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Abstract
This paper draws attention to the challenge to develop energy 
flexibility platforms that are understandable, usable and equita-
ble. This challenge merits attention given the growing recogni-
tion of the strategic potential of energy communities to create 
and retain value locally, and in so doing, accelerate the transi-
tion towards a sustainable energy system. ICT platforms with 
features like energy management services and smart energy 
apps are mobilized to unlock this potential. They enable access 
to the flexibility market, facilitate energy trade and promote 
community members’ engagement. 

However, these platforms are also a sign and accelerator of 
the increasing complexity of energy provisioning. With this 
complexity come new uncertainties, dependencies and risks 
of exclusion. As part of our participation in three major EU 
H2020 demonstration projects for community-centred energy 
flexibility – Hestia, Lightness and NRG2peers – we draw on the 
environmental justice framework to develop a co-creative de-
sign process capable of addressing these issues. The main chal-
lenges include recognizing and designing for a diversity of us-
ers’ needs and capabilities and creating a space for communities 
to be able to translate their social values into flexibility business 
models and matching technological architecture.

In the paper, we draw on our interviews and focus groups 
with pilot participants to identify the issues users face. We then 
report on our interventions in one of these pilots, where we 
focus especially on a co-design workshop, through which we 

try to align the participatory design process with justice prin-
ciples. We argue that this combination can bolster and enrich 
user-centred design practices, which will help ensure not only 
that flexibility technology is fair, but also effective. We conclude 
the paper by evaluating outstanding challenges in realizing that 
promise.

Introduction
Energy services companies are building ICT platforms to un-
lock the strategic potential of energy communities to create 
and retain value locally, and in so doing, accelerate the tran-
sition towards a sustainable energy system. Aggregators and 
other energy services companies provide features like energy 
management and in-home displays, which are designed to en-
able access to the flexibility market, facilitate energy trade and 
engage community members. However, there are substantial 
operational challenges in bringing these features to some de-
gree of “plug and play” status (a.k.a. TRL 10). Instead of seeing 
these challenges – and the inconveniences they cause – as mere 
unfortunate crumples that will eventually be ironed out, we 
can use them to reveal inherent tensions in this new market for 
residential flexibility. Those tensions reside in the fact that or-
dinary people – formerly mere consumers – are drawn into the 
management of a complex system of which they themselves are 
only a tiny part. In this paper therefore, we show the implica-
tions of operational challenges for users’ experiences in energy 
flexibility pilots and we argue that if we take them seriously, 
they can be the seed for better energy products and services. 
Products and services that respond not just to the interest of 
an energy system that needs to deal with an increasingly vari-
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able energy supply, but which also respond to the interests and 
abilities of residential end-users. We also show how we intend 
to take these implications seriously: by developing a participa-
tory design approach, based on our efforts in several EU H2020 
demonstration projects. We conclude by reflecting on the lim-
its to integrating such an approach in established development 
workflows.

Methods
Our argument is based on our monitoring of and participa-
tion in three local energy flexibility pilots. Local energy flex-
ibility (geographically bounded, optionally adopted by energy 
communities) is a very likely growth market, especially when 
regulatory frameworks finish the current process of adaptation. 
The first pilot we tracked, as part of a post-doc project at Wage-
ningen University, and financed by the Dutch national science 
organization (NWO), was that of a virtual power plant (VPP) 
in a suburb of Amsterdam. The pilot was part of a larger Euro-
pean demonstration project called City-zen, which included a 
number of other sustainable urban innovations. In total, the 
VPP project involved 49 households. Each household already 
had rooftop solar PV panels and as part of their participation in 
City-zen, they were offered a 4kW home battery. The role of one 
of the authors was to provide insight into the participants’ mo-
tivations and experiences and to create opportunities for joint 
reflection and co-creation of future directions for development. 
To provide insight, he conducted a survey with 25 participants 
and interviews with 12 participants. To foster co-creation, he 
and his colleagues organized two workshops, one to open up 
the black box of VPPs for the participants and to debate the 
values a VPP should embody, and another to discuss the results 
of the first workshop with project partners. 

The second case is the floating neighbourhood Schoon-
schip in the north of Amsterdam. A highly motivated group 
of some 30 households worked together to create a “beacon 
community” that could promote clean and affordable energy 
through grid management, local (economic) vitality and de-
mocratization of the energy system. It is now home to a semi-
independent micro-grid. DuneWorks are involved in this com-
munity through the H2020 project NRG2peers, for which we 
are inventorying experiences from frontrunner communities 
so that we can build tools, based on these accumulated experi-
ences, that can help other communities, policy-makers as well 
as energy (services) providers take steps to implement energy 
flexibility solutions. Recently, we conducted two focus group 
sessions there, to discuss what it means to be an ordinary mem-
bers of a ‘smart energy community’.

