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EXECUTIVE SUMMARY
Introduction
Technology often receives undue credit for behavioral 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. When does use of an energy monitor lead to a sustainable lifestyle? This report
presents the results of the PARENT pilot with 136 households in Brussels, Belgium.
The aim was to help citizens reduce their electricity consumption at home through
use of an energy monitor, knowledge exchange and gamification techniques.
Pilot timeline
The Brussels pilot took place over a period of 18 months, from June 2017 to
November 2018. The pilot occurred in four distinct phases which, entailed
preparation for the pilot such as recruitment and contact with local partners (Phase
0), focused on the recruitment of participants and the installation of the Smappee
energy monitors (Phase 1), introduced a variety of community building activities and
engagement techniques including gamification and technology add-ons (Phase 2)
and aimed to increase intercommunication among participants through the creation
of an additional platform, a Facebook page (Phase 3). After the completion of the
Brussels pilot, a PARENT conference was held on 4-5 June 2019, during which time
local stakeholders and community members could collaboratively discuss the future
of Brussels energy consumption.
Pilot implementation
In implementing the Brussels pilot, the PARENT team utilized various tools and events
to support participant collaboration. The assumption underlying use of these various
tools, was that working in community towards a common goal helps stimulate
individual change. First, technology played an important role in the Brussels pilot
project. The Smappee energy monitor provided participants with individual
household energy consumption data in real time. In addition to the Smappee, the
online PARENT platform was a hub where participants could compare their progress
with others, and which housed consumption challenges which participants could
accept and potentially win prizes. Second, the participants also received important
information regarding pilot expectations and opportunities via the newsletters. The
PARENT team developed newsletters to be sent to participants every three weeks.
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These newsletters informed people on project updates, personal consumption data,
comparison and challenge data, as well as upcoming events (with the PARENT project
and locally). Finally, workshops and Living Labs gave participants the ability to interact
with others face to face, and to engage in dynamic conversations about the Smappee
and various efforts/initiatives to reduce household energy consumption.
Pilot results
Pilot participants completed initial and clustering surveys to determine their
motivations for joining the project, as well as to understand their basic housing and
energy consumption situation. At the end of the pilot, participants responded to a
final survey which queried their general impressions of the PARENT project, use and
satisfaction with the Smappee monitor and application, use and satisfaction with the
PARENT platform, and sustainability changes made over the course of the project.

Analysis of quantitative and qualitative questions of the final survey, completed by 43
of 88 participants with installed Smappees, shows that overall, participants found the
Brussels pilot initiatives to be informative and utilized Smappee data to reduce
energy consumption in their homes. Participants enjoyed the collaborative aspects of
the PARENT project and used the consumption comparison and challenge data as a
self-motivator. Participants found the newsletters and the comparative platform to be
particularly helpful, as well as the overall support provided by the project team. While
data shows that participants desire Smappee improvements, they also indicated the
desire to have more workshops and events. The Smappee either worked for people
and made an impact, or it did not and created frustrations. Over time, people’s
interest in using the Smappee application decreased, although the majority of
participants were satisfied with Smappee energy consumption data. Viewing of the
PARENT platform followed a similar pattern. The majority of respondents made both
concrete changes, such as changing to energy efficient electronic appliances and
bulbs, and behavioral changes, like unplugging appliances on standby.
In addition to survey results, the consumption and production data that was relayed
by the Smappee, were analyzed. The consumption and production data show us that
over a two-year period (with nine comparable months) about 53 Smappees relayed
data per month. Our annual interval analysis shows that average household
consumption decreased by 13.2% over the course of the Brussels pilot. Regarding
solar panel production, households are typically able to produce as much energy as
they consume. Overall, this data shows us that the Smappee energy monitor,
combined with the PARENT project community building activities, contributed to
participant energy reduction in Brussels, Belgium.
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1 Introduction
The PARticipatory platform for ENergy managementT (PARENT) project was a citizenoriented research project with the aim to understand attitudes and behavior toward
the topic of sustainable energy use. The PARENT project operated across three
European cities, linking up Amsterdam, Bergen, and Brussels. We worked with local
authorities and citizens to build communities that then collectively seek to reduce
household electricity consumption through the use of an energy monitor, knowledge
exchange and gamification (engagement) techniques. The pilots occurred over the
course of two years, in order to gather data and analyze the impact of information
dissemination as well as various community building activities.
A protocol for conducting the pilots was developed (D6.1). Despite foreseen project
differences in each city, the pilot protocol developed common considerations: (1)
ensure observance of Responsible Research and Innovation (RRI), (2) guarantee
representativeness of households, (3) adjust pilots to local conditions, (4) determine
responsibilities of project partners, (5) acquire equipment necessary to run pilots, (6)
set forth conditions for evaluating pilots results via Living Labs, and (7) develop a
template for consent for participation in research. The pilots build on previous work
packages, which have mapped the stakeholders, their needs, the technology and
gamification theories (WP1), set out the legal, ethical, social acceptability and
technical requirements (WP2-3, WP5), and developed a strategy for stakeholder
engagement (WP4). Their insights shape the approach taken in the pilots.
In Brussels, the project worked in close collaboration with the communes of
Watermael-Boitsfort, which lies on the outskirts of the city and is generally perceived
as a “wealthier” commune, and Forest, which is located close to the city centre of
Brussels, is densely populated and multicultural. In both communes the project raised
raising awareness and empowered individuals to take concrete steps towards
reducing energy consumption in their communities. A key target of the PARENT
project was to understand if/how technology use has an impact on energy reduction.
The Brussels pilot understood that technology must be integrated into the community
in order to promote acceptability, it cannot be operating singularly. Rather, the
Brussels pilot, in addition to technology, provided project participants with:
•
•

household consumption and performance comparisons and challenges via the
online platform;
practical tips on energy reduction and sustainable living, and
recommendations on relevant upcoming events in their neighborhood;
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local workshops, co-organized with government organizations.

Within both communes, the total number of households that participated in the
Brussels pilot study is 136. From the first information sessions to the final meetings
with participants, the pilot occurred over a period of 18 months.
The Brussels pilot of the PARENT project also developed the Brussels SEAM, or the
Brussels Sustainable Energy Actor Map. This map is composed of 44 sustainable
initiatives in the Brussels-Capital Region on the topic of energy efficiency. The
conceptualization of this tool emerged as a result of discussions with participants, and
has been created in an effort to serve their need of a centralized database of
sustainable energy solutions.
The structure of the report is organized as follows. The pilot considerations are
presented in Section 2. Section 3 shows the project timeline. The project
implementation is elaborated in Section 4. The pilot results are presented and
discussed in Section 5. Specifically in this section, we expand on the results of the
final survey conducted with participants, and their consumption data. Finally, the
report is concluded in Section 6.

2 Pilot considerations
According to the pilot protocol described in D6.1, the following factors have been
considered while preparing and organizing the pilot in Brussels.

2.1 Ensure observance of Responsible Research and Innovation (RRI)
D3.2 sets out the principles for social acceptability of the living labs. It provides
guidelines how we can seek to reach both ethical social acceptance (legitimacy and
rightness of policies, regulations, applications, technologies and developments) and
in-practice social acceptance (actual use of the technology) at three levels (sociopolitical, community and market) in the PARENT project. The principles set out for
the purpose of organizing the Living Labs (WP7) are highly relevant to consider in the
conceptualization of the pilots (WP6) as well. The pilots aim at ethical and in-practice
acceptance at the level of social-political and community involvement. The following
paragraphs specify how the Brussels pilot sought to fulfil the social acceptability
principles explained in the annex to the social acceptability protocol:
In terms of involvement and engagement, the Brussels pilot sought to advertise the
project by working with local governmental entities whose agendas align with that of
PARENT is an initiative of JPI Urban Europe
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the PARENT project. In Watermael-Boitsfort, the department for environment has a
longstanding focus on energy reduction with which commune inhabitants have
engaged. For instance, local government reduced energy consumption in public
buildings in Watermael-Boitsfort. In Forest, the government also engaged inhabitants
in a dialogue of sustainability; however, it was on the topic of food security and
biodiversity. The government entities in Watermael-Boitsfort and Forest advertised
the PARENT project in similar ways, but inhabitants in Forest were likely less receptive
due to a lack of awareness of energy reduction efforts.
The Brussels pilot actively engaged in the recruitment
of project participants. In Fall 2016 we started to sign
up interested participants during a local energy event
in Watermael-Boitsfort. In subsequent months we
attended several community events and also
distributed information through the mailing lists of
local neighborhood councils. Printed flyers were left
in well-frequented locations. Further, in both
Watermael-Boitsfort
and
Forest,
commune
newsletters, websites and Facebook pages were used
to advertise the pilot. In Watermael-Boitsfort, social
services sent project flyers to inhabitants who might
benefit from energy reduction awareness activities.

PARENT
team
members
partner with Homegrade to
disseminate information on
energy reduction at a Forest
‘Printemps de l’Environnement’
(Environmental Spring) event.

