
activities of universities can benefit highly from technological intervention in ways such as lessening 
bureaucracy and reducing the manual labour work load of staff (Juma, Raihan and Clement, 2016). 
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2.2 The rationale for IS Evaluation  
The core purpose of ISE is to assess the value of the systems being used to support a business function. In 
other words, research on ISE provides insight on benefits achieved through IS usage and for whom it benefits 
in different conditions (Carlsson, 2003). There is no one unique way of measuring or evaluating information 
systems (Delone and Mclean, 1992).The evaluation process is not an easy task according to Avgerou (1995). 
 
Some of the formative papers that provide instructive guides on the evaluation and success of IS include 
DeLone and McLean (1992,2003),  Irani (2002), (Beynon-Davies, Owens, and Williams, 2004), Brown (2005) 
and Petter, DeLone, and McLean (2008).  
 
The reason why the evaluation of IS in general is deemed to be so important, is that it provides managers a 
basis to justify the implementation of such systems in the anticipated benefit for their organisations. 
Supporters of this are Kaisara and Pather (2011),who argue that there is a high dependency on IS and that 
evaluation of IS success is a challenge faced by managers.  In order to ensure the realisation of IS benefits, 
evaluation of the information system should be conducted to assess the success of the system.  

2.3 The User Satisfaction Dimension of IS Evaluation 
An analysis of some informative models in the literature since the publishing of the IS Success Model (DeLone 
and Mclean, 2003) up to recent studies, present some common variables that are applied across the board. 
Over recent years variables used in IS research are usually centered around the quality constructs Information 
Quality, System Quality and Service Quality which are evident in several studies (Pitt, Watson and Kavan, 1995; 
Bharati and Berg, 2003; DeLone and Mclean, 2003; J. Xu, Benbasat and Cenfetelli, 2013).    
 
The role of user perceptions of systems success is dominant in the literature (Jiang, Klein and Carr, 2002; April, 
2007; Al-adaileh, 2009).  Jingjun et al. (2013)  hypothesized that a user’s perception of information quality is 
based on their perception of the systems quality and the user’s perception of service quality will be based on 
their perception of both system and information quality. Determining the success of a system is essential and 
in most cases it is prominently derived from the users perception, as they are the systems operators who can 
give their observations on their interactions with the system (Bokhari, 2005). Thus, User Satisfaction is deemed 
an important dimension in the evaluation of IS effectiveness. 
 
User satisfaction is deemed to be a useful proxy of IS success because the satisfaction of the user can give 
some insight on the effectiveness of the system. The quality of an IS portrays a wide outlook that includes the 
technology but also the users that utilize the systems (Andersson and Von Hellens, 1997). Therefore, assessing 
IS quality presumes the analysis of the three quality dimensions (IQ, SysQ and SQ) in terms of the user’s 
perception of the system. SQ and SysQ are constructs which consist of overlapping interests, as they both have 
an impact on customer (user) satisfaction. According to Akter, Ray, and D’Ambra (2011), systems should be 
observed as services in relation to the technology business alignment perspective of service field research.  
 
In the context of higher educational institutions, the system which facilitates university operations, provides a 
service to the users.  It has been established that information quality is linked as a component of the user 
satisfaction construct (Petter, DeLone and McLean, 2008) and shortly after the D&M model was released, 
Seddon, Patry and Kiew (1994) tested and confirmed that both information and system quality account for a 
significant amount of variance in US. The three quality dimensions should be controlled for or measured 
separately because singularly or jointly they will affect subsequent user satisfaction (DeLone and McLean, 
2002). Similarly, Hussein (2009) investigated the factors affecting IS success and found that the three quality 
dimensions among other dimensions were the main factors that influenced user satisfaction which was also 
supported by the findings of Roky & Meriouh (2015).   
 
In summary, the relevance of the user satisfaction dimension in determining system success has been 
expressed by multiple authors and in various models. Users’ perceptions are a pertinent factor in the 
measurement of success due to them being the primary point of contact with system usage. It is a positive 
point that the satisfaction dimension has proven relationships with other measurable dimensions of system 
success and is therefore an important dimension in this study. 
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2.4 Towards a User Satisfaction framework for evaluating IS Effectiveness of University systems 
When organizations adopt information technology to support business functions, a measure of assessment is 
needed to ensure success and that the system is supporting satisfactory levels of organizational quality. As 
indicated in the previous section, widely used measures of IS success are SysQ, SQ and IQ (Bharati and Berg, 
2003; DeLone and Mclean, 2003; Jingjun, Benbasat, and Cenfetelli, 2013).  Many models measuring IS Success 
have included these quality dimensions and they may be perceived as a standard for assessing how 
organizational needs are being met through the use of information systems. In the IS Success model (Delone 
and Mclean, 2003), the quality dimensions are factors which all have influential power on the User Satisfaction 
construct (Kim, Garrity, and Sanders, 2003).  
 

Figure 1: User Satisfaction Framework for University IS Evaluation  

The framework presented above, depicts the logical relationships between the underlying constructs of the 
user satisfaction dimension in an administrative system. The premise of this study is that user satisfaction is a 
main determinant of IS Success with a proposed evaluation regime being based on the perception of users.  
 
Therefore, the characteristics of the users are important to get a better understanding of their perceptions for 
analysis, an example being the UTAUT model by Venkatesh, Morris, Davis & Davis (2003) where the 
characteristics were used as moderating variables. When assessing the quality of a system, SysQ and IQ are 
important considerations. DeLone & McLean (2002) confirmed that when evaluating a single system, SysQ and 
IQ are likely to be among the most important variables. System quality is a well-recognized dimension in IS 
Success research and has a strong link with information quality in the determination of IS success (Gorla, 
Somers and Wong, 2010). These variables along with service quality have been identified in seminal research 
previously analyzed. Xu, Benbasat, & Cenfetelli, (2013) state that perceived System quality influences 
perceived Information quality positively and perceived information quality influences perceived service quality.  
 
This leads to the notion that System Quality and Service Quality are indirectly linked. In the Delone and Mclean 
model (2003) SysQ, SQ and IQ are factors on which the User Satisfaction construct is dependent (Kim, Garrity, 
and Sanders, 2003).  Routing back to the research context, the principle idea of high service quality can be 
assumed to lead to high user satisfaction (as is presented the D&M Model) which can be translated into 
benefits that can be seen through the improvement of the university administration function.  

3. Research Design 
The overarching design for this study is that of Case study research, based solely on contextual circumstances 
(Gentles et al., 2015). According to Babbie (2001), the unit of analysis refers to the “who” or “what” which is 
being studied, which in this study comprises the users of a selected administrative system. Thus, the 
population of the study comprises lecturers, administrative and support staff of the university who are users of 
the Marks Administration System (MAS). The interview schedule comprised six questions which were framed 
to elicit responses on user experiences with reference to various system aspects to obtain a general sense of 
user satisfaction. The questions were selected based on the conceptual framework built from the literature 
review and were framed around the three quality constructs.  
 
Data was collected via semi-structured interviews in the first quarter of 2018. A total of twenty interviews 
were conducted which is where a point of theoretical saturation (Glaser and Strauss, 1967) was reached. The 
sampling strategy used for the interviews was purposive sampling which is ideal for qualitative studies (Palys, 
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2008). The sample population was intentionally selected in relation to the characteristics of the ideal 
participants to attain a higher likelihood of being able to contribute to the research (Etikan, 2016). Purposive 
Sampling aligned well with the study, as the interview respondents could not be randomly selected due to 
them needing to have substantial experience using the system to be beneficial to the process and provide 
reliable responses.    

4. Data analysis  
The qualitative data was analyzed using a software named ATLAS t.i, which according to Konopásek (2016), 
enables the researcher to organize, structure and be systematic with the collected data.  

Figure 2: Qualitative Analysis Process 

Figure 2 depicts the stages of qualitative analysis, drawing on processes described and used by Glaser & 
Strauss (1967), Burnard (1991) and Elo and Kyngas (2008). This inductive content analysis approach stems from 
what Basit (2003) describes as the “grounded” approach that was advocated by Glaser and Strauss (1967). In 
essence, the process of analysis involved the creation of codes from the transcribed interviews, which in turn 
were grouped into code categories and finally synthesized into themes (groups of code categories). The 
themes were then further assessed against the dimensions presented in the conceptual evaluation framework 
based on the literature review. Where necessary, certain code groups were broken down into more distinct 
groups.  Those which did not fit within the conceptual framework were reviewed and assessed for inclusion 
into the final IS evaluation framework. ATLAS t.i also provides a quantitative analysis of codes, thereby 
allowing for reporting in terms of percentages. The codes were useful for the development of themes in 
relation to the users’ satisfaction with the system.  

5. Research Findings 

5.1 Overview of interview respondents  
Users who were interviewed (see table 2) mainly use the administrative system for similar purposes such as 
uploading, vetting and publishing marks. They therefore had similar experiences and responses with the odd 
occurrence of some distinctively different responses depending on dynamics that were specific to the 
particular user. 

Table 2: Demographics of Interviewees 
Staff Role  Frequency Department  
Lecturer 6 Information Systems 
Lecturer 1 Extended Curriculum Program (ECP) 
Marks Administrator 1 Academic Development 
Marks Administrator 1 Information Systems 
Marks Administrator 2 Economics 
Marks Administrator 1 Finance 
Marks Administrator 1 Political Studies 
Administrative Officer 1 Accounting 
Faculty Officer 1 Administration 
Marks Administrator 1 Social Sciences 

Administrative Officer 1 
Lecturer 2 Psychology 
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Staff Role  Frequency Department  
Technical Support 1 Information & Communication Services (ICS) 
TOTAL 20  

 

5.2 Summary of interview responses  
In this section we present a summary of the key points that were elicited to each of the interview questions.  
This summary was the basis on which codes were generated during analysis, and on which an updated model 
was developed.  
 
Support of work objectives: The first question asked users about their role on the system and if the system 
supports their work objectives. The users did have similar uses of the system but differed in terms of their user 
role. The users mentioned that the system supports their work objectives therefore, that clarifies that the 
systems high level functions are in line with the users’ needs. Ultimately this explains that the system does its 
intended job. 
 
Expectations from an ideal system: The next question queried the users’ expectations of an ideal 
administrative system and what would increase their user satisfaction. For a system to live up to a level of 
satisfaction, users’ expectations should be met. A gap between what the user expects and what the system 
provides can determine whether a user is truly satisfied with the system or not. The users responded with 
various expectations, the main qualities addressed were an appropriate level of speed (50%), user friendliness 
(45%) and others such as remote access, good functionality and reliability. 
 
System quality in relation to work performance: The third and fourth question examined how the system 
affects users’ performance and was used with the intention to comprehend various aspects of (system) quality 
experienced from the system. Starting with how the system enhances user performance, 45% of users stated 
that the system does not enhance their performance within their job. Additionally, 45% of users felt that the 
system enhances their performance in the sense that it helps them by making tasks easier and being able to 
get the job done quicker.  
 
System restrictions to work performance: Question four examined the ways in which the system restricts users’ 
performance. Only 5% of the users stated that the system does not restrict their job performance compared to 
the 95% that identified several restricting factors. The most frequent themes identified were, remote access, 
capacity, integration with other systems, flexibility, processes and speed. Codes related to speed occurred 
frequently in the data.  Users noted that the system tends to normally experience slow speed and downtime 
when the system is in high demand. In discussions about remote access it was established that even though 
remote access is available, resources such as laptops and dongles for off-site connection were not provided to 
users, which essentially restricts them from having remote access.  
 
System improvement: The fifth question examined areas for systems improvement.  This indirectly answers the 
question of how the system is currently not yielding adequate user satisfaction. This question was one of the 
most significant questions to get a clear understanding of users’ expectations and what could potentially lead 
to higher levels of user satisfaction. Therefore, every response was carefully introspected, regardless of 
whether it was in a high or low response statistic. The most dominant areas of improvement were system 
functionality (70%) followed by speed, remote access, integration with other systems and system processes.  
 
Other suggestions included additional functionality to send push notifications to users when administrative 
deadlines are looming. 
 
System integration:  The student information presented on the MAS is supposed to be a replica of the student 
data on a linked student admin system SASI. 30% of all users commented on the lack of integration or 
communication between linked systems. MAS is highly dependent on SASI for accurate student information. 
This relates to another point of system improvement viz. accuracy. The responses suggest that from a user 
perspective, there are several improvements and enhancements that were expected by users. These 
improvements would alter the user experience and possibly ensure user satisfaction.  
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The final question of the interview was aimed to identify general comments about the system, which users 
may not have had an opportunity to discuss in response to the previous questions. In this regard 35% of the 
users discussed training being of high importance. Most users felt that although training was offered, many 
users did not attend which resulted in them finding difficulty using the system. 

6. Updated Dimensions of IS evaluation  
The qualitative analysis yielded a total of 20 codes (Table 3), which were mapped against each of the 
dimensions reflected in Figure 1 (the preliminary model).  The analysis also revealed new data which did not 
align with our a-priori dimensions that were derived from the Literature (Figure 1).  Consequently, two new 
dimensions were derived from the data, viz. Business Process Quality and System Functionality.  We surmise 
that the specific context of university administrative systems differs from what we found in the ISE literature 
hence our initial conceptual models needed to be adapted.  

Table 3: Evaluation Dimensions and associated codes 

Evaluation Dimension Codes generated during qualitative analysis 
System Quality: 
 

x Access 
x Availability  
x Capacity  
x Flexibility 
x User Friendly  
x Speed 
x System Consistency/Reliability 

Information Quality: x Accuracy 
x Integration with other systems  
x Security 

Business Process Quality: x Integration with other systems  
x Manual DIY System 
x Business Processes 

System Functionality: x Notifications/Alerts 
x General Functionality 
x Timeouts 
x Confirmation of mark input 

Service Quality: x System Support (Responsiveness) 
x Training (Assurance, User Support) 
x University Provisions 

 
Following on Table 1, the initial conceptual framework (Figure 1) was updated to reflect the resultant five 
dimensions.  Figure 3, is based on the composite set of codes, as related to each dimension. 

Figure 3:  A user satisfaction model:  University administration information system  

In summary, based on review of the literature, and the subsequent qualitative findings a revised set of IS 
evaluation dimensions for a university administrative system were arrived at (Figure 3). Business Process 
Quality refers to the quality of the processes observed on the system by the users. The systems purpose is 
supported by the business processes and enables the system to benefit users in their work objectives.  The 
latter is associated with System Functionality which is relates to how the system functions in relation to users’ 
interaction with the system. The Information Quality dimension represents the quality of information provided 
by the system such as the accuracy of the information. System Quality represents the quality of the attributes 
of the system, such as how secure the system is.  Lastly, we posit that Service Quality is determined by the 
latter two constructs, and it represents the provision of services to users in terms of attributes such as 
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responsiveness and assurance. All of these dimensions can be assessed and analysed from a user perspective 
to derive a level of user satisfaction, which in essence represents the level of IS success. 

7. Conclusion  
This study examined the User Satisfaction dimension for the evaluation of a university administrative system. 
The outcome of this qualitative study led to a conceptual framework for ISE. The updated framework differs 
from the literature as it is highly context specific as it refers to the evaluation of university administrative 
systems. The framework identifies five quality dimensions of the system on which User Satisfaction is 
dependent. We posit that these five dimensions provide a framework for undertaking an evaluation of the 
system. The usage of a single case for this study can be observed as a limitation as further testing may be 
needed to assess the model’s applicability across other universities. 
 
Future work will involve the development of a structured instrument to test the user satisfaction model (Figure 
3). The development of this model is one step towards improved systems management in a university setting.  
 
Even though these findings are based on a single case-study, the proposed instrument should be tested at a 
sample of different universities to test its reliability. System evaluation outcomes will enhance the ability of IS 
managers to ensure systems improvement that lead to user satisfaction. Higher levels of user satisfaction will 
potentially add value to higher education institutions in South Africa and ensure that it is better able to deal 
with the added pressures that massification has placed on the higher education eco-system. Furthermore, by 
verifying if systems are providing a satisfactory level of user satisfaction, there is a better outlook on the 
systems effectiveness in supporting university administrative processes which support the university as a 
whole. The updated conceptual framework provides much needed structure to a prospective evaluation 
regime.  As such it will aid the university in improved management of the underlying business processes that 
the system undertakes. It also provides insight as to whether the processes are supporting the users via 
providing them with a substantial level of business process, system and information quality to aid the 
management of knowledge as both an input and output to the system. 
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Abstract: This study analyses the effect of teamwork processes of cohesion and communication on the relationship 
between transformational leadership and firm performance. The key objective was to examine the role that various 
teamwork processes play in influencing a leadership knowledge management relationship in the Universities in Kenya. The 
study utilizes the work of Yammarino et al. (2003), Muchiri et al. (2012) and Atwater and Bass (1994) on transformational 
leadership, team performance and teamwork processes. The paper also utilizes Crawford (2005) research on the 
relationship between transformational leadership and knowledge management as well as the work of John D. Politis (2003) 
and Turner et al (2012) on Knowledge management and teams. Cross sectional data was collected and analyzed within a 
period of one year from September 2017. The results support the view that transformational leadership has a significant 
positive effect on knowledge management initiatives of creation, sharing and utilization. The teamwork processes of 
communication and cohesion were contrastingly found not to significantly mediate the relationship between 
transformational leadership and knowledge management.  
 
Keywords: Transformational Leadership, teamwork processes, knowledge management 

1. Introduction 
In today’s complex work environment, incorporating teams as a sub-process of knowledge management and 
further supporting knowledge creation, sharing and utilization within the organization makes economic sense.  
 
Many organizations have been incorporating the use of teams at some capacity. As observed by Salas et al. 
(2008),while advances have been made in team research, the field needs to keep pace with continuing 
demands of the workplace. Knowledge management is one such area that demands for the increased 
utilization of teams. Most research findings in the knowledge management literature focus on the inner 
workings of teams and how knowledge management principles positively influence the performance of teams.  
 
Managing organizational knowledge creation, sharing and utilization is increasingly becoming an important 
source of competitive advantage for firms. It is also increasingly being acknowledged that the success of any 
knowledge management initiative depends on leaders who knows how to allocate knowledge to productive 
use. Knowledge production and integration processes in any organization necessitate collaboration among 
members thus enabling Knowledge Management to facilitate the effective delivery of the right knowledge to 
the right people at just the right time. Many researchers have insisted that top management leadership 
commitment is the most critical factor for a successful KM project, (Chong and Choi, 2005; Holsapple and Joshi, 
2002). 

2. Literature Review 
Prior research has found evidence of teamwork processes such as cohesion and communication improving 
team performance and functioning (Evans and Dion, 1991; Sundstrum et al., 1990). According to Yammarino, 
et al. (2004) for example, Transformational leadership (i.e. the four I’s) may be mapped to critical teamwork 
process factors in such a way as to possibly develop team communication and conflict management skills, and 
promote team cohesion. Transformational leadership has been empirically linked to cohesion in the past.  
 
Specifically, Carless et al. (1995) found that cohesion mediated a transformational leadership relationship with 
financial performance of Australian banks. Sosik et al. (1997) reported similar findings in a study where group 
potency was found to mediate the relationship between transformational leadership and creative outcomes of 
teams. Additionally, using a military sample, Bass et al. (2003) found support for the mediating role of group 
potency on transformational leadership performance. Furthermore, Bettenhausen’s (1991) review of group 
research linked team cohesion with team variables that included satisfaction, productivity and member 
interactions.  
According  to  previous  research,  the  exchange  of  knowledge  among  people  who  enjoy  harmonious  
interpersonal  relationships should be higher (Chiu et al., 2006; Inkpen and Tsang, 2005). Storrey and Barnett 
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(2000) in a study of failed KM initiatives suggest that knowledge is a resource with significant amount of 
potential, status and power and argued that any attempt to manage, control and codify organizational 
knowledge is likely to produce internal conflicts and turf wars as questions of who owns and controls 
knowledge are likely to emerge in all organizations to some extent. This point was reiterated by Scarborough 
and carter (2000), who suggested that it is problematic to assume that organizations represent a harmonious 
environment where people are willing and happy to share their knowledge.  
 
A number of researchers have demonstrated that the transformational dimension of intellectual stimulation 
can create an environment where questioning assumptions and inventing new uses for old processes are 
considered a healthy form of conflict (Bass, 1985, 1990). Using intellectually stimulating behaviors such as 
seeking differing perspectives, suggesting new ways of looking  at problems and encouraging non-traditional 
thinking, may promote functional, task-oriented conflict within the team ( Bass,1985,1990). A leader’s use of 
intellectual stimulation exhibits his/her belief that when teams promote and manage task conflict, the 
resulting innovation can lead to better team performance and decision-making (Bass and Avolio, 1994). 
 
Research findings point to the fact that the individualized consideration component of transformational 
leadership positively affect team functioning. Dyer (1987) suggests that factors such as increased listening, 
openness to suggestions, and prompt, relevant feedback are communication-based indicators of effective 
team functioning. Open and easy communication within a team is critical for goal accomplishment and 
completion of regular, daily team activities (Zander, 1994).In their conceptual review, Swezey and Salas (1992) 
included communication as one of the seven primary categories that address teamwork process principles, 
and thus may discriminate between effective and ineffective teams. Campion et al. (1996) found that process 
characteristics of the teams, including communication, most strongly related to team effectiveness criteria. 
Following the demonstrated linkages between transformational leadership, teamwork processes and 
performance, the following hypotheses were developed for this study; 
 
H1. Transformational Leadership has a positive influence on Knowledge management 
H1.1 Transformational leadership has a positive influence on teamwork processes of cohesion and 
communication 
H1.2. The teamwork processes of cohesion and communication have a mediating influence on the relationship 
between transformational leadership and knowledge management.  
 
A conceptual model highlighting the hypothesized relationships was developed. The conceptualized model 
rests on the premise that in addition to previously supported direct transformational leadership-Knowledge 
Management linkages (Crawford 2005), the four dimensions of transformational leadership may produce key 
intermediate outcomes, which could positively influence team interpersonal processes of cohesion and 
communication. The product of these interactions may in turn influence Knowledge management initiatives of 
creation, sharing and utilization. The model is presented in figure 1. 
 
 
 
 
 
 
 
 
 
 

 Figure 1: A conceptual model depicting the relationship between Transformational leadership, teamwork 
processes and knowledge management 

3. Research Methods 
This study was divided into three steps. The first step was to identify characteristics of transformational 
leadership from the Multi Leadership Questionnaire (MLQ) developed by Bass and Avolio (1995).The second 
step was to come up with a list of teamwork processes from literature. Two key teamwork processes of 
cohesion and communication were derived from a list of seven primary categories as adapted from a 

Transformational Leadership 
x Inspirational motivation 
x Individualized consideration 
x Idealized influence 
x Intellectual Stimulation 

Work Team Processes 
x Communication 
x Cohesion 

Knowledge 
Management 
Practices 
x Knowledge 

creation 
x Knowledge 

sharing 
x Knowledge 

application 

H2H2 H3 

H1 
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conceptual framework developed by Swezey and Salas (1992).  The third step was to review the knowledge 
management practices identified from literature for their relevance in the Kenyan University situation. The 
knowledge management practices of creation, sharing and utilization were derived from literature. 
 
Relevant survey instruments were developed to enable data collection. These were captured in a three-section 
questionnaire. The first section focused on the transformational leadership characteristics as identified from 
the multi leadership questionnaire. The section   listed a number of statements reflecting  transformational 
leadership characteristics  measured in a five point Likert scale, ranging from strongly disagree(1) to strongly 
agree(5). The second section of the questionnaire captured statements aimed at determining the perceived 
effect of the leadership behaviors on the two identified teamwork processes of cohesion and communication. 
The last section of the questionnaire included statements that reflect the different KM practices adopted and 
implemented in the universities in Kenya. 
 
In line with the requirement of the National Commission for Science and Technology (NACOSTI), a request was 
sent for approval to collect data from public and private Universities in Kenya. After receiving the approval, an 
official letter was sent to six Universities, inviting them to participate in the study. Kenya has 30 accredited 
Universities. Simple random sampling was used to select six universities for the study. Six Universities 
represent a 20% industry representation, which is considered adequate for a cross sectional study Mugenda 
and Mugenda (2006).  A questionnaire was sent via email to the heads of academic departments of the 
selected Universities. Sixty (60)   questionnaires were sent out, 36 of the returned ones were found usable for 
data analysis. Before data could be collected, research instruments were subjected to diagnostic tests. To 
determine reliability of the instruments, Cronbach alpha method was used with an alpha coefficient of 0.6 as 
the minimum threshold. Results of tests of reliability indicated that all the items had an alpha coefficient 
ranging from 0.7 for workteam processes and 0.9 for both transformational leadership and knowledge 
management. All the items satisfied the minimum threshold of 0.6 and were therefore accepted.  

Table 1:  Results of Reliability tests 

Variable  No of items  Cronbach’s Coefficient  Conclusion  

Transformational Leadership  18 0.9 Accepted 

Knowledge Management 29 0.9 Accepted 

Work Team Communication 13 0.7 Accepted 
 
The collected data was analyzed using descriptive statistics such as mean and standard deviation as well as 
inferential statics such as linear regression. Descriptive statistics were used to describe characteristics of the 
collected data while inferential statistics were used to determine the nature of the relationships between and 
among the study variables. The study sought to determine the extent to which University leaders exhibit 
attributes of transformational leadership. Respondents were required to indicate the extent to which 
characteristics of individualized consideration, intellectual simulation, inspiration motivation and idealized 
influence described the leadership structure in their universities on a five point Likert scale ranging from 
“strongly disagree” (1) to “strongly agree”(5). Four items were used to measure individualized consideration, 
(e.g. “Our leader promotes development of individuals”), five items were used to measure intellectual 
stimulation (e.g. “our leader encourages employees to solve problems”), four items measured inspirational 
motivation (e.g. “our leader creates optimism among the employees”) and four items for idealized influence 
(e. g “our leader uses power for positive gain”) 
 
Items adapted from Fillius and De Jong, (2000) were used to measure the three knowledge management 
dimensions. Twelve items were used to measure Knowledge creation (e.g. “there is an active involvement of 
the members in external professional work and associations”), knowledge sharing was measured using six item 
(e.g. “members are able to discuss their methods of working during internal review briefs and meetings”) and 
knowledge utilization as measured using seven items e.g. “experiences of clients are used to improve products 
and services”. Teamwork processes was measured using items developed from literature review. Work team 
communication was measured using six item such as “giving feedback is encouraged at all levels” while 
teamwork cohesion was measured using seven items, (e.g.” team members are always working towards the 
same goals and targets”) 

Table 2: Descriptive Statistics 
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Variable                                     Mean          SD 
Transformational Leadership         3.9                1.0 

 
Knowledge Management                
 

3.6                1.06 

Teamwork Processes                      3.9                0.9 
N=36 

4. Transformation Leadership and Knowledge Management 
To test the effect of transformational leadership on knowledge management, the following regression was 
run; Y = β0+ β1X1 + e. Where Y = Transformational Leadership, β0 = intercept, β1=regression coefficient, X1= 
knowledge management. The results presented in table 3 show that transformational leadership explains 48 
per cent of the variance in knowledge management. 

Table 3: Model Summary for Transformation Leadership and Knowledge Management  

 Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .693a 0.48 0.465 0.731 
a. Predictors: (Constant), Transformation Leadership 
b. Dependent Variable: Knowledge Management 

Analysis of variance results in table 4 show that the model is significant for predicting knowledge management. F= 31.44,  p≤0.05 

Table 4: ANOVA for Transformation Leadership and Knowledge Management 

Model   Sum of Squares df Mean Square F Sig. 

1 Regression 16.815 1 16.815 31.44 .000a 

  Residual 18.185 34 0.535 

  Total 35 35 

a. Predictors: (Constant), Transformation Leadership 

b. Dependent Variable: Knowledge Management  
 
The results in table 5 show that the coefficients β1 (knowledge management) is both positive and significant, 
β1=0.693, t=5.607.These results support the study’s proposition that transformational leadership has a 
significant influence on knowledge management 

Table 5: Regression coefficients for Transformation Leadership and Knowledge Management  

Model   Unstandardized Coefficients Standardized Coefficients     

    B Std. Error Beta t Sig. 

1 (Constant) -1.07E-16 0.122   0.00 1 

  Transformation Leadership 0.693 0.124 0.693 5.607 0.00 
a. predictor Variable: Transformational Leadership 
b. Dependent Variable: Knowledge Management 

   

5. Transformational Leadership and team work processes 
To test the effect of transformational leadership on teamwork processes, the following regression model was 
run; Y =β 0+ β2X2 + e. Where Y = Transformational Leadership, β0 = intercept, β2=regression coefficient for 
teamwork processes, X2= Teamwork processes 
 
The results presented in Table 6 show that transformational leadership explains 53 per cent of the variance in 
team work processes, r2= 0.053 

Table 6: Model Summary for the Relationship between Transformation Leadership and Team Work processes  

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 

1 .230a 0.053 0.025 0.98751 
a. Dependent Variable: Teamwork processes 
b.  Predictors: (Constant), Transformation Leadership   
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Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 

Analysis of variance in table 7 shows that the model is significant (F= 1.891). These results support the study’s hypotheses that 
transformational leadership has a significant influence on teamwork processes. 

 

Table 7:  ANOVA 

Model   Sum of Squares df Mean Square F Sig. 

1 Regression 1.844 1 1.844 1.891 .178a 

  Residual 33.156 34 0.975     

  Total 35 35       

a. Predictors: (Constant), Transformation Leadership 

b. Dependent Variable: Team work Processes 
The results in table 8 indicate that the coefficients β2 (Teamwork processes) is both positive and significant, 
β2=0.23, indicating the amount of change in teamwork processes that is attributable to transformational 
leadership, t=1.375, p≤ 0.05 

Table 8: Regression Coefficients  

Model   Unstandardized Coefficients Standardized Coefficients     

    B Std. Error Beta t Sig. 

1 (Constant) 1.16E-16 0.165   .0000 1 

  
Transformation 
Leadership 0.23 0.167 0.23 1.375 0.18 

a. Dependent Variable: Work Team Process 
b. Independent variable: Transformational Leadership 

6. Relationship between Teamwork Processes and Knowledge Management  
To test the effect of teamwork processes on knowledge management, the following regression model was run; 
Y =β 0+ β3X3 + e. Where Y = knowledge management, β0 = intercept, β3=regression coefficient for teamwork 
processes, X3= Teamwork processes as the predictor variable. The results which are presented in table 9 show 
that teamwork processes explain 63 per cent of the variance in knowledge management r2= 0.063.   

Table 9: Model Summary for the effect of teamwork processes on knowledge management. 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .251a 0.063 0.035 0.982181 
a. Predictors: (Constant), Work Team Process 
b. Dependent Variable: Knowledge Management 

Analysis of variance in table 10 show that the model is significant (F= 2.281). These results support the study’s 
proposition that teamwork processes predict knowledge management.  

Table 10: ANOVA 

Model   Sum of Squares df Mean Square F Sig. 

1 Regression 2.201 1 2.201 2.281 .140a 

  Residual 32.799 34 0.965     

  Total 35 35       

a. Predictors: (Constant), Work Team Process 
b. Dependent Variable: Knowledge Management  

 
The results in table 11 show that the coefficient β3 (knowledge management) is both positive and significant, 
β3=0.251, indicating the amount of change in knowledge management that is attributable to team work 
process, t=1.51, p≤ 0.05. 
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Table 11: Regression Coefficient 

Model   Unstandardized Coefficients 
Standardized 
Coefficients     

    B Std. Error Beta t Sig. 

1 (Constant) -8.88E-17 0.164   0.00 1 

  Work Team Process 0.251 0.166 0.251 1.51 0.14 
a. Predictors: (Constant), Work Team Process 
b. Dependent Variable: Knowledge Management 

7. Transformational Leadership, teamwork processes and knowledge management 
To determine whether transformational leadership predicts knowledge management through teamwork 
processes, stepwise regression model proposed by Baron and Kenny (1986) and Kenny et al (1997) was run. 
The results are presented in table 12, 13 and 14. 
 
Results of regression analysis in table 12 show that transformational leadership and teamwork processes 
together explain 48.9 per cent of the variance in knowledge management, r2= 0.489  

Table 12: Model Summary for the effect of teamwork processes on the relationship between transformational 
leadership and knowledge management. 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .700a 0.489 0.458 0.735965 

a. Predictors: (Constant), Work Team Process, Transformation Leadership 
b. Dependent Variable: Knowledge Management    

Analysis of variance in table 13 show that the model is significant (F= 15.809) for predicting knowledge 
management. 

Table 13: ANOVA 

Model   Sum of Squares df Mean Square F Sig. 

1 Regression 17.126 2 8.563 15.809 .000a 

  Residual 17.874 33 0.542     

  Total 35 35       

a. Predictors: (Constant), Work Team Process, Transformation Leadership 

b. Dependent Variable: Knowledge Management  
 
The results in table 14 show that when teamwork processes is added to the model, the beta coefficient for 
knowledge management reduces significantly from 0.671 to  0.097, the t statistic changes from t= 5.25 to 
t=0.76 . The model becomes insignificant p ≥0.05.From these results, hypothesis 1.2 which states that 
teamwork processes mediate the relationship between transformational leadership and knowledge 
management is not supported. 

Table 14: Regression Coefficients  

Model   Unstandardized Coefficients Standardized Coefficients     

    B Std. Error Beta t Sig. 