The third case is a small energy-positive district in Voorhout, 
also in the Netherlands. A compact neighbourhood of 33 homes 
that were built in 2019 to be energy net positive. In 2020, the 
district became part of the H2020 Hestia project (2020–2023). 
The Hestia consortium strives to create an energy-flexibility 
platform that is tailored to the residential market: to be able to 
leverage small-scale flexible assets and offer an interface that 
is user-friendly and a value proposition that makes sense to 
households. In order to accomplish this goal, co-creation is at 
the core of the project. As a member of the consortium, Dune-
Works’ role is to help design the co-creation methodology and 
implementing it in Voorhout. That means helping to carry out 

an initial survey (23 respondents), conducting interviews (10) 
and focus groups (2), organizing a co-design workshop (1) 
and, in the future, training workshops as well as coordinating 
experiments that simulate (aspects of) demand response (DR) 
actions.

The participatory design approach we expose in this paper 
is therefore still very much a work in progress. Furthermore, 
the primary research we conducted (especially the interviews) 
concern histories that we were not (directly) involved in: for 
City-zen VPP, we reviewed people’s preceding ‘energy biogra-
phies’ as well as their first experiences in City-zen; in Voorhout, 
we queried people about their experiences living in their new 
smart homes, whereas in Schoonschip we asked them about 
daily life with a semi-independent smart micro-grid. In all 
three cases, our research activities were geared towards mak-
ing meaningful interventions later on, primarily through the 
workshops we organized, based on what was relevant to peo-
ple’s experiences.

Approach: making the most of the messy process of 
innovation 
Let’s start with a preamble. Why care about innovation process-
es? Why try to improve them through more inclusive participa-
tion? At the risk of stating the obvious, innovation and learn-
ing is not a phase where things go wrong and then afterwards 
they go right: what happens in the design and beta phases will 
carry over into wider rollouts. It’s best to make sure then that 
as many pain points are surfaced during that phase. Nor is the 
current innovation in decentralized energy (services) a fleet-
ing moment, after which we will settle again into a ‘new nor-
mal’ energy system. We are looking at at least a decade of niche 
disruption and another of continuous iteration. It is therefore 
worthwhile investing in how to learn how to do innovation in 
energy markets responsibly and fruitfully. 

Innovation is not easy. There is no neat, linear process to de-
veloping new products and services, especially when these di-
verge significantly from what is on offer in the existing market. 
Existing balancing markets offer some templates and relevant 
experience, but integrating residential assets into flexibility 
markets is work of a qualitatively different nature. Developers, 
companies, and other participants to the innovation process 
therefore need to cobble together the elements. This iterative 
process is messy, with lots of false starts and pit-stops along the 
way. And that’s just from the technical point of view. From an 
institutional perspective, meanwhile, ‘energy community’ is 
still a very young concept, and while efforts are well on their 
way to encode its existences and rights into law, the actual ap-
plication and promulgation of this concept throughout the sys-
tem is still nascent, especially in Europe. Key questions about 
how do to this remain unanswered. (Boekelo & Breukers 2021) 

In addition to all this, community flexibility is about creating 
a new kind of value – the value of matching demand and supply, 
of controlling the flow of electrons, especially at the outer edges 
of the grid. Now, this is value for the grid. It is the expectation that 
if residential users – especially as members of energy communi-
ties – are able to provide that value they will also get something 
in return. However, this latter part has been quite poorly imag-
ined (Skjølsvold et al 2017; Mourik et al 2019; Mourik et al 2020; 
Hansen & Hauge 2020). What user input is actually required to 
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produce grid balancing value? What capabilities and resources 
does it require (Powells & Fell 2019)? How can the users be com-
pensated for it? While such questions are now being asked more 
seriously, a focus on user value and user practices is in fact still 
marginal in actual innovation for energy flexibility. 

We thus have quite a complex process of innovation that can 
act as a magnifier of complexity of the service they are trying to 
build. Put differently, the process compounds the fundamental 
tension in residential energy flexibility and thus bring out more 
saliently the impact it might have on end-users. We are there-
fore presented with two challenges: 1) to improvise as sensibly as 
possible towards a sufficiently stable system; and 2) to integrate 
user value into the heart of flexible energy.1 We argue that it is 
possible and even beneficial to tackle these two problems at the 
same time. Furthermore, we make the case that the environmen-
tal justice perspective hones any user-centred approach. 

USER-CENTRED DESIGN 
Should development switch from being grid-centred to user-
centred, what are then the questions that developers need to 
take into consideration? 

• ICT platforms are a sign and accelerator of the increasing 
complexity of energy provision. How will communities ac-
quire the capabilities to make collective informed decisions 
and influence the constitution of this new market in ways 
that protect their interests?