In the summer months of June through August 2017,
eight information sessions were organized in both
communes and also online. Despite widespread
dissemination efforts, at the end of August 2017, we
had fallen short of our original target of 200 participants (as specified in the project’s
description of work). Moving forward, we relied on word-of-mouth of recruited
participants and self-run Facebook campaigns to attract additional people to the
pilot. As a result of these additional efforts in Fall 2017, we phoned 46 interested
participants to explain the project and solidify their involvement.
In terms of involvement and engagement, we recognized the bias in self-selecting
pilot participants, but upheld our efforts to disseminate information in a broad and
uniform manner.
Under involvement and engagement but focusing on trust building, the Brussels pilot
set expectations for program participants in the recruitment material, the information
sessions and the consent forms. These communication efforts addressed what the
aims of the project were and how much time participants were expected to engage
PARENT is an initiative of JPI Urban Europe
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with the pilot activities (see point 2.4). Before participants received their energy
monitor, the consent form was explained and signed. While participants were
informed about the nature of the project, they were also given independence during
the installation phase of the pilot. We wanted to observe participants interaction with
the energy monitor, and the difficulties participants experienced with independent
installation may have negatively impacted the trust-building process.
In terms of empowerment, the Brussels pilot emphasized bidirectional
communication and community engagement. Workshops were a time to build a
sense of community as well as receive vital feedback on pilot progress. This feedback
was analyzed in an effort to further participatory action and engagement in the area
of sustainable energy use. For instance, the Brussels pilot developed Brussels SEAM
as a result of workshop feedback from participants. We hope the creation of this tool
has allowed for Brussels inhabitants and stakeholders to continue communicating,
identifying similarities and gaps, and finding solutions for sustainable energy use.
Finally, in terms of spontaneity and realism, the Brussels pilot experimented with
different newsletter formats and features, gamification techniques, workshop formats,
locations and timings in response to participant feedback. When participants
struggled to install their Smappee, we developed brief informative videos with tips
about how to install your energy monitor. Also, the pilot developed a Facebook
groups for interaction in response to participants who voiced the need for another
form of communication outside of workshops and Living Labs. These actions were
taken in order to enhance the experience of program participants. In terms of
community acceptability, pilot participants found the instructional videos to be useful;
however, the Facebook page, though desired, was not utilized. This highlights the
relationship between attitude and behavior according to the foreseen gains and
losses. Without the instructional videos, participants would lose the ability to engage
in the pilot. This can be seen as a larger loss. Without the Facebook page, participants
retain all former means of communication but lose an additional method of
community interaction. This can be seen as a smaller loss, if a loss at all.

2.2 Guarantee representativeness of households

Representativeness within the PARENT project relates to house(hold) characteristics,
on the one hand, and attitudes, beliefs and behaviors on energy savings and
community engagement, on the other hand. In terms of household characteristics,
we take into account material attributes: type of house, size of house, type of heating
system; and household attributes: size of household, age, education, gender and ICT
usage. In terms of attitudes and behaviors on energy savings and community
engagement, we consider average consumption, personal values and views on
PARENT is an initiative of JPI Urban Europe
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sustainability and energy savings, current behavior and efficacy, as well as attitudes
to community and place, and current societal engagement.
The representativeness of households in the Brussels pilot was limited due to the
voluntary participation of citizens. As previously discussed (see 2.1), participants were
self-selected. Self-selection indicates that participants may have a greater knowledge
or interest in sustainable energy use than what is characteristic of Forest and
Watermael-Boitsfort. In order to reach as wide a segment of the commune
populations as possible, we disseminated information broadly using the
communication means of the communes, social services, neighborhood councils and
local citizen groups. We also attended local community events, distributed printed
flyers and ran paid Facebook campaigns.
An initial survey completed after pilot recruitment allowed us to have a better
understanding of participants’ motivations and respective barriers for sustainable
energy behavior. According to this survey, most people (68%) do not know the energy
class of their home. Further, when asked a question about the type of heating system
in their home, the majority of respondents did not answer the question or did not
know how their homes are heated. However, looking at these individuals’ attitudes
and motivations, 88% believe that personal action makes a difference and 70% claim
to be engaged in a few environmentally friendly activities prior to the Brussels pilot.
This data shows that the project team’s expectations were correct, many participants
are aware of sustainability efforts and already take steps to achieve them.

2.3 Adjust pilots to local conditions

The Brussels pilot is one of three pilots in the PARENT project implemented in three
different European cities. However, there were similarities and differences in the
pilots between each city. All cities utilized the Smappee energy monitor, which made
it easy to share information about installation and use. The basic structure of the
project is also the same amongst each pilot. Each pilot shares information with
participants by newsletter, workshops, and gamification, although, the content of
these materials may differ.
The pilot in Brussels involves not one, but two local communities: Forest is located
close to the city center 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. The pilot mainly targets households as domestic electric consumers.
Without pro-actively seeking to include households equipped with solar panels
(prosumers), they were interested and thus included in the pilot as well. The Brussels
pilot sought to involve the local authorities as much as possible. The pilot was viewed
PARENT is an initiative of JPI Urban Europe
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as a joint initiative and their collaboration was crucial for the recruitment of
participants and organization of the pilot workshops.
Feedback on participants’ pilot experience was primarily gathered through surveys,
workshops and personal communication with the Brussels project team. In parallel,
the Living Lab (WP7) sessions aimed to discuss topics raised in the workshops in
further detail and to network with relevant local energy stakeholders. Due to
installation complications of the Smappee, not all Brussels participants (48 of 136
households) were able to install their energy monitor. We continued to send these
participants our newsletters and made the energy consumption challenges available
to all participants as well. (Although, in the end, no participant without Smappee
competed in the challenges.)

The PARENT team developed informational videos for
participants to utilize when installing and operating the
Smappee energy monitor.

Different from other pilots,
Brussels developed videos
with tips on how to install
the
Smappee
energy
monitor and how to
identify appliances on the
Smappee platform for
participants. The Brussels
pilot also developed the
Brussels SEAM (sustainable
energy actor map) in order
to fill the societal need for
a structural means of
sustainable
information
sharing
in
Brussels.

2.4 Determine responsibilities of project partners

It was advisable for all pilot projects to make early contact with local project partners
in order to establish a clear working relationship. For this purpose, a sample letter
introducing the project and an overview of expected engagements for local partners
was developed and provided to the project consortium.
In the Brussels pilot, contact with the communes of Watermael-Boitsfort and Forest
was crucial for recruitment and project preparation. We worked closely with
government partners in both communes in order to see how the pilot of the PARENT
project would fit into the sustainable energy oriented priorities and existing actions
of each commune. Government partners were consulted regarding methods of
PARENT is an initiative of JPI Urban Europe
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recruitment and in developing promotional material. Once developed, the partners
gave extensive feedback on promotional material which was created in Fall of 2016.
The government partners also provided us with lists of people (knowledgeable
citizens and critical stakeholders in the sector of energy efficiency) to reach out to
regarding the operationalization of the pilot project.
The Brussels pilot met with a
number of energy related projects
in order to understand how the
PARENT project fits into Brussels,
both on a commune level and a
regional scale. For instance, we
met with stakeholders such as
Homegrade, a Brussels-based
citizen-oriented
government
organization focusing on energy
reduction, to learn more about
the status of energy policy in
The PARENT project team and commune
Brussels. Sibelga, the manager of
representatives discuss project recruitment and
promotion in a preparatory meeting.
gas and electricity networks in
Brussels, was also consulted
regarding the technological aspect of the pilot project. For instance, we asked
questions such as, “Are the smart meters feasible,” and “How can we work with the
communes to implement the devices”.
Within the Brussels pilot, the goal of reaching out to local partners was to initiate the
PARENT project in collaboration with the community. The pilot did not want to
engage inhabitants of Watermael-Boitsfort and Forest in isolation from current
governmental and stakeholder goals for energy efficiency policy and action. With the
support of knowledgeable local entities, the Brussels pilot was able to adapt and
manage the project in a manner that would align with local wants and needs.

2.5 Acquire equipment necessary to run pilots

Upon the realization that smart meters could not be used in the city pilots, the
Smappee energy monitor was adopted by the Brussels pilot, as well as by Amsterdam
and Bergen. During the installation process of the Brussels pilot, set-up and platform
use problems became apparent. Thus, not only was the necessary equipment needed
(Smappee), but also needed was the necessary expertise. In Brussels, when
participants could not successfully self-install the Smappee, the informational videos
and/or electricians were utilized to ensure participants’ continuation in the pilot.
PARENT is an initiative of JPI Urban Europe
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2.6 Set forth conditions for evaluating pilot results via Living Labs
Over the course of the Brussels pilot, three Living Labs
were held with the goal of taking workshop discussions
one step further. Living Labs have acted as the cocreative element of the PARENT project, as half of
attendees were pilot participants, and the other half
were representatives of the local communes and energy
related initiatives. The aim was to act as a sounding
board and space for dialogue on how the PARENT
project and the Brussels energy community encourage
citizens to reduce their energy consumption at home.
By bringing together a diverse set of stakeholders, all
active in their own way to help transform energy-related
attitudes in Brussels, we aimed to identify best practices
on current measures to reduce energy in the home and
our communication thereof to citizens. Concretely, we
discussed three themes:
•
•
•

The PARENT project team
and Living Lab participants
discuss the opportunities
and challenges of the
Smappee energy monitor.