1 (Constant) -1.18E-16 0.123   .000 1 

  Transformation Leadership 0.671 0.128 0.671 5.25 0.00 

  Work Team Process 0.097 0.128 0.097 0.76 0.45 
a. Dependent Variable: Knowledge Management  
b. Independent Variable; Transformational leadership 

8. Conclusions, Recommendations and limitations 
The current study examines the relationship between transformational leadership and knowledge 
management in the Kenyan Universities. The mediating role of teamwork processes in the relationship is also 
explored. Prior research has found evidence of transformational leadership positively influencing teamwork 
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processes, improving team performance, and functioning (Sosik et al.1997; Yammarino, et al.2004).  Extant 
studies regarding the influence of transformational leadership on knowledge management though limited 
determines it to be positive (Crawford, 2005).  
 
The results supported the view that transformational leadership has a positive influence on teamwork 
processes and knowledge management. Teamwork processes however were found to have no significant 
mediating influence on the relationship between transformational leadership and knowledge management.  
 
This was quite interesting since prior research has found teamwork processes to positively predict firm 
outcomes with transformational leadership as the predictor variable. One possible explanation for these 
results could be the choice of teamwork processes used for the study. Further research incorporating more 
teamwork variables is recommended. Cultural context may also have influenced the findings. Most of the 
studies referred to in this paper are based in contexts with individualism as a pervasive cultural characteristic.  
 
This research work is based in a cultural context characteristic of collectivism, which emphasizes harmony and 
close interpersonal ties. This may have affected the influence of teamwork processes on the relationship 
between transformational Leadership and knowledge management. Such a conclusion however is subject to 
validation by future research. It is also important to note that the findings show that teamwork processes by 
themselves account for 63% of the variance in knowledge management while transformational leadership 
accounts for 48% of the variance individually. This implies that Transformational Leadership may not be very 
critical if an organization has highly cohesive teams and good communication. 
 
This study has theoretical implications. First, the results showed that transformational leadership has a 
positive effect on knowledge management. This is consistent with previous findings e.g. Crawford (2005) and 
Turner et al.(2012). Secondly, and consistent with previous research findings, the study confirmed the 
influence of transformational leadership on teamwork processes to be positive. The hypothesized mediating 
influence of teamwork processes in the relationship between transformational leadership and knowledge 
management was however not confirmed. Further research is needed to determine the specific teamwork 
processes and their combined and individual effect on the relationship between transformational leadership 
and knowledge management. 
 
One limitation of this work is that this is an initial attempt at understanding how transformational behavior 
may influence Knowledge Management performance via teamwork processes. Out of the studies reviewed, 
none has attempted to link the transformational leadership style to knowledge management through 
teamwork processes. Further research is therefore needed to validate the findings of this study. Although up 
to seven teamwork processes have been identified in literature, only two were considered for this study. This 
may have influenced the findings. Future research is recommended to provide more clarity. 
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Abstract: The proliferation of academic social networking tools have created online research communities geared for 
accommodating and advancing the e-visibility of researchers. Research e-visibility as concept encapsulates knowledge 
sharing in academia by empowering researchers to embrace online research communities and platforms with online 
sharing and dissemination of research publications. The presence of a research e-profile on a research community 
becomes the vehicle for e-visibility by creating a research presence for the researcher, allowing the researcher to become 
more discoverable and enhancing the accessibility of the researcher’s research output (share knowledge). This paper 
reports on the influence of altmetrics derived from Academia.edu, an academic social networking tool as example of an 
online research community, on the bibliometrics of the corresponding researchers’ citations on Web of Science, Scopus 
and Google Scholar. The investigation of the e-visibility themes: research online presence, researcher discoverability and 
research accessibility allows for the using of the altmetrics from Academia.edu and the bibliometrics from the citation 
resources, to establish the altmetric-bibliometric relationships and the contribution of altmetrics and bibliometrics to e-
visibility. The altmetric and bibliometric data sourced from data sets (which was collected at 6-month intervals from 
December 2014 to December 2016), as part of a longitudinal comparative e-visibility study for participating Environmental 
Sciences researchers at the University of South Africa (Unisa). The altmetrics and bibliometrics data were analysed and the 
Spearman correlation rank coefficients calculated using SPSS software. The results indicate that there are positive 
correlations between the Academia.edu altmetrics and the Environmental Science researchers’ bibliometrics. These 
correlations show that Acadmeia.edu altmetrics have a positive societal influence on the citations of the Environmental 
Sciences researchers. These findings recommend that environmental science researchers create and maintain a research e-
profile on Academia.edu with the aim of increasing their e-visibility and enhancing knowledge sharing amongst researchers 
in academia. The significant contribution of the paper is to give perspective on the relationships between the altmetrics 
and bibliometrics for the Environmental Science researchers in South Africa. 
 
Keywords: E-visibility, Academia.edu, altmetrics, bibliometrics, altmetric-bibliometric relationships 

1. Introduction 
The introduction of social networking tools such as online research communities in academia have brought 
about a revolution in the way research processes flow with new activities emerging. These include 
collaboration, competitive evaluation of research output and open publishing (Taraborelli, 2008). Effective 
utilization and interaction with social media tools translates to online Web activity by the researcher and 
allows the creation of an online presence on academic social media tools. This advocates an attempt to 
embrace and accommodate the needs of researchers for the utilization of social media technology with a 
research focus (Arda, 2012; Mangan, 2012). Academic social networking tools allows researchers to create and 
distribute research directly via e-profiles on online research communities such as academia.edu (Thelwall & 
Kousha, 2014:722). Academic social networking tools have become instrumental in the harvesting of attention 
data (altmetrics) as an indicator to predictive citation trends and behaviour, and an attempt to introduce a 
more inclusive and complete philosophy to compliment the exclusive use of bibliometrics for measuring the 
research performance of researchers (Taylor, 2013). Online research communities become innovative 
communication vessels creating effective and efficient knowledge sharing environments facilitating knowledge 
sharing (Amin, Hasnan, Besar & Almunawar 2016). Amin et al (2016) defines knowledge creation and sharing 
as “the generation, storing, representation and sharing of knowledge to the benefit of the organization and its 
individuals to ensure comprehensive and understandable management initiatives and procedures in the 
organization”. Following is a discussion of the relationship between the altmetrics from Academia.edu and the 
bibliometrics within an e-visibility context.

2. E-visibility and research metrics 
Chung and Park (2012) encourage researchers to be visible and become more discoverable to all possible 
online audiences (Norman, 2012; Ale-Ebrahim, Salehi, Embi, Gholizadeh, Motahar & Odi, 2013). Creating an 
online research e-profile on an academic social networking tools and linking research output, affords the 
researcher the opportunity to be more visible and discoverable by including all pertinent and accurate 
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research information on the research e-profiles (Ward, Bejarano & Dudás, 2015; Hoffman, Lutz & Meckel, 
2014). Czerniewicz and Wiens (2013) suggest that research content should be retrievable and downloadable 
for other researchers to peruse and cite which implies accessibility and knowledge sharing. This translates to 
research being stored, disseminated and shared via the online research communities (Arda, 2012).  Research 
should be online, discoverable and accessible (Norman, 2012; Ale-Ebrahim et al, 2013). Becoming e-visible 
therefore involves a researcher promoting and managing their research persona and research output online 
via a research e-profile. The concept e-visibility embodies the researcher’s online presence, researcher’s 
discoverability and research output accessibility in the form of an online research e-profile (Adriaanse & 
Rensleigh, 2017a). Research e-visibility as concept encapsulates knowledge sharing in academia by 
empowering researchers to embrace online research communities with online sharing and dissemination of 
research publications. 

2.1 Bibliometrics 
Bibliometrics can be described as the techniques in the measurement of research with the recording, counting 
and analysing of published scholarly research citations and describes techniques for calculating scholarly 
research impact and performance (Hood & Wilson, 2001; Roemer & Borchardt, 2012; Bornmann, 2014a; 
Bornmann, 2014b). Measuring research impact and performance of a researcher as part of research evaluation 
was traditionally conducted by using bibliometric indicators (Hoffman, Lutz & Meckel, 2014). Roemer and 
Borchardt (2012) and Chen, Tang, Wang and Hsiang (2015) indicated that the realization of bibliometrics being 
inadequate to be utilized exclusively for addressing the full spectrum of research evaluation in academia, has 
opened the way for alternative metrics such as altmetrics to be considered. With the advent of Web 2.0 
technologies, the academic social media tools have become instrumental in the harvesting of attention data, 
which translates into alternative metrics for the derivation of predictive citation trends and behaviour (Taylor, 
2013).   

2.2 Altmetrics 
The incorporation of academic social networking tools in the research workflow, have the ability to gather the 
social usage and activity of research outputs on the Web from diverse audiences, which leave tracks and 
information paths as social evidence trails and impact traces – digital footprint of the research  (Priem, Groth & 
Taraborelli, 2012; Rodgers & Barbrow, 2013; Kortelainen & Katvala, 2012). Altmetrics reflect the attention 
given to research output in society i.e. reflects the social impact. The societal usage statistics i.e. altmetrics, 
give an inclusive, broader and multidimensional view of the research consumption of research output on the 
Web and supplements the traditional citations metrics to give an inclusive view of the research impact 
(Rasmussen & Andersen, 2013; Barnes, 2015; Luther, 2012; Kim & Abbas, 2010; Konkiel, 2013). Altmetrics, can 
be described as an attempt to measure the scholarly interaction on the Web (social platforms) and to quantify 
the social networking resources’ interactions (Galligan & Dyas-Correia, 2013; Haustein & Siebenlist, 2011; 
Piwowar & Priem, 2013; Hassan & Gillani, 2016). Altmetrics therefore allows for the capturing of the impacts 
of research on a larger audience and especially on society that was previously invisible.  

2.3 Altmetric-bibliometrics relationships 
Recent studies conducted on the correlations between altmetrics and bibliometrics with the aim of 
establishing the relationships between altmetrics and bibliometrics show positive correlations (Li, Thelwall & 
Giustini, 2012; Schlögl, Gorraiz, Gumpenberger, Jack & Kraker, 2013; Costas, Zahedi & Wouters, 2014; 
Khodiyar, Rowlett & Lawrence, 2014; Torres-Salinas, Robinson-Garcia & Jimenez-Contreras, 2016; Naudé, 
2017). Studies by Thelwall and Kousha (2014) and Ortega (2015) focussing on establishing the relationships 
between the altmetrics derived from Academia.edu and bibliometrics from citation resources Web of Science, 
Scopus and Google Scholar show low correlations, with Spearman coefficient r= 0.058 (significance not listed) 
and Spearman coefficient r= ± 0.2 (significance not listed).  

3. Research Methodology 
The research reported in this article focus on Phase 1 and 5 of an e-visibility study, which forms part of a larger 
PhD longitudinal comparative study spanning a two-year period from December 2014 to December 2016. This 
paper focus on the relationship of the altmetric indicators from Academia.edu, as academic social networking 
tool, with the bibliometric indicators sourced from the traditional citation resources for the participating 
Environmental Sciences researchers at Unisa. 
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3.1 Research problem and objectives 
The research objectives include investigating the Spearman correlation rank coefficients between the 
Academia.edu altmetric indicators and the bibliometric indicators, as part of a 2-year longitudinal e-visibility 
study, spanning December 2014 to December 2016. The assumption is that the altmetrics derived from the 
academic social networking tool Academia.edu correlates positively with the bibliometrics derived from 
citation resources (Web of Science, Scopus and Google Scholar).  

3.2 Data collection and analysis 
The bibliometric data was sourced from the citation resources (Web of Science, Scopus and Google Scholar) 
and the altmetric data, sourced and harvested from the academic social networking tool Academia.edu, 
between December 2014 and December 2016 in 6-month intervals. The data included Name of author; 
number of publications; citations of researchers on Web of Science, Scopus and Google Scholar; and number 
of views of publications from Academia.edu. The online presence of the SES researchers is represented by the 
presence of the researcher on the Web. The discoverability of the SES researchers is represented by the 
presence of a research e-profile of the researcher and can be expressed as the percentage discoverable. The 
accessibility of the SES researchers’ research output is represented by the percentage of total research output 
of researcher available online for download. It is possible to express the e-visibility of the SES researchers by 
using the online presence, discoverability and accessibility indicators. The SPSS software was used to do the 
statistical analysis of the data. The Lillefors significance was used to express the Kolmogorov-Smirnov 
normality tests for each statistical value. The Spearman correlation rank coefficient was utilized to calculate 
the correlations between the altmetrics and bibliometrics.  

4. Results and discussion 

4.1 Distribution of biographical data 
The results show 33 (53%) of the SES researchers being 40 years and younger, with 29 (47%) researchers, 41 
years and older. The results pertaining to the research level, show 42 (68%) of the participating 62 SES 
researchers described as emerging researchers having not obtained a PhD qualification yet and 20 (32%) as 
being established researchers. The biographical profile indicated young emerging researchers constituting the 
majority of the 62 participating SES researchers. In contrast, results from research by Thelwall and Kousha 
(2014) show that Academia.edu is not typically utilized by the younger researchers in their study but by the 
older faculty. They suggest that this could be attributed to older researchers having wider research networks, 
which attract more attention and therefore receive more views on research output added. 

4.2 Distribution of e-visibility indicators: online presence, discoverability and accessibility 
The investigation of the online presence of the SES researchers on Academia.edu for December 2014, show 
that 42% of the SES researchers had a presence on Academica.edu. In December 2016, the online presence of 
the SES researchers on Academia.edu increased to 58% as illustrated in Figure 1. This means an increase in 
online presence on Academia.edu by 16% for the SES researchers.  

 

Figure 1: Online presence representation on Academia.edu 

In Figure 2, the investigation into the discoverability of the SES researchers on Academia.edu for December 
2014, shows 23 (37%) of the SES researchers had research e-profiles. The number of e-profiles increased to 36 
(58%) in 2016. This means an increase in discoverability on Academia.edu of 21% for the SES researchers.  
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Figure 2: Discoverability representation on Academia.edu 

The investigation into the accessibility of the SES researchers research output on Academia.edu for December 
2014, shows 16% of the of the SES researchers uploaded research output onto Academica.edu. In December 
2016, number increased to 36% of researchers with research output linked to their profiles and accessible to 
an online audience, translating to an increase in accessibility on Academia.edu of 20% for the SES researchers 
as illustrating in Figure 3.  
 
The rate of increase in e-visibility indicators: online presence, discoverability and accessibility for 
Academia.edu, are below 25% and similarly reported by Thelwall and Kousha (2014) and suggest the growth in 
Academia.edu is linear and not exponential since launching in 2008. 

 

Figure 3: Accessibility representation on Academia.edu 

4.3 Distribution of altmetrics and bibliometrics 
The distribution of the altmetric and bibliometric indicators during December 2014 to December 2016 for the 
SES researchers are summarised in Table 1 and Table 2. The results for the bibliometric distributions indicate 
the largest increase in total number of citations by 170.3% in Google Scholar, followed by 98.7% for Scopus, 
and 68.9% for Web of Science for the SES researchers – see Table 1. Similarly, there was an increase in the 
maximum number of citations per researcher of 138.2% in Google Scholar, followed by 58.2% for Scopus, and 
25.2% for Web of Science. 

Table 1: Distribution of bibliometric indicators in Web of Science (WoS), Scopus and Google Scholar (GS) 

Bibliometrics from citation resources WoS 
Dec 2014 

WoS 
Dec 2016 

Scopus 
Dec 2014 

Scopus 
Dec 2016 

GS 
Dec 2014 

GS 
Dec 2016 

Total number of citations 685 1157 817 1623 1308 3536 
Increase in total number of citations 68.9% 98.7% 170.3% 
 

Number of publications Min 0 0 0 0 0 0 
Max 26 30 32 42 54 66 

 

Number of citations 
per researcher 

Min 0 0 0 0 0 0 
Max 242 303 213 337 280 667 
Mean 11.05 18.66 13.39 26.61 21.1 57.03 
Normality 0.396* 0.382* 0.372* 0.365* 0.342* 0.333* 

Increase in maximum number of 
citations per researcher 25.2% 58.2% 138.2% 
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*(Sig. (2-tailed)) 

Table 2: Distribution of altmetric indicators in Academia.edu  

Academia.edu altmetrics  Academia.edu 
December 2014 

Academia.edu 
December 2016 

Total number of views 3923 14327 
Increase in total number of views 265.2% 
    

Number of publications Min 0 0 
Max 21 34 

    

Number of altmetrics 
per researcher 

Min 0 0 
Max 2950 6160 
Mean 63.27 231.08 
Normality 0.454* 0.442* 

Increase in maximum number of 
altmetrics per researcher 108.8% 

*(Sig. (2-tailed)) 
 
According to Table 2, the altmetric distribution results for Academia.edu reported an increase in the total 
number of views by 265.2% for the 2-year period from December 2014 to December 2016. The results also 
show an increase of 108.8% in the maximum number of altmetrics per researcher. 

4.4 Correlations between altmetrics and bibliometrics 
The relationships between the altmetric and bibliometric indicators are illustrated by the Spearman’s rank 
correlation coefficient between the altmetrics from Academia.edu and the bibliometrics from Web of Science, 
Scopus and Google Scholar for the SES researchers. The correlation matrix in Table 3 shows the correlation 
analysis of the Academia.edu views and the citations between December 2014 and December 2016. 

Table 3: Correlation analysis for the Academia.edu altmetrics and bibliometrics  
Spearman correlation WoS 2014 WoS 2016 Scopus 2014 Scopus 2016 GS 2014 GS  2016 
Academia.edu views 
2014 

0.206 
(0.109)* 

0.198  
(0.123) * 

0.366 (0.004)* 0.318 (0.012)* 0.363 (0.004)* 0.386 
(0.002)* 

Academia.edu  views 
2016 

0.253 
(0.047)* 

0.313 
(0.013)* 

0.388 
(0.002)* 

0.451 
(0.000)* 

0.403 
(0.001)* 

0.490 
(0.000)* 

*(Sig. (2-tailed)) 

4.5 Analysis and discussion of Academia.edu altmetric and bibliometric correlations  
The results indicate an overall positive correlation between Academia.edu altmetric indicators and the 
bibliometric indicators derived from Web of Science, Scopus and Google Scholar, during the period December 
2014 to December 2016. The results indicate that the strongest correlation for views from Academia.edu 
(December 2016) and the citations of Google Scholar for December 2016 as a weak positive correlation, r= 
0.490 (<0.000 2-tailed significance) and the weakest correlation for the views of Academia.edu (December 
2014) and the citations of Web of Science for December 2016, r= 0.198 (<0.123 2-tailed significance). Existing 
research on the Academia.edu altmetrics and bibliometric correlations, indicate similar weak correlations 
below r= ±0.2 (significance not listed) (Ortega, 2015; Thelwall & Kousha, 2014). Determining the value of the 
correlations between altmetrics and bibliometric indicators, places emphasis on the relationships between 
altmetrics derived from academic social networking tools and the bibliometrics derived from citation 
resources. The results obtained from the current study indicate similar and stronger correlations for the 
Academia.edu altmetric-bibliometric correlations. Thelwell and Kousha (2013) found that correlations 
established between altmetrics and bibliometrics indicate that altmetrics exert a positive influence on the 
related bibliometrics. Given this finding and the strong positive correlation results obtained from the current 
study, the altmetrics indicators from Academia.edu suggest a positive influence on the citations from Web of 
Science, Scopus and Google Scholar during the period December 2014 to December 2016. The strong 
altmetric-bibliometric correlations suggest Academia.edu altmetric indicators influenced the bibliometric 
indicators positively. The combination of the positive altmetric-bibliometric relationships for the SES 
researchers, and the increases in the altmetric-bibliometric indicators as reported in Table 1 and 2, together 
with the increases illustrated with the three e-visibility themes i.e. online presence in Figure 1, researcher 
discoverability in Figure 2, and research output accessibility in Figure 3, contributes to the enhancement of the 
e-visibility of the SES researchers. This translates to SES researchers with an e-profile on Academia.edu, having 
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a positive societal impact and enhancing their e-visibility as Environmental Sciences researchers at Unisa. This 
study therefore recommends that Environmental Sciences researchers create and maintain a research e-
profile on Academia.edu, as an academic social networking tool, to enhance their e-visibility. 

5. In conclusion 
The results for the altmetrics sourced from Academia.edu and the bibliometrics sourced from Web of Science, 
Scopus and Google Scholar, found an overall strong positive Spearman correlation varying from r= 0.198 to r= 
0.490, during the period December 2014 to December 2016. The altmetric-bibliometric correlations suggest 
that Academia.edu altmetrics have a positive societal influence on the bibliometric indicators of research for 
the SES researchers at Unisa. The combination of the increase in online presence, discoverability and 
accessibility of the SE researchers, the positive altmetric-bibliometric relationships for the SES researchers, and 
the increases in the altmetric-bibliometric indicators, enhances the e-visibility of the SES researchers. 
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Abstract: The Post-Anthropocene, as a fast-moving era of complexity, fluidity and ubiquity of the digital within our 
everyday reality, is an age of planetary scale computation. This complex notional entity referred to as The Stack was 
introduced by Benjamin Bratton and presents simultaneously as accidental megastructure and single meta-technology. The 
context of knowledge management (and specifically artefact design) is impacted upon by the tensions between the 
structures, devices, layers and other elements of ubiquitous planetary-scale computation, in as much as it seems to be 
imposing limits on the degree of freedom of design. Furthermore, we face knowledge creation by new actors that are 
increasingly (artificially) intelligent, automated, difficult to observe and complex to analyse and understand. A further 
dynamic that complicates our conceptualization of knowledge management and its design is by Matthew Gladden’s 
emergent positioning of the organization as the locus of technological Post-humanisation.  Within this emergent reality, 
that is both creating and being created, the concept of knowledge management has become deictic. The meaning of 
‘knowledge management’, and the design thereof is changing rapidly as its context changes. The intersection and interplay 
between the accidental mega structures of planetary-scale computation (that is both designed and designing), non-human 
(and increasingly intelligent) actors and emerging technological post-humanisation in organisations will require us to take 
an ongoing critical look at how we conceptualise both the processes of knowledge management, the nature of explicit, and 
specifically tacit knowledge, as well as any artefacts we aim to design. The purpose of this exploratory study is to 
investigate some of these emerging tensions. We suggest Gladden’s Post Human Management Matrix as a potentially 
useful starting point to guide our ongoing processes of rapidly renewing how we view knowledge management, both as 
construct and process. We also briefly comment on the possible utility of this matrix in informing future knowledge 
management. 

Keywords: Knowledge Management, Artificial Intelligence, Post-humanism 

1. Introduction
The intersection and interplay between the accidental mega structures of planetary-scale computation, non-
human intelligent actors and emerging technological post-humanisation in organisations will necessitate an 
ongoing and more critical look at how we conceptualise the processes of knowledge management (KM), the 
nature of explicit, and specifically tacit knowledge, as well as any artefacts we aim to design.  

The purpose of this exploratory study is to briefly highlight some of these emerging tensions. We position 
Gladden’s Post Human Management Matrix as a useful starting point to guide our ongoing processes of 
reflecting on the dynamic nature of knowledge management.  

2. Context
The Post-Anthropocene has been typified as a dynamic era of rapid change, complexity, fluidity and ubiquity of 
the digital within all realms of our everyday existence. This era has also been described by Bratton (2015) as an 
age of planetary scale computation. Given the rather limited scope of this article, and for the sake of brevity, 
we will rely on Bogost’s summarised description of Bratton’s seminal 2015 work, The Stack, which states: 

“The book’s premise is that today’s computing systems are best understood as a global megastructure 
(the titular Stack). The Stack is layered, and Bratton identifies seven tiers that comprise it: Earth, Cloud, 
City, Address, Interface, User. Earth entails the material and energy-harnessing geological demands of 
computing; Cloud names the weird sovereignty of corporatized, global technology services like Google; 
City addresses the lived experience of cloud-computerized daily life; Address deals with identification as 
a form of management and control; Interface with coupling users to computers; and User with the 
human and nonhuman agents that interact with computational machines. Bratton’s fundamental claim 
is that the Stack is replacing other forms of governance and sovereignty—and with great political 
consequence” (Bogost, 2016). 
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The Stack has been described as a “planetary sensing/ cognition/ connection/ control system that we 
unintentionally midwifed” (David Fore, 2016) and it problematises our ability to mindfully design. We are 
starting to observe more and more how the interplay between and dynamics within these complex layers are 
introducing new questions about how we conceptualise our world and that which we aim to change within it.  
 
In his review thereof, Whitson asked the rather disturbing question which is at the core of much of Bratton’s 
work: “To what degree can design intervene in the computational processes that are resituating human beings 
into a much larger and more complex political system?” (Whitson, 2016). 
 
Our opinion is that we may have increasingly limited freedom of design within the mega structural realities of 
The Stack because of the fact that The Stack is not only being designed but is also designing. These limitations 
are increasingly difficult to observe, analyse and understand. For example, the User layer of The Stack 
increasingly consists not only of human actors. More than half all Internet traffic is initiated by non-humans 
(Bratton, 2015; Imperva Incapsula, 2017). It is also becoming increasingly difficult to distinguish when you are 
actually interacting with digital technologies. There is an increasing amount of algorithmic fog in our 
interactions with digital technologies, especially as these agents get artificially more intelligent, independent 
and indistinguishable from humans. The much publicized and debated Google Duplex demonstration (Business 
Standard, 2018) is but a recent example of this concept.  
 
Within the field of KM, scholars and practitioners would need to take increasing cognisance of the deep, but 
often invisible tensions created by these emerging and dynamic realities of planetary scale computation or 
stand the risk of them potentially altogether disregarding our attempts at harnessing them. As Fore 
summarises it: “The Stack can seem as resistant to comprehension and design as a hurricane is resistant to 
science and prayer” (Fore, 2016). 

3. Emergence of non-human intelligent actors in organisational contexts 
The rapid integration of the digital into more and more realms of societal, community and individual life is 
presenting challenges to the traditional conceptualisation of design as a human-focused endeavour. Most of 
the recent advances in artificial intelligence (AI), and machine learning (ML) in particular,  has been driven by 
deep learning which “has made it possible for machines to match or surpass humans in certain types of tasks, 
especially those involving image and speech recognition, natural language processing, and predictive analytics” 
(Brynjolfsson, Mitchell & Rock, 2018). However, human designers admit that they often do not understand 
themselves how these technologies they designed actually work (Knight, 2017). This problematizes mindful 
design. 
 
There is a very strong economic imperative for organisations to adopt these digital technologies. McKinsey, for 
example, argues that organisations “that combine strong digital capability, robust AI adoption, and a proactive 
AI strategy see outsize financial performance” (Bughin, Hazan, Ramaswamy, Chui, Allas, Dahlström, Henke & 
Trench, 2017). Tools such as AI have also been seen to unlock and surface knowledge that would otherwise not 
be visible and/or utilised. An example of this is the fact that doctors use only 20 percent of the available trial-
based knowledge when diagnosing cancer patients, whereas AI can sift through millions of pages of medical 
evidence in seconds (Bughin et al., 2017). 
 
Data has been advanced as being the “new oil” (The Economist, 2017). The human ability to make sense of the 
rich layers of data streams being generated by and within the different layers of The Stack is limited, therefore 
we do not seem to have a choice but to attempt to design, harness and leverage digital technologies for 
organisational benefit. The question of course, according to (Bratton, 2015) is whether we are designing or 
being designed. 
 
We are increasingly observing signs of the emerging reality in the Post-Anthropocene that humans seem to be 
losing control of design to artificial means and autonomous methods. (For some examples of this 
phenomenon, see (Simonite, 2017; The Grid, 2018). The role of digital technologies in second-order design 
activities (for example, AI software that designs AI software) may potentially be a sign of how the distance 
between humans and digital artefacts may be increasing in the foreseeable future.  
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It is our further contention that the emerging bio-digital convergence in organisational contexts further 
complicates our attempts to design knowledge management systems, which is at its core still assuming 
knowledge creation is situated within human control. In the age of AI, we may therefore require a richer model 
of cognition and knowledge representation in order to study and build KM systems (Fenstermacher, 2005). 

4. Emerging Technological Post-humanisation in Organisational Contexts 
The trend of bio-digital augmentation of human capabilities is not so well reported in the popular 
management discourse. Neuroprosthetic technologies allowing human beings to instantly acquire new 
knowledge and skills through implantations or “file downloads” to the brain is currently envisioned by scholars, 
bypassing our traditional conceptualisations of learning processes and cognitive development (Gladden, 2018). 
If humans have opted in to digital augmentation, like thousands of Swedes are currently doing (Petersén, 
2018), can the digital, work and personal spheres of life still be separated?  
 
In this Post-human reality: 
 

“Many of us can now expect to experience during our working lives a world in which ‘ordinary’ human 
beings labor alongside artificial general intelligences, social robots, sapient networks, nanorobotic 
swarms, and human beings with genetically engineered capacities and neurocybernetic implants“ 
(Gladden, 2018) 

The boundary between digital and biological processes in the creation of information (and subsequently 
knowledge, and even wisdom) seems to be gradually blurring into what Gladden (2018) calls complex 
cybernetic frameworks consisting of a kaleidoscopic web of intelligent agents. It therefore may become more 
and more difficult to distinguish, and evaluate information created by humans at different places on the bio-
digital-technological spectrum. In the field of KM these emerging questions are becoming particularly 
important as we grapple with different potential hybrid realities we may be facing as design decision-points 
within organisational contexts. 

5. (Re)positioning Design in Knowledge Management 
Since at least the mid- 1980’s our notions of design has been dominated by a human-centered and user-
centered paradigm (Forlano, 2017). This human-centered approach and the underlying assumption that in the 
context of information systems, strategy and management, we need to understand primarily human actions 
and human knowledge creation, have formed a critical foundation upon which human organisations have been 
constructed (Gladden, 2018). 
 
Knowledge creation, in an organisational context have been viewed by Nonaka et al. as the process of making 
available and amplifying knowledge created by individuals as well as “crystallizing and connecting it with an 
organization’s knowledge system” (Nonaka, Von Krogh & Voelpel, 2006). The majority of roles in organisational 
ecosystems - including leadership, management, strategy, ethics, negotiation, risk management and 
communication, have traditionally been fulfilled by human agents with anthropic characteristics (Gladden, 
2018). Our conceptualizations of knowledge creation have also been typified by the same deep underlying 
assumption that knowledge creation is pre-dominantly within the realm of human endeavour.  
 
The underlying value creation processes of organisations (and attempts at designing such) have therefore been 
conceptualized as being mainly between human actors (staff, clients, service providers etc.) and about creation 
of non-human artefacts. These assumptions may increasingly be called into question by the converging trends 
and new kinds of agency we have briefly described so far.  
 
There has been calls to transcend the limits of human design (Forlano, 2017).  Our future challenge may 
become working within the context of complex socio-technical systems to design intelligent systems, hybrid 
collaborations and iterative assemblages that safely design themselves. Although new design practices seem to 
be emerging to adapt to these new considerations of the non-human, mostly these new practices are still 
confined to universities and design research contexts (Forlano, 2017). We are merely arguing that seemingly 
simple practices, such as the identification of stakeholders within a knowledge management system design 
project will soon be complicated exponentially by algorithmic fog and bio-digital blur. From a practitioner 
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view, dealing with these types of complexities is particularly important given the emergent positioning of the 
organization as the locus of technological posthumanisation, as argued by Gladden (2018). 

6. Some emerging tensions introduced by bio-digital convergence 
Within this emergent reality, that is both creating and being created, the concept of knowledge management 
has become deictic. The meaning of ‘knowledge management systems’ is changing rapidly as its context 
changes. The debate, however may be suffering from the current popular discourse which mainly centres 
around notions that “the robots are coming” as autonomous intelligent machines attempting to substitute 
human behaviour (Sanzogni, Guzman & Busch, 2017).  
 
It is necessary, as suggested by Brynjolfsson et al. (2018) that the debates around the impact of digital 
technologies (such as AI) need to be shifted away from the strict focus on the impacts on employment impact 
and towards the redesign of jobs and reengineering of business processes. We also need to be more aware of 
the fact that design creates its own politics (Gillespie, 2010; Forlano, 2017) and we need to engage deeper 
with the tensions between the “knowledge is power” dictum with its inverse, “power is knowledge” (Gordon & 
Grant, 2004). 
 
The intersections between AI in KM have been grappled with in the literature in detail (see for example the 
summary of this discourse provided by Sanzogni et al. (2017). Although it can be argued that AI so far lacks the 
ability of human cognition to make abstractions and reflections in order to develop ideas (Sanzogni et al., 
2017), it becomes more complex if we ask that same question viewing the post- human organisation (from 
Gladden’s lens) as a synergism of human, hybrid and synthetic agents.  There are, however, various other 
disciplines, such as science and technology studies, communications and media studies, architecture, urban 
planning and geography that have been grappling with the decentering of the human (Forlano, 2017). 
 
Humans, of course, already start with knowledge creation the day they are born, but it is increasingly difficult 
to determine where bio-digital augmentation starts and ends, and which ideas are created by non-human or 
hybrid means. Trust is a key factor in success of organisational knowledge management initiatives (Kucharska 
& Kowalczyk, 2016) and it is still unclear how intra- organisational and inter-organisational trust will be 
impacted by intelligent non-human actors. The nature of our relationships and possible future submission to 
non-human leadership is also not yet known  (Gladden, 2014) with leadership being an important factor in 
successful knowledge management (Omotayo, 2015).  
 