• How can we design for and with communities? The chal-
lenge is not just getting individual user experience right, but 
also addressing social relations within the collective. This 
is particularly relevant for the choice and crystallization of 
business models, which can have important material and 
practical implications for (different) users (within the com-
munity). 

• Finally, access to energy is a human right and a safe, afford-
able, and accessible energy system is a public good. How can 
we integrate ethical and regulatory frameworks into the ‘de-
sign’ of this new era of decentralized energy?

Co-creation as new paradigm
In addition to these questions about user value and user experi-
ence and justice, we need to grapple with the cross-disciplinary 
collaboration among (new and unfamiliar) partners. To ad-
dress this double need, co-creation is the name of the game. 
Co-creation allows multiple and diverse actors to share agen-
da-setting powers and responsibility and collaborate on finding 
solutions. The co-creative process can thus help disentangle the 
complex (social) wires, between partners in the supply chain, 
but also, and especially so, with and for residential users and 
energy community (members). In a word, co-creation provides 
a space for citizens to share what energy means to them and for 
stakeholders to build these insights into their programmes for 
change and thus make them more just (Itten et al 2021). 

1. Space does not permit us to expound both aspects of our participatory design 
approach in full, which is why we focus in this paper on integrating user value in 
technology development. For now, we refer to Mourik & Bouwknegt (2021b) for 
other examples of how user value can lead to better innovative cooperation in the 
supply chain.

Co-creation draws upon, but also goes beyond, user expe-
rience (UX) research and design methodologies. UX design 
in digital products has taken great flight, but it is still in its 
infancy in the energy field. Its methodologies can help pull 
product and business model developers out of their singular 
focus on the grid and its technical challenges, and bring into 
focus household users and their needs. At the same time, UX 
design alone is not enough, because we’re not dealing with a 
simple commercial (consumer) product. We are assuring and 
perhaps improving access to clean and affordable energy. That 
means we should build justice right into design (Costanza-
Chock 2018). We therefore also draw on the environmental 
justice literature to improve participation. The ‘addition’ of 
the environmental justice framework raises awareness, sharp-
ens the tools, necessary for what is a basic need/public good/
utility. 

Five operational principles of the environmental justice framework
As a reminder, the main elements of environmental justice are 
justice through recognition, procedural justice and distributional 
justice. In addition to these classic three dimensions (Schlos-
berg 2004), we also work with the ideas of capabilities and re-
sponsibilities (building on Davoudi & Brooks, 2014. See also: 
McCauley et al., 2013, Schlosberg, 2013, Jenkins et al., 2015, 
Sovacool & Dworkin, 2015, Aygeman et al., 2016). The value of 
these five dimensions is that it allows us to diagnose patterns of 
maldistribution and perceived injustice as well as identifying 
mechanisms underlying these. This in turn allows co-design 
facilitators to identify design needs and opportunities and the 
resources that different participants need to contribute insight 
and solutions to the challenge.

• Justice through recognition is concerned with the question 
“Who counts?”. It is constituted through acknowledging and 
embracing the diversity of identities, values, wants, needs 
and histories of all relevant actors (Fraser, 2001). In the pilot 
projects discussed in this paper, this concerns citizens and 
businesses which are involved in the community, and other 
key stakeholders, such as distributions system operators, en-
ergy service companies and policy makers. 

• Procedural justice or participation revolves around the 
question “Who is heard?”. Where recognition is about hav-
ing a seat at the table, participation is about being able to 
speak at it: having a voice (Young 1990; Rasch & Köhne 
2017). 

• Distributional justice provokes the question “Who gets 
what?” in order to address the allocation of positive and 
negative impacts across actors in the energy system (Mil-
chram et al., 2018; Milchram et al., 2020). For example, in 
the context of energy communities, more affluent members 
tend to be better able to profit from flexibility services (Pow-
ells & Fell, 2019).

• The capabilities approach addresses the question “Who can 
do what?”. Building on Sen (developed by Nussbaum), “ca-
pabilities” are understood as people’s ability to achieve (and 
have a say about) what is of value to them (Sen, 2009; Nuss-
baum, 2011; Davoudi & Brooks 2014). Co-creation process-
es that do not take into account differentiated capabilities 
to participate may lead to unjust distributional outcomes.
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• Addressing responsibility requires deliberating the ques-
tion of “Who does what?”. Normatively speaking, people 
must have an effective say in what responsibilities they 
take on and are able to carry out with their capabilities. The 
ethical question of how much responsibility an individual 
should carry emerges at the crossroad of capabilities, just 
procedures and distributional justice. (Davoudi & Brooks 
2014) 

Using co-creation methods and using the environmental justice 
framework as a guide and monitoring resource, we can equip 
ourselves to foster technology development on the basis of user 
value, and values for energy communities in particular. In par-
ticular, the combination can help us address the three questions 
above: which are questions about capabilities and just proce-
dures, about recognition and responsibility, and distribution, 
respectively. Before analysing our own efforts in this space, we 
review the state of the art of energy flexibility development on 
the basis of three pilot projects. 