What are we as a Brussels energy community
doing?
What does technology have to offer?
How can we build sustainability beyond this project?

Please consult D7.2-4 for the Living Lab reports.

2.7 Develop a template for consent for participation in research

On the basis of D2.1-2.2, a consent form for participation in the pilots was developed,
distributed and signed by all pilot participants, taking into account ethical, legal and
otherwise regulatory requirements within the Brussels pilot. The consent form was
available in English, French and Dutch in order to ensure understanding of the rights
and responsibilities when partaking in the pilots.

PARENT is an initiative of JPI Urban Europe
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3 Pilot timeline
The following timeline describes the
steps taken in organizing the pilot in
Brussels. The Brussels pilot engaged
participants in four distinct phases. The
sections in green indicate where
changes occurred compared to the
projected timeline.
Phase 0 entailed preparation for the pilot
such as recruitment and contact with
local partners. Phase 1 focused on the
recruitment of participants and the
installation of the Smappee energy
monitors. In Phase 2 of the pilot, the
project team introduced a variety of
community building activities and
engagement techniques, including
gamification and technology add-ons.
After receiving feedback from pilot
participants, we developed a third
phase, which aimed to increase
intercommunication among participants
through the creation of an additional
platform, a Facebook page. Following
the completion of these phases, a
PARENT project conference was held on
June 4 and 5, during which time
participants
(local
citizens
and
stakeholders) engaged in discussions
about building a sustainable Brussels.
Phase 0
Project communication – May 2016 –
ongoing
• Related to 2.1 Ensure observance
with
RRI
(involvement
and
engagement, trust building)
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• Development of communication with various audiences in mind
o General audience: project website
o Local partners: introductory letters, short project description, requested
commitments
o Citizens: long and short project descriptions
Initial contacts with local partners – June – September 2016
• Related to 2.3 Adjust pilots to local conditions, 2.4 Determine responsibilities
of project partners
• Emails/visits to local partners
• Introduction of project and establishing working relationship
Recruitment – October 2016 – December 2017
• Related to 2.1 Ensure observance of RRI (involvement and engagement, trust
building), 2.2 Guarantee representativeness of households
• Communication through local partners
• Emails/visits to civil society groups
• Participation in related local events
• Distribution of flyers
• Recruitment through interested participants (word of mouth)
• Paid Facebook campaigns
Phase 1
Introductory meetings in each commune – June – August 2017
Audience: registered interested
participants and others interested
Aim: launch the pilot, provide
information on the project, start
building community
• Related to 2.1 Ensure
observance of RRI
(involvement and
engagement, trust
building), 2.2 Guarantee
representativeness of
households, 2.7 Develop
template for consent for
Brussels pilot participants attend an introductory
participation in research;
meeting.
information sessions
• Information on project, energy monitor, community engagement
PARENT is an initiative of JPI Urban Europe
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Information on commitment requested from households
o Install the energy monitor
o Share consumption data
o Respond to surveys
o (Optionally) participate in pilot workshops and/or Living Labs
Information on reasons to participate
Consent form
User clustering survey
Ice breaking game, games for children and refreshments
Organized on weekday evenings, Saturday afternoons and online in each
commune to target different audiences

Installation of the energy monitor – July 2017 – March 2018
• Related to 2.1 Ensure observance of RRI (engagement, empowerment,
spontaneity and realism), 2.5 Acquire equipment necessary to run pilots
• Installation of energy monitor by participants themselves
• Coordinate installation with electrician where necessary
Testing of the tool and data – July – September 2017
• Newsletter related to 2.1 Ensure observance of RRI (engagement, trust
building, empowerment)
• Use of energy monitor without project intervention
• Except triweekly (every three weeks) newsletters on performance, information
on local energy-related events and tips
Phase 2
Progress meetings in each commune – October – November 2017
Audience: pilot participants
Aim: receive participants’ feedback on first experiences, provide information on
energy efficiency, continue to build community
• Related to 2.1 Ensure observance of RRI (engagement, trust building,
empowerment, spontaneity and realism), 2.6 Set forth conditions for
evaluating pilot results; workshops 1
• Q&A on use of energy monitor and suggestions for improvement,
• Exercise on tips for easy energy saving
• Prizes for first household in each commune to express interest in project, small
prizes for all workshop participants
• Games for children and refreshments
• Dates determined via Doodle (circulated via newsletter)
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Pilot participants attend progress meetings where they discuss the installation and use of the
Smappee energy monitor.

Continuation of pilot with improvements – November 2017 – June 2018
• Related to 2.1 Ensure observance of RRI (engagement, trust building,
empowerment, spontaneity and realism), 2.6 Set forth conditions for
evaluating pilot results
• Launch of PARENT platform versions 1 and 2, providing comparisons with
other households and opportunity to engage in energy related challenges, in
November 2017 and April 2018
• Triweekly newsletters on performance, information on local energy-related
events, tips and comparison with other households
Energy workshops in each commune – March 2018
Audience: pilot participants and others interested
Aim: maintain community, provide information on energy efficiency
• Related to 2.1 Ensure observance of RRI (engagement, trust building,
empowerment); workshops 2
• Workshop co-organized with Homegrade
• Information session on tips for easy energy saving
• Dinner and refreshments
• Dates determined via Doodle (circulated via newsletter)
Afterwork drinks in each commune – June 2018
Audience: pilot participants
Aim: maintain community, receive participants’ feedback on project
• Related to 2.1 Ensure observance of RRI (engagement, trust building,
empowerment, spontaneity and realism); afterwork drinks
• Additional informal community building moment
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Phase 3
Pilot extension – June – November 2018
• Related to 2.1 Ensure observance of RRI (engagement, trust building,
empowerment, spontaneity and realism)
• Launch of Facebook group, providing pilot participants with an additional
means of communication to continue the discussion of efficient energy use
• Triweekly newsletters on performance, information on local energy-related
events, tips and comparison with other households

Joint final meeting – November 2018
Audience: pilot participants
Aim: thank pilot participants and receive their feedback on the pilot
• Related to 2.1 Ensure observance of RRI (engagement, trust building,
empowerment, spontaneity and realism), 2.6 Set forth conditions for
evaluating pilot results; workshop 3
• Presentation on first round of final survey results
• Small prizes for all workshop participants
• All participants retain energy monitor as a reward
• Game for children and refreshments
• Date determined via Doodle (circulated via newsletter)
Final conference
Part 1 – 4 June 2019
Audience: energy related stakeholders and local partners
Aim: Learning, sharing, building – exchange of community initiatives and research
projects
• Speed dating session to present projects
• Post-it session to discuss project successes/challenges
• Group session to formulate recommendations for funders/institutions

Part 2 – 4 June 2019
Audience: local partners and pilot participants
Aim: Energetic Brussels – reception and dinner on energy transitions and policy
developments at the local level
• Chris Roorda (DRIFT): keynote speech on the energy transition at the city level
• Local partners: presentations on policy trends in Brussels
Part 3 – 5 June 2019
Audience: pilot participants and citizens
Aim: Sustainable, collaborative, smart city – citizen workshops
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• LabAVenir: Debating inspiring eco-social futures for Brussels
• Imec-SMIT-VUB: Participation in the smart city

4 Pilot implementation
4.1 Pilot scope
The Brussels pilot set out to engage 200 inhabitants of the Watermael-Boitsfort and
Forest communes in the PARENT project. The project team chose to study these two
communes, as they were the communities with interested politicians, who were
responsive in wanting to act as a local pilot partner. Recruitment of interested
participants began in Fall 2016. By the end of December 2017 we had received 192
expressions of interest to participate in the project. Of these expressions of interest,
136 households representing over 400 individuals agreed to sign up to receive an
energy monitor and gain access to our project platform. In March 2018, at the close
of Phase 1, 88 households representing a total of 294 individuals installed their
Smappee. The Brussels pilot ran from June 2017 until November 2018, for a total of
18 months.
The Brussels pilot expected to implement the project in three distinct phases;
however, four phases accurately depict the implementation of the PARENT project.
In Phase 0, the project team began communication with local partners and started
the process of recruitment. Phase 1 consisted of Smappee installation, technological
troubleshooting, and preliminary workshops. Phases 1 and 2 overlapped, as many
participants had trouble installing the Smappee energy monitor. During Phase 2, two
versions of the PARENT platform were launched, allowing participants to compare
their energy consumption with other comparable households and to compete in
sustainability related challenges with each other. This phase was also characterized
by workshops and Living Labs. Finally, Phase 3 was an unplanned phase, added upon
specific request of participants, in which a Facebook page was developed for
participants to have an additional platform for communication. Newsletters providing
pilot updates, comparative consumption data, sustainability tips and information on
local energy-related events, were sent every three weeks during Phases 1 through 3.

