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1. Introduction 
 
Technology often receives undue credit for behavioural change. As smart meters and other 
smart energy technology roll out, expectations in policy circles are that they will lead to the 
adoption of sustainable energy consumption patterns among residential users (see for 
instance, European Commission 2014). 
 
When does use of an energy monitor lead to a sustainable lifestyle? This paper presents the 
preliminary results of a local politically-endorsed smart energy project with 136 households 
in Brussels, Belgium. The aim of the project is to help citizens reduce their electricity 
consumption at home through use of an energy monitor, knowledge exchange and 
gamification (engagement) techniques. Building on insights from literature on technological 
acceptance (Venkatesh et al. 2003) and behavioural change (Stern 2005) we have sought to 
embed the energy monitor in an information-rich, community-centred and enabling 
environment. We hypothesise that the technology will provide participants with insight into 
their consumption patterns, but will not lead to sustainable lifestyle changes in or of itself. 
 
Preliminary results show that the energy monitor’s capability to incite a sustainable lifestyle 
is highly dependent on the user. For less tech-savvy participants, the technology has even 
served as a barrier to change, especially when installation and use are perceived as being 
complex. Further, on par with (or more important than) offering technology, being embedded 
in the local community has been crucial to receiving positive results in the project. Without 
an intermediary, technology cannot (in the long term) stimulate, direct or nudge participants 
into reducing their household energy consumption. The support (and pressure) that can come 
from a community of like-minded individuals pursuing the same objective should not be 
underestimated. 
 
The structure of the paper is as follows: sections 2 and 3 of the paper place the project within 
two sets of literature on technological acceptance and behavioural change. Next, the original 
design and actually experiences of the project are shared in sections 4 and 5. Finally, sections 
6 and 7 discuss the preliminary findings of the project and share some lessons on 
implementing sustainable consumption policy at a local level. 
 

2. Technology and its acceptance 
 
In addressing the ways in which technology can be used to stimulate individual, community-
driven and societal change, the project we describe below was inspired (and driven by) a 
multinational funding programme from various European national and regional research 
funding agencies (JPI Urban Europe). Our project was funded by a European Commission 
coordinated programme stream on Smart Cities and Communities3, which explicitly referred 
to technology and its role in addressing urban sustainability questions. This programme 
stream linked fundamental to applied research, thereby meaning that a tangible product 
(tool, ‘solution’) was required at the end of the project. Our approach to the research 

                                                        
3 https://jpi-urbaneurope.eu/calls/enscc/ 
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incorporated both a social sciences and engineering approach, trying to bridge the gap that 
C.P. Snow had famously seen between the two cultures (of ‘letters’ and the natural sciences). 
 
Hence, initial deliberations on the design and implementation of the project were provoked 
by a range of literatures that seemingly talk ‘across’ each other; from literatures rooted 
mainly in the social sciences that tend to take a more cautious approach to technology and 
social change (Eagle et al. 2001; Loader 1997; Mansell 2002; Winston 1998), and those that 
were far more optimistic about the use and uptake of technologies in various public (policy) 
settings. The former (Eagle et al. 2001; Loader 1997; Mansell 2002; Winston 1998) identify 
the human element of community-building as being the driving feature, where the ‘tool’, 
‘platform’ or other technological ‘solution’ only serve an underlying and non-determinant 
role. The latter tend to come from policy and technology communities and appear to be more 
enthusiastic and optimistic about the role of technology in shaping society. Some of these 
literatures suggest that technology is capable of stimulating behavioural change through 
monitoring, engagement and entertainment, for example through the development of social 
learning networks (Meijer, Grimmelikhuijsen, and Brandsma 2012) or through providing 
feedback (Hermsen et al. 2016).  
 
It became clear to us very quickly that neither a community-centric nor a technologically-
deterministic approach are entirely useful if they are taken in isolation. In a project such as 
ours, despite this contradiction brought to the fore in the call text and in our reflections of 
how to design the entire project, we needed to look beyond this paradox. Specifically, we 
needed to understand why and how people would make use of a specific tool designed to 
change behaviour in a very personal area (home energy consumption). Literature on 
‘acceptance’ models provides us with a broader understanding of the factors which stimulate 
uptake or not, and can also give insight into how people will use a given ‘solution’ to a specific 
problem.  
 