Results: users’ experiences of complexity in 
community energy pilots
In this section we discuss research with residents that we con-
ducted in three sites where a system for neighbourhood-level 
demand-side management was or is piloted.

LOST IN INTERFACES: SYSTEM STATUS UNKNOWN
In City-zen, we found that the new battery and its interface, as 
well its remote operation by the aggregator, obscured energy 
flows from view and broke feedback loops between the PV gen-
eration and the electricity monitoring and consumption that 
residents had built up previously. The ‘nerdier’ participants had 
initially relished the idea of new insights that the VPP set-up 
would provide. However, for the duration of the project, expec-
tations were far from met. 

They aren’t logical, the graphs [in the energy dashboard]. 
The first few days - you have this blue colour, that’s your 
own consumption - but you see here, where you have two 
hours of zero consumption but also a reduction in battery 
capacity - you know: something isn’t right. Somewhere the 
meter is off. There’s a reduction in capacity, so there must be 
consumption - there’s no other way. I’m still trying to figure 
things out: what’s really happening? (Ernst2)

For those with less nerdy inclinations, the set-up proved a hin-
drance as well to their monitoring habits. 

Until this installation [of the battery], things were very sim-
ple. The digital meter indicated how much Watt you’re gen-
erating every hour, and by the amount you fed back into the 
grid, you can deduce the solar yield. [...] I cannot see that 
anymore, because it’s going into the battery - so the current 
capacity or consumption [on the meter] - so, what it’s get-
ting from the grid - is zero. (Peter)

The relative inscrutability of their home and its electricity flows 
derive from a combination of three things: 1) poorly or non-

2. Names are anonymized. 

performing battery, which made it difficult to say anything sen-
sible about it; 2) the inherent destabilization of feedback loops 
when a third, external party with remote-control capabilities is 
introduced; and 3) the failure of the digital interface to compen-
sate at least to some degree for that third-party destabilization. 

In Voorhout, people also expressed their frustration at not 
being able to ‘read’ their home. In one interview, a husband said 
that even though he’s the one who deals ‘with all the technical 
stuff ’,

don’t ask me what all those numbers in the meter box mean. 
I see things there where I think ‘that’s not possible’. The way 
I think it is, that’s not possible. But here it is, in front of me. 
Like, the system is fused for 10 amp, I sometimes see values 
of 19 amp appear. How? (Karel)

The homes came with a smart home platform that was sup-
posed to tie all the different smart devices together. Through 
an app people should have been able to check the status of the 
devices and control the operation of some of them. However, 
some people didn’t understand the information that it did sup-
ply though (“With this app you can’t see the forest for the trees” 
– M). Others felt it was badly designed – unclear and unattrac-
tive: A “mickey mouse app”. 

In terms of insight into the system status, then many felt they 
were on their own.

How do we know if the system works? We basically have to 
assume that it works.” (Marcel)

In Schoonschip too, everyone seemed to agree though the plat-
form (dashboard) currently in place is not user-friendly. The 
combination of the already complex physical technical arrange-
ments and a digital layer that didn’t offer intuitive insight and 
interaction possibilities led to the loss of a sense of control and 
people’s subsequent disengagement from the system. 

My first feeling is that of failure. I think it is my responsibil-
ity, because others can do it, yet I cannot. (…). I cannot call 
Eneco [a distribution system operator], but have to bother 
my neighbour…

(…) it simply is a black box to me. So I ignore it.

AUTOMATION AND CONTROL
Like monitoring, automation was broken. We use that word de-
liberately: there is the expectation of a connecting line to some-
thing, but the line breaks halfway. In Voorhout, automation was 
promised at the beginning when people moved in. The home 
would take care of all their needs. All residents needed to do 
was pay a €18 flat fee per month. For some this was definitely 
an enticing promise of convenience. When a house responds 
to your (pre-programmed) needs, it can feel as an extension of 
one’s needs or desires.

We didn’t want the heat pump to start up at night, because 
of the noise. So a mechanic replaced our thermostat, pro-
grammed it to go down a degree at night and go back up in 
the morning, and voila! See, that’s the kind of thing [auto-
mated solution] we’re looking for! (Henk)

But when automation wasn’t working according to preferences 
(or at all), there is no convenience and the automatic extension 



5. A SMART NEW START FOR SUSTAINABLE COMMUNITIES

 ECEEE SUMMER STUDY PROCEEDINGS 677     

5-263-22 BOEKELO ET AL

of residents’ needs breaks. As a result, such jarring experiences 
probably strengthened residents’ desire for (more) manual con-
trol. 