4.2 Smappee
An important aspect of the PARENT project and the Brussels pilot is the technology
chosen for the energy monitoring system. 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
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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. Households can check in real-time their electricity consumption and
PV production performance and their monetary values using the Smappee mobile
app. The information is presented using visuals and dashboards in hourly, daily,
monthly and yearly intervals.
The installation of the Smappee fell under Phase 1 of the pilot, which took longer
than foreseen. In fact, the biggest difficulties in the Brussels pilot were technical. The
energy monitor proved very difficult to install in Brussels houses, where electrical
systems are often quite old. We had planned for use of 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. 88 participants installed
their Smappee; 18 participants decided to not install the energy monitor, either for
technical (14) or non-technical (4) reasons; 29 participants were non-responsive and
did not install the energy monitor.
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 was difficult in itself and therefore the energy monitor was 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.
In the Brussels pilot we had extensive personal correspondence with participants, in
order to answer questions and provide support, while installing and using the
Smappee. At the same time, we avoided focusing 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
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energy monitor and use of the accompanying app 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 behavioral change measures.

4.3 Newsletters
Towards the middle of the first phase
of the pilot (October 2017), 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. Over the
course of the pilot we developed and sent
20 newsletters to 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:
• Lighting homes
• Decreasing your carbon footprint by
using renewable energy
An example of the tri-weekly
• How to heat without wasting energy
Brussels pilot newsletter.
• Sustainable clothing
• And many more
Once enough participants had installed their Smappees, a new community-building
feature, comparison between participants, was added in a personalized way into the
newsletters. This feature was accompanied by the launch of the PARENT web-based
platform in November 2017.

4.4 Platform comparison
During the second phase of the pilot, we introduced a variety of community building
activities and engagement techniques, including gamification and technology addons. The launch of the platform in November 2017 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).
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The PARENT platform merges both individual and community practices into a
technological platform. 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 with a similar aim to reduce household energy consumption.

The bar graph is an example of the comparative
consumption data available to each pilot participant on the
online PARENT platform.

4.5 Platform challenges
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.
At the beginning of this technological add-on (April 2018), the project team’s aim was
to reach 500 challenges by the end of the summer. Between both the Brussels and
Bergen pilots, participants partook in a total of 937 challenges. In order for
participants to engage in the challenges, they simply log into the platform, and select
the button labelled challenge. Each challenge rewards participants with points. The
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platform keeps track of who is in the top 10 of different challenge types, so that
participants may feel motivated to improve their ranking.

The leader board provided a ranking of all pilot participants who had
engaged in various consumption challenges.

4.6 Workshops
We organized 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 sought 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-organized workshops with a citizen-oriented government
organization focusing on energy reduction, Homegrade, 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 organization 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.
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4.7 Living labs
The Living Labs were meant to be an innovative instrument to ensure continuous
participation of the stakeholders in the co-development of the PARENT platform and
PARENT final recommendations. This brings Living Labs very close to a methodology
for the collaborative construction, or co-design, of innovation through the
involvement of users and stakeholders in real-life testing and deliberation. In Brussels,
the Living Labs acted similarly to a steering committee or an advisory board for the
platform, its development and its usage in the Brussels pilot. The Living Labs were
composed of about 50% local energy stakeholders and 50% pilot participants.
The three sessions occurred between January and November of 2018, during which
each meeting was run largely as a round table discussion guided by a project team
member. The living labs frequently utilized the collaborative activity of post-it notes
to visualize perceived impact of various sustainable actions. Over the course of the
Brussels pilot, the objectives of the meetings were to :
• Map and identify best practices in citizen-directed initiatives on energy
reduction at a local level
• Map and identify available technologies to help reduce energy consumption
• Dream and reflect on scenarios for a more sustainable Brussels

5 Pilot results
During registration, participants completed a clustering survey, which allowed us to
group households with similar characteristics (number of people in household, size of
home, commune). This was necessary for the comparative consumption data included
in the newsletters and on the online platform. Participants were also requested to
complete an initial survey, which gauged people’s motivations and awareness of
sustainable initiatives. This survey asked questions regarding participants’ household,
lifestyle, attitudes, and values. The reason for the questionnaire was to help us better
understand motivations and barriers for sustainable energy behavior, and to identify
factors that may be linked with interest and ability to act towards energy saving. For
a full report on these first two surveys, please consult D4.3 User Analysis Report.
At the end of the pilot, participants were asked to complete a third and final survey
on their experience with the project. The survey consisted of four sections, measuring
general impressions of the project, satisfaction and use of the Smappee monitor and
application, satisfaction and use of the PARENT platform, and sustainability changes
made during the project. With their consent, we also collected the energy data of
participants through the Smappee monitor. The Smappee measured the
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consumption and production (for people with solar panels) data for a period of about
two years (maximum). This section provides a report on the survey and energy data.

5.1 Survey results
5.1.1 Overview
The following data is a brief synopsis or overview of participant households who
completed the final survey. This data was collected from 43 out of 88 participants
with installed Smappees.

Household size
5%

12%

1 person

19%

2 persons
18%

3 persons
4 persons
5 persons

28%

18%

6 persons

Figure 5.1.1.1 Household size

The largest group of respondents live in households of 4 persons (28%), closely
followed by households of 5 persons (19%), 3 persons (18%) and 2 persons (18%).
This spread of household sizes (but with a majority of families) is quite representative
to our overall sample of Brussels pilot participants (136 participants in total, including
those who returned and never installed Smappees).

Household type
14%
9%

Apartment in building
Apartment in house
House

77%
Figure 5.1.1.2 Household type
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Furthermore, most of the respondents live in a house (77%). This data shows that the
PARENT project may have appealed more to people who are more established, or
less likely to move. Home owners may also have taken a greater interest in the
Brussels pilot as the responsible party for managing energy consumption. Moreover,
those owning a house may be more flexible when it comes to installing the Smappee
monitor (as they do not need to request permission from a landlord).

Household surface area
2%

16%

< 70 m²
71 - 100 m²
101 - 130 m²

56%
26%

> 130 m²

Figure 5.1.1.3 Household surface area

Finally, of the previous data displayed, over half of respondents live with 4 or more
persons in the household, as well as live in houses. According to the household size
data, it is understandable that most homes are relatively large (over 100m2).
5.1.2 General impressions of the PARENT project
This section of the Brussels pilot final survey asked participants about their feelings
of how the project was carried out, as well as what learning outcomes participants
may have gained during the project. Questions in this section are quantitative as well
as qualitative, and they address topics such as project communication, initiatives and
more.
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Please rate the importance of each PARENT measure
in adopting a sustainable lifestyle.

PARENT impact on a sustainable lifestyle
0%

20%

Information session
Workshop 1

9%
19%

Smappee monitor and application

30%

PARENT online platform 1:comparison
PARENT online platform 2:challenges
Wattmeter
Prizes/rewards

5 High positive impact

26%

16%
14% 0%

51%

12%

9%

9%

14%

26%

28%
7%

19%

30%

3 Neutral impact

16%

2% 7%

5%

16%

47%
58%

56%

4 Some positive impact

28%

30%

30%

7%

5%

53%

21%

Direct communication with project team

21%

49%
23%

23%

100%

44%

7%

37%
30%

7%

7% 2%

26%

7%

80%

37%
37%

Newsletters

The Di.o smart plug

60%

35%

Workshop 2
Involvement of the municipality

40%

21%
37%

5%
5%

2 Negative impact

19%
21%

1 Not applicable

Figure 5.1.2.1 PARENT impact on a sustainable lifestyle

According to Figure 5.1.2.1, direct communication with the project team was highly
valued by survey respondents: 56% reported direct communication as having a high
positive impact and 21% reported direct communication as having some positive
impact. This response emphasizes the importance of the human element of
interaction and support in having an impact on perceived effectiveness.
The graph also shows us that the Smappee was either very popular or very unpopular.
The Smappee had the highest negative response (14% negative impact) of all
categories. At the same time, 30% of respondents said the Smappee had a high
positive impact.
Further, of the tools employed by the project team to provide pilot participants
support to reduce energy consumption, the newsletters and the online platform
comparison tool ranged highly (83% high positive to positive impact, and 74% high
positive to positive impact, respectively). Of the participants who attended, events
(information sessions and project workshops) were ranked highly; however, many
participants did not attend such events.
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The second survey question was a qualitative measurement of participant
experiences. The question read, “Please tell us what measure/event/initiative in the
project you liked most or found most informative or useful”. Responses share a few
themes in common; for instance, a few people stated that the meetings (workshops)
were helpful to them. Responses include, “first meetings”, “workshop in which good
practices are exchanged and which are an opportunity for a more user-friendly
awareness” and more. Specifically, people enjoyed the second workshop provided
by Homegrade. Another common theme among the answers is the Smappee. Two
individuals directly name the Smappee technology as being useful, while another
response is “new technology”. Finally, multiple respondents liked the comparison of
consumption data. For example, one person stated, “I like the data on comparative
households of the same size. This gives a good metric for improvement efforts”. This
question shows that not only did Brussels pilot participants enjoy many
measures/events/initiatives, but also the process of the project was a collaborative
learning experience.
Serving as a follow-up question to the one above, a third question asked “What other
measures did you think were missing that you would have liked to see?” What seems
to be the most common answer is the participants desire to have an improved means
of energy detection of devices. Further, many people believed the Smappee may
require some improvements to make it an easier device to use. A few individuals also
expressed the desire to have more workshops in order to increase collaboration. An
interesting suggestion by one respondent was, “challenges over a week: try to reduce
for a week. I think it would have been more interesting to ask us small regular
challenges to force us every week to go on the site”. This response is a useful
suggestion for building on the platform challenges, while also encouraging more
people to view the website and keep track of their consumption data.
Do you feel like you learned something?