In 2003, Venkatesh et al. (2003) developed a model that attempted to bring together a whole 
body of ‘technology acceptance’ research, which had been inspired by amongst others, Fred 
Davis (1989). Venkatesh et al.’s unified model was designed to help generate knowledge 
about factors that encourage or inhibit technology use. By surveying findings from the 
application of a variety of different acceptance models, the authors defined four key ‘direct 
determinants’ which – they postulated – influence our acceptance and use of technology 
(Venkatesh et al. 2003). These ‘direct determinants’ are: performance expectancy, effort 
expectancy, social influence, and facilitating conditions. These determinants were all in turn 
influenced by four ‘moderators’ (gender, age, voluntariness4, experience).  
 

                                                        
4 Voluntariness refers to the motivation of users. 
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Figure 1: The Unified Theory of Acceptance and Use of Technology (Venkatesh et al. 2003) 

Performance expectancy is defined as “the degree to which an individual believes that using 
the system will help him or her to attain gains in job performance” (Venkatesh et al 2003: 
447). Effort expectancy relates to the degree of ease in using the technology. Social influence 
relates to the degree that the individual perceives that important others believe he or she 
should use the new system. Finally facilitating conditions are defined as “the degree to which 
an individual believes that an organisational and technical infrastructure exists to support use 
of the system” (ibid: 453). 
 
Translated to the specific case of the PARENT project, the four key determinants of 
acceptance of the technology would thus be whether: 
 

1. Participants believe that the tool will help them reduce their household energy 
consumption 

2. The technology is easy to use 
3. Participants believe that others in their community also find the tool important to use 
4. Participants believe that a support network exists to help them use the tool. 

 
As will be shown below, all of these determinants played an important role in shaping the 
acceptance and use of the technology that was used in our project. This understanding and 
elaboration of the determinants has led to a greater understanding of how technology can be 
made appropriate to a group of specific users. We decided to look at the four determinants 
as being categorised in two areas: the first two tend to focus on the individual user, whereas 
the latter two focus on the community surrounding the technology. This was thus our starting 
point. However, given that we needed to address actual long-term behavioural change as a 
result of the technology, we chose to turn to an additional body of literature on behavioural 
change as well. 
 
[Insert paragraph(s) on literature critiquing/applying Venkatesh et al.] 
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3. Behavioural change 
 
3.1 Internal and external characteristics of behavioural change 
 
According to Jackson (2004), it is possible to identify two different kinds of approaches used 
to understand behaviours. The first group of approaches consider characteristics internal to 
the individual, such as attitudes, values, habits and personal norms; and the second group 
consider external characteristics such as fiscal and regulatory incentives, institutional 
constraints and social practices. 
 
According to the first approach (internalist approach), people are free to choose pro-
environmental behaviours, assuming that they possess appropriate beliefs or attitudes; while 
in the second (externalist approach), people are ‘locked in’ to consumption choices by a 
variety of external conditions. Jackson (2004) also suggests that the internalist approach calls 
mainly for awareness raising, information provision and advertising campaigns to motivate 
pro-environmental attitudes, while the externalist approach calls for a combination of 
incentives and changes in the regulatory structure. In scientific literature, there are a number 
of models that consider either an internalist approach or an externalist approach (Jackson 
2004; Stern 2000). One of most widespread model of behaviour change that guides much of 
existing policy and considers an internalist approach has been the rational choice model, 
which tends to assume that consumers always maximise benefit to themselves, making 
perfectly informed decisions based on accurate information (Holdsworth and Steedman 
2005) . According to rational choice theory, people weigh up the expected benefits and costs 
of the different actions, and choose the one that offers the highest expected net benefit or 
the lowest expected net cost (Jackson 2004). However, this model has been criticised, mainly 
because of the assumption that behaviour is dominated by individual choice, when it is well 
understood that human behaviour is complex, consisting of moral as well as social decision-
making contexts. 
 