Our thinking, as starting point may benefit from more nuanced approaches to knowledge (and specifically tacit 
knowledge), such as that suggested by Sanzogni et al. (2017) in identifying “collective tacit knowledge (CTK), 
located in society and acquired within the social milieu; relational tacit knowledge (RTK), stemming from 
contingencies related to human interaction; and somatic tacit knowledge (STK), embodied within the self and 
manifesting through forms of physical energy coupled with tacit knowledge, and explicit knowledge (EK) that 
can be codified.” 
 
It has been argued that AI and KM plays mutually complementary roles and that “AI can extend socially based 
conceptual KM tools through supporting human agents, who manage most forms of knowledge as 
complementary prostheses of human capabilities” (Sanzogni et al., 2017).  The positioning of the organisation 
as locus of posthumanisation, however, introduces further tensions in our current conceptualisation of KM. It 
is, for example, increasingly possible that digital tools such as AI may be acting as prostheses for human 
capabilities, but that those capabilities have also been significantly augmented by bio- technological means. 

7. Positioning the Post- Human Matrix as potentially useful tool 
Gladden’s Post Human Management Matrix may present a useful and practical starting point to guide our 
ongoing processes of rapidly renewing how we view knowledge management both as construct and process. 
Gladden (2018) distinguishes between theoretical posthumanism (that seeks to develop new knowledge and 
understanding) and practical posthumanism (that aims to bring about change in the real world. He 
furthermore proposes organisational post humanism as an approach to “analyzing, creating, and managing 
organizations that employs a post-dualistic and post-anthropocentric perspective and which recognizes that 
emerging technologies will increasingly transform the kinds of members, structures, systems, processes, 

ϯϳϱ



Wouter Grove 
 

physical and virtual spaces, and external ecosystems that are available for organizations to utilize” (Gladden, 
2018).  
 
After positioning the organisation as locus for post-humanism, Gladden proposes the Posthuman Management 
Matrix as a model to understand the manner in which organisations will be affected by the blurring and maybe 
even disappearing boundaries between humans and computers. He proposes a matrix defining four types of 
possible entities (see Figure 1).  
 
Management theory have not traditionally engaged with two of the quarters of this matrix, namely human 
agents possessing computer-like physical and cognitive characteristics (“cyborgs”) and artificial agents 
possessing anthropic physical and cognitive characteristics (“bioroids”) because these were never really viewed 
within the realm of possibility in organisational contexts (Gladden, 2018).  This may be changing fast as the 
bio-digital convergence gains momentum. 
 
It is our contention that the field of knowledge management may benefit by applying this matrix as conceptual 
lens to make sense of the multiplicity of ways in which the convergence of the trends we highlighted will 
present in organisational contexts, and in the context of KM artefact design in particular. It is also a useful 
exercise for KM scholars to contemplate where they see the KM field, as integrative and multi-dimensional 
discipline, falling on this matrix.  
 

 

 

 

 

 

 

 

 

 

 

Figure 1: Posthuman Management Matrix (Gladden, 2018) 

It is our contention that the KM field would need to develop conceptual clarity on whether there are any of the 
quadrants that can truly be excluded from future research. We foresee, however that the KM field may, from 
its various history of deep engagement around the issues of knowledge creation within individual and 
organisational contexts (for example the work of Nonaka et al. (2006)) offer some potential insights to other 
disciplines. 

8. Evaluation and Further Research Opportunities 
Making sense of these emerging changes would require careful, integrative and deliberate approaches in 
organisational contexts to become more comfortable with, and appreciative of hybrid realities and a 
multiplicity of potential sources of information, insights and knowledge potentially valuable to organisational 
strategy. 
 
A critical starting point for any engagement around the impact of bio-digital convergence in organisational 
contexts is acknowledging that this Posthuman era resists binaries (Forlano, 2017). The current techno-centric 
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and rather limited approaches of the digital technology community (and AI in particular) may limit the AI/KM 
partnership (Sanzogni et al., 2017).  
 
Various design considerations need to be considered (adapted from Forlano, 2017): 
 

x Who or what are we designing for? Who is the user? (human/nonhuman, individual/ 
organisational/network), and for whom or what should the design be desirable? 

x How, and in what ways—competitively/collaboratively, hierarchically/horizontally—are capabilities, 
agency, and power distributed across human, machines, and natural systems?  

x What new knowledge(s), questions, stakeholders, and partnerships are needed in order to adequately 
design for this problem?  

x How are ethics, values, and responsibilities reflected and embedded throughout the design process?  
 
It is not our contention that these converging trends mentioned earlier necessarily invalidates current 
theoretical bases of the field (that will be presumptuous, arrogant and wrong), but rather that these emerging 
tensions would need to be resolved and addressed, some of them sooner than others. There is still much work 
needed to be done to  translate promising new design approaches from theory to practice (Forlano, 2017). 
 
We may, however, need to critically revisit some of the underlying principles and assumptions that we have 
used to build up our current understanding of the field of knowledge management, and knowledge creation in 
particular. For example, the often cited concept introduced by (Nonaka et al., 2006) of Ba (as a shared space 
for emerging relationships, that can be a physical, virtual or mental space) can possibly be investigated from 
the lens of emerging bio-digital convergence in organisational contexts. We agree with Nonaka et al. (2006) 
that a promising area of future KM research may be around the dynamics of organisational knowledge 
creation in organisational adaptation. It will however be advisable to ground these investigations cognisant of 
emerging tensions suggested in this exploratory study. In this regard Gladden’s Posthuman Management 
Matrix can act as useful classification tool. 
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Abstract: Research studies show that projects that are aimed to developing poor communities tend to fail or deliver poor 
benefits or results. Many factors are suggested for successful achievement of project goals. In this paper we focus on the 
role of knowledge transfer to community members. The challenge with regards to community members is how to get them 
to be active participants in the knowledge transfer process. Their participation in learning plays a key role in making a 
project successful. This article reports on the ethico-political challenges faced by project developers when they 
implemented a renewable energy project in a low-income community. Drawing on the ethical philosophy of Levinas and 
Foucault the paper argues that the fact that communities occupy a different epistemic world than project funders and 
developers means that a key objective of any projects should be an engagement with stakeholders around knowledge 
transfer. The key finding with regards to the ethical and political aspects of knowledge transfer was that the project 
implementers struggled to find appropriate ways of ethico-political engagement in order to enable transfer of knowledge 
to community members. However, there was some knowledge transfer in terms of some community members were 
trained to be part of the project implementation team. We conclude the paper by suggesting that any project should 
establish a knowledge forum that will continue after the delivery of the project goods within the community where 
community members are trained and developed with regards to the “project” that they were recipients of thus paving way 
to successful implementation of renewable energy projects in low income communities. 
 
Keywords: ethics, renewable energy politics, knowledge transfer, low income community, Levinas, Foucault 

1. Introduction  
Globally, renewable energy experts have been central to understanding and promoting environmental 
sustainability through coming up with mechanisms to reduce carbon emissions like for example the United 
Nations Clean Development Mechanism. The clean development mechanism (CDM) serves as an initiative to 
reduce greenhouse gas emissions (GHG) in both developed and developing countries. In addition, it is aimed at 
facilitating renewable energy technology transfer from developed countries to developing countries (IIR, 
2017:4). The Kuyasa community in Khayelitsha township of Cape Town, South Africa are beneficiaries of these 
renewable energy technologies. 2 309 Kuyasa government subsidised houses were retrofitted with renewable 
energy technologies which include solar water heaters (SWH), compact fluorescent light bulbs (CFL) and 
insulated ceilings (Goldman, 2010:1). Moreover, the project employed 87 community members and would 
specialise in different fields for example some were trained to work as carpenters, electricians, steel work, 
plumbers and in administration (Maphosa et al, 2018: 6). In this light it was designed to impact not only on the 
financial and environmental system but also to impact on people, development and sustainability (COP17, 
2013). 
 
However, our investigations showed that some of the Kuyasa community members felt left out in enjoying 
their right to contribute and benefit from project knowledge. Whilst, project knowledge and information is 
transfered through activites for example, training, participation, knowledge forum and social networking. This 
raises the question: What were the ethical and political practices at play in transfering knowledge in the 
Kuyasa project? Since most community members intereviewed indicated that they were not knowledgable on 
the current and future status of the project, especially with regards the maintainance of the installed 
technologies. 
  
We employ the  ethico-political concept (McMurray, Pullen and Rhodes, 2011) as our theorectial lens.  Thus, 
this study attempts to bring to light strategies that would enhance effective knowledge transfer and in the 
process making community members realise power, resultantly the truth. The next section conveys the 
research question.   
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2. The Research question 
The need for project knowledge to be efficiently transferred to all community members, thus the research 
question is: 
 

x What are the ethico-political knowledge practices of the project developer that will enable knowledge 
transfer to achieve a sustainable renewable energy project in a low income community? 

 
In order to answer the research question we used the following framework.  

3. Conceptual framework   
The conceptual framework (figure 1) makes the foundational assumption that knowledge transfer is 
dependent on appropriate ethical and political practices. The acceptance or denial of the transferred 
knowledge depends on suitable knowledge practices that fulfil ethico-political aims. Foucault’s work 
(1984,1997) explores how people at work constitute themselves as the ethical subjects of their own actions 
within organisational contexts and in relation to organisational discourses (Ibarra-Colado et al, 2006) in 
(McMurray et al, 2010). The community might resist the project if no pre-research is conducted on 
investigating what need needs to be provided. A renewable energy project is deemed sustainable if the 
transfer of knowledge is availed and accepted at a larger scale despite the ethics and political challenges.  
 
The ethico-political practices of developers are important since they are not only doing a technology transfer. 
Indeed, there is a change in the livelihood of communities so devlopers must help people identities and 
practises to change. Changes in technology needs to be embeded in exisiting life style practises. 
 
For Levinas, “the other” meaning the community must be taken as the focus of intervention. This means that 
developers must think of the ‘other’ before themselves. Drawing on Foucault on the other hand, the study 
suggested the  ethics of the “self” in the context of a project, means that developers must help the recipeints 
of the intervention to engage in an ethics of the self, that is, enable them to self develop. They should also do 
this for themselves and their organization.   

 
Figure 1: The study knowledge transfer conceptual framework 

4. Literature review  
We review some of the literature on knowledge transfer, ethico-politics and renewable energy projects in low 
income communities. Knowledge transfer has been a challenge for projects  that are externally driven aimed at 
improving the lives of community members in low income communities. This becomes more visible when the 
role of ethics and politics in transfering knowledge is not carefully monitored. Kerkhoff and Lebel (2006), Doyle 
et al (2015) and Azan et al (2017) wrote on knowledge transfer in community projects and their challenges. 

4.1 Knowledge transfer in community projects 
Sustainability can be defined as the integration of social, economic and environmental factors into planning, 
implementation and decision-making so as to ensure that development serves present and future generations 
(DME, 2003). From this definition of sustainability the study acknowledges that future generations benefit 
from say project technologies and their maintainance plans if say there is an efficient and effective knowledge 
transfer system between project developers and beneficiaries.   
 
Faye et al (2008) defined knowledge transfer as the application of knowledge or skills to solve a particular 
problem. This knowledge or these skills are generally acquired through training. Faye et al (2008) regard 
training and participation as the first mechanism of knowledge transfer. Projects aimed at improving the lives 
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of low income communities must involve activities that include efforts to translate technical, jargon-laden 
science into terms that can be understood by the layperson (Kerkhoff and Lebel, 2006).  
And to sychronise sustainability and knowledge transfer, the World Summit for Sustainable Development held 
in Johannesburg in 2002 described “Knowledge transfer to developing countries” as a key component of 
poverty eradication and frequently cites the importance of technology transfer for sustainable development 
(UN, 2002).  
 
Faye et al (2008) highlight further by ellaborating that knowledge transfer in a community set-up is effective 
depending on the social networks. And these social networks project developers and implementers influence 
directly. Interactions between community members and project developers, the contextual environment, 
available equipment, and existing standards can also be sources of knowledge / skills transfer and sharing 
within a community. To add on, research has identified that building collaborative networks within 
communities, between communities and agencies, and between agencies, contributes to a resilient society 
where adaptation of new technologies can take place prior to lacking access and ownership of the 
technologies, by giving communty members a means of sharing knowledge and resources (Paton, Mamula-
Seadon, and Selway, 2013). 

4.2 What is ethics and politics in knowledge transfer?, the challenges, what works?, and why? 
In general ethics can be defined as the study and justification of moral beliefs (Rachels, 2001). It is a branch of 
philosophy which examines what is right and what is wrong (Tzafestas, S.G, 2016:13). Whilst the essence of 
politics lies in power of relationships of superordination, or dominance and submission, of the governors and 
the governed (Key,1964) in (Tzafestas, 2016:1). However the basic ethical question is, what should we do? 
(both as individually and collectvely) if every action we do in inherently ethical as well as political?  
 
On the other hand,  Levinas (1991:48) emphasize that ethics is an experience of ‘infinite responsibility’ to the 
‘other’. The ‘other’ demands my responsibility, not in the equality of exchange and politics but as a form of 
non-reciprocal giving (Levinas, 2006:57). Ethics register in ‘response, help, solicitude and compassion’ (Hansel, 
1999:122) in McMurray et al (2010: 545). Drawing lessons from Levinas ethical philosophy the study 
encourages project developers to think of the ‘other’ before themselves. Just as in Foucaults work the 
community need to be consulted first on what they really need. Political differences need to be addressed and 
monitored carefully in the project to avoid conflict, disagreements and arguments that might endanger the 
sustainibility of the project. The community must be taken as the focus of intervention, just as Levinas puts it 
across: organisations’ first responsibilty is the ‘other’, a care for the other and love for the other.   
 
Some of the challenges linked to ethics and politics that emanate in trying to transfer knowledge to 
community members pertaining a renewable energy techology can be arguments. According to Kerkhoff and 
Lebel (2006) knowledge which was intendent to be transferred and delivered without distortion to all 
community members tend to be observed by people with a different lens resultantly generating different 
knowledge, and arguments that one is more valid than another. In this way, it opens up the possibility that 
other people with other knowledges may have useful contributions to make toward actions for sustainable 
development, but are deprived of saying out that knowledge (Kerkhoff and Lebel, 2006).  
 
Similar to arguments discussed above, most projects developers face pre-project politics and conflicts. These 
pre-project politics and conflicts emanates as a result of a number of reasons, for example, imposing projects 
before researching on the actual needs of the community, community leaders because they are affliated to a 
certain political party they want to highjack the project, and biases and inequalities in transfering knowledge. 
 
    According to Kerkhoff and Lenel (2010), and Ley (2010:199), it would be good if project developers mostly 
NGOs in general had a funnel effect whereby they organise all the pre project politics and conflict and then 
eventually organise the project into clean and neat development. In his book Ley (2010:199) noted that a 
Khayelitsha resident commented that projects are being superimposed on them without a pre-research on 
what they need: ”We are sick and tired of your projects. We actually just want houses”.  And whenever a 
project is finally implemented political leaders in the community want to gain mealeage, and nepotism is 
practised in selecting those who are to be employed to work in the project. 
 
To add on, one other challenge to knowledge transfer and sustainable development is that of the boundary 
that separates science from the rest of society is not a natural boundary but is created by social and political 
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processes that are porous, unfixed, and contestable (Gieryn, 1983). These boundaries emerge through 
controversies over where legitimate authority lies and, important to this study, which claims that there is 
knowledge which should be acted upon and which should not (Gieryn, 1983) in (Kerkhoff and Lebel, 2006). For 
instance in the context of this study project developers are obliged to implement ethical processes and be 
apolitical in transfering knowledge to community members. All community members despite there political 
affliations noone must be starved of project knowledge.    
 
According to Walsh, et al., (2011) in Streeter (2011) the Kuyasa project faced a stakeholder engagement 
challenge. To explain further, some key stakeholders for example Eskom South Africa electricity regulatory 
authority, were not involved in the project planning and implementation meetings, yet a new demand-side 
management (DSM) program from Eskom is directly financing viable DSM projects, ensuring improved energy 
efficiency and load shifting across the country  (ESMAP, 2012:11). This raises a political and ethical challenge 
were a renewable energy project is planned and implemented in a low income community without the 
participation of the state utility. And this has also contributed to the challenges of financing maintenance 
activities of the installed renewable energy technologies.  (ESMAP, 2012). Wiewiora et al (2008: 221) interprets 
the previous statement by emphasing that  knowledge in projects is transferred through formal and informal 
communication channels and every stakeholder must be in the know and motivated to come up with ideas 
that would sustain the project. Secondly, the authority further highlights that the most suitable beneficiary 
community must be identified for retro-fitting based on clear and legit ethical methodologies to ensure 
community buy-in and the mitigation of potential resistance from neighbouring communities.  

5. Research Methodology 
The study applied Probability sampling. Under probabilty sampling, simple random sampling was employed as 
a method of selecting respondents in the Kuyasa community. 15 respondents were chosen and the findings are 
discussed in section 6.  
 
The questionnaire for the Kuyasa residents was both qualitative and quantitative in its approach. It also tested 
concepts from the study conceptual model for instance ethico-political practises, and knowledge transfer 
practises in community projects.  
 
A dry run with 4 respondents was conducted prior to the main data collection exercise. They were however, 
excluded in the main data collection exercise. The purpose of the dry run was to test questionnaire validity and 
reliability before actual field work.  

6. Findings of the study 
The findings of the study are based on the face to face interviews with the Kuyasa residents. Some 
consultation with the community. But mostly around accepting to be beneficiaries of the project. There was 
limited knowledge transfer in the training of the installers. As more focus now lays on training for continued 
maintainance. Further more the study raises a question to the project developers: no thought about 
maintainance but where is the needs of the community? 

6.1 Are you the head of the household?  
This question was important as it probed to whether the interviewee is the rightful person to possess full 
knowledge on the role of ethics and politics in transfering knowledge in the Kuyasa project. These household 
owners lobbied for pre-research exercise by project developers before they implement projects in their 
community. An ethical and transparent dissernimation of information to all community members despite there 
political backgrounds is needed, just like what Foucault, 1997 and Levinas, 2006 had encouraged through there 
work. However, the residents sighted more pressing needs such as quality all weather geysers. The current 
geysers are now leaking and some falling off when there is strong winds.   

6.2 Gender in relation to participation? 
The study found out that majority of those who received training and participated in the installation of the 
renewable energy technologies (RETs) were actually male. Females felt left out in participating in these 
challenging activities since they have been advocating for equal rights. The role of ethics and politics 
specifically focusing on gender bias in transfering project knowledge is challenged here. And in future projects 
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if project developers do not handle it well it might bring in conflicts and arguments resultantly negatively 
impacting  on the sustainability of the project. 

6.3 Income level influencing confidence to participate in knowledge transfer practises 
The kuyasa community is described as a low income community, as categorised by AMPS (DOE, 2009) in there 
survey to define poor, low-income, middle income and high income households for their draft South African 
National Solar Water Heating Framework and Implementation Plan in 2009. The poor are defined as those who 
earn less than R1200 / month and Low incomer less than R6000 / month whilst supporting a family of 5 
members and above, and this can reflect on the quality of education and means of survival. Hence, the level of 
income, education and means of survival might be a challenge in the dessermination, acceptance of 
knowledge especially when focusing on a maintainance plan which involves community member financial 
contribution. Project developers are encouraged to develop a knowledge forum were every community 
member tables up their ideas, and to what extent and ability can each member contribute towards the 
sustainability of the project.   

6.4 Participation in installing the SWH? 
The study found out that most of the community members are willing to make there project sustainable, but 
the challenge is that majority of the community members did not participate in the installation of the solar 
water heaters. 73% of the respondents hightlighted that they did not participate in the project. 27% sighted 
that they participated. The project seemed to have set a boundry on who must participate and who must not.  
 
Yet project participaton is open to all community members (Gieryn, 1983) in (Kerkhoff and Lebel, 2006). Those 
who said they did not participate noted issues were installers just installed the SWHs without proper 
consultation. One of the respondents hightlighted that if the project developer had consulted them prior to 
implementation, the project developer would not have put steel stands as they are subject to rust instead 
should have put galvanised material. The developer should not have put high angled SWHs stands as the SWHs 
is prone to wind damage since Kuyasa is near the South Atlanic Ocean its prone to severe storms and wind. 
 
In the context of this study project developers must know that all community members are justified the right 
to project knowldge from the beginning, the project objective, is it addressing the real need, methodologies, 
their participation role, renewable energy technologies functionality, manufacturing, durability, maintenance 
and gaurantee, and report back on any research work were a representative sample participated. This seems 
to be a challenge especially were the role of ethics and politics takes an unjustifiable route in transfering 
knowledge to community members. 

6.5 Did you receive training in installing a SWH? 
Data collected and analysed reviewed that majority of the community members although they appreciate the 
RETs they did not receive training on how to maintain the installed SWH. 93% of the respondents highlighted 
that they did not receive training and 7 % highlighted on receiving training. Whilst literature according to Faye 
et al (2008) emphasize that training is the starting point on the transfer of knowledge process. However 
according to Maphosa et al (2018: 5), a total of 87 community members were trained in installing the SWH.  
 
However, the current study found out there were some irregularities on who is to be trained if there is to be a 
maintenance exercise. The study also found out that most SWH are leaking and damaging the insulated 
ceilings, and most community members do not know how to fix it or to get hold of a well experienced and 
skilled repair company or handy man.  

7. Recommendation 

7.1 Knowledge forum complemented with social networking 
The study recommends for a Knowledge forum which is also complemented by encouraging social networking 
amongst community members and renewable energy industry stakeholders. Firstly, knowledge forum allows 
for information to be shared online or even through messages to cellphones. Seemingly, knowledge forum 
must be complemented by social networks in transfering information. This combination allows for knowledge 
to be transferred to all stakeholders irregardless of having access to a computer or cellphone. Litereture has 
also argued that people prefer to turn to other people rather than documents and IT for information 
(Mintzbergy, 1973) in KF (2013). The traditional means of transfering information tend to select community 
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members who must benefit from the project knowledge, whilst other community members are imprisoned 
with ignorance as bought out by Foucault. This knowledge forum can operated by the community library 
Information System department,  and in consultation with all stakeholders that is the government represented 
by the Cape Town municipality authority, various public and private organisations, community leaders and 
community members.  
 
The knowledge forum must allow for project stakeholders to enter questions, ideas and community 
development information. In this way, according to the study findings the knowledge forum and social 
network must also discuss the needs to the community, strategies to solve community challenges, and 
suppliers of those needs. The knowledge forum serves as a means of doing away with unethical and political 
means of transfering knowledge. Can be a means of fostering teamwork amongst community members. 
 
Project develops must encourage or promote social networking backed by effective communication. Regular 
community meetings, seminars, workshops, informal meetings, get together gatherings and bring and share 
occusions can be an effective means of transfering knowledge also. Nevertheless, unethical practises and bad 
politiking might influence in these interactions. To ensure a complete knowledge transfer process were all 
community members benefit, the study still recommends for a knowledge forum which is complemented by 
social networking.      

8. Conclusion 
In this study, the research question was answered firstly through a review of relevant literature and secondly 
through the findings of the study. The research question was also presented graphically by the study’s 
conceptual framework. To start with, ethics and politics complement each other and these two play a 
significant role in the transfer of knowledge in community projects, and again influence the sustainability of a 
project. Ethics and politics as reviewed by the study conceptual framework have an influence also on the 
acceptability of the project by community members. Hence, ethics and politics need to be carefully monitored 
and controlled so to deem projects sustainable as lobbed by two ethical philosophers namely, Foucault (1980, 
1984,and 1997) and Levinas (1991, 2006).  

 
Figure 2: The study knowledge transfer conceptual framework which incorporates the knowledge forum 

In conclusion the conceptual framework incorporates a knowledge forum which is complemented by 
encouraging social networking in the transfer of knowledge. This allows for community members to fully 
participate, learn, integrate and negotiate in the transfer of knowledge regardless of unethical and political 
influences. 

8.1 Participation  
According to Kerkhoff and Lebel (2006: 459) participation refers to the wide range of mechanisms and 
techniques by which nonresearchers become involved in research and governance. The terms of engagement 
are set by project authorities for specific issues (Kerkhoff and Lebel (2006). Participation in the transfer of 
project knowledge through a knowledge forum allows for all project beneficiaries to possess power to define 
problems. No higher-level decision-making project authority is granted to participants.   
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8.2 Negotiation 
Negotiation-based models acknowledge that project developers are political actors and provide a space for 
different political interests to be considered. As discussed earlier arguments and conflicts arise in projects if 
political issues are not handled and monitored right from the planning and brain storming stage. Hence, the 
knownledge forum complemented by social networking forms an effective communication tool were project 
developer engage and treat all project beneficiaries equal regardless of their political backgrounds.   

8.3 Learning 
Kerkhoof and Lebel (2006) highlights that learning enhances fruitful transfer of knowledge and the actions 
involved take the form of participation, power-sharing bases, knowledge sharing, project developers intiative, 
renewable energy technology knowledge, and social learning. Learning through the knowledge forum allow for 
both project developer and beneficiary to share learning experiences with equal power to implement them in 
their respective contexts. Learning must be an ongoing process (Chisholm, 2015).   

8.4 Integration 
Lastly, integration in transfering knowledge through the knowledge forum allows for project developers to set 
shared agendas with project recipients, the aim is to create supportive mechanisms for specific projects. 
Kerkhoff and Lebel (2006) emphasis that research becomes more potent by formally engaging the project 
recipients, and would not challenge their power. 
 
Project beneficiaries once a participant in the knowledge forum developed by project developers should 
engage in an ethics of the ‘self’ (Foucault, 1984,1997), that is, enable them to self develop in a morally 
acceptable manner. Their actions must help themselves and their organisation, for instance, coming up with 
constructive ideas that are inclusive of everyone on how to implement a viable maintenance plan for the 
Kuyasa project. Foucalts’s ethics is an ethics of freedom that concerns how people, while operating within 
powerful ‘regimes of truth’ (Foucault, 1980), can still form themselves with a degree of freedom that dispels 
discursive determination (Bevir, 1999; Dumm, 1996) in McMurray et al (2010). In this way, project developers 
must assist community members to engage into the ethics of ‘self’ freedom, that is, ability to independently 
express what they need rather than impose projects and knowledge. They might resist or exeed such attempts 
at governance to forge a sense of self that is not pre-determined by organisational discourse.     
 
Some of the ethico-politics variables that were brought out by the study’s literature were arguments, pre-
project politics, conflicts, boundaries and not involving all stakeholders from project planning to 
implementation. And to try to do away with these ethico-politics influences the study recommended the 
project developers must create a knowledge forum which is complemented by social networking for its 
community members. This can result in nurturing teamwork amongst project stakeholders regardless of there 
political backgrounds.  
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Abstract: Mega Trends like E-Mobility, Internet of Things, Zero-Badge Production as well as alternative mobility solutions 
as car sharing are shaking up the automotive industry. The manufacturing process has to adapt to technological changes as 
well as to social trends. Hence, the production is undergoing fundamental changes and is increasingly demanding for adap-
tivity. New machines, prototypes and new ways of human-machine interaction are consequently finding their way to the 
shop floor, allowing more complex and flexible manufacturing. This increasing complexity of production calls for a skilled 
workforce. To enable production workers to strive in this new work environment training is ever more relevant. The work-
force needs to be flexible and agile to account for the new adaptive production processes. Technical knowledge regarding 
current mobility trends as well practical knowledge in the context of operating new machines has to be acquired continu-
ously to keep up with the fast-paced environment. The organizational learning infrastructure is hereby determining the 
possible knowledge generation and transfer within the shop floor. In this context digital learning has to offer great poten-
tial to adjust the corporate learning infrastructure to account for the current challenges. Although digital learning receives 
evermore attention, digital learning for production work is widely underrepresented in current research. The objective of 
this paper is therefore to add on the understanding of digital learning in the industrial setting. For this reason, the current 
work setting of production workers in the automotive industry is explored and potential success factors of a digital learning 
infrastructure are assessed with the aid of workshops, multi-perspectives interviews and a subsequent questionnaire-
based survey. The qualitative findings suggest huge potentials of digital media regarding formal and informal learning in 
the work place, whereas the first quantitative results suggest causal relationships between the quality of learning and the 
digitalization of learning.This paper subsequently elaborates on the qualitative and quantitative results regarding a frame-
work of digital learning in production work and the importance of organizational factors determining the success of indi-
vidual digital solutions. It is a first contribution in actively shaping a digital learning infrastructure in the automotive sector 
to enable continuous knowledge management in production. 
 
Keywords: human resource management, learning infrastructure, training on the job, production work, further training 

1. Introduction 
The automotive industry is facing fundamental changes. E-Mobility, mass customization as well as new busi-
ness models regarding flexible mobility solutions such as car sharing are triggering radical changes in the au-
tomotive industry and especially in its shop floor. Advancing robotics as wells as smart manufacturing machin-
ery allow for even more complex and flexible production processes in order to adapt to the fast pacing envi-
ronment (Proff and Fojcik, 2018). This complexity as well as the ongoing automatization of repetitive tasks 
requires new skillsets of production workers (Burghin et al., 2018).  
 
Machines and digital media are pivotal for this new manufacturing processes. Therefore production work is 
going to be prevalently centered around human-machine collaboration and interaction (Proff and Fojcik, 
2018). Production workers will still be the cornerstone of production in this interactive environment though. 
Hence, his continuous work-related education is essential for a competitive shop floor. To enable the work-
force to operate in this fast paced work environment continuous and learner centered learning become neces-
sities (Meier and Seufert, 2016;Rensing, 2016; Schwuchow and Gutmann, 2016; Handbuch Industrie 4.0 Bd. 1, 
2017). In this context the organizational learning infrastructure is predominantly determining the work-related 
learning processes. Whereas the digitalization of it holds vast potentials regarding continues and flexible learn-
ing processes (Aschemann, 2017; Howe and Knutzen, 2013). Digital solutions are especially promising in the 
context of on-the-job learning. Digital media are e.g. able to provide real-time feedback regarding current 
processes within the production, simulate and visualize interaction processes: Simulations are helpful to un-
derstand the underlying process as well as the individual operation of machines and might be used to support 
learning on new machines or in the context of introducing new employees. Additionally, augmented reality 
solutions are able to support the assembly processes by providing real-time information on the current or to 
following steps in the work procedure (Guo, 2015; Jost et al., 2017). These potentials are not realized by simply 
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supplying these learning solutions though. The organizational context in which the digital media are embedded 
in is defining the actual value creation of digital media within work related learning (Herzig, 2014). The actual 
use of learning solutions is therefore not only dependent on the quality of the solution itself but on the quality 
of the organizational learning infrastructure as well as the fit between solution and learning infrastructure 
(Kaschny, Nolden and Schreuder, 2015; Sonntag and Stegmaier, 2008). Besides the promising potentials of 
digital learning infrastructures and learner centered training approaches, the digitalization of learning also 
possesses some challenges for human resources. To obtain maximal utility of digital learning the learning infra-
structure has to be consistently developed and the workforce has to be capable of using the digital solutions.  
 
Thereby digital competence, initiative and scheduling skills are fundamental for the success of a digital learning 
infrastructure. Figure 1 shows the key forces of learning within the automotive industry. 

 
Figure 1: Variables of learning in automotive manufacturing (source: own illustration; based on literature re-
views) 

Although e-learning and digital learning is trending as a field of research, digital learning of production workers 
is widely underrepresented in this context. This study aims to add on existing literature and develops a frame-
work of successful digital learning for production work. This paper clarifies the used methodology and discuss-
es first results of the ongoing study. The three considered main research questions (RQ) in this study are:  
 

1. What are the challenges and opportunities of the ongoing digitalization for work related learning? 
2. What is the current state of the learning infrastructure in the automotive industry? 
3. In which ways does the learning infrastructure influence factual learning? 

2. State of the art 
Definition learning Infrastructure. The fast pacing changes of work related knowledge call for flexible and 
continuous learning initiatives in the context of the industrial digitalization landscape (Proff and Fojcik, 2018). 
Especially digital learning opportunities are deemed suitable to facilitate employee centered trainings in this 
context (Howe and Knutzen, 2013; Meier and Franke, 2016). Current research in the field of work related 
learning is using a multiplicity of terms referring to the organizational setting in which learning is prosperous. 
 
 Key terms in recent literature are learning culture, learning environment, learning infrastructure as well as 
personal learning environments and so on. A variety of researchers use these terms intuitively without a dis-
tinct definition. Therefore, the overall use is not very precise, which leads to a dilution of the core meaning and 
the differentiation among these terms (Jonassen and Land, 2012; Lage, Platt and Treglia, 2000). Hence, it is 
pertinent to define and differentiate the terminology used here.  
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Learning infrastructure refers to the subset of learning culture which is quantifiable. Hence. the considered 
elements are therefore observable and an assessment is not in itself an interpretation or subjective opinion.  
 
Whereas learning culture comprises the totality of values, norms, thought patterns, procedures and parame-
ters of an organization regarding the facilitation of learning (Schmidt-Rathjens, 2007), learning infrastructure 
focuses on the organizational parameters. It includes all spatial, situational, equipment related, resource and 
media related requirements of the learning context, but formally excludes norms and values as wells as 
thought patterns. Learning infrastructure denominates the spectrum of opportunities regarding the learning 
portfolio, possible learning spaces and respective potential connective efforts of the focal organization. There-
fore the term refers to the actual and the potential learning processes in an organization, namely the combina-
tion of learning spaces, learning solutions as well as the chances of interconnection (Brödel, 2004, p. 11). This 
interpretation of learning infrastructure therefore not only considers the resources of the focal organization, 
but also includes all resources of stakeholders which are incorporated in the organizational learning experi-
ence and foster organizational learning (Heinen, Kerres and Schiefner-Rohs, 2013). Table 1 gives a short over-
view of the elements constituting learning infrastructure. Furthermore, the letters in the parentheses below 
resemble the way it is assessed in this study (for further Information see methods, section 3). 