PARENT learning outcomes
5% 2%
30%

21%

Yes, a whole lot
Yes, somewhat
Maybe a little
No, not at all
Other

42%
Figure 5.1.2.2 PARENT learning outcomes
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According to the data in Figure 5.1.2.2, 93% of respondents learned something. The
2% who responded “other” stated, “I did not necessarily learn so much new, but the
fact that we did it as a collective forced me into action”. Overall, 72% of respondents
answered this question positively (“yes, a whole lot” and “yes, somewhat”).
How satisfied were you with the communication throughout the project?
Very
satisfied

Somewhat
satisfied

Neutral

Somewhat
dissatisfied

Very
dissatisfied

Overall communication by
project organizers
Information provided at the
start of the project on what
the project offered and was
expected from you as a
participant
Information provided on data
protection and privacy

60%

33%

7%

0%

0%

60%

28%

7%

5%

0%

65%

23%

9%

2%

0%

Technical support by the
project team (excluding
Smappee helpdesk)
Responsiveness of the project
team to questions/
feedback/concerns

49%

37%

12%

0%

2%

63%

23%

12%

0%

2%

Table 5.1.2.1 Communication satisfaction

Finally responding to the last question on general impressions of the PARENT project,
the vast majority of participants were “very satisfied” and “somewhat satisfied” with
communication during the Brussels pilot. This information is useful to the project team
as information dissemination and collaborative discussions became a major focus of
the Brussels pilot.
5.1.3 Use and satisfaction with Smappee monitor and application
This section of the PARENT final survey asks questions about the pilot’s technical
aspect, the Smappee energy monitor. The Smappee monitor contributed greatly to
the Brussels pilot as a goal was to determine if technology can improve efficiency of
energy use in the home. The Smappee measured energy consumption and
production use by kilowatt hour (kWh). Smappee opinion varied greatly among each
participant, with technical difficulties impacting the user experience and attitudes
toward the technology for the duration of the project. The questions in this section
are on topics such as time spent on the Smappee application, change of interest over
time, favorite and least favorite features.
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How satisfied were you with the Smappee monitor and application?

Smappee satisfaction
0%
General satisfaction of Smappee

20%
16%

Installation process and support

The DiO smart plug that came with the monitor

Very satisfied

Somewhat satisfied

12%

Neutral

21%
19%

100%
2%

21%

19%

49%
26%

16%

80%

21%
37%

23%
9%

60%

40%

28%

Graphs on overall energy consumption
Consumption information on household appliances

40%

14%

21%

5% 2%

40%
14%

Dissatisfied

2%

5%

40%

Not applicable

Figure 5.1.3.1 Smappee satisfaction

Figure 5.1.3.1 shows there is a diversity in responses. The Smappee either worked for
people and made an impact (56%), or it did not and created frustrations (21%). In
particular, the respondents were satisfied with the graphs on overall energy
consumption (72%) and quite satisfied with the installation process and support
provided (65%). However, respondents were dissatisfied with the consumption
information regarding household appliance detection (40%) and few used the smart
plug.

How often do you look at your Smappee application
on your phone or computer on average?
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Time on Smappee online application
2%

7%

23%

19%

Everyday
Several times per week
Once a week
Once a month
Less than once a month

23%

26%

Never

Figure 5.1.3.2 Time on Smappee online application

Over half of respondents used the Smappee app at least once per week (72%).
Overall, the data shows quite a variation in use. This may be the result of the
comfortability and ease of respondents when navigating the Smappee application on
a device.
Did your interest in the Smappee energy monitor
and application change over time?

Smappee interest over time
2%

Yes, I was active in the beginning but
then started checking it less often

19%

Yes, I was hesitant in the beginning
but then I started using it more

2%

No, my use was relatively constant
over time
77%

Other

Figure 5.1.3.3 Smappee interest over time

Looking at Figure 5.1.3.3, we see that most participant’s enthusiasm faded over time,
but still, 19% maintained a similar level of interest in the technology over time. This
information is crucial for understanding why participants’ use decreased over time.
As mentioned earlier in this report, the opinions regarding the Smappee device were
very split. A qualitative question probes the Smappee subject further, asking “What
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did you like most about the Smappee energy monitor and application?” The most
widely used response is the ability to view consumption data in real time.
Respondents also enjoyed the comparison of consumption data, and its visualization
in graphs. A response that stands out is, “The weekly graphs are interesting. I have
never managed to sort out the individual appliance plug ins. However, we have
changed the way we use appliances, we now heat much less (17 degrees as opposed
to 20.5 degrees during day time) and we have no appliances on standby”. This
response shows that there is always room for improvement with the Smappee device;
however, these people made a behavioral change to consume less energy as a result
of the Smappee application.
It is clear that the Smappee device can be altered to better serve the needs of the
participants. Another question asks, “What did you like least about the Smappee
energy monitor and application? What could be improved in a future version?” A
continuing theme in regard to the Smappee, participants’ most common desire was
the ability to detect specific appliances. According to the respondents, the
Smappee’s detection confuses appliances, making it difficult to know the
consumption data of specific appliances. Another common response is that
participants did not like how technical the Smappee is to operate. Several people
suggested further guidance during the installation and the creation of more
supportive materials that could be included in the app. This feedback validates the
experience of the PARENT project team, and thus some of this feedback had already
been implemented. For instance, the project team created a series of informational
videos about how to install the device, and how to detect appliances.
Was Smappee a barrier or a disincentive to participate actively?

Smappee as a disincentive
2%

12%

Yes
No
Unclear

86%
Figure 5.1.3.4 Smappee as a disincentive
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The majority, 86%, of respondents did not see technology (the Smappee) as a barrier
to participate actively, despite the mixed views on its effectiveness.
The final survey question, in regard to the Smappee device asks, “Do you have any
other feedback regarding the energy monitor and application?” Responses to this
question varied, with some stating the Smappee was “user-friendly” and “full of
important advice”, and others replying that the Smappee often malfunctioned. This
question shows that opinions of the Smappee depend upon the user. Another
important response includes, “practical tool to have the right reflexes. It may be
useful at first but once the gestures are acquired, it does not seem necessary to me
anymore”. This response provokes important questions about Smappee’s use over
the long term, or in other words, beyond the PARENT project.
5.1.4 Use and satisfaction of the PARENT platform
The PARENT online platform was developed to support pilot participants in their
journey to reduce energy consumption. The online platform gives participants access
to their consumption data. The online platform allows participants to compare their
consumption data to that of other Brussels pilot participants in order to encourage
friendly competition and incentivize change. Further, energy challenges could be
accepted by participants on the PARENT platform, where people could compete to
make their way onto the energy efficiency leader board.
How satisfied were you with the PARENT online platform?

PARENT platform satisfaction
0%
General satisfaction of online platform

20%
23%

Ease of use and clarity of information displayed
Comparison graphs with other participants
Smileys
Challenges and leader board
Very satisfied

40%

19%

33%
30%

23%
Neutral

19%
26%

26%
Dissatisfied

100%

14% 2%

33%

28%

Somewhat satisfied

80%

44%

30%

16%

60%

2%
5%

2%

33%

16%
16%
16%

26%
19%

Not applicable

Figure 5.1.4.1 PARENT platform satisfaction
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A majority of participants were satisfied with the various aspects of the PARENT
platform. Specifically, 66% of respondents were very satisfied to satisfied with the
ease of use and clarity of information displayed on the platform, and 61% thought
the comparison graphs with other participants were useful. We notice that the
PARENT platform was less used than the Smappee application (see ‘not applicable’).
How often did you look at the PARNET online platform
on your phone or computer on average?