Later studies in the field, suggest that both internal and external characteristics should be 
integrated in more complex models to have a better understanding of the complexity of 
behaviour, and some models have attempted to do this (Bagozzi, Gurhan-Canli, and Priester 
2002; Stern 2000). These ‘integrative theories of behaviour’ can help to gain understanding 
of which causes of behaviour, being internal or external, are fundamental to a person’s life 
and will require intervention for change. Jackson (2004) made a review of a number of 
behaviour models finding Stern’s value-belief-norm theory one of the most significant efforts 
in overcoming the internalist/externalist dichotomy.  Its proponents claim that attitude-
behaviour link is strongest when contextual (external) factors are weak or non-existing. In a 
later publication of Stern (2005), he presents a causal model of environmentally relevant 
behaviour (Table 1). This model suggests that it is possible to influence individual behaviour, 
within the limits set by context, habit and personal capability, by making people aware of the 
adverse consequences of their actions, and by showing them that their personal behaviour is 
important enough to make a difference. People who do not see connections between their 
behaviour and such consequences, or who believe that their actions are insignificant for 
creating a change, will not be motivated to act by an internalized sense of obligation. It will 
require external motivations or pressures in order to get them to change. 
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Table 1: A Causal Model of Environmentally Relevant Behaviour (Stern 2005) 

 
3.2 Factors of ecological behavioural change 
 
Gilg et al. (2005) identified characteristics of a ‘sustainable consumer’, dividing them into 
socio-demographic variables, social and environmental values, and psychological factors. 

Socio-demographic variables include, age, gender, income, and education. The young, elderly, 
women, high income and highly educated groups have been particularly associated with 
ecologically conscious consumption (Roberts and Straughan 1999; Gilg, Barr, and Ford 2005; 
Eagly 1987). However, it is also recognized that socio-demographic factors only explain 
behaviour in part, and all have been contested. In this context, Stern (2005) argues that 
building on social values is one way to induce behavioural change within the limits set by the 
behavioural context. Social values or norms have a powerful effect on people’s decision-
making and habits. Once something is established as a social norm, it is much more likely to 
become a habit (Holdsworth and Steedman 2005). Habit is a crucial factor in behavioural 
change, which is often difficult to break. To break habits requires focus on “unfreezing” 
existing habits, which involves changing the social context in which consumers operate 
(Holdsworth and Steedman 2005). Think for instance of how it is less common now for women 
to smoke or drink during pregnancy, as social campaigns have raised awareness on the 
dangers for the unborn child. Related, activating personal altruistic norms with messages that 
highlight the social or environmental consequences of specific behaviours and the importance 
of the individual actions seems to be an effective approach. Making people aware of the 
consequences of their behaviour for other people and the environment, and demonstrating 
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that an individual’s actions are important, have the potential of activating personal altruistic 
norms and change behaviour (Stern 2005). The belief that people’s personal effort can 
contribute to the solution of a problem is an important factor (Vermeir and Verbeke 2006; 
Roberts 1996; Stern 2005; Roberts and Straughan 1999; Gilg, Barr, and Ford 2005). According 
to Straughan and Roberts (1999), it is more important that people believe in the efficacy of 
individuals to combat environmental destruction than it is to show concern for the 
environment. 
 
Thus behavioural change seems to depend on a conjunction of factors, so that changing just 
one factor is likely to make a difference to only a small segment of a target population. 
Different internal and external factors matter to different individuals at different times. When 
it is impracticable to change factors like physical infrastructure or regulations, the use of other 
internal factors to influence on behaviour such as attitudes or values, offer the greatest 
potential for change (Stern 2005). In spite of the complexity of understanding the interplay of 
factors that influence behaviour, actions aiming to influence behaviour can focus on features 
that may play an important role in persuasion and can be more effective to motivate 
behaviour change. Based on the literature described above (Stern 2005; Vermeir and Verbeke 
2006; Roberts and Straughan 1999; Holdsworth and Steedman 2005), we contend that these 
include: 
 

1. Building on personal values and norms 
2. Acting on perceived availability 
3. Acting on perceived effectiveness 
4. Raising involvement and participation 
5. Using emotional and imaginative appeal 
6. Applying principles of community management  

(credibility, commitment, face to-face communication, etc.) 
 

Overcoming problems of lock-in, unfreezing old habits and forming new ones, understanding 
the complexity of the social logic in which individual behaviours are embedded: all these are 
pre-requisites for successful behaviour change initiatives. 
 
 
From this brief overview of two distinct literatures on technology acceptance/use and 
behavioural change, we are led to postulate that projects that wish to marry technological 
solutions and broad societal challenges need to go beyond the technology itself. In the 
remainder of this paper, we show precisely how important it is for these two approaches to 
be intertwined, seeking to address the fallacy of overt technology reliance. 
 