Twice it was over 25 degrees [Celsius] here, and we’re un-
able to get it colder. Remotely they could reset it [the heat 
pump], which is clever. No one had to come by. But on the 
other hand, I feel like, I want to be able to do it myself, be-
cause if they can do it remotely it should also be possible 
here. (Karel)

“What can you do about it if your heat pump heats up your 
boiler 2–3 times a night?” (Michiel)

And if manual control is not possible or desirable from a sys-
tem’s point of view, at least people want to understand what’s 
going on beyond their role. Automation, when it happens be-
yond/irrespective of user needs/desires, it can also become ex-
cluding.

I want to have insight into the house. I simply want to un-
derstand what’s happening in my own home. (Frank)

This is important also with respect to trust. 

You can’t see where the power is going from your bat-
tery. You can see at 9 o’clock in the morning that it’s being 
drained... But my ideal was that I generate my own power 
and charge my car when the sun shines. (Michiel)

To Voorhout residents, the battery is just randomly doing 
things. There is no real rhyme nor reason. That might not have 
been such a problem, were it not that it was surrounded with 
this worry about the safety (and comfort) of the battery, the 
inverter and its surrounding wiring. The combination of that 
anxiety and the fact of not being able to see or deduce what was 
going on (why it was happening) and who was benefiting from 
this turned battery operation into a source of dissatisfaction. 

DISENGAGEMENT AND TRUST
When intentions can’t be realized, because they are frustrated 
by technology, the result is disengagement and distrust. If you 
can’t see what’s happening, you wonder why you can’t. If tech-
nology doesn’t respond to what you ‘tell’ it to, maybe you give 
up on the whole thing. This has important implications for the 
success of a technology (or a concept, a service) that for the 
moment has to rely, not on providing monetary value, but on 
being meaningful for people, whether it’s in terms of comfort or 
social engagement (in the community, or for the environment). 
From a workshop interaction in Voorhout:

Because it all doesn’t work yet [software and hardware], 
you’re not involved in it. (...) You can’t gauge it (Jolanda)

You don’t know what it will yield, whether it will really be 
[energy] net-positive. (Willem)

When people lack, and especially lose, insight or their sense 
of control, it negatively impacts their engagement, sense of 
responsibility, as well as more broadly their perception of the 
platform’s value proposition.

In Schoonschip, the lack of transparency or intelligibility also 
provoked questions about the purpose and performance of the 
platform as a whole. People wondered about the algorithm and 
what it was actually doing in the background – steering for 

financial or environmental gain? And what does that actually 
mean? ‘What is actually being developed for us?’ ‘Are we actu-
ally just a means for them to develop an algorithm they can sell 
to others later on?’ 

What is the intention of a tech company in the end…if it is 
about making money, then it is not about sustainability in 
the end. It’s as simple as that.

Communication
Not understanding can also be unsettling. Not understanding 
means a loss of (sense of) control. This is only heightened when 
things don’t work well, as they did in all three pilot cases (where 
especially the battery was a source of concern). Such problems 
have undermined trust in the system. In those cases, commu-
nication is key to maintain trust, but in all three cases, residents 
reported lack of (consistent) communication and (repeated) 
broken promises about how problems would be fixed. 

The fact that developers and project owners simply did 
not match people’s expectations about what it means to be 
properly informed, the residents felt like they were not being 
taken seriously. These frustrations compound the distrust that 
many people across the pilot sites expressed with regard to the 
true business model and who stands to gain from these new-
fangled technologies.

CONCLUSION
People in Schoonschip and Voorhout did not feel like they were 
taken seriously. Not “taking users seriously” is a sign of faulty 
channels of communication. It may very well be an indication 
that (really existing) users were not at the centre of the develop-
ment strategy (see Verkade & Höffken 2018). That means that 
the developers may miss out on key ‘intelligence’ about how the 
technology is to eventually going to (have to) work. It misses 
out on co-creation. Thus far, in these three projects, though 
more so in City-zen and Voorhout, smart energy technology 
has been experienced more as a hindrance than as empower-
ment.

Empowering users, however, is key to a participatory design 
approach. That means providing them with information that 
they need, but also allowing them to acquire the capabilities 
to participate as true partners in co-creation. Empowerment 
dovetails with these residents’ demands: to better understand 
what is going on. ‘Having to learn’ how something works is not 
just seen negatively: it can be deeply gratifying or fulfilling to 
acquire and master new skills.