Table 1: Definition learning infrastructure, focusing digital learning (based on Brödel (2004, p. 11) ) 

Learning Spaces / Spots Learning  
Solutions 

Chances of 
Interconnection 

Combination of Digital Media and 
geographic space (I/Q/O) 

Digital Sources for Iearning 
(Apps/Info-Pools/ ICT/….) (I/Q/O) 

Enabling factors for digital learning 
within the organization (I/Q) 

Formally declared learning space at 
work (I/Q(O) 

Supporting structures (LMS/ time/ 
personnel…) (I/Q/O) 

Enrolment procedure of workers 
(I/Q) 

Informal spaces (I/Q) Personnel measurers (inform and 
content) (I/Q/O) 

Available learning-time (I/Q) 

** Note: I gathered the semi structured interviews, Q resembles the questionnaire, O resembles the objective 
data that is assessed to examine the learning infrastructure 
 
Digital learning for production workers in the Automotive sector. The automotive industry is Germanys most 
relevant industrial sector. It generates a turnover of over €405 billion and employs over 800.000 individuals 
(Bundesministerium für Wirtschaft und Energie, 2017). Hence, its competitiveness is highly relevant for the 
German economy. Studies address the need of flexible learning initiatives for production workers, but prior 
research has shown that digital-learning solutions are extremely underrepresented in production work settings 
compared to digital training for office jobs. Even though learning initiatives for production workers are espe-
cially needed in the automotive industry (Göbbel, 2016). The digital automotive index study had assessed that 
only 15% of the surveyed automotive OEMs were able to meet needs in regards to digitalization. It stressed 
that the upheaval of the automotive industry surpasses the average trend of digitalization and that the flexible 
development of workforce is in this context even more prominently needed (Göbbel, 2016). Further studies 
have shown the increasing complexity of the automotive business. Besides changes in production technology 
and the shift to alternative engine designs, new competitors storm the market (such as Tesla, Google car etc.) 
and changes in customer demand are shaping the future production. Several Delphi studies are addressing 
future customer needs and demands ranging from batch size zero production and highly individualized cars to 
car sharing initiatives or assisted and autonomous driving solutions. Although it is not sure which scenario will 
prevail, it is clear that automotive manufacturers need to prepare for these changes to be able to compete in 
the future (Pfeiffer et al., 2016; Universtiät Bremen, 2016; Walsh and Volini, 2017). This shows that flexible 
and individual learning is especially relevant in the automotive industry to ensure sustainable competitiveness. 
Therefore, the learning infrastructure has to provide and foster respective learning processes. 
 
A few studies already started to examine efficient digital ways of learning in the manufacturing context. This 
research mainly focused on social and personal factors - like social influence- the design of digital solutions or 
the perceived utility of digital learning (Calisir et al., 2014) and focus on single devices, the studies identify 
digital solutions which have a potential value add for production work for work-related learning, but not focus-
ing on the production workers and its interplay with its specific work surrounding. Engelmann et al. (2017) for 
example, focused their research on mobile learning solutions in the automotive industry. They found that 
mobile learning solutions indeed have the potential to improve work-related learning but are mainly depend-
ent on the context. Hence, to enable individual mobile learning much information regarding the technical 
surroundings as well as the individual occupation is needed and has to be processed appropriately. Löhrer et 
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al. (2018) researched the potentials of socio-tech assistance systems regarding successful human-machine 
interaction and the individual preparation of needed information. While these studies focused on particular 
learning solutions and their potentials in the context of manufacturing. Stocker et al. (2014) developed a 
framework of relevant elements constituting a successful information technology structure in a smart factory.  
 
They noted that digital media had to be implemented in a supporting infrastructure, which enables data ex-
change between the machines as well as a suitable interface for human-machine interaction. This stream of 
research stresses the importance of the supporting learning infrastructure individual digital learning solutions 
are embedded in. Organizational factors like provided media, allocable time and interconnections have been 
found to influence the efficiency of individual solutions (Brödel, 2004; Rensing, 2016b; Stocker et al., 2014) and 
the learning behavior of the individual. To what extent, or the optimal configuration of these individual organi-
zational factors has not been sufficiently assessed yet. Hence, to fully understand the organizational factors 
enabling digital learning of production workers further studies are needed. 

3. Methodology  
To appoint for the complexity of the researched topic this study follows the mixed method approach based on 
Teddlie and Tashakkori (2010). Therefore, qualitive as well was quantitative data is gathered. Whereas the 
quantitative approach constitutes the dominant methodology and the qualitative data is embedded in it. The 
qualitative data supports the quantitative approach in this embedded design based on Creswell and Plano 
Clark (2011, pp. 71–72) in order to support hypothesis generation as well as to set the interpretation context 
for the quantitative data and incorporate the subjective user perspective in the analysis. In this case, the quali-
tative data is surveyed prior to the quantitative data to get in depth information on the researched topic to 
support the development of the subsequent quantitative approach. The quantitative data obtained by the 
questionnaire and the additional objective data thereby constitutes the basis for the 3 research questions of 
this paper. Besides the supporting role in the development process, the qualitative data hereby facilitates the 
conclusive interpretation of the quantitative data. A variety of methods were used to obtain the relevant data.  
 
Figure 2 outlines the used methodologies. The combination of these different procedures compensates the 
individual shortcomings and reduces contextual misjudgments (Gläser and Laudel, 2010).  

Figure 2: Varity of methods used in this study 

The Workshop. In order to tailor suitable interview guides and get a head start into the topic of digital learning 
in industrial settings a workshop featuring representatives of small, medium sized and large companies as well 
as qualification experts was conducted (N=8). To be able to show the actual needs more clearly, an image of 
the average production workers was developed by using the Persona method by Cooper (1999). With aid of 
this method, user archetypes are build out of broader groups of people in order to guide further decisions. The 
development of the desired target state was achieved by a classic brainstorming based on Osborn’s classic 
ideation concept (1954), a group creativity technique for problem-solving. 
 
The semi structured interview. The development of the interview series was based on extensive literature 
reviews, results from the project meetings with the expert committee, nine different organizations that sup-
port the project and adjustments that came up during the pre-tests. The final interview series started in No-
vember 2017. It encompassed 17 representatives of production workers in different shop floors without any 
supervisory power, nine production workers with supervisory power, four representatives of the Human Re-
sources (HR) department and one representative of employee allocation out of the automotive sector. Where-
as the 17 production workers without supervisory power and the residing 14 employees were surveyed with 
individual interview guides. The interview guide for production workers (N=17) targeted the topics of current 
and future work-related education, as well as the personal reception of current and potential practices. Ana-
logue to that the second interview guide for supervisors, HR representatives and the employee allocation rep-
resentative (N=14) comprised questions regarding the current and the future culture of work-related-learning 
as well as their respective perception of current and potential practices in the field of workforce development. 
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The participation was voluntarily and anonymized. The interviews were thoroughly transcribed, resulting in 
over 200 pages of raw information. The subsequent qualitative evaluation of the obtained information is based 
on the method of Gläser and Laudel seen in figure 3.  

Figure 3: Qualitative evaluation based on Gläser and Laudel (2010) 

Next to the open answers, the participants were asked to rate their individual evaluation based on a 7-point 
semantic differential ranging from 1=fully inapplicable to 7=fully applicable. The thereby obtained quantitative 
data contributed to the interpretation of the qualitative data as well as setting the contextual framework of 
this study.  
 
Survey. The subsequent development of the survey was based on the qualitative information of the workshop 
and the interview series. The qualitative causal framework determined the surveyed quantitative data. There-
fore, the learning infrastructure, the individual goal orientation, achievement goals as well as the digital com-
petence were assessed within the questionnaire. Overall, the survey was constituted by 30 closed and addi-
tional open questions. The questionnaire took around 20 to 25 minutes to be completed. It started with a 
formal introduction to the survey, the contextual background as well as information on the completion. After 
that a set of demographic questions including tenure and current operation area introduced the questionnaire 
followed by the content related items of this survey. The quantitative data was statistically analyzed with the 
aid of SPSS. 
 
The assessment of the learning infrastructure was twofold, on the one hand side objective descriptive data 
was gathered to characterize the current state of it as well as a subjective evaluation of the current learning 
infrastructure. The objective data comprised one central fact sheet besides the questionnaire regarding availa-
ble resources in the context of work related learning (time, money, media, processes) as well as 15 items as-
sessing individual encounters with formal and informal learning in the work environment and statements on 
the personal cycle time. The subjective evaluation of learning environment was conducted with an item scale 
based on Sonntag et al. (2008). The individual goal orientation was consistently obtained with the validated 10 
item scale of Button et al. (1996).To utilize the scale, the original items were translated into German. This scale 
mirrors the global achievement tendencies which are not bound to a specific context. Similarly, the achieve-
ment goals were assessed based on the short scale from Yperen (2006), using the translated two items for 
learning-valence. The subsequent evaluation is based on the respective manuals. All questions were thereby 
rated on a 6-point Likert scale ranging from 1=fully inapplicable to 6=fully applicable. The concept of digital 
competence was measured with a group of items. First of all, profiles of private and work-related media use 
were assessed via a 6-point semantic differential. This semantic differential encompassed nine items repre-
senting the most relevant media in the learning context (Computer, Laptop, Smartphone etc.), whereas the 
semantic differential captured the ease of use for each medium (1= very hard; 6=very easy). Supplementary to 
this, eight items were assessing the technic affinity of the workers and the way participants deal with technical 
problems (Beier, 1999) based on a 6-point Likert scale, ranging from 1=fully inapplicable to 6=fully applicable.  
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4. Results  
The results of this study are a mix of quantitative and qualitative findings regarding learning infrastructure. 
Overall it has become evident that the digitalization of HR development is perceived to be a necessity to stay 
competitive for manufacturing firms in the foreseeable future. Furthermore, it revealed that although the 
participants of the interviews, the questionnaire as well as the workshops consistently stated that digitaliza-
tion is of increasing importance in the learning environment of production workers, the current amount of 
digital learning solutions only accounts for a fraction of work-related trainings. Hereinafter follows a differenti-
ated representation of the results. 
 
Qualitative Results. In order to evaluate the qualitative data a system of categories was developed iteratively. 
Resulting in 51 categories and subcategories addressing the most relevant facets of learning infrastructure and 
digital media in the context of work related learning. The key categories were “Processes”, “Infrastructure”, 
“Barriers”, “Participation” and “Digital Transition” for the evaluation of the current state and “Processes”, 
“Infrastructure”, “Barriers”, “Digital Potential” and “Relevant Work-Related Competencies” for the evaluation 
of a desired future learning infrastructure. The most basic results of the qualitative analysis showed that pro-
duction workers without any supervisory power valued work-related development and learning fairly high.  
 

“I always compare the personal development with the German Bundesliga. If you want to keep up with 
the competition you have to work hard every day, or else you can´t keep the designated performance 
level to compete.” – citation example of a production worker regarding his personal valuation of learn-
ing and further training 

 
Furthermore, the data showed that production workers would accept digital media in the context of work-
related learning but were currently using quite little digital learning solutions at work. Besides the high rate of 
acceptance, the individual evaluation regarding the ease of use of digital media was consistently high through-
out all participants of this group -regardless their age. Although most of the interviewed production workers 
felt like they job related training was reasonably tailored to their abilities and activities on the job many felt 
that their influence on the personal development was improvable. In the open parts some participants men-
tioned the process of appliance for formal training was too complicated and the offer of digital learning solu-
tions as very small, furthermore especially the workers from fast routine operation halls mentioned that their 
variety for learning measures and time would be to limited, even if they would be interested.  
 

“Work related training as well as the opportunity of promotions is fairly limited for us.” – citation exam-
ple of a production worker regarding his overall evaluation of work-related training and learning 

 
The exchange with industrial representatives with supervisory power showed that they believed digital media 
would significantly increase its importance regarding work-related learning and evaluated the acceptance of 
their subordinates for digital solutions consistently high, with some remarks referring to differences in ac-
ceptance and competence rooting in the age difference of their workforce. In this regard the younger work-
force was considered more open and flexible in the usage of digital media, compared with their older peers by 
the supervisors. In respect to the current employee development they noted that the proactiveness of their 
workforce was mixed. Hereby referring to differences in the personal carrier perspectives and ambition which 
would drive the individual level of initiative. The analysis of the four HR representatives showed analogous 
results. They assumed a significantly increasing importance of digital media in the context of work-related 
learning and had a rather high estimation of the workforce acceptance of digital solutions. The individual initia-
tive of workers regarding their personal development was as well assessed mixed and depended on the level 
of personal carrier perspective and ambition in both open and quantitative parts. 
 
Overall the qualitative data showed that production workers attributed a very high relevance on work related 
training, but the actual amount of time spent on development was considerably low. The participants ex-
plained this discrepancy with their current work environment. Hereby, the lack of time, insufficient training 
opportunities as well as the cost attribution were the most prominent answers in this context. Furthermore, 
the interviews showed that although the training opportunities were characterized as insufficient in the justifi-
cation of the personal low amount of training, the overall evaluation was good and the workforce was rather 
satisfied with their individual work-related development. Besides the consistent assumptions on the increasing 
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relevance of digital media in work related learning processes, many production workers were able to identify 
digitalization potentials in their current work environment. They repeatedly stressed the different levels of 
mobility digital media, referring to the value ad of laptops, tablets and mobiles in the individual work setting. A 
significant share of workers furthermore desires a digital knowledge management solution, regardless of the 
potential access points (Tower-PC, Laptop, Tablet, Mobile…) they wanted a structured data pool including 
work routines, responsibilities as well as error logs and supplementary process and task orientated infor-
mation. 
 
Quantitative data. The survey comprises the data of 529 production workers up to now. Participants’ answers 
were assessed anonymously, the participation was voluntary and non-remunerated. The data of 49 person 
were discarded because they were not working in production directly. 
 
To assess the subjective changes of the work over the last years and the expected challenges for the next year, 
a time span of seven years (back and forth from now on) was chosen. The most relevant results are shown in 
the graphics below. 

 
Figure 4: Rate of workers experiencing change in the past and expecting change in the future 

Table 2: Most frequently answered experienced and expected changes 
Most prominent experienced changes Most prominent expected changes 
Increasing complexity of tasks 71.4% Continuous learning 92.2% 
Increasing human machine interaction 70.8% Relevance of technical competences 79.8% 
More technical knowledge 69.3% Usage of digital media 74.6% 
  Increasing human machine interaction 71.9% 
  Relevance of analyzing production data 43.2% 

The indicated results show that the majority of the workforce has experienced changes and believes further 
changes are to be expected. The technologization of the workplace seems to be increasing the complexity of 
tasks and thereby increases the relevance of continuous training. To assess if digital media might be used to 
support continuous learning processes, the technic affinity and competence was assessed. The overall affinity 
towards technic of the production workers was considerably high (M=4,5 SD=1,3). The specific usage of differ-
ent media is presented in the table below. 

Table 3: Private and work-related media usage 
Medium Operation very easy due to private use* Work-Related Use/ Interaction 

daily 
Laptop 87.4% 24% 
Smartphone 83.8% 40% 
Tablet 49,2% 6% 

Note: Items were rated on a 6-point Likert scale from 1=interaction very difficult to 6= very easy 
 
Regarding the learning achievement tendencies of the participants the average learning goal orientation 
(M=4.8; SD=0.92) and performance goal orientation was quite high (M=4.3; SD=0.89), displaying the orienta-
tion towards learning for its own sake as well as learning for feedback, respectively. The statistical analysis of 
the survey data showed that the affinity towards technic was positively correlated with learning goal orienta-
tion (r=0,43; p<0.01) especially when they possessed and approach valence and was slightly negative but not 
significantly correlated with performance goal orientation. The affinity towards technic was additionally corre-
lated with the private usage of digital media. In this context the individual media usage had correlation coeffi-

77% 

23% 

Have you experienced significant 
changes regarding your work over the 

past 7 years? 

Yes No

74% 

26% 

Do you expect significant changes 
regarding your work within the next 7 

years? 

Yes No
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cients in a range from 0.15-0.23 (p<0.01), with the use of a mobile without internet being the online media 
which had no statistical connection with the individual affinity towards technic. Further results were the signif-
icant correlation between learning goal orientation and the perception of perceived learning infrastructure 
(r=0,27; p<0.01). The subjective perception of the learning infrastructure was positively correlated with the 
overall amount of digital media participants would use privately to foster their work-related competence 
(ranging from 0.18-0.15, p<0.01 over different devices). 

5. Discussion and Conclusion 
This study clarifies the background and the used methodology and discusses first results of the ongoing re-
search. The findings show that digital media indeed possess huge potentials in the context of work-related 
education of production workers and that that not solely the media itself create added value, but the system 
they are implemented in. Regarding the three central research questions of this paper the results show that 
challenges of the ongoing digitalization are firmly associated with the individual initiative regarding learning as 
well as coordination of self-centered learning. In this context especially, the risk of information overflow as 
well as overqualification are possible downsides of digital self-centered learning. As for potential barriers most 
the current structures and processes regarding the approval of and enrolment in trainings as well as the alloca-
tion of time, money and other needed resources are currently hindering the efficient digital learning. In this 
context the transition to more informal trainings corroborates possible issues regarding the internal and ex-
ternal approval of learning. The results clearly show that the most prominent opportunities of digital work-
related learning lie within flexible and agile solutions embedded in a supportive infrastructure, which enables 
an efficient information management for each and every worker. Whereby only the needed information is 
presented and processed to enable efficient training (RQ:1). 
 
Regarding the current state of the learning infrastructure in the automotive industry it is striking, that although 
all surveyed parties anticipate digital media to be central for learning in the foreseeable future, the current 
digital solutions only account for a very small percentage of work related learning. Although some initiatives 
are on their way and digitalization of learning is trending in the HR department, the current development as 
well as the current learning infrastructure do not bolster the unanimous notion of digital media being the fun-
dament of work related learning within the next years. Consequently, more effort is needed to increase the 
capitalized potentials of digital media in learning contexts. Moreover, the interview series showed quite clearly 
that production workers, supervisors as well as HR representatives acknowledge the value of digital learning, 
but that all these groups do have their distinct notion on what a successful digital learning infrastructure 
should look like. This is especially relevant under the aspect that the individual perception of the learning in-
frastructure affects individual learning behavior. To shape a successful digital learning infrastructure, HR de-
partments should therefore take into account that not only the actual infrastructure, but also the perception 
of it influence the individual learning behavior (RQ:2). 
 
Additional to individual acceptance and approval of digital media, it stresses the importance of a coherent 
implementation plan as well as an accurate coordination of provided media and setting of work. As the early 
results of the survey indicate that the perceived quality of the learning infrastructure directly affects the indi-
vidual learning behavior. Since the perceived learning infrastructure is significantly correlated with the individ-
ual learning goal orientation, the results indicate a positive impact of the learning infrastructure on work relat-
ed learning. Production workers in a setting with a good learning infrastructure are therefore indeed more 
likely to learn in this sample. This stresses the relevance of identifying elements which constitute a “good” 
learning infrastructure, to foster and enable work related learning processes in a manufacturing setting. Con-
cludingly this study shows that digital media already have the potential to improve work related learning for 
production workers as well as that the workforce already accepts digital solutions and is equipped to use 
them. Hence, the basis for a digitalization of learning is present. Additionally, this study shows that the per-
sonal initiative to learn is highly individual and not consistently sufficient to ensure autonomous learning, 
which leaves learner centered solutions with the need of supplemental control and incentive systems. Learn-
ing therefore is still a means to an end to most workers and not an end in itself. Workers will have to face the 
fact that their present tasks will no longer exist in the future. To fully unlock the potentials of digital learning 
solutions as well as paradigm change towards learner centrality, the common perception of work related 
learning has yet to be changed (RQ:3). 
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The subsequent steps of the underlying study involve the final statistical analysis of the obtained quantitative 
data as well as the definite interpretation and discussion of all obtained information. The individual data of the 
used scales as well as the causal relations within the learning context are assessed more in detail in a profound 
analysis. Possible moderation- as well mediation effects are going to be tested to obtain a viable framework. 
Individual variables as the prevalent learning goal, the private and work-related use of digital media etc. are 
therefore dummy coded and included in different regression models depending on the research question tar-
geted. The subjective data is furthermore related to the obtained objective data, to furthermore increase the 
reliability and validity of the final interpretation. Additionally, a control group of non-production workers with-
in the automotive industry is established. The thereby obtained data acts as a reference and is going to add to 
possible transfers of the proposed framework to other sectors and company sizes. The possibilities of transfer 
are finally evaluated by comparing the automotive data to other industries and obtaining qualitative feedback 
on the project partners to identify factors that enhance digital learning in production. 
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Abstract: Decision support dashboards increase the quality, effectiveness and efficiency of decision making. Studies reveal 
that existing dashboards require heavy investment in network infrastructure and hence an increase in system costs which 
typically SMEs find difficult to invest in and more so for SMEs in resource constrained areas. The article presents the 
evaluation of the performance of a Knowledge Management (KM) Dashboard that was designed and a prototype 
implemented to support production and operational efficiency monitoring in a Manufacturing SME in a resource 
constrained setting. The evaluation of the performance of the Dashboard was carried out in 2(Two) Small-Medium Dairy 
Processing plants in South Western Uganda and we utilized data for 6(Six) months. An observational study and a survey 
with Eight(8) purposively selected participants as key informants for the interviews were conducted.  The survey focused 
on the usefulness, usability and usage of the Dashboard. Usefulness is the value that the dashboard adds to decision 
making; usability is the extent to which the dashboard may be used; Usage is the actual application of the dashboard from 
the user’s perspective.  All the participants (100%) believed that the dashboard was very useful. The majority of the 
participants (88%) reported that the dashboard performed its usage and all the participants found the dashboard usable.  
The Dashboard uses visualizations to show a quick overview of performance metrics and a complete picture of strategic 
information necessary to support managers to get the whole picture of what is happening in the enterprise quickly and 
making decisions. However, usage of the dashboard depends upon structuring procedures and processes within the 
enterprise which was largely lacking. Furthermore, the dashboard requires the users to be computer literate and to have a 
network connection for shared usage. Implementation of the dashboard with a combination of both knowledge 
repositories and knowledge manipulation has the potential to enhance decision making in SMEs. The data visualization 
techniques help to extract insights from knowledge repositories and generate real time production management 
information which has been evaluated as excellent modules of the dashboard. Human computer interaction principles 
when efficiently incorporated into user interface designs significantly increase the usability of a dashboard. 
 
Keywords: Knowledge Management, Decision Support, Dashboards 

1. Introduction 
Small and Medium Enterprises (SMEs) are important to economies everywhere in the world and even more so 
in economies in resource constrained countries for their contribution as a prime source of new jobs and their 
crucial role in income generation as well as in industrialization processes (Ng and Kee, 2012; Aspinwall and 
Wong, 2005). Research reveals that to improve SMEs competitive advantage in resource constrained areas,  in 
addition to lack of capital issues, a lack of information about the know how in many areas needs to be 
addressed and improved. For example, such as quality standards, efficient production process, effective 
marketing, sales and distribution, accounting, resourcing, and so on. There are tremendous business 
opportunities SMEs can derive from knowledge management (KM) specifically for example; Cost-reduction, 
operational efficiency, innovation enabling them to be ready for market opportunities and overall business 
growth or commercialization of their enterprises. Knowledge management (KM) in SMEs is still a relatively new 
topic and more so for SMEs in resource constrained areas, and hence research continues to understand its 
unique characteristics. Due to continuous advancements in ICTs and the fast-paced nature of the business 
environment today, organizations generate and deal with increasingly more data. Managers are often 
overwhelmed with reports and information churned out from a multitude of organizational information 
systems such as Enterprise Resource Planning (ERP), performance scorecards, and business intelligence (BI) 
software that compete for managers' attention.  
 
Knowledge in SMEs is diverse and its proportions are immense and growing. Owners, managers and staff that 
work for these organizations have problems keeping track of where this knowledge is, and who has it. 
According to Alavi and Leidner, (2001), in SMEs individual competences usually represent the cornerstone of a 
firm's knowledge and is a key determinant of organizational performance. Increasingly fierce competition 
deriving from globalization and ICT has challenged this approach calling for new ways to develop, diffuse and 
retain knowledge in SMEs. Introducing knowledge management systems into an SME presents a particular 
challenge because they have the reputation for too much implicit knowledge, limited resources, insufficiently 
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shared between owners, managers and other employees Decision makers in SMEs in resource constrained 
areas face two important challenges as follows (i) A lack of strategic information and hence they need to 
address how to collect and manage this knowledge using appropriate business Intelligence systems (ii) A need 
to have appropriate knowledge about the economic situation of the enterprises and its environment. Decision 
support dashboards increase the quality, effectiveness, and efficiency of the decision making process.  
 
Research on Knowledge Management in SMEs, which would help to collect, manage and distribute 
information and knowledge for SME, has started, however not too many studies have been performed on the 
practical side, and specifically in relation to decision support systems to manage the knowledge nor the 
implementation (Lisanti and Luhukay, 2014). This article presents an evaluation of a prototype of a Knowledge 
Management Dashboard with a special focus decision support in a manufacturing SME in a resource 
constrained area. The design focused on combining both Knowledge repositories and knowledge manipulation 
to enhance decision making in SMEs. The dashboard has three components: data visualization techniques 
(JISC, 2013) to extract insights from knowledge repositories and generate real time production management 
information and monitoring and control. In addition, we use an association data mining technique to discover 
hidden patterns from the Knowledge repositories. We utilize human computer interaction principles to design 
a friendly graphical user interface for use in a resource constrained area. The evaluation parameters, planning 
and guidelines were 3(Three) Fold; (i) Firstly, a literature review on evaluation of Decision Support System 
artefacts. Secondly, testing of the Dashboard and the researcher utilized data for 6(Six) months. Lastly, our 
research used a semi-structured questionnaire developed in English which was administered by trained 
research assistants to evaluate the dashboard in terms of its usefulness, usability and usage. 

1.1 Literature  
Dashboards have been evaluated in different fields prior to implementation. (Karami, Langarizadeh and Fatehi, 
2017) presented appropriate criteria to evaluate effective dashboards for healthcare organizations. The study 
revealed that a set of key criteria for evaluating the dashboards can be used for all types of dashboards in 
every field. These criteria included knowledge discovery, security, information delivery and alerting, visual 
design and system connectivity. (Dyczkowski, Korczak and Dudycz, 2015) presented a scorecard framework to 
evaluate the decision support system applied in the InkoM project dedicated to management of SMEs. The 
framework examines the economic efficiency/effectiveness of the dashboard by analyzing the costs, benefits 
and risks of the solution, which must be done by a team of both business and IT personnel. This type of 
evaluation method is called the Cost-Benefits Analysis (CBA) method which is based on discounted cash flows.  
 
Heuristic evaluation is another method of dash board evaluation. This is a form of usability inspection method 
for computer software that helps to identify usability problems in the user interface (UI) design (Nielsen, 
1994). It has been used by several researchers for dashboard evaluations (Evaluation and Educational, 1999; 
Nielsen and Molich, 1990; Mankoff et al., 2003; Noyes and Mills, 2006). The use of think-aloud protocol has 
also been used for evaluating the usability of a number of applications (Charters, 2003; Freeman, 2011; Van 
Someren, Barnard and Sandberg, 1994). While using this approach of evaluation, the test users are asked to 
verbalize their thoughts, feelings, and opinions while interacting with the system.  
 
According to Keen & Sol (2008), usefulness, usability and usage are key aspects of decision support in a 
decision support system. Usefulness addresses the value that the dashboard adds to the enterprise start-up 
decision process (Keen & Sol, 2008). Usability looks at the extent to which the dashboard is perceived usable 
by the users (Keen & Sol, 2008) and usage relates to the actual application of the dashboard in the diary sector 
(Keen & Sol, 2008). Usage in this research was looked at as the application of the dashboard in supporting the 
dairy firm’s day to day activities. 
 
According to Davis (1989), usefulness is defined as the degree to which a person believes that using the 
dashboard supports the firm’s activities and usability as the degree to which the user easily learns the 
dashboard. Usefulness is how suitable the dashboard is in achieving a certain goal (Wang, 2007; Muniafu, 
2007).  
 
During the evaluation process, the situation awareness rating technique (Davis, 1989); and basic usability 
engineering lifecycle (Nielsen, 1994) testing theories were adopted. In the evaluation process, the following 
usefulness aspects were considered: enhancing decision support, looking at services useful in other sectors, 
discovering that dashboard having several advantages, noting that decisive production efficiency decisions 
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have greater control of the firm and recommending the dashboard to friends since it assists in critical decision 
making. According to Nielsen (1994), usability addresses four perspectives namely; learnability, efficiency of 
use, memorability, few errors and satisfaction. Usability aspects considered for this evaluation included: the 
interface explains itself and easy to use, the dashboard is easy to learn, the dashboard services are easy to 
access and absence of complex words. Usage aspects included: adding value to decision making, usable for all 
SMEs.  

1.2  The Knowledge Management Dashboard 
An intuitive KM dashboard for SMEs was developed using principals of Human computer interactions. The 
design focused on the interfaces between users and computers. We integrated concepts and methods from 
computer science, design, and psychology to build a graphical user interface (dashboard) that was accessible 
and easy to use for SMEs in resource constrained areas.  

1.2.1 The Design 
Figure 1, illustrates the design from which the knowledge management dashboard was developed. 

 
Figure 1: The knowledge management dashboard design 

The Dashboard was based on the design in Figure 1 above in which: a knowledge repository was developed 
using Knowledge manipulation activities. The knowledge repository was in real time analysed, monitored and 
controlled using data visualization. Knowledge and insights were discovered from the knowledge repositories 
using data mining techniques. 

1.3 Knowledge Repository 
The four main categories of operations and processes of an SME in resource constrained areas can be 
categorized into human resource, finance, statutory compliance, sales, customers, demographic data, 
administration, accounts, legal compliance, markets and reports as represented in the design.  

1.4 Knowledge Manipulation 
It is from this Knowledge base that knowledge manipulation activities are performed as shown in Figure 2. The 
proposed design suggests Collection, Classification, Storage, Analysis and Sharing as the main knowledge 
manipulation activities for SMEs. These activities typically create a more favourable impression of current 
knowledge than would be justified by complete and unbiased information.  

1.5 Decision Making 
The dashboard utilizes data mining techniques to discover hidden patterns in the knowledge repositories. Data 
mining is the process of sorting through large data sets to identify patterns and establish relationships to solve 
problems through data analysis. The dashboard helps in finding anomalies, patterns and correlations within 
the knowledge repositories to predict outcomes. The dashboard utilizes an association Rule Learning algorithm 
to extract insights from the Knowledge Repositories.  The association rules are useful for examining and 
forecasting production behaviour. 
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1.5.1 The prototype 
Figure 2 shows one of the user interfaces of the knowledge management dashboard. 

Figure 2: The knowledge management dashboard 

2. MATERIALS AND METHODS FOR EVALUATING THE DASHBOARD 

2.1  Study design and setting 
The quality and efficacy of a design artefact must be rigorously demonstrated via well-executed evaluation 
methods. The evaluation of the artefact provides feedback information and a better understanding of the 
problem in order to improve both the quality of the product and the design process. Hence, in this section, we 
report on the evaluation exercise of the knowledge management dashboard. The resulting information 
allowed us to determine the adequacy of the dashboard that was implemented to facilitate decision making 
and support production and operational efficiency monitoring in a Manufacturing SME in a resource 
constrained setting like Uganda.  

2.1.1 Study Sample and Size 
The researcher worked with 2 (Two) Small Dairy Processing Plants in South-Western Uganda for Experimental 
Setup, Implementation Environment in order to review and address participant’s experience and feedback 
before the system was introduced to wider SMEs. Participants from each firm were purposively selected as 
shown in Table 1 giving a total of 17 participants. 

Table 1: Study survey participants 

Firm Category No. of Respondents 

Small Medium Dairy Firm - 1 9 
Small Medium Dairy Firm - 2 8 
Total 17  

2.2 Testing the prototype 
The evaluation of the performance of the Dashboard was carried out in 2(Two) small medium dairy firms in 
South Western Uganda. The researcher organized four testing sessions after which evaluation of the prototype 
was conducted. In the testing sessions, the researcher took time to recap what the research was about, the 
definition of knowledge management, the decision support, the dashboard and the reason for evaluation. The 
researcher begun with a discussion on the dashboard design and its components. The pilot was implemented 
by arranging meeting with participants in the actual setting of the firms who were briefed and introduced to 
the dashboard from the registration platform to reporting platform. This was followed by questions relating to 
the design that had been discussed in order to get an opinion about the research results from the participants. 
 