In particular in sections 4 and 5, we present the preliminary results of a local politically-
endorsed smart energy project with households in Brussels, Belgium. We first explain how we 
designed the project and detail how this was implemented. Findings are then discussed in 
light of the literature in sections 6 and 7.  
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4. PARENT design  
 
The PARENT project operates across three European cities, linking up Amsterdam, Bergen and 
Brussels (Forest and Watermael-Boitsfort). In each of these cities, we work with local 
authorities and citizens to build communities that then collectively seek to reduce household 
electricity consumption through use of an energy monitor, knowledge exchange and 
gamification (engagement) techniques. In this paper we discuss the pilot in Brussels, which 
involves two local communities: Forest is located close to the city centre of Brussels, is densely 
populated and multi-cultural, and Watermael-Boitsfort lies on the outskirts of the city, 
adjacent to the forest to the south and east of Brussels, and is generally perceived as one of 
the “wealthier” communes of Brussels. 
 
4.1 Technology solution 
 
[Insert paragraph providing context on smart energy meters] 
 
After testing several energy monitors, we opted for Smappee Energy, a small box that is 
installed next to the fuse box. Smappee measures the electric current coming into the fuse 
box with clamps and sends this data via Wi-Fi to the user’s Smappee application. On the 
application, users can see their electricity consumption in real time, as well as aggregated 
data over one day/week/month. Standby consumption is also identified. Smappee pushes 
notifications encouraging users to turn off devices when they notice that standby 
consumption is high. Further, with some human help, Smappee is able to distinguish between 
different appliances in the house. The app does not measure the quality of the household 
appliances installed in the household, but users can use their appliance data to compare with 
general information on the same appliances on the market. Finally, Smappee allows pairing 
with programmable plugs to schedule on/off times for appliances.  
 

 
 
Figure 2: Screenshots of the Smappee Application 

 
4.2 Integrating technology and community 
 
As described in the literature above, we knew that we would need to embed the energy 
monitor in an information-rich, community-centred and nudging environment. With that in 
mind, in addition to the technology, project participants 
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- received practical tips on energy reduction and sustainable living, and 
recommendations on relevant upcoming events in their neighbourhoods; 

- took part in exchanges through local workshops, co-organised with government 
organisations; 

- compared their consumption and performance with similar households and competed 
in challenges through an online platform. 

 
In Brussels we aimed to recruit 200 households to participate in the pilot within the project. 
The pilot runs for a total of fifteen months, preceded by a preparation/recruitment period 
and followed by an evaluation/reporting period. The timeline describes the steps anticipated 
and implemented (in red) when organising the pilot in Brussels.  
 
In the initial project design, the pilot consisted of two distinct phases: first – installation and 
testing of the energy monitor and second – implementation of pilot with community, 
engagement and awareness raising activities. Extensive preparation and recruitment with 
local partners preceded these two phases.  
 

  
Figure 3: Timeline of Brussels Pilot 

 

5. PARENT implementation 
 
Phase zero 
In the pre-pilot preparatory and recruitment period (prior to the first phase), meetings with 
relevant political, technical and social actors of the local energy community were necessary 
in order to ensure agreement and support on the project’s objectives and approach. Online 
and offline recruitment material were developed in collaboration with local partners, and 
distributed, making use of their existing outlets and networks. Our focus was on building a 
network and getting embedded within the communities. We sought to involve the local 
authorities as much as possible. The pilot was viewed as a joint initiative and their 
collaboration has been crucial for the recruitment of participants and organization of the pilot 
workshops. What is interesting to point out on this partnership is that although the same 
approach was taken, the result was different.  
 
While recruitment and engagement of participants in Watermael-Boitsfort was a smooth ride, 
it required far more time and investment in Forest. Two factors seem to have influenced our 
preparations and recruitment in particular: the alignment of our project with the 

M12 

March 2017

M30

Sep 2018

M18

Sep 2017

M21 

Dec 2017

M24 

March 2018

M27

June 2018

M15 

June 2017

Installation 
and testing of 
energy monitor 
(July-Sep 2017 
— extended to 
March 2018)

Recruitment 
(Oct 2016 - 
May 2017 — 
extended to 
Dec 2017)

Energy workshops 
with participants 

and others 
interested (co-

organized with local 
partner, Jan 2018 
— took place in 
March 2018 with 

Homegrade)

Pilot report 
(August 2018)

Progress 
meetings with 

participants 
(Oct 2017 — 
took place in 

Oct-Nov 2017)