Average platform viewing
23%

16%
Everyday
Several times per week
Once a week
Once a month
28%

33%

Less than once a month
Never

Figure 5.1.4.2 Average platform viewing

No participants (0%) checked the online platform either every day or several times
per week. The majority of participants checked the platform once a month (28%) or
less than once a month (33%). The online platform was less visited, perhaps as it
provided different types of information not relevant to real time use, and was on a
separate website where participants needed a separate password. Also, some
respondents did not seem aware of the platform’s existence, even though they would
receive personalized information from it directly in their newsletters.
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Did your interest in the online platform change over time?

Platform viewing change over time
5%

Yes, I was active in the beginning but
then started checking it less often
37%

Yes, I was hesitant in the beginning
but then I started using it more
No, my use was relatively constant
over time

53%
5%

Other

Figure 5.1.4.3 Platform viewing change over time

Over half of the users maintained the same level of commitment to the online
platform throughout the period of the project. There was less overall use (compared
to the Smappee application), but more consistent use over time. Users may have
been more consistent using the PARENT platform because the project team added
challenges regularly. Additionally, participants received tri-weekly newsletters which
sent the participants’ consumption data directly to them for viewing.
The first qualitative question about the PARENT online platform reads “What did you
like most about the online platform?”. The most commonly shared response is the
consumption comparisons to other participants. This response shows that the
PARENT project team was correct when they stated in the pilot protocol that using
comparison data would encourage friendly competition and motivate participants to
decrease their energy consumption. Most surprising about this question is that
multiple respondents stated they either never used the online platform, or only visited
it one time. It is unclear if people did not visit the online platform because they did
not understand what information was housed here, or simply because they chose not
to go online.
To probe further about why the platform was used and/or not used, the following
asked, “What did you like least about the online platform? What could be improved
in a future version?” Common responses include more guided support throughout
the pilot process, as well as “more content to remind us of good practices at the right
time”. Also a couple of people felt that it would be beneficial to have more clusters
and distinctions for comparisons among households.
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The final question about the online platform is “Do you have any other feedback
regarding the online platform?” The majority of respondents did not have further
feedback, although responses include a desire for smaller assessments of certain
devices and explanations for differences in consumption with other participants. One
response stands out; it says, “I hope it will continue to be accessible…have a global
vision and be able to compare consumption data.” This information shows that the
platform is useful, and at least one participant hopes the platform continues to serve
people in the future.
5.1.5 Changes made during the project
The last section of the Brussels pilot final survey asks participants about how the
project impacted them, or rather, if/how they made changes as a result of knowledge
gained during the project. The project team acknowledges that people make
changes of different types, at different paces. Depending on previous knowledge,
free time, and other personal factors, pilot participants may have had different project
outcomes. For instance, the PARENT team distinguishes between concrete change
and behavioral change. Behavioral change entails a shift in habits, such as turning off
the lights when you leave a room or choosing to take public transport to work rather
than drive. Concrete change entails the purchase, construction, etc. of a physical
appliance that will dramatically reduce energy use. An example may be purchasing
an electric car. In other terms, concrete change is structural while behavioral change
is functional. This section of the survey also evaluates the impact of community
engagement on participant outcomes. It seeks to evaluate if participants sought
additional sustainable initiatives as a result of the PARENT project.
Did you make concrete changes to your home?

Concrete household change
0%
Insulation

20%
19%

Energy efficient electronic appliances

60%

26%
33%

Energy efficient bulbs

33%

23%
7%

Other
Yes, I made a change

80%

100%

56%
35%

58%

Solar panels
Switch to greener energy provider

40%

37%

5%

77%
35%
49%

58%
21%

30%

No, I had already optimised prior to the project

No, I did not make a change
Figure 5.1.5.1 Concrete household change
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More than half of respondents (58%) switched to energy saving lightbulbs during the
span of the project. Interestingly, almost 20% improved the insulation of their homes
even though we didn’t provide any specific support or incentive, only information
dissemination and awareness raising. Some of the examples we provided require
major effort and it is therefore expected that we have a situation of no change being
made (e.g. solar panels).
Almost half (or 49%) of respondents, also made other changes. Of the people who
responded “other”, common themes emerged such as unplugging devices that are
“energy-hungry”, lowering temperature (in the house, when doing laundry, etc.), and
an overall increased awareness about energy use. These responses indicate
behavioral change (see Figure 5.1.5.2) rather than concrete changes. However, one
respondent stated they bought an electric car and charging station. Without being
prompted by the project team, this individual took a step to buy a physical object
that would reduce their environmental impact over the long term.
Did you make behavioral changes to your lifestyle?

Behavioral change
0%
Turning off lights

20%
23%

Turning off standby electronics and other devices
21%

Energy efficient heating/cooling

21%

Yes, I made a change

100%
5%

35%
35%

33%

33%

44%
51%

28%

No, I had already optimised prior to the project

9%

44%

47%

33%
12%

80%

72%

23%

Eco programmes on dishwasher/washing machine…
Other

60%

56%

Energy efficient cooking

Less use of hot water

40%

16%
60%

No, I did not make a change

Figure 5.1.5.2 Behavioral changes

Figure 5.1.5.2 shows that a vast majority of respondents made a change to turn off
standby electronics (91%). This outcome may be because the Smappee clearly shows
standby use. It is easy to turn off standby with the Smappee information, so this is a
simple behavioral change for respondents to make. This data also shows that many
participants had already adjusted their behavior prior to joining the project. For
PARENT is an initiative of JPI Urban Europe

38

Brussels Pilot Report

7/23/19

instance, 72% of respondents were already systematically turning off lights, 47% used
energy efficient heating and/or cooling systems, and 51% utilized eco-programs on
their dishwasher and/or washing machine. Many respondents may have made
behavioral changes toward energy consumption before the Brussels pilot as it is
becoming more widespread for companies to make “ecologically friendly” products
and services available to consumers (i.e. dishwasher settings). Of the respondents
who answered “other”, answers included behavior such as opening the fridge less
and reducing heat in one’s home.
During the project, did you notice a reduction in
energy consumption in your home?

Household consumption reduction
19%

Yes, I saw my energy consumption reduce on the
Smappee app or online platform

19%

Yes, thinking about the actions I took, I have a strong
feeling that I reduced my energy consumption

2%
9%

I am not sure, but I think I reduced my energy
consumption
My energy consumption remained the same

21%
30%

My energy consumption went up
I don’t know

Figure 5.1.5.3 Household consumption reduction

58% of respondents either know that they decreased their energy use, or at least they
believe they did. Even though self-reported, this is an important finding for our study.
We explore the consumption data as collected on the PARENT online platform in
section 5.2.
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Were there any changes in your level of self-sufficiency?
Were there any changes in your level of self-consumption?

Number of respondents

Solar panel consumption
7
6
5
4
3
2
1
0

Yes, it increased

Yes, it decreased

No, it did not
change

I don’t know

Were there any changes in your level of self-sufficiency?
Were there any changes in your level of self-consumption?
Figure 5.1.5.4 Solar panel consumption

In the survey we asked two additional questions to participants with solar panels.
Unfortunately, the questions may have been technically/semantically difficult to
understand. Many people responded “I don’t know” to the questions, “were there
any changes in your level of self-sufficiency,” and “were there any changes in your
level of self-consumption. Contrary to the Amsterdam pilot, the Brussels pilot did not
focus specifically on prosumers (people with solar panels). This data shows that, of
the participants with solar panels, many did not understand how to read the
production/consumption of the panels with the Smappee app.
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During the project, did you implement any changes other environmentallyconscious changes?

Environmentally conscious changes
0%

20%

Eating more local/organic/vegetarian…
Growing my own food

60%
42%

28%

60%

26%

56%

Using less packaging

47%

Making purchases more consciously

100%
9%

19%
40%

35%

Repairing broken things, upcycling items, donating…

80%

49%
12%

Travelling more by foot/bike/public transport

40%

47%

26%

14%
19%

51%

23%

Using less water

23%

Sorting and recycling more

26%

Wasting less

28%

47%

26%

Using fewer toxic products

28%

47%

26%

Other
Yes, I made a change

9%

47%

30%
60%

23%

No, I had already optimised prior to the project

14%

67%
No, I did not make a change

Figure 5.1.5.5. Environmentally conscious changes

According to this question, many participants were already practicing generally
sustainable lifestyles prior to the Brussels pilot. For instance, 60% of respondents
were sorting and recycling, and 56% were travelling using sustainable means of
transport (foot, bike, public transport, etc.). The newsletters published by the project
team generally focused on promoting broader sustainability change. Interesting data
from the above chart is that almost half (49%) of people changed their diet to reflect
more sustainable and healthy options. Also, almost half of the respondents (47%)
made the change during the Brussels pilot to use less packaging. Both were lifestyle
changes highlighted in the newsletters and encouraged through the challenges. Of
those who answered “other”, responses include participating in workshops to
prepare homemade products, using shared electric scooters for transport, and using
the Brussels orange bag for organic waste.
Building off the previous question, the penultimate question prompted participants
to describe in more detail any sustainable actions they took during the Brussels pilot.
Specifically, the survey stated, “Please tell us a bit more about your actions.”
Responses include a range of sustainable behaviors, such as reducing their
consumption of meat, travelling by bike and public transport, cutting down on water
use, purchasing new low energy appliances, sorting garbage, and investing in a home
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composting product. These responses indicate a shift in behavior beyond energy
related changes. A response that shows the PARENT project had an impact on the
participants is, “I informed my acquaintance of the existence of an energy monitor
like the Smappee.” If a participant is recommending the use of an energy monitor to
other people, it is likely they feel the monitor is useful. Also, this response represents
the goal of the Brussels pilot, to encourage sustainable energy use in the local
community by promoting communication and collaboration.
During the project, did you become engaged in any other new local initiative(s)?