The frustration of not being taken seriously also highlights 
another value of co-creation: building (or repairing) trust. In 
fact, the starting point for participatory design trajectories is 
often the erosion of trust: towards institutions, data collection 
methods (surveys, data processing) as well as the role of the 
researcher or facilitator (Harrington et al. 2019). Co-creation 
– inviting a diversity of participants to the table – is well-suited 
to this challenge because acknowledging distrust means rec-
ognizing diversity in the environment. Bratteteig et al. (2012) 
thus see “getting to know and respect each other across differ-
ences in position, perspective, knowledge and skills” as a way 
for trust-building in participatory design for complex IT ap-
plications. Admittedly, all this does make the design process 
more complex (Smit & Iversen, 2018). Yet, untangling the com-
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plexity jointly may well be necessary for broken-down use-case 
scenarios. 

In the next section we discuss one example of how we’ve tried 
to put into a place a participatory approach to design, and how 
we could use the environmental justice lens to assess the design 
challenge and evaluate our co-design process.

Intervention results: Hestia values workshop – co-
design in action
While the process of creating a joint learning space is naturally 
multifaceted, for the purposes of this paper, we would like to 
focus on a workshop that we organised during a ‘co-design’ 
evening with the residents. Our (ongoing) overarching task in 
Hestia is to tackle the main challenges for the co-design of a 
community energy platform:

• Will communities have the capabilities to make collective 
informed decisions and influence the constitution of this 
new market in ways that protect their interests?

• How can we design for communities, taking into account 
social relations and diversity within the collective?

• How can we integrate ethical and regulatory frameworks 
into the ‘design’ of a safe, affordable, and accessible energy 
system?

We organised the co-design workshop with 25 persons, repre-
senting 15 households. In terms of recruitment, it is important 
to know that half of the neighbourhood consist of houses spe-
cifically adapted to the (potential) reduced mobility of senior 
citizens, whereas the other half consisted of more conventional 
single-family homes. It may not surprise the reader that we had 
more success recruiting people of retirement age than the hag-
gard parents of young families. The older residents had also built 
out more of a community in the two-odd years of living there, 
which contributed to a sense of shared purpose and thus moti-
vated to join the workshop. From all accounts from the family-
side of the district, households led more ‘individual’ lives. 

MAKING INFORMED DECISIONS
The workshop in question consisted in part of a gamified dis-
cussion about what values should undergird a flexibility plat-
form and how that could be operationalized into an actual 
design of the platform. The format was initially developed for 
the City-zen VPP project. We used the game-like format to 
open up, step by step, the black box of flexibility platforms and 
guide them through a discussion of what value the platform 
is supposed to realize: financial return, community cohesion/
neighbourhood vitality or carbon reduction. On a series of 
‘stations’, they were presented with two contrasting statements 
that represented one or more of these values. By choosing one 
statement over another they would carve out a path along these 
‘stations’, in three to four steps, until they wound up at one of 
8 final destinations: the flexibility platform of their own ‘de-
sign’. While on individual stations, the statements contrasted 
two values so as to create the possibility of discussion, over the 
whole of the workshop, the values were actually not mutually 
exclusive and in fact, as participants progressed, they com-
posed a mix of the three. So, while the final destinations con-
sisted of three main options – trading on day ahead markets, 

providing grid balancing services or promoting collective self-
consumption – each option would have 2 variations depending 
on whether participants had emphasized social, environmen-
tal, or financial aspects within these main results. In addition to 
these values, a final variable was introduced towards the end of 
the ‘line’: whether people wanted to actively contribute to the 
performance/realization of the platform or whether they would 
rather ‘outsource’ it to flexible assets (in this case, a household 
battery).

While the workshop thus breaks down the complexity into 
more digestible bits, it was also designed in such a way that 
were no final answers. Even the final destination provided in-
put for further reflection. Participants would always first reach 
a decision and only then see the full consequence. They could 
therefore also experience first-hand – or at least, as directly and 
as viscerally as possible – the trade-offs and uncertainties that 
come with building a value proposition in energy flexibility.

DESIGNING FOR COMMUNITIES
Co-design should help communities face the challenge of local 
smart energy solutions collectively, not just as individual ‘users’. 
An important question that people need to address: what does 
it mean to be an (energy) community? From the interviews, it 
had already become apparent that the idea of an (energy) col-
lective is attractive, but not decisively so. One participant ex-
pressed the hope that Hestia’s involvement in the district would 
allow residents to come together and get organized. Quite a few 
others expressed something similar: that they would like to ei-
ther do something with neighbourhood or do something for 
the neighbourhood.