Introductory 
meetings with 

registered 
interested 

participants  
and others  
interested 

(June 2017— 
extended to 
Aug 2017)

Joint pilot/LL 
evaluation 

report  
(Oct 2018)

Final meetings 
with 

participants 
(May 2018 — 
will take place 

in Oct/Nov 
2018)

Pilot 
improvements 
(Nov 2017-April 

2018) 

Preparation 
initial contacts 

with local 
partners  

(June-Sep 2016)

Project 
communication 

(ongoing)

Phase 1 Phase 3Phase 2



 10 

environmental priorities of the local government and the embeddedness of the local 
government in the community. In Watermael-Boitsfort, the department for environment has 
a longstanding focus on energy reduction. They adopted a local Kyoto plan in 2003 and set 
out to decrease the greenhouse gas emissions in public buildings by 30%.5 Having led the way 
by radically reducing energy consumption in public buildings, the local government now 
wished to encourage citizens to pick up the baton. Our project fit right into the commune’s 
longstanding efforts, which seem to be known among and supported by citizens. In Forest, 
the local government joined a network of energy cities in 2016 and the development of a 
climate plan is underway.6 The priorities of the department for environment lie primarily in 
sustainable food and biodiversity. While our contacts within the local government supported 
and advertised our project in similar ways, this lack of alignment potentially limited the 
impact. The local government in Forest isn’t known for its energy reduction efforts. We were 
able to spread the word about the project through the mailing lists of neighborhood councils 
as well, but ad hoc messages without a known person supporting the initiative did not lead 
to many results. 
 
A substantial amount of effort went into recruitment of participants. In Fall 2016, we started 
signing up interested participants during a local energy event in Watermael-Boitsfort. In 
Spring 2017 we ran multiple advertisements in the commune newsletters, websites and 
Facebook pages. We also contacted local organisations to pass on the message and 
participated in a neighbourhood party in Forest. During Summer 2017, we organised eight 
information sessions in both communes and online. By the end of August 2017, we had 
recruited 78 participants. This fell quite a bit short of our initial target of 200 participants, so 
we extended the recruitment phase until the end of the year. In Fall 2017, we primarily relied 
on word-of-mouth of recruited participants and ran our own paid Facebook campaigns. 
Rather than organising additional information sessions in group, we phoned approximately 
46 interested participants to explain the project and had six ‘open door’ moments at the 
communes where interested and recruited participants could drop in. By the end of 
December 2017, we had received 192 expressions of interest in participating in the project. 
136 participants agreed to sign up to receive an energy monitor and access to our project 
platform.  
 
Phase one 
Then, in the first phase, the pilot was launched with information sessions in order to introduce 
the project objectives and conditions. Importantly, our consent form was explained and 
signed before participants received the energy monitor. In addition to familiarizing people 
with the project, the aims of this first stage were to test to which extent participants are able 
to install the energy monitor themselves, and to observe participants’ interactions with the 
provided platform with minimal project intervention. During this first stage, participants 
could sign up and join at any point. We continued our outreach exercises, but also relied on 
early adopters to spread the news about the project among neighbours. 
 
Similar to recruitment, the first phase of installation and testing of the energy monitor took 
longer than foreseen. Indeed, the biggest difficulties in the project have been technical. The 
energy monitor proved very difficult to install in Brussels houses, where electrical systems are 
                                                        
5 http://www.watermael-boitsfort.be/fr/commune/services-communaux/service-de-lenergie 
6 http://www.forest.brussels/fr/services-communaux/developpement-durable/rechauffement-climatique 
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often quite old. We had foreseen installation guides in addition to the tutorials that Smappee 
offers, but these were insufficient. In the end, we made a series of installation videos and 
subcontracted two electricians to ensure that willing participants were able to engage in our 
project. In March 2018, six months later than anticipated, we closed the installation and 
testing phase. 89 participants installed their Smappee; 18 participants decided to not install 
the energy monitor, either for technical (14) or non-technical (4) reasons; 29 participants have 
been non-responsive and have not installed the energy monitor.  
 