Usually, SMEs in resource constrained areas are established as a family business, managed in traditional ways 
and supported by limited staffing resources. The users that participated in the testing sessions were made up 
of owners, senior level and middle level managers in the organisation using participants who were computer 
literates. The users were formally invited to participate in the testing sessions. The participants were provided 
with short explanations of the study, its objectives, its findings and the dashboard two weeks before the 
testing session. Prior to that, the researcher got in touch with them by phone to place appointments for a 
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suitable time for the testing sessions. A total of four sessions at each company were held during the evaluation 
period running from February 2018 to April 2018. Each session lasted for about three to six hours daily for 
three to five working days at each of the firms. The researcher and research assistants took notes during each 
of the sessions. 
 
In the first session, a short introduction to the research was presented. The users reflected on the research 
and the choices made for using decision enhancement services in a dashboard to improve the decision 
support. Additionally, the researcher carried out a walk through the Dashboard with a presentation of the tool.  
 
The second session involved carrying out the Dashboard walk through followed by the introduction and 
navigation user manuals for each of the dashboard modules. This involved interludes of discussions and 
reflection of knowledge Management and decision making. The third session involved using the dashboard in 
production and operational efficiency monitoring. Finally the four sessions entailed discussions on the 
dashboard followed by the questionnaires. Uniformity of each firm’s testing session was ensured by a fixed 
agenda. 

 
Figure 3: SME Set Up 

Then, we carried out observations, the research made direct observation on the parts associated with usability 
of the current platform namely to analyze current business process, to understand information that was 
available and needed  and technologies used by organizations as well as to look at performance of the people 
associated with the business process.  

2.2.1 Evaluation planning 
The evaluation questionnaire was made up of three sections. The first section captured the respondent’s 
background and organization’s demographic information. The second section was intended to evaluate the 
usefulness, usability and usage of the dashboard. This section contained questions obtained from previous 
work (Muniafu and Van De Kar, 2008) (Habinka, Sol and Baryamureeba, 2007). The section contained open-
ended questions intended to capture any information that respondents wanted to communicate and also 
focused on getting opinions on thematic issues ensuring that the respondents explicitly expressed their 
opinion to supplement the closed-ended part. The closed ended section was arranged in a five point Likert 
scale to measure the respondents’ perceived attitude to a given statement. The five point scale ranged from 
strongly disagree (1), disagree (2), neutral (3), agree (4), to strongly agree (5). Likert scales fall into the ordinal 
data category (Maxwell, 2006). Non-parametric tests are appropriate for ordinal data analysis (Agresti, 2010). 
Questions above were all formulated based on information and issues emerging from subject experts. 
 
To ensure that valid and quality data were collected, the data collection tools were tested for content validity. 
According to (Straub, 1989), validating the content of a research instrument increases the reliability of results 
and the response rate to the tool. The instrument validity focused on clarity of statements and relevancy to 
the research objectives. According to (Mugenda, 1999) validity refers to the extent to which a research tool 
measures what it is intended to measure. Each tool was reviewed by 3 experts who did not participate in the 
final evaluation study to assess the validity of the statements. Questions that were poorly phrased or found 
irrelevant for the study were corrected or deleted during this exercise, resulting in a valid tool. 
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2.2.2 Selection of respondents 
In sampling, we adopted a purposive sampling method. Respondents who filled out questionnaires were 
owners of the company who were senior and Middle level Managers. Knowledge Management and specifically 
decision support is a contextual activity meaning that every organization varies in business processes and level 
of authority of decision making. Consequently, respondents to this evaluation study were selected using a 
purposive sampling technique. A purposive sampling technique is a non-probability technique of mapping a 
sample space to a given survey (Certini et al., 2014). According to (Tongco, 2007) a purposive sampling 
technique, also known as judgment sampling, is the selection of respondents to a study based on their unique 
qualities that make them likely to provide the desired opinions and experiences about a given phenomenon 
under investigation. The experts were purposively selected for the study because of their: a) formal training 
computing skills b) areas of operation in the organization and c) experience in using computing application. In 
addition, the application implementation required participants to have basic IT knowledge, such as performing 
application functionality testing, updating and uploading portal content, and giving feedback on the interface, 
etc. Other factors the researcher considered in selecting respondents included: peer recommendation by both 
the owners of the business and organization colleagues and willingness to participate in the research. 

2.2.3 Data Analysis 
Data from the questionnaires was coded and entered into SPSS and analysed using STATA version 13.0 (Stata 
Corp, Texas, USA) statistical software. The outcome variables were usefulness, usability and usage. The 
independent variables included the respondents’ demographic factors. Descriptive statistics and correlation 
coefficient tests were carried out to investigate the correlation between each of the different independent 
variables and the outcome variable. T-test was used to establish the differences between the responses from 
firms. Questions had a rating scale of 0 to 5 using a side by side matrix. 

2.2.4 Ethical Consideration 
The study was conducted according to the principles of Mbarara University Research Ethics Committee 
(MUREC) and Uganda National Council for Science and Technology (UNCST) which all approved the study. 

3. Results 
94% (16 out of 17) of the questionnaires received a response. One participant declined to respond to 
questions regarding usage and usefulness of the dashboard and hence this questionnaire was excluded from 
analysis. Characteristics of the sample selected are shown in Table 1. 

Table 1: Characteristics of the sample selected 

Demographic Firm 1 Firm 2 % Total 

Age Under 20 0 0 0.0 0.0 

20-25 4 0 25.0 4.0 
25-35 3 4 43.8 7.0 
Above 35 1 4 31.3 5.0 

Gender Male 4 4 50.0 8.0 

Female 4 4 50.0 8.0 
Education Level Up to or Below Primary 0 0 0.0 0.0 

Secondary 5 2 43.8 7.0 
Above Secondary 3 6 56.2 9.0 

ICT Usage skills Low 0 0 0.0 0.0 
Moderate 0 0 0.0 0.0 
Good 7 8 93.8 15.0 
Proficient 1 0 6.2 1.0 

Designation Administrator 8 8 100 16.0 

Technical Lead 0 0 0.0 0.0 
Floor Worker 0 0 0.0 0.0 

3.1 Evaluating Usefulness of the dashboard 
The Usefulness of the dashboard was evaluated using questions in Table 2 and analysed using the group mean 
(μ), response’s standard deviation (σ) from the mean and t-test for analysis between the independent means 
from the two firms. 

Table 2: Evaluating Usefulness of the Dashboard 
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Evaluation Question Firm 1 Firm 2   

1 2 3 4 1 2 3 4 μ σ 

Using the Dashboard enhances my decision making 5 5 5 5 5 5 5 5 5.00 0.00 

The dashboard services are useful for even other sectors other than 
dairy 

4 5 5 5 5 4 5 5 4.75 0.02 

There are a number of  advantages in using the dashboard  5 4 5 5 5 5 5 5 4.86 0.03 

I can make decisive production efficiency decisions using the dashboard 4 5 5 5 5 4 5 5 4.75 0.02 

The dashboard enables me to have greater control 
of my enterprise 

5 4 4 5 5 4 5 5 4.61 0.04 

I would recommend the dashboard to my friends 
since it assists in critical decision making 

5 5 5 4 5 5 5 5 4.86 0.03 

Table 3: T-Test Analysis of Usefulness of the Dashboard (for the two Firms) 

Group Firm 1 Firm 2 

Mean 4.75 4.8750 

Standard Deviation  0.1581 0.1369 

 
The results presented in tables 2 & 3 above show a positive feedback and were similar from both firms as a 
two-tailed p-value of 0.1739 was obtained. The result is not significant at p < .05. Overall, the participants 
found the dashboard easy to understand as they could recommend it to other people. Additionally, the 
respondents preferred working with the dashboard to enhance decision making. Most participants valued the 
dashboard as it helped them in reporting and correctly analysing production and operational efficiency 
measures. Most participants agreed that developing procedures and guidelines designed for their enterprises 
helped them improve and better understand concepts of operational efficiency in their production lines. In 
addition, most participants agreed that the dashboard improved the quality of their work and enhanced their 
understanding of production process business performance indicators.  

3.2 Evaluating Usability of the dashboard 
The usability of the dashboard was evaluated using questions in Table 4 and analysed using the group mean 
(μ), response’s standard deviation (σ) from the mean. 

Table 4: Evaluating Usability of the Dashboard 

  Firm 1 Firm 2     

Evaluation Question 1 2 3 4 1 2 3 4 μ σ 

The interface explains itself and I can easily use it 5 5 5 5 5 5 5 5 5.0 0.0 

Learning to use the Dashboard is easy for me 5 5 4 5 5 5 5 4 4.7 0.3 

I am able to access different dashboard services 5 5 5 5 4 5 5 5 4.8 0.1 

I have experienced difficulties using the dashboard 4 5 5 5 5 4 5 4 4.6 0.3 

I can use and understand the terminology used 
in the dashboard 

4 4 5 5 5 4 4 5 4.5 0.5 

Table 5: T-Test Analysis of Usability of the Dashboard (for the two Firms) 

Group Firm 1 Firm 2 

Mean 4.800 4.700 

Standard Deviation  0.2092 0.2092 

 
A two-tailed p-value equals 0.4714 was obtained. The answers presented in table 4 & 5 show a positive 
feedback and by conventional criteria, this difference is not considered to be statistically significant. The 
dashboard used simple language that was understandable and did not contain ambiguous words hence most 
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of the participants found the interface very easy to explain itself and very easy to learn to use. Members found 
it easy to access all the other modules to enhance decision making. Overall, the participants found the 
dashboard easy to understand as they could communicate it easily to their colleagues. Additionally, the 
participants did not always seek clarification, professional support and were not confused when using the 
dashboard. 

3.3 Evaluating Usage of the dashboard 
The usage of the dashboard was evaluated using questions in Table 6 and analysed using the group mean (μ), 
response’s standard deviation (σ) from the mean. 

Table 6: Evaluating Usage of the Dashboard 

  Firm 1 Firm 2     

Evaluation Question 1 2 3 4 1 2 3 4 μ σ 

The Dashboard's services have added value to my decision making 5 4 5 3 5 5 3 5 4.3 0.6 

I can assist my colleagues in case they cannot find what they need 
from the dashboard 

5 5 4 5 5 5 5 4 4.7 0.2 

I can use the dashboard even without support 5 5 5 5 5 5 5 5 5.0 0.0 

I find the dashboard very useful for all SMEs 5 5 5 5 5 4 5 5 4.8 0.1 

Table 7: T-Test Analysis of Usage of the Dashboard (for the two Firms) 

Group Firm 1 Firm 2 

Mean 4.75 4.75 

Standard Deviation  5 4 

 
The two-tailed P value equals 1.00.  By conventional criteria, this difference is not considered to be statistically 
significant. The results presented in table 14 indicate that Usage of the method was positive. The respondents 
acknowledged the positive usage of the method features in enhancing decision making. The respondents felt 
that the guidelines were flexible and also indicated that they were specifically tailored to the SME context.  
 
Overall, the participants found the method to be usable for decision making in SMEs. The participants were 
optimistic about the acceptance of the dashboard in streamlining and monitoring of production process 
reports. The respondents acknowledged the positive usage of the dashboard features and also represented 
the context of manufacturing SMEs in resource constrained areas. The participants were willing to use the 
dashboard including the developed procedures and guidelines for both production and operational efficiency 
reporting and monitoring. The respondents felt that the guidelines were flexible and also indicated that they 
were specifically tailored to the manufacturing SMEs in resource constrained areas. Overall, the participants 
found the dashboard usable for manufacturing SMEs. 

4. Interpretation and Discussions of Evaluation Results 
Our focus in this section is to present discussion on the dashboard’s usefulness, usability and usage based on 
the results. All the respondents (100%) were administrators as these are the ones who usually make decisions 
in these firms. 93.8% of the sample had good ICT usage skills and this ensured that responses were not biased.  
 
In general, the dashboard helped managers have a visual interpretation of their business processes. In 
particular, users from both dairy firms found the use of the dashboard to enhance their decision making and 
kept track of daily activities (Table 3). All respondents agreed that the dashboard enhanced decision making 
(Table 2). 
 
Usability was concerned with the ease of use of the dashboard by the different managers within the different 
firms. Analysis of the usability evaluation results is presented in Table 4, with Table 5 as the corresponding t-
test presentation between the two firms. Additional discussions were conducted with a number of academic 
staff from Mbarara University whose expertise is in user interface designs and software development. Results 
from expert interactions confirmed among others that the web-based interface was easy to use, generally as 
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shown in Table 4, the dashboard was easy to learn and use since there are no significant P-values in all the 
usability evaluation test questions. 
 
The analysis of the usage is presented in Table 6, with its corresponding t-test analysis in Table 7. The majority 
of the respondents agreed that in addition to helping organize the business process, the dashboard added 
value to design making. Respondents generally found the dashboard useful and it added value to all decision 
making (P-value indicating no significance) as shown in Table 7 between the firms. 

5. Conclusion 
The qualitative observations drawn from the case study showed that the participants had a positive evaluation 
of the Dashboard. The concept of a knowledge management Dashboard approach to facilitate decision making 
in SME Manufacturing enterprises in resource constrained areas like Uganda was considered to have been 
successfully tested and established. From the discussion, the researcher picked out key aspects namely; 
accessibility, guidance, improved quality of work, and service access time in decision making. These relate to 
usefulness, data access, integration and speedy computation, quality support and overcoming cognitive limits 
in testing the Dashboard solution. Additionally, the researcher picked out more attributes namely; simplicity, 
ease of interaction, interactive support in decision making, literacy, and language. These aspects relate to 
Issues such as being interactive, ease of use, humans control the machine, stakeholder involvement in decision 
making process. 
 
The Dashboard has the ability and functions to connect between owners of the enterprises and the staff, in 
addition the participants clearly appreciated the opportunity of using ICT as a media to improve 
communication, open new opportunities, and share information such as product promotion, quality 
improvement, distribution channels, all of which should be designed based on the specific SMEs industry. 
 
However, testing of the prototype showed that there is need to have a good understanding of subject matter 
in the field of Industrial Engineering and specifically Production Management and operation efficiency 
monitoring in manufacturing enterprises which the existing enterprises cannot afford to employ.  Regular in-
house training can help bridge the gap. Further development of other modules should have a strong 
involvement of subject matter experts. 
 
Although at first our research assumed that technical issues would be the biggest challenge in this 
development and implementation, however, we learned that choosing the right implementation approach, 
specifically involving the owners was critical. Overall, SMEs are typically managed by owners and the 
implication is that there is a centralized decision-making process and thus making managers or owners of SMEs 
is a key driver in the implementation of knowledge management. 
 
The data visualization techniques helped to extract insights from knowledge repositories and generate real 
time production management information which has been evaluated as excellent modules of the dashboard.  
 
Further research will focus on developing additional platforms and the Tool should be evaluated for its 
performance in other SMEs industry in order to enhance the system capability so that SMEs are willing to use 
it, namely integration with other business Intelligence Tools and Enterprise resource Planning platforms. 
 
 Furthermore, for our next research, we also learned that the Dashboard and user interface should be able to 
overcome some technological gap issue as we want everyone to easily use the system and contribute in 
sharing information in the forum. Therefore, a further study of user interface design should be conducted, 
such as to develop a mobile channel to access the portal (e.g android, IOS). Human computer interaction 
principles when efficiently incorporated into user interface designs significantly increase the usability of a 
dashboard. 
 
In conclusion and overall, the researcher can conclude that testing of the dashboard and the case study 
objectives were achieved by collecting feedback on usefulness, usability and usage. 
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Abstract: Information is an important part of creating knowledge. We live at a time when so much information is created. 
Unfortunately, much of the information is redundant. There is a huge amount of online information in the form of news 
articles that cover similar stories. The number of articles is projected to grow. The growth makes it difficult for a person to 
process all that information to extract knowledge. This affects the quality of knowledge. There is need for a solution that 
can organize this similar information into specific themes. The solution is a branch of Artificial intelligence (AI) called 
machine learning (ML) using clustering algorithms. Clustering will group information that is similar into containers. When 
the information is clustered people can be presented with information about their interest, grouped together. The 
information in a group can even be summarized for better processing. One of the most widely used and studied clustering 
algorithm is K-Means. K-Means is chosen because of its simplicity and easiness to implement. However, many variations of 
K-Means have been produced. This makes it difficult to pick a variation of the k-Means to use for the clustering problem. 
This paper presents the systematic literature review conducted with the aim of finding the application of K-Means and 
other clustering algorithms using the hypothesis. Studies using clustering algorithms in different contexts, the techniques 
used, and a summary of the outcome is discussed. The result of the systematic literature review is presented in a tabular 
and textual format. 
 
Keywords: Knowledge, Clustering, Machine Learning, Artificial Intelligence 

1. Introduction 
Knowledge is obtained from information. However, there is an overwhelming amount of information that is 
added to the internet daily. This is because barriers to online communication and cost of data capable devices 
have been reduced. Anyone with data capable device can participate in the creation and distribution of 
content online (Vishwakarma et al, 2017). Some publishers cover developing stories to an event (Moerchen et 
al, 2007). A huge amount of this information is similar. The amount of information is expected to grow yet the 
reading capacity of a person has not increased. This makes it difficult for a person to process all that 
information (Fiscus & Doddington, 2002). The result is gaps in knowledge. 

2. Background 

There is need for a solution that can organize this similar information into specific themes, to get continuous 
flow of knowledge. The solution is a branch of Artificial intelligence (AI) called machine learning (ML) using 
clustering algorithms. Clustering will group information that is similar into containers, this will reduce workload 
for readers. They can get stories pertaining to an event without reading huge number of stories. There is cost 
of reading a story, the cost is increased for reading a wrong story and the time spent on an irrelevant story is 
wasted (Fiscus and Doddington, 2002). The clustered information can further be summarized for better 
processing. 

3. Literature review 
Weiler et al (2016) have done an experimental analysis and survey on twitter event detection techniques. 
Their focus is on comparative study of the different techniques. For their study they use qualitative and 
quantitative comparison. Most techniques use qualitative evidence for motivating benefits of the technique.  
 
Very few use quantitative evaluation. The other techniques also do not compare the results of their 
performance with competing approaches. The survey discusses techniques that are not discussed in other 
evaluation surveys. It also include enBlogue(ENB) which is a technique used to analyze evaluation measures. 
 
 The survey makes an evaluation of run-time and task based performance of the techniques. They evaluate 
each technique’s memory requirements, and measure the run-time performance on a separate set of 
hardware.  
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Atefeh & Khreich (2015) provides a survey of techniques for event detection in twitter streams. The event 
detection in twitter is challenging. The challenge is that tweets are limited in length and are written by diverse 
people using informal language. These challenges have a negative effect on the performance of event 
detection algorithms. In conclusion they say twitter as a fast-growing microblog can be used to extract user 
generated knowledge on real time world events. They finally highlight a challenge of unavailability of testbeds 
for performance evaluation and comparison of different approaches. 
 
Popat and Emmanuel (2014) did a review and comparative study of clustering techniques. In their review they 
came up with about four major categories of the clustering techniques. The categories are Partitional, Density 
based, Hierarchical agglomerative and Grid clustering algorithms. They highlight the characteristics of different 
algorithms which are presented in their review. 
 
Johnson and Gupta (2012) have done a survey of techniques that are used for content mining on the web. 
Web content mining has become useful in many areas. The survey looks at techniques used to extract 
information form structured, semi structured and unstructured data types on the web. Users find it difficult to 
access relevant and desired information from vast amounts of data on the web. Web content mining fulfils this 
need. Topic tracking is useful in predicting content of interest to the user. Summarisation helps the user to 
decide if they are interested in a topic. Clustering is one of the techniques used for information mining. 
  
Alsulami et al (2012) did a survey of techniques that are used for the elimination of duplicate documents. The 
elimination and identification of near duplicate and duplicate documents has become paramount especially in 
the wake of ever increasing amount of data on the web. The data from different sources also needs to be 
integrated. The survey presents techniques and approaches on duplicate and near duplicate document 
researches. They also discuss the advantages and disadvantages of the different categories. 
 
Premalatha and Natarajan (2010) present a literature review on document clustering. They discuss that 
information retrieval (IR) is about searching for documents. It is also about searching for information within 
documents. If documents are clustered the effectiveness and efficiency of IR is improved. They present 
different categories of clustering techniques and a comprehensive list of clustering methods. 

3.1 Application of K-means in clustering  
Cui and Potok (2005) presented a hybrid Particle swarm optimization (PSO) clustering solution. The solution 
makes a globalized search of the entire corpus. They conducted an experiment on four different text data sets, 
and applied PSO, K-Means and hybrid PSO+K-Means algorithms to the corpus. The results obtained show 
hybrid PSO perform better than k-Means in terms of compact clustering results. 
 
Ye and Chen (2005) developed a PSO algorithm alternative KPSO for clustering documents.The algorithm was 
developed as a hybrid of K-Means and PSO algorithms. It is efficient and viable for finding optimal and near 
optimal solutions and allocate N data points to K clusters. The method is simple to implement and efficient for 
cluster analysis, if the number of clusters is known. The new hybrid method is more robust comparing to the 
traditional clustering analysis algorithms. 
 
Sun et al (2008) developed a hierarchical document clustering algorithm. They use the phenomenon of cluster 
overlapping to design cluster merging criteria. They compute the overlap rate to improve efficiency on time 
and veracity.They use Expectation maximisation algorithm in Gaussian mixture model to count parameters, 
sub clusters can be combined if their overlap is the largest. 
 
Premalatha and Natarajan (2009) present potential power of mutation operator in Genetic algorithm to solve 
combinatorial optimization problems. Proposed technique increased success of document clustering problem. 
Genetic Algorithm (GA) and K-Means were used to compare the proposed model. The model was 
outperformed by GA and K-Means measuring on best optima found. The new system had a better 
convergence because of simultaneous and ranked mutation operator. 
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3.2 Other techniques in content clustering 

3.2.1 Naïve Byes: 
Sankaranarayanan et al. (2009) in their paper presented an algorithm using Naive Bayes classifier. The 
application called TwitterStand is used to extract the breaking news from twitter posts. 

3.2.2 Hotstream 
Phuvipadawat and Murata (2010) developed Hotstream which is a web application that can track breaking 
news in twitter. The stories are collected by a streaming API, using predefined queries such as hash tags. 
Apache Lucene indexing is then used to group similar stories together. Similarity comparison of stories is done 
using TFIDF. Merge Threshold technique is used to ensure stories in a group are related to the first story. 

3.2.3 Mean Shift 
Mean-Shift clustering algorithm is referred to as a sliding window based technique. It looks for dense area in 
data points. The comparison to k-means is that it does not require input of number of clusters, it can discover 
it automatically. Its desirable attribute is cluster centres converge to the points of maximum density. The 
disadvantage is window size selection is sometimes non- trivial. 

3.2.4 Density-Based Spatial Clustering of Applications with Noise (DBSCAN) 
DBSCAN is like mean shift because it is density based. DBSCAN's disadvantage is poor performance with 
clusters of varying density. The reason is threshold distance and min points that identify neighbourhood points 
vary with each cluster. 

3.2.5 Expectation–Maximization (EM) Clustering using Gaussian Mixture Models (GMM) 
Is more flexible than K-Means. Gaussian Mixture Models assumes data points are gaussian distributed. This 
removes the assumption that data is circular when using the mean. Data is described using mean and standard 
deviation, clusters can take elliptical shape. GMMs are flexible on cluster variance compared to K-means. They 
can also assign a data point to multiple clusters. 

3.2.6 News Similarity with Natural Language Processing 
Martínez (2016) discusses a Natural language processing technique which is modelled around the five Ws and 
one h model. The model is used to create a representation of a news article, it can also make comparison of 
pairs of such representations. The knowledge enables computation of content similarity of different entries. 
The assessment of the algorithm is done, by comparing it to Latent Dirichlet Allocation (LDA) algorithm. 

3.2.7 Fuzzy named entity-based document-clustering technique  
Cao et al (2008) present work on fuzzy named entity-based document-clustering technique. Clustering 
document based on keywords has limitations; hence they introduce named entities as objects for fuzzy 
document clustering. The named entities are the key elements to define the document’s semantics. Keyword 
vector space model is adapted with vectors defined over spaces entity names, types, name-types pairs and 
identifiers instead of keywords. Hierarchical fuzzy document clustering is then done using a similarity measure 
of the vectors representing the documents.  

4. Methodology 
The literature surveys given in the literature review section summarize the algorithms and techniques used for 
clustering online news. There is lack of Systematic Literature Review (SLR) under this theme. A SLR  is 
conducted to best answer the research questions with the hypothesis as “There is a significant number of 
studies comparing variants of K-Means algorithms”. 

4.1 Research Questions 
RQ1: What are the existing solutions for clustering online news articles using different algorithms? 
RQ2: How does the different solutions for clustering online news articles compare to each other with respect 
to specific constraints, methods or approaches? 
RQ3: What is the strength of the evidence in support of the different solutions? 
RQ4: What implications will these findings have when creating an online news article clustering system? 
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4.2 Review Protocol 
The systematic literature review was done by collecting papers from the following online Databases. ACM 
Digital Library, IEEE Xplore, Science Direct, Elsevier and google scholar. 

4.2.1 Search Terms 
Unsupervised AND (K-*) AND (online OR Web) AND (articles OR news OR content) AND (clustering OR grouping 
OR classification). 

4.2.2 Inclusion and Exclusion Policy 
The following inclusion and exclusion criteria were used to limit our search results. 
 

x Inclusion Criteria: Primary studies    
x Exclusion Criteria: Secondary studies (Reviews), Studies before 2000 

4.2.3 Quality Assessment 
This paper answers the questions by providing the evidence from the carefully selected literature after the 
screening process. Quality assessment questions are adopted from (Malhotra, 2015). 

5. Results 
Below is graph of studies that were selected. The graph compares number of variants to the studies.The 
selection was deduced from a list of about 2070 hits from different databases. Of the seven studies, only one 
does a comparison of two variants of K-Means.  

 
The table below summarizes results of papers obtained after running the review protocol. The other articles 
discussed here are mainly focusing on clustering social media contents. 
 

Study Reference Type Method(s) Conclusion 

S1 
 

Salloum et al 
(2017) 

Text Mining from social 
platform. 

K-Means, Text Parsing Node 
 

They used K-Means with different k 
value, k=4 was the reasonable 
value.  

S2 Vishwakarma et al 
(2017) 

Social media text mining. K-means, K-medoid K-Medoid perform better than K-
Means on time and space 
complexity

S3 Lo et al (2017) Multilingual social media 
topic identification. 
 

Peak Identification algorithm, 
TF- TFDF Clustering 
techniques: Means, Dirichlet 
Process Mixture Model, 
Latent  Dirichlet 
Allocation. 
 

Peak Identification found more 
relevant terms compared to TFIDF 
and TF. TFIDF found more 
hashtags, TF identified more 
generic terms. Selecting best 
performing algorithm is difficult 
each algorithm performs differently 
on different candidate dates. 
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Study Reference Type Method(s) Conclusion 

S4 Li et al (2016) Short text clustering from 
micro-blogs 

Biterm  Topic Model 
(BTM), Hierarchical Clustering 
(HC), BTM and K-means 

K-Means performs better than HC. 

S5 Hu et al (2017) Event detection to discover 
news documents that 
report on the same event. 

Word embeddings, then 
cluster words semantic classes 
via K-means algorithm. 
Adaptive clustering algorithm. 

Adaptive online clustering method 
for online news event detection 
has improved precision and recall 
performance using time slicing and 
merging over traditional clustering 
algorithms. 

S6 Makkonen et al 
(2004) 

Spotting something 
previously unreported, 
tracing event development, 
grouping news on same 
event.  

TDT approach using semantic 
classes, TFIDF, Connexor 
Functional Dependency 
Grammar parser for English 
(EN-FDG), Connexor’s Term 
Extractor (ENBRACKETS) 

 

S7 Moerchen et al 
(2007) 

Clustering high frequency 
news streams. 

Geospace and media  tool, 
Locality sensitive hashing and 
TFIDF. 

Clustering documents with limited 
memory and processing time. 

 
RQ1: There are several solutions for clustering online content. The studies listed in the table above presents 
the solutions. S1, S2, S3, S4, S5, S6 and S7. S1 and S2 are looking at text mining on social media. S3 is looking at 
multilingual social media topic identification. S4 is addressing microblog short text clustering. S5 is about event 
detection to discover news documents that report on the same event. S6 is aimed at Spotting something 
previously unreported, tracing the development of an event, and grouping together news that discuss the 
same event. S7 looks at clustering high frequency news streams. 
 
RQ2: The different clustering solutions work with one or two feature selection techniques. S1 uses Text parsing 
node, S3 uses Peak Identification algorithm, Term Frequency and Term Frequency Document Frequency, S5 
uses Word embeddings, S6 uses Term Frequency Document Frequency, Connexor Functional Dependency 
Grammar parser for English (EN-FDG), Connexor’s Term Extractor (ENBRACKETS) and S7 Locality sensitive 
hashing and Term Frequency Document Frequency. Of all these studies the most used term feature is Term 
Frequency Document Frequency and the most used algorithm is K-Means. 
 
RQ3: Of the seven studies listed above five of them use one or two of K-Means or variant of K-Means 
algorithms. This goes to show the popularity of K-Means algorithm. 
 
RQ4: Most solutions are created using Term Frequency Document Frequency and K-Means techniques as 
evidenced by the studies listed in this review. Therefore, it makes sense to use them when creating an online 
news clustering system. 

6. Discussion 
Study S1 used 3385 posts that came from 16 facebook pages of news channel companies. They used K-Means 
algorithm and different K values. They concluded that k value 4 was reasonable in answering their research 
questions.  On S2 they compared K-Means to K-Medoid. K-Medoid performs better than K-Means. The metrics 
that were used to measure performance in S2 are inter cluster distance, time and space complexity. Results 
obtained on S2 show k-Means has less distributed inter cluster distance and is high on memory and space. On 
S3 they compare K- Means, Dirichlet Process Mixture Model and Latent Dirichlet Allocation the results are not 
conclusive as each algorithm performed better on a different parameter. S4 compares K-means to hierarchical 
clustering for performance, it uses f-measure to measure the result of cluster. F-measure combines precision 
with recall. S5 used Adaptive clustering algorithm and complemented it with K-Means algorithm, the 
algorithms were not compared but Adaptive clustering algorithm was observed to perform better on precision 
and recall by using time slicing and merging over traditional algorithms. S6 does topic detection and tracking 
(TDT). The aim S6 is to detect something that has not been previously reported and the development of a 
story, which include follow ups of an event. It also groups stories based on the same event. S7 is designed to 
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cluster high stream news articles. It is capable of clustering documents with limited memory and processing 
time. 

7. Conclusion 
Upon running the search term on the mentioned databases the articles obtained answer some questions in 
part. There are three articles found pertaining to web or online news clustering. The other articles obtained 
addressed clustering problems of social media news or document clustering. The articles also fail to articulate 
clearly the constraints of the different algorithms and techniques in clustering problems. That is memory, 
processor and space constraints.  
 
From the literature obtained it is evident that K-Means is the most popular among other algorithms due to its 
performance. Research on comparing several K-means variants on the same set of parameters and constraints 
still needs to be done.  
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Abstract: Intellectual capital has a value that can be measured in companies, it may be what drives your profit, or the value 
of your shares in the stock exchange. It is not easy to measure. However, the value of intellectual capital, as human capital, 
has a non-scalable value and that extends to the value of one's own life and the joy of living. When talking about 
information management, risk management and communication management, there is still no better an example than the 
brain. It is in this that all things begin, and in this that all things have their end. The ability to manage comes from the brain 
and must be developed and pursued by people who want better performance through continuous training because the 
brain is constantly evolving. This work has three main objectives: the first, being the awareness of the value of the brain as 
an Information Management System and as the main element of intellectual capital; the second, awareness of the value of 
self, as a source of basic information for the existence of any company, whatever; and the third, the evaluation of the 
evolution of intellectual capital, as human capital, after a period of 6 months of learning in two classes of postgraduate 
students of two MBA courses one being in Information and Communication Management and the other in Management of 
Telecommunications Services offered at the Federal Technological University of Paraná, in 2017, in the city of Curitiba, 
Paraná, Brazil. A survey was conducted after 6 months of classes and trainings through teamwork, researches and lectures 
in a group of 53 students. The research was carried out using a questionnaire with 51 questions in order to evaluate the 
capacity of innovation (vision), ability to manage teams (affectivity), ability to carry out projects (realization) and attention 
to rules and methods (attention). The entire course lasted 18 months. Through the analysis by a graph of radar model with 
markers, the performance is shown. It can be observed that the evolution of knowledge in the areas evaluated was 28.56% 
for Innovation Capacity (Vision), 10.46% for Team Management Capacity (Affectivity), 13.31% for Project Realization 
(Realization) and 11.89% for Attention to Rules and Methods (Attention). There are many ways to train the brain and the 
skills required in management. It is with the day-by-day working time in hours, months, and years of training and retraining 
these skills that will make these people great managers of people, projects, information and time. 
 
Keywords: human capital, intellectual capital, intellectual measurement, intangible capital, intangible brain, learning 
measure. 

1. Introduction 
The value of intellectual capital, although difficult to measure, can be seen in the value of a company's stock in 
the stock exchange. However, it is an intangible good, based on intelligence and skills developed through 
knowledge. It is inferred then, that the brain is the greatest good and greatest source of wealth that a human 
being can possess (Stewart and Ruckdeschel, 1998).  
 