New local initiative involvement
3%

9%

Yes, I became involved in
several initiatives
Yes, I joined one new initiative

44%

No, I am already involved in as
many as I can currently handle
44%

No, I was not interested in any
new initiative

Figure 5.1.5.6. New local initiative involvement

Finally, in response to the last survey question, we see that people are busy, and likely
only engage in the activities they can manage. The majority of respondents (88%) did
not join any new initiatives during the Brussels pilot. As people already involved in a
sustainability initiative, the PARENT project, it makes sense that participants may not
want to join more activities during this period. However, 11% did become involved
with initiatives with diverse sustainability focal points. This data shows that project
participants may have felt motivated to continue their efforts in the field of sustainable
change.
5.1.6 Main findings
Participant responses to the final survey were generally positive, indicating
knowledge gained and changes made. To review, participants found the newsletters
and comparative feature of the PARENT platform to be particularly helpful initiatives,
as well as the overall support provided by the project team. While data shows that
participants desire Smappee improvements, they also indicated the desire to have
more workshops (which provide participants with Smappee support). The Smappee
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either worked for people and made an impact (56%), or it did not and created
frustrations (21%). Over time, people’s interest in using the Smappee application
decreased, although 72% were satisfied with Smappee energy consumption data.
PARENT platform viewing followed a similar pattern, whereby 23% of participants
never viewed the platform. 58% of respondents either know that they decreased their
energy use, or at least they believe they did. The majority of respondents have made
both concrete changes, such as changing to energy efficient electronic appliances
and bulbs, and behavioral changes, like unplugging appliances on standby and taking
public transport. Not many participants joined new sustainable initiatives, but this
may have been a result of time constraints.
Overall, participants found the Brussels pilot initiatives to be informative and utilized
Smappee data to reduce energy consumption in their homes. Participants enjoyed
the collaborative aspects of the PARENT project and used the consumption
comparison and challenge data as a self-motivator. A theme to be further considered
is the decrease in interest over time, of the platform and Smappee application. The
Brussels pilot of the PARENT project incentivized change but must also sustain it.

5.2 Consumption and production data
In addition to the survey data, the PARENT project team has analyzed the
consumption data of pilot participants with the technical support of the Smappee.
The total participants with an installed Smappee, for either a short or long period of
the pilot, is 88 people. The first month the Smappee began to measure consumption
data was July of 2017. The last month the Smappee measured consumption data was
April of 2019. The Smappee not only measured the energy consumption data of
Brussels pilot participants, but also measured the energy production of participant
households with solar panels. The official pilot data collection ended in November
2018, and participants were notified of their ability to unplug their Smappee at this
time. However, the project team informed participants that if they were willing to
keep their Smappee plugged in beyond this time, the device would continue to
collect consumption data which the team could then compare to the data of the
previous year. For the individuals who kept their Smappee plugged in, there is data
for nine overlapping months. Although, data for the month of March 2019 is missing.
This is a result of a technical problem with the relaying of the Smappee data.
5.2.1 Overview
The overview of consumption and production data provides context to the pilot
analysis by displaying how many participants Smappees relayed valid data per month,
as well as the average consumption/production data per household during the
project.
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Number of participants with valid data per month
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Figure 5.2.1.1. Number of participants with valid data per month.

The above graph shows for how many participants data was collected each month. It
is important to note that if a Smappee was unplugged for a certain amount of time
during a given month, no consumption data was used from that household. For
instance, if a participant went on vacation for a week and unplugged their Smappee
during this time, their consumption data would not be collected that month on the
PARENT platform. The reasoning for this is to keep comparison of energy
consumption relative to each participant. If a participant unplugs their Smappee for
a week, their reported energy consumption will surely be lower than participants who
used their appliances on a daily basis. Therefore, if unplugged Smappees meet a
certain threshold of time, the data was not included in the data analysis.
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Average consumption and production per active
household during the pilot period
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Figure 5.2.1.2. Average consumption and production per active household.

The average consumption and production of all active households on the PARENT
platform are measured in kWh (by kilowatt hour). The average calculations are based
on the number of active Smappees per month. The number of active Smappees range
from 6 to 74 for energy consumption, and 1 to 12 for energy production. Hence,
overall figures of total consumption or total production are not relevant, as they vary
greatly depending on the month and number of active Smappees. Figure 5.2.1.2
shows that according to an annual interval analysis, average consumption decreased.
To provide some comparative examples, in July 2017, energy consumption was
243,45 kWh and in July 2018 energy consumption was 188,95 kWh. Likewise, in April
2018 average energy consumption was 221,32 kWh and in April 2019 energy
consumption was 188,04 kWh. For both energy consumption and production, we see
fluctuations (ups and downs) throughout and across the years, likely mimicking the
weather conditions in Belgium.
5.2.2 Consumption
The consumption data collected by the Smappee is displayed over a two-year period,
with comparison across 9 months. Average consumption, with continued use of the
Smappee, seems to indicate a decrease in energy use over time.
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Average consumption over entire period of data
collection
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Figure 5.2.2.1. Average consumption over entire period.

Figure 5.2.2.1 shows the average energy consumption over the entire period of data
collection, July 2017 through April 2019. The data shows that (from start to finish)
average energy consumption decreased from 243,45 kWh in July 2017 to 188,04 kWh
in April 2019.

Average consumption per household kWh
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Figure 5.2.2.2. Average consumption per household kWh.
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Difference in average consumption per household kWh
Period

Jul

Aug

Sept

Oct

Nov

Dec

Jan

Feb

Apr

Total

Average

243,45

176,86

223,96

259,91

305,75

303,04

296,22

257,88

221,32

2288,39

254,27

188,95

187,59

225,47

249,58

244,25

250,5

243,93

207,79

188,04

1986,1

220,68

Difference (kWh)

54,5

-10,73

-1,51

10,33

61,5

52,54

52,29

50,09

33,28

302,29

33,59

Difference (%)

22,4%

-6,1%

-0,7%

4,0%

20,1%

17,3%

17,7%

19,4%

15,0%

13,2%

13,2%

Average
consumption (Y1)
Average
consumption (Y2)

Table 5.2.2.1. Difference in average consumption per household kWh.

Analyzing only the average savings between the two overlapping periods (Year 1:
July 2017 to April 2018 & Year 2: July 2018 to April 2019), we see that the
consumption in Year 2 was significantly lower. This data hints at savings between
years of Smappee use.
Between the two 9-month periods (“Year” 1 and “Year” 2), the average consumption
dropped by a total of 302,29 kWh per household. This is an average of 33,6 kWh
saved per household, per month. The average household consumption during the
period of July 2017 to April 2018 (Year 1) was 2288,39 kWh, or 254,3 kWh per
household per month (2288,39 kWh divided by 9 months). Comparing this to the
average consumption in Year 2, the saving turned out to be on average, 13,2% per
household per month.
As a side note, in Table 5.2.2.1, as indicated by the yellow highlighted columns,
energy consumption increased between the months of August and September in
both 2018 and 2019, and increased between Year 1 and Year 2. However, we see a
dip in consumption between the months of January and February in both 2018 and
2019. We do not have a definitive explanation, but suspect that the holiday period
and weather conditions played a role.
5.2.3 Production
The production data collected by the Smappee monitor refers to the amount of
energy produced by households with solar panels. The dataset is small, with 1 to 12
Smappees relaying production per month. The range of production capacity is also
large. For instance, in July 2018, one household produced 0,7 kWh in the month
whereas another one produced 806 kWh. We cannot claim there has been an overall
increase in production; however, this is irrelevant as households did not report any
increase in their number of solar panels. What this limited data does indicate is that
households are on average able to produce as much energy as they consume.

PARENT is an initiative of JPI Urban Europe

47

Brussels Pilot Report

7/23/19

Average production over entire period of data
collection
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Figure 5.2.3.1. Average production over entire period of data collection.