 
 
Figure 4. Energy monitor installation rate (65%) 

While the technical hurdles were primarily related to the installation, participants 
encountered some challenges when using the Smappee application as well. Despite 
communicating that the appliance detection feature of Smappee is novel and requires human 
intervention, some participants had quite high expectations that they would be able to 
identify which appliances consume (too) much energy. For others, use of a smart phone is 
difficult in itself and therefore the energy monitor is very seldom consulted. Part of our first 
workshops in October/November 2017 focused on helping participants make sense of the 
Smappee application. Upon request of participants, we also made a series of videos explaining 
how to detect appliances using Smappee. At the same time, we avoided focusing our 
participants’ attention on the application itself, as this technology was only one of several 
energy reduction measures we offered in the project. However, as installation of the energy 
monitor and use of the accompanying application were the first concrete actions we asked 
participants to undertake, the technology took prominence in the first months of the pilot. 
Importantly, the installation delays slowed down participant access to our platform and left 
less time to focus on engagement and behavioural change measures. 
 
Towards the end of the first phase of the pilot, we started sending newsletters to participants 
in order to continue to engage with the participants after the initial information sessions. This 
was our most regular form of interaction with participants. Every three weeks we sent a 
newsletter, which included a project update, a summary of participants’ energy consumption 
in comparison with other households, tips and local events on energy reduction and 
sustainability. We covered topics such as energy reduction in the kitchen, lighting, heating, 
renewable electricity, zero waste, sustainable gardening and more. Once enough participants 
had installed their Smappees, a new community-building feature, comparison between 
participants, was added in a personalised way into the newsletters. This feature was 
accompanied by the launch of the PARENT web-based platform in November 2017.  
 

8918

29

Total Participants (136)

Smappee Installed Smappee Returned Smappee Not-Installed
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Phase two 
During the second phase of the pilot, we introduced a variety of community building activities 
and engagement techniques, including gamification and technology add-ons. The launch of 
the platform heralded the second phase of the pilot. On the PARENT project platform, 
participants have access to their energy consumption compared to others with similar 
household characteristics (household size, surface area, municipality). A second version of 
the platform was released in April 2018 and included project, energy and environment-
related challenges that participants can engage in. Participants could compete against each 
other, see their name rise on the leader board and even win small prizes. While the 
comparison data focused primarily on information provision and community awareness, the 
challenges were a gamification technique aimed at nudging participants to action. Not only 
did the challenges encourage a game like competition, it also featured a collaborative aspect. 
It showed the most popular challenges accepted for inspiration, and the number of total 
actions taken by the entire pilot group were highlighted in order to show that together the 
many small actions add up.  
 

 
 
Figure 5. Screenshots of the PARENT platform 
 
Further, within the second phase of the pilot, we organised three sets of workshops. Primarily 
core participants attended these ‘offline’ moments. The workshops provided important 
opportunities to touch base with the participants and reinforce awareness that we seek to 
root this project in the local community. The underlying assumption was that working in 
community towards a common goal helps stimulate individual change. In this context, for 
instance, we co-organised workshops with a department of the Brussels government focusing 
on energy efficiency, in order to encourage citizens to become more aware of measures that 
can be made to reduce household energy consumption. Not only did this workshop allow 
participants to share experiences with each other, it also raised awareness of a closely related 
organisation focused on energy reduction in Brussels. The meetings gave those available and 
interested the possibility to take things a step further. Much of the information disseminated 
in the workshops was subsequently integrated in the newsletters. This was part of a diverse 
and inclusive approach to cater for different participant types. 
 
Phase three 
We decided to introduce a complementary third phase to the pilot process to encourage 
participants to be in closer contact outside of the workshops. We created a Facebook group 
for participants to be able to communicate directly with each other and to have the chance 
to learn from and give to the community of people who share some of the same goals, such 
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as household electricity reduction, sustainability and participation in community-based 
projects. This third phase also served to test the likelihood of continuation of the participant 
community once the project had finished. Few participants in Brussels joined the Facebook 
group and none actively posted content. 
 
Finally, to conclude the pilot, we will analyse consumption data to and verify whether 
participants effectively decreased their energy use. Through an online survey and focus 
groups, project participants will also be asked to identify which measures played a role in 
adopting a sustainable lifestyle, and to rank how important they were. With the survey, we 
seek to test whether these factors complement (or even override) the use of the energy 
monitor in inciting behavioural change. We will organize a closing workshop, where 
participants will be informed of the results and outcome of the pilot, and will be invited to 
the final conference of the project. Participants are allowed to keep the energy monitor as a 
reward for having completed the pilot experience. 
 