When an employee is hired, it is common for the company to invest heavily in their training. This period may 
vary from weeks to months or years (Marlowe, Schneider and Nelson, 1996). Day after day, knowledge is 
sedimented through your memories: visuals, auditories, movements and reasonings. It hapens during the day 
or during nights of good or bad sleep. During nights of good sleep, memorization is better (Johnston 
and Harum, 1999). Absolutely none of this would be possible if the brain were not healthy, because it would 
not be able to process all of this information (Memory, Wikipedia, 2018). This gigantic information 
management system, starts it life in some cells and becomes the largest and best example of MBA (Master of 
Business Administration) that exists and no matter the number or name of the last computer model or 
software being launched at this time, it was born in someone's brain.  Normally, companies value their own 
existence, but forget that they were born in someone's brain and that the best ideas appear in the brains of 
the people who work there, however, this idea is changing (Stewart and Ruckdeschel, 1998).  
 
The brain is one of the first things to form in a baby. In the third week of gestation, the embryo measures 
about 3 millimeters, and then the neural tube, the most primary form of the brain and spinal cord appears in 
the multiplication of its cells. Yes, the brain needs the spinal cord to perform a moving body. Yes, there, they 
are the first cells of the intellectual capital that will follow this human being in formation and throughout his 
life. Yes, the greatest engineering work of all engineering (electronics, chemistry, construction, production, 
systems, ...) and the greatest work of information and communication management and provision of services 
that exists, to enable this formed person, to think, listen, sing and dance at the same time, without falling, 
without erring the lyrics, without losing  tone and without losing  rhythm, without getting lost in space and still  
being able to look at your stage companions and interact with them, at the right time. Do you see the 
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complexity? The formation of a human being is seen in a simple and ordinary way, but it is not (Squire, 2009; 
Human Brain, Wikipedia, 2018). 
 
And for those who doubt that intellectual capital has it formation in these first cells, it is necessary to think 
that there are anencephalic babies that can live only a few hours after their birth, that is, as they will not have 
their intellectual capital, nature perceives that it is impossible that one can survive without this intellectual 
capital and makes its natural selection (Diniz et al, 2009); or to look at a person who has lost his independence 
due to an accident in the spine and with it his right to come and go and the wonderful feeling of being able to 
dance and embrace the rain; sometimes, is necessary to look around to recall the importance of intellectual 
capital as human capital (Aquarone and Faro, 2014). 
 
The brain, in an adult human, accounts for only 2% of its body mass, however, it receives approximately 25% 
of the blood that is pumped to the heart. It is also not an agglomerate of neurons and functions. It is organized 
by hemispheres and these, by lobes and areas. And it has systems that encompass features of multiple lobes 
and areas at the same time: the Central Nervous System, the Peripheral Nervous System and the Autonomic 
Nervous System. Firstly, the brain is divided into two hemispheres: right and left, but both communicate with 
other by corpus callosum. And there is always the dominant hemisphere, even for the ambidextrous. Secondly, 
the brain is divided by lobes, which, although interrelated, each of these has specific functions (Squire, 2009; 
Human Brain, Wikipedia, 2018).  
 
The Frontal Lobe has the function of planning actions, in its subdivision of the pre-motor cortex, movement 
planning and abstract reasoning. That is, if the individual (one day already formed)  needs to plan a production 
line for a product without it actually existing, it is in that lobe that the virtual production line will happen 
before it actually comes to fruition. If a dancer needs to arrange choreography that will be performed on 
stage, it is in this lobe that she can predict and study her movements. Creation of strategies and creativity are 
part of their functions. Affectivity and social judgment, idem. The way the individual relates to other people 
and the distance or affective proximity are related to the activities carried out by this lobe (Maddock and 
Fulton, 1996; Human Brain, Wikipedia, 2018). 
 
The Parietal Lobe, responsible for the perception of sensations, touch, pain and temperature, is also 
responsible for the location of the body in space. The feeling of warmth in the environment is felt through the 
interaction of the various sensors scattered throughout the body and that corresponds with other organs such 
as the sweat glands that produce sweat with the intention of refreshing the body. The sensation of being in 
the center or outside of it in any space is felt here in this lobe; which needs the cerebellum so that the body 
can stand and balance. When taking an ice cream or hot tea, this lobe warns how much is tolerable at that 
temperature, without causing damage to the body. And when cycling, the memory of the movements is in this 
lobe, however, keeping the body in balance on the bike and without falling, is the cerebellum (Hodos, 2009; 
Human Brain, Wikipedia, 2018). 
 
The Occipital Lobe, responsible for visual interpretations such as color, movement, depth and distance, has the 
function of working with other areas, recognizing a bear, a car, and, realizing the speed of an automobile, can 
control the speed of the body and avoid a collision, or to run away from a bear or caress a cat (Barrett, 2017; 
Human Brain, Wikipedia, 2018). 
 
The Temporal Lobe is responsible for auditory processing and thus, finding where a sound comes from and 
recognizing it. One knows where an automobile comes from without having to look at it (Squire and Zola-
Morgan, 1991; Human Brain, Wikipedia, 2018). 
 
Broca's Area and Wernicke´s Area work together and process the information that is heard, associating it with 
the responsible lobes and giving the answers of all this processing, whether in a verbal response, in a response 
of gesticulation or both together at the same time. They work in distinct ways for heard information and for 
spoken information (Lüders et al, 1991; Human Brain, Wikipedia, 2018). 
 
And, remembering that the brain has its systems, it leaves repetitive functions in an autonomous system such 
as heart rate, breathing, digestion. Control functions such as temperature, sleep-wake cycle, hormone 
production, are in the central nervous system. This central system controls everything else, because, if a 
danger situation is visualized, for example, the stress hormone is released quickly, and it makes the heart beat 
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faster and the legs run faster. Or if the environment is too hot, the autonomous system alerts the central 
system and the person feels the need to move to a cooler location, because high temperature can put the 
body and central nervous system in a state of risk and can lead to convulsions. In this case, the peripheral 
nervous system is triggered, and it is this which commands the body to obey what the central nervous system 
is ordering. And when everything is normalized, the central nervous system, the peripheral system and the 
autonomous system interact and then the production of the hormone is decreased, to lower the heart rate 
and to reduce the speed of escape (Dietrich, 1992; Milner, 1999; Human Brain, Wikipedia, 2018). 
 
When it comes to management and business, the most required lobe is the frontal. This is the lobe responsible 
for creativity, strategy and early planning of actions, as well as analysis of risk situations. Leadership requires 
that this lobe has its skills well developed. In order for the business to take effect in the form of a product, 
whatever it is, it is necessary to do a test on how to do it, with the pre-motor cortex, which is also part of the 
frontal lobe. When imagining a situation, several pictures are formed in the mind and then several images are 
ordered in the occipital lobe (Maddock and Fulton, 1996; Human Brain, Wikipedia, 2018). 
 
The way to success is not a wide avenue with beautiful flowers. There are difficult times, of competition with 
co-workers, which may require overcoming in concentration. This path to success can be a Calvary, where 
there is loneliness and personal suffering. Therefore, it is necessary for the brain to be prepared for these 
moments with emotional intelligence as to the emotions that appear in the face of the rejections, 
disappointments and extreme exhaustion that often accompany the individual on this journey. This affectivity 
and judgment of people and situations is also related to the frontal lobe of the individual. And then, when 
conducting work teams, it is also necessary to know how to measure affectivity in order to win the friendship 
and respect of the people in the team, without excess of emotions regarding warm receptivity or complete 
coldness. This temperament, where judgment and fine-tuning of behavior are necessary, belongs to the frontal 
lobe which, in addition to having this firewall in relation to others, also has self-criticism, which would be a 
firewall in relation to itself (Dizik, 2016; Barrett, 2017; Maxwell, 2017). 
 
The fact is that all these frontal lobe skills, in a particular highlight, should be trained from a young age and can 
also be natural skills. There are people who even without training already demonstrate these skills developed. 
However, the brain, as a neuroplastic organ, continues to evolve over the years (Goldman and Plum, 1997; 
Kays, Hurley and Taber, 2012; Barrett, 2017). 
 
From an early age, the brain begins to be trained. First with sensations, colors, flavors, shapes and primary 
movements. The results are measured in the first smiles, cries, grimaces of disapproval or admiration and in 
the first steps and in the first tumbles. And so, the family accompanies this learning with curiosity and love. 
Soon after, the first specific interests arise, like the taste for carts, parts and mechanics, for ballet or music, for 
example. The person comes to school and for many years, the brain is trained day-to-day. The choice of 
university course already demonstrates to which area the brain has aptitude. And then the person becames 
aware that something is still missing or that some skills are not good enough. In the labor market it is 
discovered that many people already have certain skills that the person wants and do not yet possess and then 
it is necessary to have to study a little more to become more enabled (Johnston and Harum, 1999; Britto and 
Elias, 2009; Barret, 2017). 
 
When difficulties arise in the form of innovation, vision, planning or strategy, one has to study what other 
people perceived as strategists (or successful people) by society have done and the results they have achieved. 
When it is discovered that skills are lacking, the most indicated is study through reading and courses. These 
skills must be trained and can be modified through knowledge. For those who have difficulties in these skills, 
there are training which at various levels facilitate this learning (Edvinsson and Sullivan, 1996; Teece, Pisano 
and Shuen, 1998). 
 
Learning through specialization courses has proven to be a great change agent because of the knowledge that 
is added to the student's intellectual capital. The disciplines presented in each course are specific to 
developing the skills that are sought for that professional profile. Many students are already professionals who 
work in the specific area and who wish to develop punctual skills. Other students are professionals who do not 
know the area well and who wish to enter this area and then seek the knowledge necessary to perform 
satisfactorily (Goldstein and Ford, 2002). These postgraduate courses (Information and Communication 
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Management and Management of Telecommunications Services) offer the curriculum of 18 closed subjects 
(each one course) and seminars composed of lectures of specific interest. 
 
The value of intellectual capital well developed through specific studies for the area and well trained through 
internships in the field has an indelible value for companies. It is up to the manager to perceive this potential 
of the individual and to know how to channel this energy so that it is well used in the growth of his company 
(Marlowe, Schneider and Nelson, 1996; Edvinsson and Malone, 1997; Goldstein and Ford, 2002; Luthans and 
Youssef, 2004). 

2. Methods 

In the first step, research was carried out to have state of the art intellectual recognition in companies in 
relation to their collaborators. In this research, articles published between 1991 and 2018 were considered, 
using these keywords: "intellectual company"; ''intellectual value''; ''intellectual capital''; "human capital 
management"; "brain functions" and ''memory''. This combination of words was used for research in English 
and Portuguese languages. The World Wide Web database was used.  
 
The second step, was the evaluation of the evolution of the students' knowledge in the 4 study areas that 
cover the course. For this, a questionnaire of 52 questions was formulated, being 51 questions directed to 
evaluate the individual in four areas of knowledge in relation to the specialization course and an additional 
question and distinct from how much the student considered the increase of his intellectual human capital. 
 
The areas of knowledge evaluated are: Area 1, Vision (Innovation); Area 2, Affectivity (relationship with 
teams); Area 3, Realization (completion of projects) and Area 4, Attention (follow procedures and rules). 
 
The students completed the questionnaire after the first six months of having started the course. The time of 6 
months for the response of the questionnaire was the result of research that pointed to this value as the time 
needed to recognize changes in behavior due to learning and assimilation. The students assessed each item in 
relation to what they knew when they started the course and how much they had improved until the time of 
the questionnaire, in scales of 1 to 10. For the separate question about the increase of human intellectual 
capital, the students were asked to give this answer as a percentage. No time was set for the questionnaire to 
be filled, but time used for its completion was approximately 25 minutes. Students were coded to preserve 
their identity and privacy. The questionnaire composed of 51 questions was subdivided into 13 questions for 
the evaluation of area 1; 13 questions for the evaluation of area 2; 12 questions for the evaluation of area 3 
and 13 questions for the evaluation of area 4. 
 
Regarding the questionnaire, each organization or company must compose its own, since a questionnaire may 
be perfect for one company and be inappropriate for another. In this case study, in the case of an MBA course, 
where management activities should be trained, for the evaluation of Area 4, the area that refers to the ability 
to follow rules, methods and procedures, four of the 13 questions were: what classification would you give to 
your logical reasoning; what classification would you give to your ability to analyze details; how much do you 
consider yourself organized; what rating would you give to your ability to control. These simple self-
assessment questions can reveal if people can not follow rules, which would be a disaster on a serial 
production line, for example. As such, they would not have the ability to manage something that has as a 
priority a logical sequence of technical procedures. This is an indicator that this skill needs to be trained or 
discarded if the person himself admits that he hates to control, to follow rules, to organize or think logically. 
 
The third step was the measurement of these answers. The values obtained were tabulated in Excel software 
and the graphical representation chosen for the evaluation of the results was the Radar type chart , by 
allowing an overall assessment of all areas at the same time, the evolution in all of them and all this in the 
same chart. 
 
The measurement of intellectual capital was considered as the arithmetic average among the fifty-one items 
evaluated, for each candidate. 
 
The forth step, was the measure of the total intellectual capital. And for this, the arithmetic average among 
the fifty-three students evaluated was considered. 

ϰϭϴ



Bernadete Márcia Voichcoski and Alexandre Jorge Miziara 
 

The evolution, measured item by item in the questionnaire, was the difference between the before and after 
of each student participating in the research. 
 
Regarding the supplementary question, the answer was asked to be given as a percentage. Subsequently, the 
value provided by the student in his self-assessment was compared with the value obtained by the arithmetic 
mean of the questionnaire values in percentage. 
 
Two more questions were asked in the classroom: if companies clarified in their training to respect the value of 
intellectual capital, as human capital that is contained in the brain, that is, personal intellectual capital; and if 
in their training, lectures were given on how care should be taken in relation to the brain as a source of 
information.  

3. Results 

Experimental studies have shown that the measurement of intellectual capital as human capital is difficult to 
quantify. However, it can be assessed in a timely manner on specific expertise and on specific evaluations 
designed in the manner intended for the interest of the company or organization. In this case study, the 
questions were directed in order to evaluate the students in relation to the use of the course. Human capital, 
as a whole, is impossible to measure. Human capital depends on genetic, environmental, psychological and 
physical factors, among others. Human capital is formed from the gestation, with adequate nutrition, within an 
adequate psycho-socioeconomic context, although there are several cases of people overcoming both 
inadequate nutrition and lives lived within a controversial psycho-socioeconomic context. 
 
Human capital is developed and shaped from early childhood with visual, auditory, sensory stimuli in a 
different environment for each human being. Therefore, the developed intelligences and abilities are unique. 
These experiments provoke differentiated brain activities in each human being, promoting different synaptic 
connections and different results. Individuals coming from the same mother and raised in the same 
environment can develop different intelligences and abilities as well as present different reactions to similar 
experiences. 
 
In this way, the brains of these individuals present differentiated developments for each area, depending on 
the experiences acquired during the various phases throughout life. Thus the lifelong learning of each 
individual is unique and felt and used in a unique way. When multiple students gather in a classroom, all 
individuals will enjoy a differentiated course in the same course and discipline. Each individual brings with 
them an intellectual burden, their intellectual capital, to receive new forms of knowledge that are taught in 
each class. 
 
In this course of specialization, 20 subjects are taught (18 being closed subjects, more seminars and 
monography) some of them being: Project Management For Information and Communication Technology, 
Integrated Information Management In the Value Chain, Business Management, Business Architecture Models 
and Processes, Management of Technological Innovation, Property Management Intellectual Property for 
Information and Communication Technology, Knowledge Management; these disciplines tend to develop the 
planning, control, risk analysis and strategy capabilities among others of the frontal lobe. Strategic Planning of 
Information Technology and Communication and Strategic Planning, which aim to develop the ability to use 
technology as a partner with strategic planning and also develop the functions of strategy and risk analysis 
associated with the frontal lobe. 
 
Advanced Topics in New Technologies, Telecommunications Networks in Converged Environments, Internet 
and Electronic Business Services, Administration and Entrepreneurship, Competition in Services, Marketing 
and Sales, Information Security, Electronic Government, Economics and Finance, Research Methodology; 
which aim to develop the interaction of what is already in the world, so the ability to look at what others do 
well and observe and know already existing rules and the ability to follow methods and procedures. All these 
abilities belong to the frontal, occipital and temporal lobes. In addition to lectures of common interest and 
current affairs. 
 
The entire course totals 360 hours of face-to-face classes, with participation in lectures, forums and teamwork. 
The duration is 18 months, with a frequency of 2 times a week. The time spent in research and extra activities 
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is not computed at this time, as well as the time used to prepare the work to complete the course, the 
monograph. 
 
The research carried out through the questionnaire of 51 questions aimed to evaluate the difference of 
knowledge acquired in the first 6 months of the course. Knowledge was evaluated in 4 areas. 
The first area of the knowledge evaluated for the research was in relation to the capacity of vision and ability 
of innovation and the ability to perceive new business opportunities and opportunities for innovation in 
existing businesses. This knowledge is represented in the quadrant 1 of Figure 1, that is, the upper right side of 
the graph. 
 
The second area of the knowledge evaluated for the research was the affectivity that is measured in relation to 
the capacity of leadership of teams and dealing with people, something that is essential for a manager, be it of 
which area or company or branch. There are no companies without people. There is no business without 
people and there is no success without people. The result of this advance in knowledge is represented in the 
lower right corner of Figure 1, that is, quadrant two of the graph, clockwise. 
 
The third area of knowledge evaluated for the research was the achievement that is measured in relation to 
the capacity to finalize a project, that is, the ability to actually accomplish the project, since there are people 
with great capacity to initiate projects, but cannot finish. Here, one can measure one's persistence and 
resilience, and one's willingness to fulfill one's goals. This skill in project completion must be thoroughly 
trained as there are many endless or unfinished projects in the business world causing huge financial losses, 
and wasted time and other resources. Even a decision-making process in which to interrupt or abandon a 
project is important in order to put an end to this resource demand that could exhaust the company's financial 
reserves without ever giving a financial or other return. All projects must have a beginning, middle and end. 
The result in advancing this knowledge and enhancement of this ability is represented in the lower left corner 
of Figure 1, that is, quadrant three of the chart, clockwise. 
 
The fourth area of the knowledge evaluated for the research was the attention that is measured in relation to 
the ability to follow methodologies, rules, laws or agreements and contracts. There are products that must be 
produced following technical norms and procedures where you can not change rules in the middle of the 
process. The reverse is true. However, these requirements must be rigorously evaluated and can not be 
changed at will. Success also has its price in relation to standards and procedures that must be followed. It is 
not a product of random breeze. Here, one can measure the individual's ability to follow procedures, laws, 
obedience to superiors, and clarity of procedures and processes to their subordinates. There is no progress 
without order, there is no significant progress in that norms and methods constantly change and do not 
happen in a clear way. This is a skill that must be trained and retrained for anyone looking for excellence in 
precision equipment production, or products that can compromise health, where minor changes can endanger 
the lives of people who are vulnerable to life. The result in the advancement of this knowledge and 
improvement of this ability is represented in the upper left corner of Figure 1, that is, forth quadrant of the 
graph, clockwise. 
 
The values in Figure 1, belong to the research performed on the 53 students, however, each student received 
their results individually. The average age of the students is approximately 32 years. Through the analysis of 
Figure 1, by a graph of radar model with markers, the overall performance is shown. It can be observed that 
the evolution of knowledge in the areas evaluated was 28.56% for Innovation Capacity (Vision), 10.46% for 
Team Management Capacity (Affectivity), 13.31% for Project Realization (Realization) and 11.89% for Attention 
to Rules and Methods (Attention). This graph presents the arithmetic mean between the two classes. 
 
Each student received his result and a high level of student satisfaction was recorded in the feedback obtained 
during the course. 
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Figure 1: Comparison between knowledge areas 

It was verified that the degree of assertiveness in relation to the complementary question was low, 
demonstrating the difficulty in self-assessing in relation to the general intellectual capital gain, which confirms 
that besides being difficult to be measured, it is also difficult to be self-recognized. It was observed that the 
questions asked in order to evaluate improvement points in a described way facilitate self-assessment, 
inferring that when assessing intellectual capital, as human and intangible capital, the form of measurement 
should be based on clear points of evaluation, although intangibility is present.  
 
Direct classroom research was carried out, asking the question of those who had been instructed to take good 
care of their brains by encouraging them to live a healthy lifestyle, with adequate nutrition and with accident 
prevention instruction aimed at the intellectual capital. The answer was 100% negative. This leads one to infer 
that companies do not invest in the security of their intellectual capital, as intangible assets, as human capital.  
 
About the two questions that were asked in the classroom: if companies clarified in their training to respect 
the value of intellectual capital, as human capital that is contained in the brain, that is, personal intellectual 
capital; and if in their trainings lectures were given on how care should be taken in relation to the brain as a 
source of information. All the answers were negative, that is, no company drew the employee's attention to 
the value of his or her personal intellectual capital or to the care that should be taken in relation to the brain 
as a source of information. 

4. Discussion 
Is it possible to measure intellectual capital within a company or organization? How can I compare talents and 
decide on which one I can invest in by training them for a specific area of the company? The person should be 
told exactly what skills are expected of them and not be the victim of a blind assessment where one does not 
know exactly what is being assessed. How then, can you define the questions to be evaluated within a 
company or organization? 
 
How much can we develop skills we were not born to do? Is it possible to develop skills in areas where they 
differ from one´s temperament? How much do companies invest in making their employees realize how much 
their brain is worth as intellectual capital? 

5. Conclusion 

The results sought by this study are: 
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x To call attention to the value of the brain as the largest and best existing information management 
system. To perceive that areas of the brain have specific functions and that can and should be trained 
to improve their performance; is to realize how much your brain is worth and what you would do 
without it. 

x To be aware of the possibility of measuring the value of intangible intellectual capital as human capital 
within a company or organization; To enable the measurement of the increase of human intellectual 
capital in each institution, considering it, of course, as an added value of each human being; 

x To draw attention to the importance of investment in human capital formation within organizations; is 
to inform the trainee what is expected of him and how he will be evaluated. 

 
Unfortunately, companies do not educate their employees on brain worth, but the most they do is invest in 
security engineering in a trivial way, but never pointing to the real value of the brain, as the largest capital an 
employee can have. 
 
The major limitation of the study is related to self-evaluation errors. It is believed that the lack of self-
knowledge can influence this margin of error. It was observed that some students obtained results measured 
and declared very differently, which leads to inferring that the method needs to be refined and the students 
need better self-knowledge.    
 
For the next research, the questionnaire needs to be refined so that answers can be obtained that are as close 
to the real one as possible. As far as future studies are concerned, research continues to be conducted in order 
to obtain better results, with greater accuracy. 
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Abstract: Knowledge sharing increases the utilization of members’ knowledge and experience and is indispensable for 
developing businesses. Sectoral committees within chambers of commerce and industry (CCIs) are rich in experiences, 
knowledge, and information which benefit businesses and sectors. Research regarding knowledge sharing within chambers 
of commerce is limited and highlights the importance of this study. Using mixed methodology, this research will investigate 
how knowledge sharing between sectoral committee members within CCIs can assist in the development of member 
businesses and industries. This research provides valuable information regarding the role of knowledge sharing among 
sectoral committee members and addresses the challenges facing business owners on sectoral committees.  
 
Keywords: knowledge sharing, sectoral committees, business development, chambers of commerce 

1. Introduction 
Knowledge sharing is defined as the process of consulting colleagues and encouraging them to share their 
intellectual capital (Lin, 2007, p: 318). The nature of knowledge can be classified into two types: tacit and 
explicit. Tacit knowledge exists in the mind and cannot be easily articulated or shared. Explicit knowledge, 
however, is easily codified, stored, shared, and transferred via technology (Aljuwaiber, 2016). Whether the 
shared knowledge is tacit or explicit, knowledge sharing is highly valued by both individuals and organizations.  
 
Studies in knowledge management have argued that knowledge sharing can be a helpful factor in knowledge 
creation at a collective level (Bartol and Srivastava, 2002). The primary way to manage successful knowledge 
sharing is between individuals in an organization (Ipe, 2003). According to economic exchange theory, 
individuals behave and perform according to self-interest (Shahzadi et al., 2015). Therefore, knowledge sharing 
is critical to knowledge creation, organizational learning, and performance achievement. Social exchange 
theory (SET), a widely used model dealing with interpersonal interaction including behavior, products, 
affection and communications from social psychological perspectives (Wu et al., 2006). This theory can assist 
to comprehend and explain interpersonal relationship and communication among members of sectoral 
committees. The usefulness of knowledge remains limited unless it is activated through interaction with 
others.  
 
For an individual, knowledge sharing involves learning from colleagues how to do something better, more 
quickly, or more efficiently. In this study, pleasure helping others, self-efficacy, and outcome expectations are 
seen as predictors of individual motivational factors as they are the main factors shaping individuals’ behavior 
and willingness to share knowledge (Line, 2007; Shahzadi et al., 2015). For an organization, knowledge sharing 
means capturing, organizing, reusing, and transferring experience-based knowledge within the organization 
(Willem and Buelens, 2007).  
 
In recent years, the public sector has transformed from a traditional system to one driven by competition 
(Sandhu et al., 2010). However, Sandhu and her colleagues argue that many studies focus on Knowledge 
Management (KM) but not knowledge sharing in the public sector and government organizations. Therefore, it 
could be reasonably assumed that an individual’s personal characteristics and employer will shape his/her 
behavior concerning knowledge sharing.  
 
This is an empirical study on how sectoral committees are knowledge networks within chambers of commerce 
and industry (CCIs) in Saudi Arabia, and it will use the chambers of commerce and industry in Madinah branch 
as a case study. The objectives of this study are: (1) to understand perspectives regarding the use of sectoral 
committees for knowledge sharing within CCIs, (2) to explore how knowledge sharing between members of 
sectoral committees can assist in the development of member’s businesses and industries, (3) to investigate 
the predominant culture at CCIs regarding knowledge sharing through sectoral committees, and (4) to 
determine the challenges and opportunities sectoral committees face in their business environments and 
discuss how they may be addressed.    
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2. Research Statement and Questions 
This study intends to investigate the issues associated with intra-knowledge sharing groups by exploring how 
members can improve their businesses and industries through knowledge sharing within sectoral committees. 
Specifically, the research questions are: 
 

1. To what extent can knowledge sharing between sectoral committee members assist in developing 
their businesses and industries? 

2. What are the main factors which encourage or discourage sectoral committee members in the sharing 
of knowledge? 

3. Theoretical Framework and Research Model  

3.1 Individual factors as determinates of knowledge sharing 

3.1.1 Pleasure helping others 
Pleasure helping others is an intrinsic motivation within an individual and does not rely on external pressure 
(Razmerita et al., 2016). A study by Lin (2007) indicates that the gratification of helping others is a factor in an 
employee’s knowledge sharing behavior. Previous research shows intrinsically motivated individuals are more 
likely to accept challenging tasks and intellectual pursuits because they enjoy assisting others (Lin, 2007; 
Shahzadi et al., 2015). It can be said that pleasure helping other is an important driver for knowledge sharing.  
 
Thus, the following hypothesis is proposed: 
 
H1: Pleasure helping others will positively influence sectoral committee members’ willingness to share 
knowledge. 
 
Figure 1 illustrates the research model and hypotheses. 

 

 

 

 

 

 

 

Figure 1: The research model. 

3.1.2 Self-efficacy 
According to Shahzadi et al. (2015, p.135), self-efficacy is defined as “a person’s confidence in his/her abilities 
to provide something valued.” Self-efficacy is a vital determinant for business development through the 
provision of tacit knowledge sharing (Wee, 2012). Self-efficacy can help motivate individuals to share 
knowledge with others because when people share worthwhile information, they gain confidence (Shahzadi et 
al., 2015). Thus: 
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H2: Self-efficacy will positively influence the knowledge sharing behavior of sectoral committee members. 

3.1.3 Outcome expectations  
An individuals’ expectations of outcome benefits will enhance knowledge sharing with others. Outcome 
expectation is based on social exchange theory (SET). Personal outcome expectations concern an individual’s 
expectation of the results of an action, such as earning recognition and respect, making friends, or improving 
cooperation (Hsu et al., 2007). Therefore it is conjectured that:  
 
H3: Outcome expectations will positively influence the knowledge sharing behavior of sectoral committee 
members. 

3.2 Organizational factors 
Present research considers two organizational factors, top management support and knowledge sharing 
culture, as important potential influences on knowledge sharing.  

3.2.1 Top management support 
Social exchange theory has been used in studies examining top management support and knowledge sharing 
relationships (Wang and Noe, 2010). Many studies on KM found that top management support is essential to 
create a climate and provide sufficient resources for knowledge sharing (Lin, 2007). Thus, 
 
H4: Top management support will positively influence knowledge sharing among sectoral committee 
members. 

3.2.2 Knowledge sharing culture 
Culture can increase knowledge sharing in a company or be a major barrier (McDermott and O’Dell, 2001).  
 
Knowledge sharing arises from a culture of social interaction where individuals exchange skills and experiences 
within an organization (Tuan, 2012). Knowledge sharing culture and a friendly relationship between employees 
may shape their willingness to contribute (Hung et al. 2011). Therefore, the following hypothesis is proposed: 
 
H5: Knowledge sharing culture will positively influence sectoral committee members’ desire to share 
knowledge.  

3.3 Knowledge sharing and business development 
Many companies are members of CCIs, and most are classified as small or medium enterprises (SMEs). Sectoral 
committees’ knowledge can assist these SMEs with future business development. The following hypothesis 
thus is formulated: 
 
H6: Knowledge sharing within sectoral committees will positively influence members’ business development. 

4. Research Context 
The Chamber of Commerce and Industry in Madinah (CCIM) represents the interests of the business sector and 
works to develop economic environment in the region by promoting investments and service areas for its 
members. Moreover, the CCIM provides sponsorship and support to SMEs and novices. There are 24 central 
sectoral committees at CCIM that address unique needs and seek to resolve challenges facing the business 
community. Each sectoral committee includes 16 members made up of regional line agencies and private 
sector representatives (PSRs). Even though sectoral committees in CCIs are considered fertile ground for 
knowledge sharing, existing studies on the CCIs sector have not generated a broad picture about how 
knowledge is shared effectively between committee members. In the current project, sectoral committees are 
considered knowledge clusters.  

5. Research Methodology 
The research will employ a mixed methodological approach utilizing quantitative and qualitative methods. This 
approach was selected because it provides a broad picture which cannot be obtained from one approach 
(Teddlie and Tashakkori, 2009). The quantitative approach will address the first question, while the qualitative 
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approach will address the second and third questions. The research sample is comprised of sectoral committee 
members from CCIs in Madinah. 

5.1 Quantitative method 
The questionnaire asks for personal information, the type of sectoral committee(s) the member joined, and 
factors influencing knowledge sharing. It will be distributed to all members of the 24 sectoral committees in 
Madinah CCIs. SPSS software will be used to analyze the data.  

5.2 Qualitative method 
Participants will be selected from different sectoral committees for the qualitative study. Semi-structured 
interviews addressing a set of themes will be conducted with open questions which allow interviewees to 
express their opinions (Wahyuni, 2012). The interview will gather participants’ perceptions of the role 
knowledge sharing played in the development of their business or industry. MAXQDA software will be used to 
analyze the data. 

6. Conclusion 
This research will use a mixed methodological approach to examine how knowledge sharing between sectoral 
committee members helps develop their businesses and sectors. The research will attempt to determine the 
opportunities and challenges sectoral committee members face and discuss how they may be addressed. 
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Abstract: With a Senian understanding of intellectual capital as being a function of agent capability and contextual 
resource constraints, the requirement for knowledge in the digital economy to be co-created by a network of agents is 
obvious. From network agents co-creating knowledge for the digital economy as a foundational point of departure, we 
problematize the management of this co-created knowledge. As network power shifts, so does the foundational 
capabilities and contexts. The problems caused by shifts in network power and agent capabilities become apparent in co-
creative systems design processes such as Living Labs and popular Design Science frameworks. As the disruptive power of 
digital change creates shifts in the foundational design network's agency, knowledge is lost. We postulate that it is typically 
highly technical design knowledge - created at a high cost during co-creation - that is lost first. We present examples of 
technical design knowledge flowing out of the network from a local Smart Community design case. Towards the prevention 
of co-created design knowledge loss as a result of changes in the foundational network, we suggest the use of physical 
ideation artefacts for the storage, management, and continued dissemination of the knowledge within the network. We 
present a case study where local, co-created, technical, Smart Community design knowledge was stored explicitly as 
ideation artefacts called "tech cards" and retained over time within the network after highly disruptive shifts in the 
capability set of the foundational agent network responsible for the original knowledge creation. The co-creation of 
physical, knowledge-rich ideation artefacts as part of system design processes such as Living Labs shows promise as a 
Knowledge Management tool amidst fast paced digital change in the knowledge economy. 
 
Keywords: system design knowledge, co-creation, design artefacts, ideation artefacts, ideation decks 

1. Background 
This paper problematizes the loss of co-created, technical system design knowledge when co-creators within 
the design network change. This knowledge loss, especially evident when end-users within design teams 
change between design iterations, can be defined in terms of agent roles within the design network (NYSTRÖm 
et al 2014). This knowledge loss is however not clearly defined in literature, and no solution has been 
proposed for system design networks in the digital economy containing changing co-creative end user groups. 
 
The primary research question for this research is:  How can ideation artefacts be used as a knowledge 
retention tool during a co-creation process towards building a smart campus community? 
 
To better understand the research problem of inter-iteration design knowledge loss, we present the case of a 
medium sized design network, with 200 end users involved in the initial design iteration, following a Living 
Labs design methodology, working on a Smart Community design project on a university campus in Cape 
Town, South Africa. 
 