5.2.4 Specific consumption comparison
Average consumption (kWh) of households with comparable months between years
Period
July (4)
Average
consumption (Y1) 229,80
Average
consumption (Y2) 220,54

Aug (12) Sept (21)

Oct (23)

Nov (33)

Dec (35)

Jan (39)

Feb (40)

Apr (47)

Total

Average

172,87

255,18

300,14

329,74

332,38

310,29

273,90

209,07

2413,37

268,15

170,32

222,47

270,44

270,20

281,26

258,37

221,44

188,92

2103,96

233,77

Difference (kWh) 9,26

2,55

32,71

29,70

59,53

51,12

51,92

52,46

20,15

309,41

34,38

Difference (%)

1,5%

12,8%

9,9%

18,1%

15,4%

16,7%

19,2%

9,6%

16,9%

16,9%

4,0%

Table 5.2.4.1. Average consumption (kWh) of households with comparable months between years.

The figures in previous sections show averages of households who did not necessarily
consistently show up in each month of data (see Figure 5.2.1.1 for overview in
fluctuation of data collection). Thus we conducted a secondary analysis of only the
households which had data in comparable months across the years. That is to say, we
looked at July 2017 and July 2018 and analyzed only those households with
consumption information for both months. With the low figures for production, this
seemed irrelevant for production data.
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Average consumption (kWh) of households with
comparable months between years
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Figure 5.2.4.1. Average consumption (kWh) of households with comparable months between years

Here we see a reduction of consumption across every comparable month of our study
period. The savings for this subset of pilot participants are quite a lot higher than
those of the overall group of participants: 309,41 kWh on average over 9 months,
making the average monthly savings 34,4 kWh (309,41/9). With the average
household consumption in the period of July 2017 to April 2018 being 2413,37 kWh
for the 9 months, or on average (2413,37/9) 268,15 kWh per month, the saving turned
out to be on average per household per month, 16,9%. It is worth noting that Table
5.2.4.1 and Figure 5.2.4.1 represent the subset of participants for whom we had the
longest and most consistent data.
Longevity in the project may explain why this subset of Brussel pilot participants
(16,9%) saw a greater decrease in their energy consumption than the overall group
of participants (13,2%). At the same time, it should be noted that both in Year 1 and
Year 2, the average monthly consumption of this subset of participants (268,15 kWh
in Y1 and 233,77 kWh in Y2) was higher than the overall group of participants (254,27
kWh in Y1 and 220,68 kWh in Y2). The smaller the number of participants, the greater
the differences between them. We did not analyze whether this subset of participants
is representative of the overall group of participants. It is possible, for instance, that
this subset of participants consists proportionally of larger house(holds). Suffice it to
say that the figures for the overall group of participants is more reliable than the
figures for this subset, as they pertain to a (much) larger group of participants.
Regardless, the overall monthly energy savings of this subset of households for whom
we have comparable data between years (16.9%) remains impressive.
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Average consumption (kWh) of households (Brussels and PARENT compared)
Average Brussels household Average PARENT household (all)

Average PARENT household (only
those with comparable months)

Average monthly consumption (Y1) 292

254,27

268,15

Average monthly consumption (Y2) 292
Difference compared to Brussels
household average (kWh, Y1)
Difference compared to Brussels
household average (kWh, Y2)

220,68

233,77

37,73

23,85

71,32

58,23

Difference (%, Y1)

12,92%

8,17%

24,42%

19,94%

Difference (%, Y2)

NA

Table 5.2.4.2 Average consumption (kWh) of households (Brussels and PARENT compared)

As a final comparison, the average household in the Brussels region uses around
3.500 kWh of electricity in their household per year.1 This equals a monthly average
consumption of (3500/12) 292 kWh. Our participants consumed less than the Brussels
household average in both years of the pilot experience. The data in Table 5.2.4.2
confirms that the self-selected group of participants is more energy and
environmentally conscious than the average Brussels household. It also illustrates
quite impressively that making conscious decisions to reduce energy consumption at
a household level makes a difference. Our group of PARENT pilot participants
consumes 24,42% less electricity than the average household in Brussels.
5.2.5 Main findings
On average 53 Smappees relayed data per month over a two-year period (with
comparable 9 months). The average household consumption decreased by 13,2%
between Year 1 and Year 2 of the Brussels PARENT pilot. Regarding solar panel
production, households are on average able to produce as much energy as they
consume. These figures, combined with the survey data, confirm that the PARENT
project succeeded in helping Brussels households reduce their electricity
consumption.

6 Conclusion

The PARENT project, or The PARticipatory platform for ENergy management is a
citizen-oriented research project with the aim to understand attitudes and behaviors
toward the topic of sustainable energy use. The PARENT project operated pilots in
three European cities, Amsterdam, Bergen, and Brussels. The Brussels pilot team

Energuide (2019) What is the average electrical power and gas consumption in the Brussels region?
available at https://www.energuide.be/en/questions-answers/what-is-the-average-electrical-powerand-gas-consumption-in-the-brussels-region/273/ [consulted 24 July 2019]
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recruited 136 households in the communes of Watermael-Boitsfort and Forest. The
pilot in Brussels consisted of four distinct phases. These four phases include
preparation for the pilot and recruitment of participants (Phase 0), registration of
participants and installation of Smappee energy monitors (Phase 1), community
building and engagement activities, including twenty tri-weekly newsletters, two
versions of the PARENT platform providing comparative consumption data and
sustainability challenges and three sets of workshops (Phase 2), and an extension of
the pilot to encourage intercommunication among participants (Phase 3). 88
participants (representing a total of 294 individuals) installed their Smappee, 18
participants decided not to install the energy monitor, either for technical (14) or nontechnical (4) reasons, and 29 participants were non-responsive and did not install the
energy monitor. The Brussels pilot ran from June 2017 until November 2018, for a
total of 18 months.
Technology played an important role in the Brussels pilot project. The Smappee
energy monitor provided participants with household energy consumption data in
real time. Building on the clustering data provided by participants and the
consumption data gathered through the Smappee energy monitor, the online
PARENT platform was the central hub from which participants could compare their
energy consumption to other households with similar characteristics (household size,
surface area, municipality). On the platform they could also engage in energy and
environment-related challenges, competing against and collaborating with other
participants to score points and win prizes. In addition to the project’s technical
components, the PARENT team also sent participants newsletters every three weeks.
These newsletters included a project update, a summary of participants’ energy
consumption in comparison with other households, as well as tips and local events
on energy reduction and sustainability. Finally, workshops and Living Labs gave
participants the ability to interact with others face to face, and to engage in dynamic
conversations about the Smappee and various efforts/initiatives to reduce household
energy consumption. All these tools were used to implement the Brussels pilot of the
PARENT project, with an aim of providing participants with the means to reduce their
household electricity consumption. The underlying assumption was that working in
community towards a common goal helps stimulate individual change.
Pilot participants completed both initial and clustering surveys to determine their
motivations for joining the project as well as to understand their basic housing and
energy consumption situation. At the end of the pilot, participants responded to a
final survey which asked questions about their general impressions of the PARENT
project, use and satisfaction with the Smappee monitor and application, use and
satisfaction with the PARENT platform, and any changes they may have made over
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the course of the project. Analysis of quantitative and qualitative questions
completed by 43 of 88 participants with installed Smappees show that overall,
participants found the Brussels pilot initiatives to be informative and utilized Smappee
data to reduce energy consumption in their homes. Participants enjoyed the
collaborative aspects of the PARENT project and used the consumption comparison
and challenge data as a self-motivator. They found the newsletters and the
comparative platform particularly helpful, as well as the overall support provided by
the project team. The Smappee either worked for people and made an impact, or it
did not and created frustrations. Over time, people’s interest in using the Smappee
application decreased, although the majority of participants were satisfied with
Smappee energy consumption data. Viewing of the PARENT platform followed a
similar pattern. The majority of respondents made both concrete changes, such as
switching to energy efficient electronic appliances and bulbs, and behavioral
changes, like unplugging appliances on standby.
In addition to survey results, the consumption and production data that was relayed
by the Smappee, were analyzed. The consumption and production data show us that
over a two-year period (with nine comparable months) about 53 Smappees relayed
data per month. Our annual interval analysis shows that average household
consumption decreased by 13.2% over the course of the Brussels pilot. Regarding
solar panel production, households are typically able to produce as much energy as
they consume. Overall, this data shows us that the Smappee energy monitor,
combined with the PARENT project community building activities, contributed to
participant energy reduction in Brussels, Belgium.
The Brussels pilot of the PARENT project aimed to utilize technology to incentivize
and support participants’ efforts to decrease household energy consumption. While
opinions varied, many participants felt the Smappee energy monitor was useful in
increasing energy efficiency. The findings show that consistency and longevity are
qualities of the pilot which the project team should evaluate further moving forward.
Importantly, participants are more likely to reduce energy consumption when they
have the ability to develop a shared sense of community in which to ask questions
and support one another. Technology does not stand alone. The PARENT project
confirmed that working in community towards a common goal helps stimulate
individual change.
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