6. Technology acceptance and behavioural change: 
a match made in heaven?  

 
As shown above, the PARENT project used a combination of knowledge exchange and 
gamification (engagement) techniques to empower and encourage behaviour change within 
the pilot groups. The PARENT project focused on the pilot participants as a team of engaged 
people who together can make an impact. Through the energy monitor, web-based platform, 
newsletters and workshops, the project aimed to lower the identified barriers to change and 
make this transformation towards ecologically conscious behaviour a little bit easier.  
 
6.1 Integrated technology 
 
The energy monitor provides very clear information on a participant’s electricity 
consumption. This level of information is a starting point; it allows individual households to 
see how they are consuming electricity. At this very personal level, we needed to identify how 
participants would accept the technology. As explained in section 2, given the four 
determinants for technology acceptance and use identified by Venkatesh et al. (2003) we 
sought to understand whether: 
 

1. Participants believe that the tool will help them reduce their household energy 
consumption 

2. The technology is easy to use 
3. Participants believe that others in their community also find the tool important to use 
4. Participants believe that a support network exists to help them use the tool. 

 
From conversations with participants in our introductory information sessions, it is clear many 
individuals felt that the overview of energy consumption provided by the tool would be a 
useful way for them to reduce their household energy consumption. The ‘performance 
expectancy’ was very high. However, as the installation process of the energy monitors took 
far longer than planned, and with several households being unable to install the devices, we 
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can say with a high level of certainty that the effort required for installation was far higher 
than initially thought. The final survey will further test this preliminary finding. This lead to 
challenges for the acceptance and use of the technology. The non-install rate was relatively 
high (47 out of 136, or 35% of the total participant base). [Expand with data on how many 
participants succeeded in installing without electrician’s help] 
 
As identified in Venkatesh et al.’s (2003) model, the individual determinants (expectancy of 
performance and effort) are not sufficient by themselves to understand if the technology can 
influence long-term (sustainable) behavioural change. Indeed, as time progressed, we 
observed that the energy monitor was not used regularly anymore. It peaked interest in the 
short term, but the effect did not last. Hence, the additional technological layer, the PARENT 
web-based platform, was designed with community-based elements, to see if this would 
stimulate change. The PARENT platform is thus the result of our attempt to merge both 
individual and community practices into a technological platform, as it combines information 
about individual household consumption with comparable data about other participants and 
introduces engagement through the leader board. The community emphasis on the platform 
is intended to help enable the second two determinants. By showing an individual user that 
they are consuming more or less than the aggregate/average user, we show that there is a 
community in their locality that is interested in reducing household energy consumption. We 
explain the match between these features and behavioural change literature next. 
 
6.2 Community first 
 
The table below highlights some of the ways the PARENT project uses the features of impact 
in its design. The PARENT project attempts to take advantage of the identified factors of 
ecological behavioural change to the extent possible, with the final aim of making sustainable 
behaviour the norm and the habit. 
 

Feature for change7 PARENT response 
Building on personal values 
and norms 

Saving energy, saving money, and participating in creating a better 
world together are all values that are easy to agree on. As 
participants choose to register and participate, it is likely that they 
share at least some of these common values. 

Acting on perceived 
availability 

Highlighting solutions that are available, the project shows that they 
do exist and are widely in place, such as energy efficient electronics 
and possibilities to become a prosumer. The project shows that the 
multitude of actions we can take as individuals working together. 

Acting on perceived 
effectiveness 

Providing information on positive changes that take place, on project 
goals reached, having the support of the local authorities, 
highlighting that people are being taken seriously and, in addition to 
improving one’s own behaviour, participants are contributing to 
societal/policy change. 

Raising involvement and 
participation 

All of the project’s initiatives aim to raise involvement and 
participation, from the first information session to the workshops, 
other events and the online platform. The communication 
encourages participants to respond and become involved.  

Using emotional and The project tries to use creative methods such as games, interactive 
                                                        
7 Bold text highlights the primary approach of the project methodology.  
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imaginative appeal co-creating exercises at workshops and events, and provides varied 
information material via the newsletters. The starting point is our 
common goal for a better world that at the same time is better for 
the individual participant. 

Making limited cognitive 
demands 

The project tackles at times complex issues, but it aims to provide a 
clear step-by-step approach, from how to install the energy monitor 
to how to make a home and life more sustainable, in bite-sized 
packages. 