First, brief definitions of a Smart Community and the Living Labs design process are presented. We then 
describe the nature of the co-created knowledge in Living Labs design processes, and the category of technical 
knowledge that is typically lost between design iterations. Third, we briefly present the case study and 
preliminary data. Fourth, we propose a solution to the knowledge loss problem in the form of a set of physical 
ideation/design artefacts, called "tech-cards". 

2. Smart Communities 
Biswas and Muthukkumarasamy (2016, p.1393) defined a smart city as utilizing “information technology to 
integrate and manage physical, social and business infrastructures to provide better services to its dwellers 
while ensuring optimal utilization of available resources”. A Smart Community, a smaller construct than a 
smart city, can be defined as “a group of connected objects that interact with each other over ubiquitous 
networks and deliver services to all members of a community” (Xia and Ma, 2011 p.3). 
 
“The concept of ecosystem [community] smartness is acquiring increasing interest for university campuses" 
(Galego, Giovannella and Mealha, 2016, p. 148). The case we present in this paper has a university campus 
community as context and has as core subject a smart ecosystem design problem. 
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3. Living Labs as a knowledge-creation process 
Living labs is a well-known methodology that incorporates users within the innovation process to achieve value 
for individuals and organizations (Schumacher and Feurstein, 2007). Guzmán, del Carpio, Colomo-Palacios, de 
Diego (2013, p. 29) defines Living labs as “innovation infrastructure within which software companies and 
research organizations collaborate with lead users and early adopters in creating participative strategies to 
define, design, develop, and validate new products and services that maximize the socio-economic conditions 
of the partnership.”  The user centric approach involves end-users in the early stages of the innovation process 
(Schaffers, Cordoba, Hongisto, Kallai, Merz, Van Rensburg, 2007). “The integration of users and other 
stakeholders into development projects has proved to reduce business risks such as the invention and 
acceptance of products services and applications” (Schumacher and Feurstein, 2007, p.1). Although 
incorporating users in the innovation process has advantageous, some difficulties do exist (Schumacher and 
Feurstein, 2007). One criticism of living labs methodology is the fact that it has no concise guideline as to how 
to construct and implement the model (Schaffers et al, 2007; Schuurman, 2015). Schuurman (2015) further 
states that Living Labs had broad guidelines, approached and goals. In order for the model to be successful it 
requires infrastructure, software and experiences and dedicated personnel (Guzmán et al, 2013).  
 
In this paper we add another concern to this list of difficulties caused by involving end users: the co-creative 
knowledge that is lost when end-user groups change between design iterations. 
 
Co-created knowledge in Living Labs design processes is technical knowledge with complex design nuances 
such as sustainability, scalability, and rigour. In smart university communities, “Living labs promise to bring 
researchers, students, external stakeholders such as NGOs, SMEs, and environmental consultants, and 
university estates and facilities staff together to co-produce knowledge about new sustainable technologies 
and services in real world settings.” (Evans, Jones, Karvonen, Millard & Wendler, 2015). 
 
Living Labs is a successful knowledge creation mechanism, but an expensive one. “[Universities] spend 
considerable effort in systematically exploring novel ideas, innovative concepts, and emerging scenarios in 
order to transform existing knowledge. Mature and technologically advanced LLs are common in Europe and in 
the United States, but rare in developing countries” (Hooli, Jauhiainen, & Lähde, 2016). This makes LL-created 
knowledge an expensive, value asset, and its loss a valid concern. 
 
The research problem of this study centres around the retention of LL-created design knowledge. 

4. Knowledge loss 
Knowledge loss, and leakage, can be prevented by converting tacit knowledge into explicit knowledge and 
managing the explicit knowledge (Ritala, Olander, Michailova & Husted, 2015). 
 
A phenomenon that has not received significant mention in literature is knowledge loss between design 
phases (iterations) as a result of design network/team changes. Bernard (2017) hints at the prevalence of this 
type of knowledge loss in an article concerned with communities of practice focused on design activities. 

5. Ideation decks / Tech-cards 
One of the first steps designers take within an innovation process is the ideation phase.  According to 
Golembewski and Selby (2010, p. 89) the ideation phase can be defined as “the formulation of initial ideas and 
avenues for exploration that is a fundamental part of the design process.” This phase relies heavily on the tacit 
knowledge of participants, especially expert end users, for contextual fit and relevance (Kuechler & Vaishnavi,  
2012).   
 
Designers often of card-based tools in the ideation phase (Golembewski & Selby, 2010). We argue that the 
concept of these ideation cards can be expanded in order to make design knowledge explicit in design 
processes. The use of card-based design tools have become increasingly popular in recent times (Wölfel and 
Merritt, 2013). Traditionally, the purpose of these card-based tools is to increase the level of technical 
understanding amongst end-users. Can it be used as knowledge management tool?  
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6. Work in progress 
As part of a medium scale smart campus design process, end user groups were asked to design technical smart 
campus solutions within a LL process. As part of this process, each end user group (44 groups of between 5 and 
8 end users) were asked to create a set of “tech-cards”, or “ideation” cards to describe their smart campus 
concept to a non-technical audience.  
 
The cards allowed for knowledge transfer between the first (2017) design iteration of the smart campus 
project and the second (2018) iteration.  Additionally, cards serve as method to enhance the effectiveness of 
communication between the design team and end-users (Wölfel and Merritt, 2013).   
 
The authors are currently in the process of finalizing a collection of ideation decks, co-created in a LL process, 
to facilitate better technical understanding and minimal inter-iteration knowledge loss in smart community 
design processes.. 

7. Summary 
Designing smart communities using co-creative design frameworks such as LL is expensive but worthwhile. A 
key success factor in these processes is end user involvement. As end user groups change, the foundational 
design network’s capabilities change, and valuable knowledge may be lost as a result.  
 
We present the creation of ideation decks as an additional step within design processes as a way of making the 
created knowledge explicit and preventing the loss of this knowledge between design iterations. The co-
creation of physical, knowledge-rich ideation artefacts as part of system design processes such as Living Labs 
shows promise as a Knowledge Management tool amidst fast paced digital change in the knowledge economy. 
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Abstract: The easy access to technology has led to mass production of information. This has created a challenge among 
many users in selecting or picking the relevant information often deeply buried in the text that is being massively 
produced. Automatic text summarization is fraught with many challenges that are well known from the ROUGE 
benchmarking results compared to human summarization. Further, the output of the summarization is oftentimes 
syntactically wrong. Since the process uses corpus, the semantic result of the output is also a challenging task. The 
challenge is to identify which technique can improve the quality of summarised texts. This paper present results of the 
summarization techniques used for abstractive text summarization, by looking at different studies based on techniques, 
ROUGE scores, and datasets used. The paper concludes by identifying the gaps where further research is required. 
 
Keywords: Text summarization, Abstractive summarization. 

1. Introduction 
With the worldwide use of the internet and the appearance of information exploration era, quality text 
summarization is becoming indispensable to effectively reduce the growth of the amount of information 
created by enterprise environment and internet (Abbas, Elsied & Salim, 2013). The need for technologies that 
will sort and quickly identify key information from a document on its own plays significant role. According to 
Kasture, Yargal, Singh, Kulkarni and Mathur (2014) it is a difficult task for human beings to manually generate 
an abstract since it requires deep analysis of the document. Automatic summarization started 50 years ago 
(Abbas, Elsied, & Salim, 2013). Its purpose is to generate a shorter version of the document by keeping the 
original meaning. This problem requires emulating the cognitive capacity of human beings to generate 
summaries. That is why it poses a challenge in natural language to generate a summary (Abbas, Elsied & Salim, 
2013).  
 
Text summarization methods are classified into extractive and abstractive approach (Moawad, 2012). 
Extractive approach selects important terms from the original text then combines them into a summary. It has 
been proven not efficient for a quality summary of the document for the past years (Gholamrezazadeh, Salehi 
and Gholamzadeh, 2009). Abstractive summarisation produces sophisticated summaries, which contain 
material that improves the original content (Condori, López and Thiago, 2017; Salim, 2014; Saggion and 
Poibeau, 2013).  
 
The improvement of deep learning models in natural language processing (NLP) tasks (LeCun et al., 2015), has 
given researchers the urge to use deep neural networks architectures for abstractive summarization (Rush et 
al., 2015; Nallapati et al., 2016). These architectures use the idea of summarization task as a neural machine 
translation problem (Bahdanau et al., 2014) with the models trained on a big amount of data using sequence-
to-sequence framework modelled by recurrent neural networks (Sutskever et al., 2014). Inspired by recent 
architectures for machine translation (Rush et al., 2014; Bahdanau et al., 2014) encoder-decoder model use in 
NLP consist of recurrent neural networks(RNNs), act as a decoder to generate a summary of an input 
sequence. 
 
There has been a major improvement in abstractive summarization techniques for the past years. This review 
aims to improve the understanding of the literature on abstractive text summarization, by determining 
techniques and performance, identifying research gaps, and offer recommendations. 

2. Research questions 

The following research questions (RQs) are: 
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RQ1: What are the existing methods previously used for abstractive text summarization?  
RQ2: How are abstractive text summarization methods benchmarked?  
RQ3: What are the research gaps of the existing methods in the research papers selected? 

3. Review protocol 

3.1 Search Term 
The complete search string used for this study is: Abstractive text summarization AND (Recurrent neural 
networks OR Neural networks). 

3.2 Database used 
Databases used for the search string are: ACM Digital Library, IEEE Xplore Digital Library, SpringerLink and 
Scopus. 

3.3 Study selection 

3.3.1 Inclusion criteria 
x Articles on empirical research study. 

3.3.2 Exclusion criteria 
x Studies before 2010 and not in English. 

3.4 Study Quality assessment 
Studies were refined using the ten quality assessment questions from Malhotra (2015). Scores are given by 
assigning 1 for strongly agree, 0.5 for partly, and 0 for disagree. Studies with score less than 7.0  were rejected. 

Table 1: Search outcomes 

Sources Number of 
studies 

Studies relevant to 
keywords of the title 

Studies relevant to the 
full-text research 

ACM Digital Library 27 25 1 
IEEE Xplore Digital Library 38 7 1 
SpringerLink 110 8 1 
Scopus 181 24 4 

 
Table 1 describes the outcome of screening process for each search string within each digital library. 

4. Results 

4.1 Selected Studies 

Table 2: Selected Studies 

Paper 
Number 

Author Names Publishe
d Year 

Paper Title 

P1 See, Abigail, Peter J. Liu, and Christopher D. 
Manning 

2017 Get To The Point: Summarization with Pointer-
Generator Networks. 

P2 Zhou, Qingyu, Nan Yang, Furu Wei, and Ming 
Zhou 

2017 Selective Encoding for Abstractive Sentence 
Summarization. 

P3 Hou, Liwei, Po Hu, and Chao Bei. 2017 Abstractive Document Summarization via Neural 
Model with Joint Attention. 

P4 Chopra, Sumit, Michael Auli, and Alexander M. 
Rush 

2016 Abstractive sentence summarization with attentive 
recurrent neural networks. 

P5 Rossiello, Gaetano, Pierpaolo Basile, Giovanni 
Semeraro, Marco Di Ciano, and Gaetano Grasso 

2016 Improving Neural Abstractive Text summarization 
with prior knowledge. 

P6 Alexender M. Rush, Sumit Chopra and Jason 
Weston 

2015 A Neural Attention Model for Abstractive Sentence 
Summarization 

P7 Moawad, Ibrahim F., and Mostafa Aref 2012 Semantic Graph Reduction Approach for 
Abstractive Text Summarization. 

4.2 Abstractive text summarization 
In P1 Abigail, Liu and Manning (2017) presented an architecture that improved the standard sequence-to 
sequence attentional model using the hybrid pointer-generator and coverage that keep track of sentence 
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summarized. This helped to reduce the reproduction of inaccurate details and avoid repetitions. However, the 
higher level of abstraction it still remains an open question.  
 
In P2 Zhou et al (2017) implemented a selective encoding model to extend the sequence-to-sequence 
framework for abstractive sentence summarization. Selective encoding model has highly improved the 
performance with the respect of state-of-the-art methods.  
 
In P3, Hou et al (2017) proposed attention mechanism on the output to avoid repetitive contents and used the 
sub-word method to deal with unknown or rare words. The joint attention mechanism has improved the 
performance of traditional models and achieved the best performance in the completion of single 
summarization document. This model is still facing a challenge task with multiple documents. 
 
In P4 Chopra et al (2016) have implemented a model like a standard recurrent language to generate the 
summary of an input sentence. This RNN model has improved the performance and the state-of-the-art model 
for abstractive sentence summarization. However, summarization of text still remains an open issue for this 
architecture.  
 
In P5 Rossiello et al (2016) gave an improvement of neural abstractive text summarization using prior 
knowledge. The model learns the representation of relationships of words in a document using simple 
handcrafted linguistic features. Generation abstractive text summarization from multiple documents remains 
an open issue. 
 
Rush, Chopra and Weston (2015) have presented in P6 a fully data-driven approach for abstractive sentence 
summarization. This approach incorporates less linguistic structure but easily scale to train large amount of 
data. This probabilistic model combines with a generation algorithm has produced accurate abstractive 
summaries. The grammaticality of summaries remains a problem to generate summaries at paragraph-level.  
 
Moawad and Aref (2012) presented in P7 a new method to generate an abstractive summary for the single 
document using a rich semantic graph (RSG) reducing technique.  Semantic graph reduction approach used for 
abstractive text summarization minimizes the source text to fifty percent. 

5. Analysis 

5.1 RQ1:  
There are two groups of abstractive text summarization: structure-based approach and semantic-based 
approach. 
 

x Structure-based approach encodes important document(s) through psychological feature schema and 
alternatives structures. It comprises rules-based method, tree-based approach, ontology-based 
method, lead and body phased method template-based method and graph-based method. 

x In semantic-based approach, a linguistic illustration of document(s) is used to feed into a natural 
language generation system. It comprises multimodal semantic model, information item-based 
method, semantic graph model and semantic text representation model. 

5.2  RQ2:  
Table 3 shows the ROUGE benchmarking scores and the different datasets used in abstractive summarization 
from selected papers. 

Table 3: ROUGE scores of selected papers 
Papers Dataset ROUGE-1 ROUGE-2 ROUGE-3 ROUGE-4 ROUGE-L 
P1 Daily Mail 39.53 17.28 36.38   

 
P2 

Gigaword 46.86 24.58 43.53   
DUC 2004 29.21 9.56 25.51   
MSR 25.75 10.63 22.90   

P3 NLPCC2017 34.94 21.17 14.49 11.28 30.66 

P4 
Gigaword 33.10 14.45 30.71   
DUC-2004 28.55 8.79 24.73   

P6 Gigaword 30.88 12.22 27.77   
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Papers Dataset ROUGE-1 ROUGE-2 ROUGE-3 ROUGE-4 ROUGE-L 
DUC-2004 26.55 7.06 22.05   

5.3 RQ3:  
Selected papers show that, abstractive summarization has not yet found a method that will fully handle 
redundancy and coherency of a document with maximal ratio compression. The greatest challenge of 
abstractive summarization is that the ability of the system is limited by the richness of their representation. 
Abstractive summarisation methods have shown major improvement in many aspects. They can produce 
highly cohesive, less redundancy and coherent summaries. However more research still needs to be done. 

6. Conclusion 
Research has been done on abstractive text summarization in order to discover the possible solutions. Seven 
papers have been identified for abstractive text summarization which discussed RNNs. A comparison was done 
which aligns to the research questions with the respect to the aims, objectives, performance and target 
audience of abstractive summarization technology. These papers used different algorithms for the 
improvement of abstractive summarization.  
 
Results in table 3 show that the best summarization is still at 46 percent, which fall short of human 
summarization performance. 

7. Limitation and Recommendations 
According to P7 the most used, dominantly   and latest summarization technique, is graph technique. The 
graph technique proved to be more efficient, and ensured a high ratio of coherence for the generated 
summary. 
 
P7 discussed the text summarization using graph technique that achieved the accuracy of 50% compared to 
human beings. It is therefore recommended to focus on graph techniques for text summarization. Further, 
there is still more effort to be made towards this effective approach in the way of selecting important 
keywords and the use of effective parsers. 
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Abstract: Knowledge management (KM) scholars agree that, in the 21st century, knowledge act as a competitive advantage 
for organisations. This holds especially true for SMEs that are not simply smaller versions of large organisations. They also 
lack the financial- and human capital large organisations enjoy. Implementing such a system, however, requires change in 
processes and procedures for the organisation. Three related research streams deal with the effect of the introduction of a 
new technology (KMS) on an organisation: technology adoption, technology resistance and critical success factors. Some of 
the adoption/resistance models have been highly successful in explaining variance in behaviour intention. Critical success 
factors are defined as those items that must be done right for the organisation to grow (Rockart, 1979). Many CSFs have 
been fairly well established in the literature as important for technology adoption and have been studied in various 
contexts. Even though the constructs identified in the technology adoption and resistance literature show some similarities 
between critical success factors, there are considerable differences between these two perspectives. It is important to 
investigate these common and emergent factors between technology adoption/resistance/CSFs in order to improve 
adoption and reduce failure of KMS implementations in SMEs. Considerable costs and resources are incurred by SMEs 
within which a KMS adoption process fails or, for the most vulnerable SMEs, even worse. The technology-organisation-
environment (TOE) framework will be adapted to include a behavioural context and demographics. Following a 
comprehensive literature review, we establish a number of hypotheses for successful KMS implementation concluding with 
a preliminary framework of the adoption of knowledge management systems in SMEs. 

Keywords: knowledge management; technology adoption; critical success factors; Small and medium-sized enterprises; 
information system implementation; user resistance 

1. Background
Organisational change efforts have, for many decades, experienced a poor track record which has not changed 
in recent years. 75 percent of change management projects do not achieve their intended goals and thus end 
in failure, with some studies reporting a 93% failure rate. Many factors have been put forward, aiming to 
improve the high failure rate (Decker et al, 2012). In the information technology domain, findings are similarly 
dismal (Nguyen, Newby & Macaulay, 2015). Failure in adopting a technology results in considerable losses in 
time and sunk costs, beside the fact that the system would need to be altered or replaced.  

2. Knowledge as a sustainable competitive advantage
Improving technology adoption is especially important considering that knowledge is regarded today even 
more than decades earlier, as a competitive advantage (Janus, 2016). Furthermore, as employees are 
resigning, their knowledge, experience and intuitions accompanies them as they leave - a large proportion 
starting work as freelancers which make up over a third of the American working population, and is set to 
increase in the next few years (Upwork, 2017). 

Organisations need to ensure that knowledge management (KM) happens appropriately throughout the 
process of creation, storage, retrieval and application. The information systems that involves, hardware, 
software, data warehouses and repositories tasked with enhancing these processes is known as a knowledge 
management system (KMS; Alavi & Leidner, 2001).  

For smaller organisations, KM and KMSs are even more important than larger organisations, as they are 
constrained by factors that are less problematic for larger organisations (e.g. financial and human resources). 
In order to make KM a successful endeavour requires the utilisation of technology (Holsapple, 2005).  
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3. Adoption and resistance of KMSs 
The literature is filled with factors influencing successful technology adoption and, more specifically, KMS 
adoption. Subsequent research has built on previous adoption models to improve the variance explained 
(Venkatesh, Thong & Xu, 2016). 
 
Current research has included technology resistance as additional behaviour for that results in limited or non-
use of the technology (Laumer & Eckhardt, 2012).  
 
In addition, to the adoption and resistance factors, researchers have in recent years reviewed knowledge 
management barriers and critical success factors (CSFs) required for successful KMS adoption and 
implementation (Sedighi & Zand, 2012). Research is currently fragmented between technology adoption, 
resistance and critical success factors, a reality that has not escaped KM in SMEs (Massaro et al., 2016). 
 
Following an extensive review of the adoption, resistance and CSF literature, the notable and mutual factors 
identified have been included in a framework in line with the theoretical framework of the study. These factors 
are notable since they are factors that have been cited repeatedly in systematic literature reviews or appear 
repeatedly in these models. Mutual factors are those that overlap with the research areas (e.g. adoption and 
resistance or adoption and CSF).  
Consulting the appropriate literature, the objectives of this study will be to: 
 

x Identify mutual constructs in technology adoption/resistance/CSF as it relates to KMSs 
x Identify notable CSFs as it relates to KMSs 
x To construct a preliminary theoretical framework for the adoption of KMSs in SMEs 

 
A framework appropriate for synthesising the literature is the technology-organisation-environment (TOE) 
framework (Tornatzky & Fleischer, 1990). This framework fits with the holistic nature of system- and 
complexity theory within which this study will be embedded.  The aim of the TOE is to explain the adoption of 
innovation within these three contexts. The technology context refers to both existing and currently available 
technology for the organisation. Organisation refers to measures describing the organisation (e.g. size); and 
the environmental context refers to factors beyond the organisation’s control. In addition, this study will 
incorporate a behavioural context as well as various demographics in the model.  
 
Below, the table outlines the factors identified to play a role in KMS success. Due to length constraint of the 
article, only five factors will be discussed:  

 
Figure 1: The preliminary theoretical framework 
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4. Conceptual framework factors 

4.1 Management support 
Management support has been cited as a CSF in recent systematic literature review (SLR; Sedighi & Zand, 
2012). Management support refers to support tasks related to ensuring the overall integration of the KMS with 
the current business management processes (Kuo, 2008). Consistent with prior research, Premkumar and 
Roberts (1999) state that, especially in SMEs, management support is crucial to ensure that there are sufficient 
resources for the implementation of the technology. The support fosters the right environment for employees 
interacting and sharing experiences with one another (Lin, 2011).  
 
Hypothesis: Top management support influences KMS adoption 

4.2 Leadership behaviour 
With management buy-in, appropriate leadership allows employees to work towards a common goal that is 
aligned with the company’s plans (Ribiere & Sitar, 2003), such as implementing a KMS for the organisation. 
 
Three studies investigating barriers and CSFs for KMS success in a business, education and healthcare context, 
found leadership to be the most important factors for knowledge management. More recently, Although 
Shrafat (2016) did not find leadership among the factors influencing KMS adoption in SMEs, the study 
however, cautioned against a small sample size, and cite two additional studies that found leadership is 
important in KMS adoption. 
 
Hypothesis: Leadership behaviour influences KMS adoption 

4.3 IT infrastructure 
Once the objectives is agreed upon by leadership, the necessary infrastructure needs to be in place to capture 
organisational knowledge in the KMS. In this context, IT infrastructure refers to the technology (e.g. software, 
databases) necessary to manage the knowledge of an organisation, with (Sarvary, 1999). Some authors include 
other aspects such as people and rewards (e.g. Sarvary, 1999). These aspects are dealt with under the 
appropriate headings in the model. 
 
Hypothesis: IT infrastructure influences KMS adoption 

4.4 Competitive pressure 
The external environment plays a major role in whether the organisation will be motivated to adopt the KMS, 
as it can guide an organisation’s knowledge strategy (Lin, 2014). Wang (2016) define competitive pressure as 
pressure felt by the organisation when their competitors have implemented an innovation that they feel they 
must also implement in order to remain competitive. 
 
Premkumar and Roberts (1999) found competitive pressure in SMEs to be significant for all the communication 
technologies tested, except electronic data interchange. Furthermore, competitive pressure is among the top 
predictors of the adoption of information systems (Jeyaraj, Rottman & Lacity, 2006). 
 
Hypothesis: competitive pressure influences KMS adoption 

4.5 Self-efficacy 
The role of human factors have been anticipated in technology adoption at least since the TAM was 
developed. If users are not confident in their ability to use a technology, their motivation to use the technology 
arguably decreases. An often-used definition of computer self-efficacy concerning technology is from 
Compeau and Higgins (1995) who define it as a person’s sense of being capable of using a computer in the 
future. For this study, the word ‘computer’ can be replaced with ‘KMS’. As with management support, self-
efficacy also appears in the adoption/resistance/CSF literature (albeit in different conceptualisations), pointing 
to its importance in the technology adoption literature.   
 
Hypothesis: Self-efficacy has a positive influence on technology adoption 
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Thus, in summary, this article will identify important factors for KMS adoption in the adoption, resistance and 
CSF literature. Following an explanatory mixed-method design, the hypothesised factors will be incorporated 
in the TOE framework, which includes an additional behavioural context and ‘initial conditions’, describing the 
sample demographics. The study ends with conclusions and recommendations for future research. 
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Abstract: With the easy availability of mobile devices and affordable bandwidth, there has been a proliferation of sharing 
of perceived expert information, with unreliable sources, which have often not been tested in a specialised closed 
community, where the players need experts and trusted knowledge to do their daily work. There often is no way of telling 
if the information is based on fact or presumptions. Because of the easy availability of unvetted information, poor 
decisions have been made by closed communities, especially by the new members. To address the above challenges, a 
community platform called Infoshare is being developed for deployment among a community of home-based health care 
workers. The platform is designed to allow communities to share user generated content that has been vetted, revised or 
edited and improved by the administrator(s) who are more knowledgeable about the activities of the community or 
organization. Design Science approach is being used to build the platform, and C-K theory is extensively being used in each 
stage to keep track of the design and testing process. This paper presents the work in progress of designing and developing 
the platform to be deployed in a community of home-based care workers, who share best practices on how to look after 
their patients. The community will be able to build a repository of their own learning material based on their shared 
experiences for best practice, and this hopes to improve quality of decision making and service, hence improving new 
recruits’ knowledge uptake. 
 
Keywords: Digital Governance, Community Knowledge Sharing, Design Science, CK Theory 

1. Introduction 
The underserved Grabouw community Western Cape Province is faced with many challenges that include 
access to basic medical care. Some of these challenges range across the need to be educated about medical 
care, their own health, to making it possible for the community and healthcare to have access to one another 
(G�otte-Meyer, 2010). 
 
Home Based Care (HBC) is a service that has been commissioned by government through the Department of 
Health (DoH) to provide access to health care services to various patients that are not able to make their way 
to the state run day hospitals or private health care (Lund, 2010) and are neglected by their families due to 
various socio-economic reasons. This is done through Non-Govermental Organisations (NGO) that work with 
the DoH, through the municipality, to provide basic health services (Wouters et al., 2009). 
 
The service provided by the caregivers working on the HBC programme, includes the collection of data from 
patients with chronic illnesses, making sure they take their medication as show in the study by (Uys, 2002). 
These patients are usual referrals from the DoH through the clinics and hospitals. Each caregiver has a specific 
area to service with a designated number of patients per day and or week. 

2. The Background 

The service providers, usually the NGOs, have to ensure that periodic reports generated from the caregivers, 
are submitted to the DoH. Caregivers sometimes walks long distances and capture data manually on paper 
that has to be handed back to the registered nurse at the office for capturing and analysis (Akintola, 2006). 
 
All the data collected by the service providers is done on paper (Brust et al., 2012). A paper-based Information 
System (IS) that takes some time to traverse from one role player to the other so it can get to a point of 
substantive difference and decision making, that affects the quality of healthcare in the community (Braa et 
al., 2007). Further, the knowledge insight embedded in this collected data is not shared downstream with 
home-based care workers that need it to improve their work towards the patients. Furthermore, insight latent 
in the collected data could be used be used for training other health care service workers around cases that 
have been successfully handled (Omalley et al., 2010). 
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3. The Problem 
The caregivers working in the communities have the privilege of observing the people they are serving and the 
surrounding factors of their living conditions, and that information would be of use to the service providers 
and the DoH. Often this is shared as an anecdotal information among the caregivers and not processed by a 
knowledgeable person. Sometimes the condition of the patient/s has changed and need more immediate 
action, but they (caregiver) have to first consult with the registered nurse at their base of operation for advice 
on what to do. The nurse would then have to make a discretionary decision based on the information received, 
which comes via SMS to instruction or take further action of contacting the hospital for action (Mahmud et al., 
2010) 

4. Method 

4.1 Requirements gathering 
The approach to this work started with a baseline study of the Home based Grabouw community to get an 
idea of the challenges they are presented with in regard to getting better HBC services. We worked with 
different organisations in the community that worked in health services and did a stakeholder mapping which 
generated a broad overview of the community landscape (ecosystem). This was part of the feasibility 
assessment to determine if the project of knowledge sharing was a fit or needed by the community that was 
identified, and what were the resources that needed to be considered. 

4.2 Requirement Analysis 
A lot of information gathered in the process of managing home based care patients  is not captured, analysed 
or vetted by a professional in the respective field. As the caregivers have to cover a large geographical space, 
there is often a shortage of people who can provide the service, making it difficult for all the community 
members in need of the service to receive the needed information. Furthermore, this knowledge, if captured 
correctly, can be of great value to the government and the service provider for training purposes and service 
quality improvement, thus improving the quality of service and the life of the patients in the home-based care 
settings, and has proved to be successful elsewhere (Mahmud et al., 2010).  

5. Infoshare 

To address the needs identified in the requirements gathering a platform called Infoshare has been designed 
to allow communities to share user generated content that has been vetted, revised and improved by the 
administrators, who are more knowledgeable about the activities of the community. Figure 1 depicts the 
structure Infoshare platform. 
 
In short, Infoshare is a single piece of software that can scale to host multiple communities, with each 
community space guaranteed privacy of the information they share and media content that they distribute 
through the platform. It could be any community of interest with the desire to share text information and 
multimedia content.  
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Figure 1: Infoshare Platform 

5.1 System Architecture 
Infoshare architecture meets three key requirements of reliability, scalability and maintainability. In terms of 
reliability, Infoshare can continue to perform the correct function at the desired level of performance even in 
the face of hardware, software faults, and human error (Borkar, 2005). The scalability nature of Infoshare 
ensures that as the number of users grow, resulting in high volume of data, traffic, or any other strain on the 
system, Infoshare has the design to deal reasonably with these demands (Hu et al., 2014). Maintainability 
ensures that over time, many different people will work on the system to both maintain the current behavior 
and adapting the system to new use cases that will emerge over time (Coleman et al., 1995). 

5.2 The Design Approach 

5.2.1 CK Design Theory 
A unified theory named Concept-Knowledge (CK) design theory introduced by Hatchuel and Weli (2003) is 
used in this design science research. The CK theory is used to keep track of the design process.  

 
Figure 2: Sub areas where new concepts arise 
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Figure 2 shows the sub areas in our research where new concept arose while designing out Infoshare platform. 
Several ideas (concepts) from our knowledge have arisen at each area and selected one and moved forward to 
the next. E.g.  We could have used any social media platform such as Facebook, Twitter, etc., but to build a 
new generic platform. It is planned to discuss the detail information on captured Concepts and Knowledge in a 
separate paper in near future. 

6. Discussion 
A community platform that is closed, with a vetted central point of control is distributing information that the 
community consumes solves the problem of community members relying on unvetted advice or data from 
other sources. The deployment is still in the testing phase and the results from the testers are encouraging. 
The platform is designed to allow communities to share user generated content that has been vetted, revised 
or edited and improved by the administrator(s) who are more knowledgeable about the activities of the 
community or organization. As long as the platform gains traction as the seat of knowledge in the community, 
relying on unvetted sources would demise.  

7. Conclusion 
Infoshare is currently in iterative design mode based on continuous integration (Chen, 2015). The next 
iteration will involve deploying the improved system, make observations on how well it is or not working 
among a number of NGOs. The knowledge gained will be the user experience in using the system and that will 
form the concept under which further iteration process will be implemented. This process will be duplicated at 
another organisation or even a completely new sector that will be in need to share information among its 
community of people with a common interest. The iteration process will be monitored on all the various stages 
and data collected to get a better understanding on how InfoShare or information sharing platform can be 
used as a simple technology for sharing knowledge in a closed community of people with common interests. 
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Abstract: Idea flow can significantly impact on knowledge management and enable knowledge innovation in a community 
of practice. In order to build an innovative and smart community of practice, Idea flow is the key. In addition, Knowledge 
management, especially knowledge sharing, depends on values of members of community respected the diverse values of 
members are important so that knowledge innovation should have integrated perspectives. Mata-synthetic method could 
be a human-oriented methodology and philosophy with knowledge, advancement and flexibility. The idea of integration is 
that the core of a system or a system combines several parts, elements, and units. Therefore, based on Meta-synthetic 
method, the 10 types of knowledge related to the resource-oriented perspectives are identified. Moreover, the knowledge 
management is a dynamic process which enables knowledge transferred mutually in an organisational system. Therefore, 
the knowledge management framework can be established. Idea can boost the knowledge flowing among the members of 
community and then result in the knowledge innovation and better decision making. This is because the basis of idea flow 
is social learning. Similarly, the social learning can also enable knowledge shared in community of practice. Therefore, 
there are three types of benefits in community of practice derived from idea flow. This paper aims to discuss the 
knowledge taxonomies and knowledge management framework as the foundations for the impact of idea flow on 
knowledge management through social physics.  

Keywords: Knowledge, knowledge management, community of practice, idea flow 

1. Introduction
Knowledge plays an important role for the development of wisdom society in the big data era currently. 
Horton (1979) and Alavi & Leidner (2001) argue that the relationship between knowledge, information and 
data could be represented as a hierarchical pyramid.  

In addition, Data, Information and Knowledge should respect the resources-oriented view (Horton, 1979; Alavi 
& Leidner, 2001). This is because in order to fulfill the knowledge value, the knowledge with resources-
oriented perspectives should be embedded into the multi-entities.  