The energy community values game seemed like it was a 
good tool to talk through some of these questions, allowing 
residents to talk about who they were to each other and what 
role they wanted or felt ready to take on the world (of energy). 
Thus, we talked about whether it was realistic that they could 
jointly set investment goals for a shared energy fund, whether 
they’d be willing to ‘compete’ or to ‘share’ with each other, but 
also at which scale they felt they could take responsibility and/
or actually make a meaningful contribution (do they take on 
the task of saving the future of their grandchildren, or ‘the cli-
mate’, or just make their own neighbourhood more cohesive 
and prosperous – in a ‘clean’ way)?

The ‘outcomes’ of the workshop (4 groups of 6 to 7 people) 
pointed very clearly towards a community-oriented value 
proposition. A collective that used some of its revenue to invest 
collectively in new renewable assets offered the best compro-
mise between financial return, social cohesion and environ-
mental benefit. 

However, while the idea of some form of collective action 
was attractive, it was not idealized: most were sceptical of the 
possibility of making it all work if it would require joint deci-
sion-making (for instance, about where to invest the revenue). 

I can see value in a community fund, for repairs for example. 
Like a neighbourhood association. It can be tricky though: 
everyone needs to agree on the rules. With 30 homes, could 
be complicated. (Marcel)

People were also acutely aware of trespassing personal or 
household boundaries. Things shouldn’t get too cosy, so to say. 
So, while there was some enthusiasm about gamification…
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It should get fun too, to make a transition in our lives, to use 
more energy in the lower cost period. How cool would it be 
to have a game with our neighbours? Where the winner is 
the one who makes the most adjustments to their own life? 
Wouldn’t that be fun? (Erik)

…most people regarded it with some scepticism:

Cor: “the social aspect [in a scenario of collective self-con-
sumption with gamification features] is not that you do it 
for each other...” Johanna: “yeah, then you’re going to wind 
up sitting in the cold [with a jumper]”. Irene: “Whatever, I’m 
really not going to do that”. Marten: you’re afraid it will go 
too far? “Yes.” Irene: “And that you will get annoyed with 
people who don’t”. Johanna: “You get nasty conversations. 
Irene: “We have such good relationships in the neighbour-
hood, and we’d like to keep it that way!” (haha). (You also 
don’t know why someone has [certain scores]. Doesn’t really 
make sense). 

There is clearly a reticence about the loss of privacy and auton-
omy, and the prospect of neighbours meddling in each other’s 
business. 

However, most people did want some comparison to other 
households, just in an anonymous way.

It is also nice to see the whole group, I don’t need personal 
information of others, but the percentage of the group and 
that you see what the average is and see: ‘I am below or 
above or ok’. And then also with information about [wheth-
er it’s a] corner house or middle house etc. So that you can 
compare. (Neeltje)

It begs the question: what does it mean to be in an energy com-
munity? What do people need from the platform for them to 
have the idea that the community exists and that it is meaning-

ful space for them in which to act? Maybe an imagined com-
munity, lived vicariously through energy metrics as presented in 
a dashboard, suffices for many purposes. Such metrics might be 
enough to create the sense of being part of a moral community 
– of being in it together, of accomplishing something together. 
However, the quote above is probably not just a comment on the 
desirability of community. It is also testament to the uncertainty 
and unintelligibility of the system: when do you know that you’re 
doing good? How much is enough to do? Benchmarking by 
comparing to neighbours looks like an attractive and meaning-
ful method – basing oneself on some ‘normal’ use. 

Does the workshop show a path forward in designing for com-
munities? The Voorhout participants still had pretty vague ideas 
about what it means to be an energy community. These were 
their first-time reflections. The only thing that stood out clearly 
was the sphere of legitimate collective action was bounded by the 
protection of privacy and preservation of autonomy. Tentative 
though all the other reflections may have been, the significance 
of their lived experiences for how they reflect on the possible 
prospect of an energy community is clear. Some of the people 
who were in favour of ‘doing something with or for the neigh-
bourhood’ were also the ones who had already tasted something 
of an energy community: the ones who started out their (shared) 
journey in the neighbourhood first by comparing “how our 
houses were doing” in terms of PV electricity production and 
then quickly had to try to figure out together what was not work-
ing in their smart home. These local histories are important to 
incorporate into co-creation (Itten et al 2021; Walker et al 2021).

DEBATING VALUES AND VALUE DISTRIBUTION
Finally, can a workshop like this promote reflection about en-
ergy flexibility (in energy communities) in terms of its safety, 
accessibility, and affordability? Well, we did talk about these 

Figure 1. Sequence of steps in Hestia values workshop. In each ‘station’ participants debate and choose between two values.
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terms obliquely, through deliberations about what it would 
mean to prioritize one of the three values – financial return, 
community cohesion and climate benefit – over another. We’ll 
review a few examples. 

The first example relates to safety and affordability. Right 
from the get-go, in each of the four groups, there was a vo-
cal group that adamantly advocated financial return. They did 
so not because they said they wanted to maximize profit, but 
because, due to the experience with malfunctioning technol-
ogy, they preferred financial value as a hedge against future 
trouble. 