Applying principles of 
community management 
(credibility, commitment, 
communication face to-
face) 

The project strives for credibility through transparency on privacy 
and data protection, structure and funding, as well as partnerships 
with local authorities and other actors. Organizing face-to-face 
meetings, inviting participants to join us in events and regular email 
communication are also all part of creating trust and community.  

Table 2: PARENT Project’s Use of Key Behavioural Change Features 

As the pilots were designed, participants are self-selected (they register by choice), we 
assumed that the participants are already interested and willing to some degree to change 
their behaviour. Our initial survey confirms this finding. [Expand with data on ecological 
values] It is this existing willingness in addition to the tools we provide them that should be 
sufficient to create at least some change.  
 
At the same time it is clear that the difficult installation process of the energy monitor put 
participants off. Although we sought to steer participants away from overly focusing on the 
technological features of the project, this was difficult as the first step in participating was the 
installation of the energy monitor. For some participants, interest declined because they 
could not easily get started. Not only had their perceived effectiveness of the technology 
plummeted, but also their own perceived ability to make a change (through the project).  
 
We also observed that the most active participants engaged in all aspects of the project: they 
attended the workshops, participated in the online challenges, responded to newsletter 
requests, and tried to fix their energy monitor when it broke down. This certainly was not the 
case with all participants. The final survey will evaluate which features of the PARENT project 
were deemed most/least useful. Initial conversations with participants indicate that the 
ability of the energy monitor to measure the always-on consumption of a household and the 
awareness of being in a community of users were particularly appreciated. However, these 
are the experiences of relatively technology proficient participants who are highly engaged in 
their community. By comparing the final survey results with those of the initial survey, we 
may be able to distinguish tentative patterns in different user groups. 
 

7. Conclusions 
 
This paper set out to describe how we tried to define a more comprehensive approach to 
engaging citizens through technology for a broader societal challenge, namely reducing 
household energy consumption. Our initial findings have consequences for energy and 
research policy fields.  
 
First, (and this is not new) technology cannot solve a problem in isolation. This key finding has 
been emphasised by our experiences in setting up the pilot project in Brussels. Technology, 
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and particularly new technology that has a niche market, cannot be simply rolled out to 
broader segments of the population. The barriers to acceptance are often technical, whereas 
the barriers to use are generally social. Our case shows that the need for human support is 
vital in order simply to get people engaged. Users cannot be expected to adopt new 
technologies that are unfamiliar or difficult to use. 
 
The introduction of a new technological ‘artefact’ into individuals’ homes has a ‘gimmick’ or 
‘gadget’ effect, which works positively in the case of a small proportion of people, but this is 
limited to a small subset of the population. This effect is also short-term, and does not help 
facilitate behavioural change over the long term. These findings are not new (eg. Hermsen et 
al. 2016), but we have shown from our case study in the Brussels region, that monitoring 
technologies stimulate short-term action, but do not instil a broader 
psychological/educational change. The energy monitor provides key information for self-
monitoring, but it does little in its current design to place a person in the bigger picture.  
 
Technological ‘solutions’ cannot be developed in isolation from the broader societal, 
educational and community-building tools needed for a platform to be successful. Our study 
supports a wealth of emerging literature that contradicts the enthusiastic euphoria around 
technologies such as smart meters, which were hailed as the key to ensuring household 
energy reduction. [Add references] Without an intermediary (which has to be more than a 
website), the technology cannot – in the long term – stimulate, direct or nudge participants 
into reducing their household energy consumption.  
 
Changing behaviour is a complex process. Most people who have attempted on a personal 
level to change their behaviour could agree that it can be quite challenging, even when that 
behaviour change would be considered desirable. The support (and pressure) that can come 
from a community of like-minded individuals pursuing the same objective should not be 
underestimated. 
 
The PARENT project tried to reach its participants by having a positive and meaningful 
message that most people would agree with – save the planet, save money, and connect with 
other people in their community. Through its various information sharing, outreach efforts, 
empowerment and engagement activities, the project takes advantage of key factors that can 
enable behavioural change and strategically aims to reduce the challenges and barriers to 
change.  
 
People are busy and are already balancing a handful of values, needs and desires. 
Technologies (and projects) must be designed with this in mind, working to make people’s 
lives, decisions and changes easier. It is an exercise of hand-holding and guiding people to a 
more energy conscious life, stepping over barriers and thresholds as a team. 
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