The knowledge sharing in knowledge management (KM) may be able to amplify the knowledge to reach 
knowledge innovation so that either individual knowledge or organisational knowledge could be beneficial 
from this mode. Organizational knowledge involves that organizational knowledge is viewed as digital 
information. Moreover, knowledge is a flux mix of framed experience, value, contextual information that 
provides a framework for evaluating and incorporating new information and data. While, personal knowledge 
related to that difference between knowledge and information is that knowledge presupposes the value and 
beliefs.  

The key point is that knowledge is the judgment of the significance of event and item, which comes from 
particular context and theory. Furthermore, personal judgment cannot be prescribed by rules but relies 
essentially on the use of individual senses. Additionally, personal judgment should assess the inescapable gap 
between the representations and the world experience. Furthermore, this mode refers to SECI model. Nonaka 
and Takeuchi (1995) state that knowledge creation based on tacit and explicit knowledge would experience 
four mechanisms: socialization, externalization, combination and internalization (SECI). However, Schultze and 
Stabell (2004) indicate that there may be a potential risk to lose competitive advantage when the different 
knowledge is transmitted. 

Additionally, community of practice could be the way for knowledge innovation in the dynamic and rapid 
transformation of knowledge management because knowledge can develop community of practice 
(Davenport, 1997). Community of practice has both benefits and issues. For instance, the benefit includes 
creation of collaborative culture and sense of belonging and It might be beneficial for knowledge workers in 
community of practice. While, the privacy of individuals and personal selfish might be the issues. 
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In community of practice, the networks are established to manage the knowledge then is able to reach the 
knowledge innovation, which help the exchange between individual knowledge and organisational knowledge. 
However, despite the fact that a number of time, energy and resources are consumed, there are also four 
common barriers needed to be overcome in knowledge sharing (Hildreth and Kimble, 2004).  
 
Knowledge management, especially knowledge sharing, depends on values of members of community 
respected the diverse values of members are important so that knowledge innovation should have integrated 
perspectives. 
 
Mata-synthetic method could play an important role for knowledge management. Mata-synthetic method 
could be a human-oriented methodology and philosophy with knowledge, advancement and flexibility. The 
idea of integration is that the core of a system or a system combines several parts, elements, and units(Qian et 
al, 1990; An et al, 2014).In addition, idea flow in social physics could also be used to improve knowledge 
innovation for better decision-making. (Zipf. 1949; Pentland, 2014).  
 
This paper discusses the knowledge taxonomies and knowledge management framework as the foundations 
for the impact of idea flow on knowledge management through social physics.  

2. Perspectives of social physic and idea flow 

2.1 Ideas of social physics  
Social physics refers to a qualitative social science which aims to describe the mathematic relationship 
between information and idea flow and human behaviours (Pantland, 2014). Social physics could enable 
people to understand how ideas flow to shape the norms, productivity and creativity from mechanism of social 
learning and then make better decision.  

2.2 Perspective of idea flow  
In positivism, society is divided into static sociology and dynamic sociology and the acquisition of knowledge of 
social science could be similar with the origination of knowledge of science. Moreover, naturally, people not 
only exchange physical items but also share idea, help and optimistic then it is used to develop idea (Pantland, 
2014). 
 
Idea flow is idea spreading like story and example in a social network such as cities, companies and families 
(Pantland, 2014). Idea flow should be also transferred into human actions like exchange of energy into motion 
in physics. Idea flow through social physics process such as sharing leaning and fast and slow thinking is 
translated into better decision then to shape a type of collective intelligence in a community.  

2.3 Idea flow and community of practice in knowledge management 
Idea flow depends on social learning. This is similar with knowledge sharing in community of practice. In order 
to form a smart community, the idea flow is the key. That means the social leaning could decide the success of 
culture and social contract. Translating individual intelligence into collective intelligence and making the 
superior idea be flowing in the community can improve the establishment of community with successful 
intelligence.  
 
This perhaps because compared to the ineffective participation mode which the communication among people 
is isolated or independent, the sharing or social learning should be as a whole, in other words, each individual 
in the community should be an element of the system and each person should communicate with all partners.   

3. Knowledge taxonomies and knowledge management framework from ideas flow 
perspective 
Ontologically, Knowledge is involved into the objectivism, which is dynamic, not temporary and it might be 
regarded as an entity which can exist independently from people’s forms (Little and Ray, 2002; Hisplo, 2005). It 
is also context-specific. Information becomes knowledge when it is interpreted by individuals and given a 
context.  
 
There are two types of knowledge: tacit knowledge and explicit knowledge (Nonaka and Takeuchi, 1995). 
Explicit knowledge related to that the knowledge could be expressed in formal and systematic language while 
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tacit knowledge could difficultly codified and articulate (Hislop, 2005). In comparison, tacit knowledge is 
inexpressible, subjective, personal and context-specific while the explicit knowledge is codified, objective, 
impersonal and context independent. However, the perspective on knowledge could be practiced-based.  
 
While objectivist perspective on KM involves knowledge as either tacit or explicit and knowledge as either 
individual or collective. Apart from explicit knowledge and tacit knowledge, there are also extra types of 
knowledge (see Table 1.).  

Table 1: Knowledge taxonomies from different ideas 

 
Therefore, Heisig (2014) identifies a framework which demonstrates the process between knowledge and 
management (see Figure 1.). This framework of knowledge management is about creation, retention, sharing, 
identification, acquisition, utilization and measurement of information and new ideas. Knowledge types are 
about tacit, explicit, individual, social, declarative, procedural, causal, conditional, rational, pragmatic and the 
organizational system include structure, key staff and technology (Lehaney et al. 2004; Heisig, 2014). It is 
important that all these areas and the relationships between them are considered holistically. 

 

Figure 1: The process of idea flowing to knowledge management 

Source: Adopted from Lehaney et al. (2004); Heisig (2014) and Alavi, M., & Leidner (2001) 

Additionally, there are also eight dimensions identified for knowledge management (see Figure 2.): Business 
outcomes; Human and social factors; Organizational capabilities; Strategy; KM processes; Technology enablers; 
Organizational environment; Knowledge economy & knowledge society (Heisig, 2015). 
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Figure 2: Integrated knowledge management perspectives 

(Source: Adapted from Heisig, 2015) 

In this multi-dimensional knowledge framework, according to the Heisig (2014), the most important KM 
dimensions are business outcomes, capabilities and human and social factors which are relevant to intellectual 
capital, organisational learning and innovation and economic and social development respectively. 

4. KM in community of practice from idea flow perspective 
From industrial revolution, organisations should satisfy the demand of global customers and suppliers in real-
time and the knowledge communication and sharing is taking place increasingly. As a result, Community of 
Practice (CoPs) attract a considerable attention gradually and it is employed to knowledge management by 
multi-disciplined researchers and practitioners (Lave and Wenger, 1991; Hildreth and Kimble, 2004).  
 
Knowledge management could be beneficial from CoPs. Hildreth and Kimble (2004) indicate three types of 
benefits such as individual benefits, community benefits and organisation benefits. Those three types of 
benefits also have its indicators respectively (see Figure 5.). 

 

Figure 5: Idea flowing in three types of communities of practice 

Source: Adapted from Hildreth and Kimble, 2004 

5. Conclusion 
Idea flow depends on social learning. This is similar with knowledge sharing in community of practice. In order 
to form a smart community, the idea flow is the key. That means the social leaning could decision the success 
of culture and social contract. Translating individual intelligence into collective intelligence and making the 
superior idea be flowing in the community can improve the establishment of community with successful 
intelligence.  
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Idea flow can significantly impact on knowledge management and enable knowledge innovation in a 
community of practice. In addition, idea flow enables the value of social physics to form new human 
behaviours and new human nature.  
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Abstract: Knowledge management (KM) is a well-established management approach that is applied across public sector, 
civil society (and corporate sectors in future) by systematically creating, preserving and optimally utilising the extensive 
knowledge present in an organisation. Through the implementation of KM practices, governments could deliver the best 
possible services, function efficiently and operate in an environment characterised by transparency and accountability. 
Monitoring and evaluation (M&E) is an extremely complex, multidisciplinary and skill intensive endeavor and M&E offer 
institutions significant opportunities for innovation and change. In this context, the study investigated the need for 
knowledge management (KM) as well as Monitoring & Evaluation (M&E) systems in Government to Government (G2G) 
partnerships such as in partnerships. This study focused on the development management aspects of such a partnership, 
although such systems may also be relevant to economic, tourism and other partnerships programmes. The article 
concluded several recommended strategies including that a need existed to establish more advanced KM and M&E 
systems in G2G partnerships. The Readiness Assessment of KM showed that a definite need existed for Communities of 
Practice (COPs) beyond the formal meetings and that professionals and practitioners on both sides needed to exchange 
explicit and implicit knowledge. A need also existed for improved ICTs based-systems including dedicated portals where 
policy documentation, programme information and data, as well as M&E results, can be loaded and shared by 
Governments. The Readiness Assessment conducted regarding M&E showed that a need existed for Results-Based M&E 
that can be used to ensure evidence-based decision-making in the G2G partnerships. 
 
Keywords: Knowledge Management, Monitoring and Evaluation, Communities of Practice (CoPs), Capacity building; 
Evident-based decision making, BRICS developing countries 

1. Introduction  
Information and communication technologies (ICTs) have advanced significantly in recent decades, 
encompassing developments that include Web 1.0 (development of the internet). Web 2.0 (the era of 
networks) and Web 3.0 (the era of semantic and connected intelligence) (Angelis 2013). The demand for more 
efficient and effective delivery of services in developing country has increased over recent years (Gaffoor, S. & 
Cloete, and 2010). In line with trends of Government to Government (G2G) partnerships between countries in 
the BRICS partnership have significantly increased as a contemporary trend and with it, the need for more 
effective strategic management and operational coordination but also for evidence-based decision-making. In 
this process, improved KM, as well as M&E of outcomes and impacts has become a prominent emerging trend 
that requires further attention to ensure evidence-based decision-making (Chen 2018). 
 
The Millennium Development Goals (MDGs) emphasised the need for a global partnership for development 
with a focus on a new development paradigm that emphasise results, partnership, coordination, and 
accountability (Picciotto, 2002). Subsequently, the 2030 Agenda for Sustainable Development further 
strengthened the importance of the global partnership in the implementation of the Sustainable Development 
Goals (SDGs), recognises that the implementation of the SDGs is a challenge for governments and therefore 
seeks to strengthen the global partnership by calling upon all stakeholders to take part in implementing the 
SDGs. KM and M&E has a key role to play in supporting this process. 
 
The research methodology in this study includes a qualitative approach and design. The qualitative research 
design employed a case study to collect data (Babbie & Mouton, 2001) and use was made of semi-structured 
interviews and focus groups to obtain the empirical evidence for the study. The unit of analysis of the study 
consists of government officials and practitioners involved in the G2G partnership of Shandong in People’s 
Republic of China (PRC) and WCG in South Africa. A purposive sampling approach was chosen to target key 
respondents from the KM and M&E research unit of the South Africa and the PRC. Primary study data was 
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sourced through a semi-structured research schedule/questionnaire. Content analysis of key KM and M&E 
relevant government documents was conducted to understand the case and study phenomena better.  

2. Conceptual approaches towards KM and M&E  
The relationship between KM, M&E and policy development as well as related contexts are of importance, and 
M&E may hold particular value in relation to the improvement of KM in a systems context (Chen 2018).  
 
Monitoring and evaluation form a key pillar for knowledge management for organisational improvement and 
sustainability. For purposes of M&E and policy reform, knowledge management shall be considered a process 
by which institutions generates value and improves on programme performance by gaining insights and 
understanding from experience, and by applying this knowledge to improve programmes and projects’ 
planning and delivery (COMESA 2013). Knowledge management is linked to performance enhancement and 
management for development results. 

2.1 Organisational and Institutional theory  
Institutional arrangements refer to the relationship between organisations and the systems context of 
organisational development (Cloete, Rabie, De Coning, 2014: Chapter 8). According to Radin (2000), 
institutionalisation means that specific strategic objectives and business planning strategies are developed and 
that organizational units with specialized staff are appointed to conduct policy research and to provide 
technical assistance and advise to the government concerning policy making including policy analysis; that 
such units assist with the translation of policies and laws into strategy and planning frameworks; and that such 
units may also be involved with the policy monitoring and evaluation of policy activates. Dobson (2002:64-66) 
defined that: “Institutionalisation is the process whereby institutions evolve and develop, to the process of 
establishing structured and enduring patterns (of behaviour). With respect to policy (and policy evaluation) 
capacity, institutionalisation refers to the process whereby the capacities required to manage policy (and 
evaluation) become internalised and embedded in an organisational setting and in the border macro-
environment in a way that is sustainable over time and organisations only become institutions when they are 
infused values.” 

2.2 Institutional arrangements for KM 
According to Nonaka and Takeuchi (1995), knowledge has two dimensions, the tacit dimension and explicit 
dimension. The ability to leverage knowledge is probably the core competence of institutions. This ability is 
called knowledge management. Knowledge management needs management strategies, which should also 
integrate with corporate strategies. KM not only concerns tacit and explicit knowledge but also knowledge 
circle and Communities of Practice (CoPs). (Chen, 2018) 
 
There are three views to the study of knowledge management in organisations: (1) knowledge as an asset, (2) 
knowledge as a process, and (3) technology as an enabler. So far, considered knowledge as an asset has been 
considered; and to some extent discussed technology as an enabler. However, the literature has given less 
focus to knowledge as a process. 
 
Knowledge management is an interdisciplinary field. Furthermore, researchers find that the field lacks 
paradigmatic consensus. The knowledge management literature presents both a traditional and practice 
perspective (Ferguson, Burford and Kennedy, 2013). The traditional top-down approach follows a prescriptive 
set of best practices. The practice perspective focuses on social interaction where knowledge is negotiated and 
evolving. The two perspectives lead to different views around the challenges encountered by knowledge 
management. While traditional authors focus on the importance of knowledge management for retaining 
organisational knowledge, practice-based view authors look at the broader issue of leveraging knowledge and 
innovation (Ferguson, Burford and Kennedy,2013). 
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Figure 1: Institutionalisation of Knowledge Sharing 

Source: Groenewegen, Spithoven and van den Berg (2010) 

The main purposes of knowledge management are to: a) promote a culture of learning; b) promote application 
of lessons learned and evidence-based decision-making at all levels though sharing of findings; c) ensure 
institutional memory through proper documentation and storage of information. M&E reports shall form a key 
function of sharing and learning from implementation and evaluation. M&E Unit shall facilitate the 
preparation, and validation of M&E reports to promote knowledge by institutions. Final evaluation reports 
shall be widely shared with other stakeholders for informing policy, decision making and future programme 
planning by institutional Authority on its programmes. Reporting systems and tools shall be used to document 
information in a harmonised manner as far as possible (COMESA 2013).  

2.3 Institutional arrangements for M&E 
Cloete, Rabie and De Coning (2014) pointed out that institutional arrangements are indeed one of the pillars 
on which the establishment of M&E systems depends and that capacity-building support in priority areas is 
often of vital importance. Institutional development is not only about the hard institutional issues such as 
organisational structure, professional staff and systems, but also the soft institutional side, namely that which 
lies underneath the surface. Soft issues in the institutional arrangements for M&E may include the 
commitment of the leaders, the quality of policy and strategy, the management style of managers the 
relationships between units of government, the corporate culture towards evaluation practices as well as the 
attitudes and approaches of those involved. Ultimately, however, the institutionalisation and sustainability of 
M&E systems depends on the institutionalisation of value systems that support evaluation. This includes the 
“beliefs” in the values that underpin evaluation systems and may include those such as transparency, 
accountability and integrity that develop over time and show the true character of the system. 
 
As point out by Cloete et al., (2014), the understanding of the meaning and potential of institutional capacity 
has much improved since the 1980s and 1990s when even the World Bank approached this concept largely 
from an economic point of view as the legislation, rules and institutions necessary to effect economic 
development. Institutional development has grown to represent and include a wide range of capacity 
dimensions that all impact on the institutional capacity of a system in this instance the M&E system (Imas & 
Rist, 2009) Conceptual approaches to “governance”, “institutional arrangements” and “civil society ” in this 
context are important considerations. 
 
It is clear from the preliminary literature review that the study of M&E is expanding and becoming more 
complex, requiring more studies to explain and inform decisions on how to deal with the complexities and to 
understand the various M&E elements better. It was, however, found that sufficient literature exists to 
conduct this study. 

2.4 Functions linkED to M&E  
Figure 2 below shows that both KM and the information management functions of the organisations are 
concerned with capturing, collating, storing and ensuring access to information generated in the organisation. 
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Additionally, KM is concerned with the translation” personal knowledge into formalised organisational 
knowledge, while information management concentrates on information management systems that protect 
the integrity of business an intellectual information and enables the organisation to perform its tasks more 
efficiently. All of these functions are conducive to good information and KM and enhances the functionality of 
the M&E system (Cloete, Rabie & De Coning 2014). 
 

 
Figure 2: Functions Linking To M&E 

Source: Cloete; Rabie; De Coning (2014) 

2.5 The use of KM and M&E and related functions 
This article utilises a conceptual framework from Chen (2018) that identifies some of the interfaces and links 
between the related functions of KM and M&E systems. This combined Model, called the “Combined KM and 
M&E Systems Model” is depicted below. It is argued that KM has a relationship with the reporting-, R&D- and 
policy function and strong resonance with implementation. KM should also feed into monitoring, and should 
not just involve ‘evaluation’ as presented in Figure 2.Against the above background of functions related to 
M&E as depicted by Cloete, Rabie and De Coning (see Figure 2 above) present/previous trends show that KM 
relate to various functions in G2G partnerships. The Figure below provides an overview of these relationships. 
 

 
Figure 3: Combined KM and M&E Systems Model 

Sources Sub-sections of above Model : SECI Process: Noraka (2000);The Chain of  learning :Jensen (2005); M&E 
Process: Kusek & Rist (2009);Policy, Implementation and M&E Process: Cloete, De Coning,Wissink and Rabie 
(2018). 

The review of policies and strategies and the associated evaluation, policy analysis and research processes are 
very useful to create knowledge. The challenge is how to analyse interpret, integrate the key information 
needed for decision making and solving problems such as the ability to analyse the knowledge of particular 
Communities of practice (COPs), as one of the most important issues in KM practices. 
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During the time of the research of this article, a most noteworthy Master degree study by Paola Suntaxi 
(2013:13), was found to be most useful in providing a further comparative model that enriched the 
understanding and application of the model above (Fig 3). This study entitled Connecting M&E Systems with 
orgnisational learning and KM: A Comparative Analysis of Development Agencies places an emphasis on 
Knowledge sharing and learning culture, and identifies two specific interfaces. Firstly, the research refer to 
managerial components to link M&E systems with KM strategy. (Paola Suntaxi, 2013, Figure 2.3). In this 
instance, it is propose that ideas and attitudes, behaviors, and object orientations relate to M&E subsystem for 
KM. Secondly, the study also refers to factors that triggers the actual use of M&E reports such as time, better 
quality, reports summary, Better dissemination, better recommendations, more accessibility and clear 
relevance to work Suntaxi (2013, Figure 6.2).  
 
The conceptual framework indicated that KM is influenced by decision making/change on policy, strategic 
planning, implementation and operation, M&E and research. It combines the new knowledge, new 
information, value add and transformed information into new knowledge generation. 

3. Partnerships in International Relations (IR) 

Partnerships in international relations are engagements between states deliberate to establish mutual 
relationships that do not generate formal legal liabilities (Ng, 2013:1). Buckup (2012) classifies partnership as a 
working relationship that is characterised by a shared sense of purpose, mutual respect and the willingness to 
negotiate ‘with the emphasis on the values and principles espoused by those in a partnership endeavour. 
Lister (2000) and Sithole (2013) characterises the following feature and principles being amongst the elements 
that should be present for a successful partnership: 
 

“….[M]utual, trust, complementary strengths, reciprocal accountability, joint decision- making and a two 
way exchange of information; clearly articulated goals, performance indicators and mechanisms to 
measure and monitor performance, clear delineation of responsibilities and a process for adjudicating 
disputes; mutual support and constructive advocacy; and long-term commitment to working together, 
recognition of other partnerships.” 

4. Knowledge-based partnerships 
Knowledge-based partnerships are associations and networks of individuals or organisations that share a 
purpose or goal and whose members contribute knowledge, experience, resources, and connections, and 
participate in two-way communications. They thrive when there is a strategic, structural, and cultural fit, and 
when members embrace a collaborative process, behave as a coherent entity, and engage in joint decision 
making and action.  
 
All knowledge partnerships have unique histories, drivers, and personalities. There is no one-size-fits-all 
structure for setting up and managing a partnership. In evaluating a strategic alliance and/or interagency 
partnership, particular attention should be paid to the following: 
 

x Complexity of activities envisaged in the relationship (are they achievable?); 
x long-term commitment on both sides; 
x the risk to reputations of each institution; 
x Staff engaged in the development of the partnership from the start; and 
x Staff identified and supported in implementing the activities. 

4.1 KM and capacity development in partnerships 
The social perspective of knowledge would also lead us to add to this largely explicit knowledge, the explicit 
and especially tacit collective knowledge embedded in organisational routines (Nelson & Winter, 1982; 
Tsoukas,2000) and disseminated to members via the organisation’s various communities of practice 
(Wenger,2000). 
 
The model, which is part of the KM approach, begins by establishing the organisational level relationship 
between the concepts of capacity development, organisational learning, and KM. Within this framework, 
organisational capacities are defined as collections of routines (Halfat & Peteraf, 2003; Winter, 2003) that, with 
certain inputs or specific resources, make it possible to carry out, integrate, and coordinate the tasks required 
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by the production of outputs corresponding to predetermined criteria (Renard, Murray & Taylor 2007).They 
constitute the know-how that enables an organisation to carry out its activities (Dosi, Faillo & Marengo 2008). 
 

 
Figure 4: Relations Km, Organised Learning and Capacity Development 

Source: North-South partnership, Boucher and Roch (2016) 

As a result, organisational learning as a process of routine acquisition can be considered to underpin 
organisational capabilities (Winter, 2003:991). Four organisational learning mechanisms have been associated 
with capabilities development, namely, 
 

x Repetition or accumulation of experience (Zollo & Winter, 2002); 
x Experimentation and exploration (Helfat & Peteraf, 2003) with the example of R&D; 
x Knowledge articulation, which corresponds to a form of collective learning and occurs when individuals 

express their opinions and beliefs, constructively confront their interpretations (Zollo & Winter, 
2002:350), and develop shared understanding and joint actions; and lastly 

x Codification, which results in an artefact (document/product) reflecting shared understanding. 
 

Lastly, KM relates to the management of organisational learning (Easterby-Smith & Lyles, 2005). It refers to 
activities such as capture, sharing, dissemination, and supporting knowledge application which facilitate the 
knowledge process in the organisation (Dalkir, 2005). By making knowledge available and supporting its use, 
KM process foster organisational learning because they facilitate the functioning of transfer an creation 
process, which make it possible to reuse and renew organisational knowledge (Boucher & Roch 2016). Having 
established the conceptual terms, the following sections develop the comparative experience of G2G 
partnership in China and South Africa among BRICS. 

5. Lessons of experience and challenges for institutional arrangements of KM and M&E 
G2G in partnerships 
The growth of the international body of knowledge concerning institutional development and capacity building 
has been phenomenal (Cloete and De Coning, 2011:). Whereas until fairly recently, important players in 
development, such as international development agencies and donors, regarded institutional development as 
largely consisting of legal frameworks and organisational development only, this limited view has over the last 
few decades grown into a far more comprehensive understanding of a vast array of important institutional 
dimensions and considerations. Key elements of institutional arrangements for policy (and policy evaluation) 
systems now include the importance of governance, intergovernmental relations … the institutionalisation of 
policy capacities in governmental and non-governmental environments … the relationships and partnerships 
between organisations (and networks) in systems context … and the capacity of civil society to participate in 
this process (Cloete & De Coning, 2011). In relevant to government institutions to assess what their challenges 
and weakness are in terms of improvement and establishing meaningful institutionlised KM and M&E. 
 
When respondents were asked about their opinion with regard to strengthening the KM and M&E functions in 
the partnerships, the following emerged.  
 

Respondent [M]: “… Evaluation is extremely important. There is a huge and increasing literature in 
evaluation based study … on evidence which must be explored by the BRICS, and not only in the 
partnerships: “… This is a question which is particularly relevant to me … The evaluation must always be 
based on empirical evidence.  
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Respondents highlighted that the need existed to establish more advanced KM and M&E systems to ensure 
sustainability at partnership level, as well as to ascertain constant KM and M&E support throughout 
partnership development and performance management 
 
The discussion emphasise the value/benefits of KM and M&E that can be added to G2G partnerships. When 
respondents were asked about whether the KM and M&E system has been established to support the 
partnership, they responded as follows: 
 

“…Resources, knowledge, know-how and ideas are shared within the partnership … PLUS to build strong 
institutions, strong people development/human capital, good governance and create sustainability.” 
 
“…Under normal circumstance, there’s a need for KM and M&E system to support partnerships … 
Partnerships as an effective way of working together-operate under different local conditions, 
institutional environment, political factors, experiences and culture … The partnership process needs to 
be monitored and evaluated to ascertain whether it’s meeting the objectives.” 

 
Respondents succinctly illustrated that the KM and M&E did add value to partnerships as the effective way of 
working together, operate under different local conditions, institutional environment, political factors, 
experiences and culture as well as resources, knowledge, know-how and ideas were shared within partnerships 
were also important factors to build strong institutions, strong people development/human capital, good 
governance and create sustainability. 

5.1 Findings on g2g partnerships  
The findings and fieldwork results showed that partnerships faced several obstacles: they were difficult to set up 
and maintain, they required political will, support and resources. Furthermore, the results of partnerships were 
not likely to come instantaneously. Key findings from the fieldwork also showed that the significance of strong 
stakeholder relationships or partnership can enhance sustainability and the ultimate success of the partnership.  
 
This was especially important if one recognises partnerships as multi-faceted requiring the provision of a platform 
for harnessing the collective resources of society toward a coordinated and impactful development environment. 
Here the findings emphasise the need for a clear commitment to the respective roles and responsibilities of 
different stakeholders. It was found that even though the approaches of these institutions or stakeholders  
generally differed, they shared certain common characteristics, such as paying attention to trust, mutual- benefit 
and long-term development of sustainable partnerships. 

5.2 Challenges of KM in public sector 
KM efforts have often experienced so-called “culture of resistance” that implies that public sector employees 
may be unwilling to accommodate change and accept innovation within the organization. The “culture of 
hoarding knowledge” as described by Edge (2005) implies that public sector employees lack the ability and the 
willingness to share knowledge and intrinsic skills. Yao, Kam and Chan (2007) further argue that there is a 
common perception within the public sector that knowledge means power and that knowledge sharing is 
symptomatic of a loss of power. This “knowledge is equal to power phenomenon” can be attributed to the 
hierarchical structure of most government department, which undesirably deters knowledge sharing and 
information flow (Yao, Kam and Chan, 2007) 
 
Knowledge management in the public sector is an emergent phenomenon that offers government 
departments significant benefits. With the rise of the knowledge economy, many government policies are 
taking KM into consideration and there is thus a stronger inclination toward KM practices within the 
government policy sphere. 
 
According to Fowler and Pryke (2003), the benefits of a KM function to the organisation are many; these 
include and has raised high expectations. Furthermore, KM assists in identifying, developing and retaining 
those employees with critical expertise. However, there are several facts already known that represent a 
barrier to the capacity in applying KM policies and practices. 
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5.3 Findings for the study 
x The findings of the study revealed that it will be challenging for the selected partnership to measure 

directly the contributions of establishing Results-Based M&E system and KM policies and practices 
within their counterparts’ own organisations, in order to ensure evidence-based decision–making. It 
can be concluded that improved performance management and enhanced capacity building, inter alia 
through the improvement of institutionalised KM and Results-Based M&E systems, is a vital 
requirement in meeting the quest for meaningful reconstruction in LIC developing countries amongst 
BRICS such as PRC and South Africa. 

x Attention should be given to improving institutional capacity including management and organisational 
capacity as well as expertise in implementation. The capacity of the delivery partners must be 
enhanced including the intangible and tangible resources. The will assist to implement KM and M&E 
coupled with the requisite allocated resources that has been identified by the respondents as a 
challenge.  

x There should be a focus on intergovernmental relations with respect to the co-operation and co-
ordination between the various government spheres and departments. Fieldwork noted national 
government and provincial government were committed to the partnership, but doubt existed as to 
the commitment of local government and in particular rural municipalities and federations. 

x The overall findings indicated that the proposed monitoring framework should rely mostly on the 
theory of Change (ToC) model. The selected partnership should make use of the CREAM concept of 
selecting good indicators as defined by Kusek and Rist (2004) referring to clear, relevant, economic, 
adequate and monitorable to priorities the usefulness of proposed outcome indicators to their 
programme. 

 
It also concluded that KM policies and M&E indicators for partnership and SEP development should not only be 
developed at the local and national levels in South Africa and PRC but that compendia of indicators should also 
be developing at a global level. Indicators for the SDGs amongst BRICS developing states should be further 
developed and contain KM policies and practices, as well as Results-Based M&E indicators on the socio-
economic impact of sport in future. 
 
A finding of the study included that both governments from Shandong and WCG may benefit from developing 
their departmental reporting and monitoring systems to the extent where joint analysis and publication of 
results may be possible. In terms of the Results-Based M&E (RBME) system establishment, the results 
expressed the fact that RBME can be used to ensure evidence-based decision-making in Shandong-WCG 
partnership. However, it was also found that further strengthening and increased participation was needed in 
other areas, especially with regards to participation in the establishment of the monitoring framework with 
anticipated outcome indicators and Theory of Change (ToC).  
 
The need was identified for better design and formulation of Theory of Change (ToC) models and anticipated 
outcome indicators frameworks to better measure, assess and fit the long-term outcomes.  It was found that 
in such instances proper indicators need to be developed to measure such impact and the outcomes should 
also be articulated in such a way so that ones were clear as to what expected results or impacts one aim for.  
This has tremendous implications for the expectations of beneficiaries and donors, governments and society as 
a whole, and in numerous cases, it appears too difficult to display meaningful results for impact even though 
the change was noticeable. 

6. Conclusions and recommendations 
The evolution of society and technology will progress in an increasingly fast and accumulative way and the 
public sector will shift from the era of networks to the future era of intelligence. KM and M&E can help the 
public and development management sector worldwide with the KM task of changing from outdated 
government approaches, open social media and open data to collaborative innovation, public engagement and 
customised intelligent services (Angelis, 2013). Evidence-based policy making and results-based management 
aim to improve the performance of organisations, policies and programmes by enabling the accurate 
measurement of progress and results required for management and policy decisions (Babie, 2011). 
 
KM and M&E improves the transfer and creation of knowledge in the public administration. The first stage is a 
radical culture change in the public sector toward a people to person approach, taking advantage of personal 
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competences. Nevertheless, changing a culture in public institutions/organisation where people permanent 
employed, where a strict institutional/organisational structure and directives come from numerous sources as 
a formidable challenge (Angelis 2013). 
 
This study allowed government institutions to gain a much better understanding of the need and nature of 
support for KM and M&E approaches in public sector which is much underestimated and seldom approached 
in terms of social development. This study established a good understanding of the potential of KM and M&E 
approaches in bilateral government partnerships and how KM and M&E can be practically and efficiently 
applied in these environments. This brought benefits to the selected partnership in the field of international 
relations, public policy, strategic planning, implementation, performance management, Communities of 
Practice (COPs) with regards to economic, social culture and other sectors. 
 
Key to this study was the fact that insufficient KM and M&E results are being utilised by partnerships and that 
information is required in economic and social sectors. With respect to cooperation in G2G, the capacity 
performance of partners and capacity development by partnerships was found to be of importance. 
 
The investigation has demonstrated that the development of advanced KM policies and practices as well as 
M&E frameworks, as well as the establishment of the necessary institutional arrangements to manage KM and 
M&E system should not be underestimated. 
 
KM facilitates the creation of open and collaborative ecosystems, and the exploitation of internal and external 
flows of knowledge, through the development of internal KM capabilities, which in turn increases innovation 
capacity. Further institutional areas that warrant attention include human resources development, systems 
development and improved intergovernmental relations. 
 
It is clear that the public sector requires an appropriate results-based M&E system and much more can be 
done by countries on the national and provincial government level to recognise these trends and to make 
evidence-based policy decisions as a basis for informed planning, implementations and resource allocation. It 
especially concerns improved accurate reporting and data collection to ensure validity, reliability and 
trustworthiness of information, but also improved leadership commitment and specialist capacity. 
 
In a nutshell, KM and M&E have become vital parts of modern institutions and management and equally so, of 
contemporary and future public and development management. South Africa and the PRC both as 
developmental states among BRICS, acting as key role players in global partnerships, should consequently 
invest in knowledge innovation for large-scale positive change, encourage innovation through cross-country 
partnerships, experimentation and learning to adopt appropriate responses to development challenges.  
 
Governmental institutions should ultimately increase a rightful emphasis and focus on the vast array of 
benefits that KM and M&E offer, enhance reconstruction capacity, integrate accountability and transparency, 
improve, productivity, decision making and efficacy for sound service delivery, to achieving long-term 
commitment partnership, contribute and succeed globally, to the 2030 agenda and SDGs initiatives. 
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