We have expensive batteries, expensive heat pumps, all ex-
pensive things, and at some point they have to be replaced 
- that has to be paid for… The disadvantage of this game 
is that we know too much. You see all the worries, you see 
that this will break down and that will break down. You 
know too much. If I didn’t know - if everything would have 
worked properly, then I would have easily gone for commu-
nity and the environment, all those good things. (Marcel)

In the end, financial return won the game only in one group 
and even there, participants backpedalled when they saw what 
excluding other values in a purely market-optimizing model 
would entail. (In fact, realizing that there was indeed a trade-
off for these different values was an important realization for 
some participants – that this ‘green technology’ is not inher-
ently green.) So they certainly did wind up debating the merits 
of other values as well. 

Let’s move to our second example then: the value community 
cohesion of local vitality. This example relates to accessibility 
and affordability. Prioritizing community pushed the question 
of distribution to the forefront: for if you do something with 
each other and for each other, who is going to put something in, 
and who is going get something out of it? What people thought 
of this depended a lot on the precise definition of the value 
proposition. When they all moved into the neighbourhood, the 
narrative of the local community put forth by the development 
company was that of “sharing” energy. 

[The CEO of the energy provider] told us we could reduce 
energy poverty. He has ideals. We could share or donate our 
surplus energy. (Simon)

The notion of ‘sharing’ takes electricity out of the market sphere 
and into something like the commons. That definitely sounded 
attractive to (prospective) residents, but if electricity is to be-
come a common pool resource, it also begged the question for 
them about fair use and triggered reflections about community 
inequality: 

F: Take those electric cars. Suppose you’re very frugal and 
someone else is not. Then you can get annoyed about that 
too. And that seems to be a problem to me, actually. (...) 

M: (...) Yes, if my neighbour has a Tesla.....then I’m filling 
up his car.

F: (...) But if someone says...I live frugally and I don’t do 
much and I keep my heating low....yes, why should you have 
to pay for your neighbours?”

In other words, it triggered some concerns over (wealthy) free 
riders.

It is not actually likely that there will be an ‘energy commons’ 
in Voorhout, announcements about sharing notwithstanding. 
If there is going to be some collective self-consumption model, 
it is more likely going to be on the basis of an internal market, 
with individual balances rather than a common pool. This dis-
cussion excerpt and the preceding one do show two things: the 
importance of being well-informed – well-equipped – to make, 
well-informed decision as a community. To know what options 
are out there and what their practical implications would be. 
Second, trust (in the sustainability of the value proposition, in 
the fairness of its financial model) and therefore engagement 
with the system depend decisively on whether the details have 
been thought through (whether ex-ante, in co-design or ex-
post, in operational practice). 

CONCLUSION
The workshop was meant to give people the (intellectual) tools 
– the capabilities – to make qualified assessments about what 
they want from their community energy platform. Ultimately 
though, it may have been more important for participants to 
engage with one another. These interactions allowed them to 
go beyond expressing their (pre-existing) opinions. If one con-
siders the residents to be in a (learning) process, where certain 
values or dispositions may be strong and relatively immutable, 
but what these values mean in practice are still in flux, suscep-
tible to changing circumstances and changing understanding, 
then bringing people together and allowing them to exchange 
ideas accelerates that process. Based on how participants evalu-
ated the game and the discussions, the workshop enabled the 
participants to learn about what is possible, now and in the fu-
ture. Not by being told about what was possible, but by engag-
ing themselves in discussions about pros and cons, by wrestling 
with the topic, to figure things out for themselves.

In terms of the learning process, it is clear that how people 
participate is (strongly) informed by what they have experi-
enced beforehand. The (positive) perceptions of community 
energy tied back to experiences of ‘community’ in neighbour-
hood. The caution against being overly idealistic and focus on 
financial security was directly informed by the expensive fragil-
ity of energy assets. Value distribution within the collective was 
largely an unstructured idea, and their flat monthly energy fee 
may well play a role here. In other words, people’s energy citi-
zenship is shaped by their everyday experiences of technology. 
Their ambitions can be tempered by structural uncertainties 
and false starts of the technologies. Technological complica-
tions or lack of intelligibility can lead to lack of trust, which di-
rectly (and negatively) shapes people’s engagement. Facilitators 
of co-design activities should be aware of these connections 
and be able to work with these experiences in order to construe 
acceptable forms of (future) engagement and pathways for (re)
building trust.

In that sense, having acquired some insight during the work-
shop, they also gained some sense of renewed control and 
agency. In part that may be because those mutual engagements 
in the workshop were good for community-building. In part it 
would be that they now had more tools in hand to assess what 
they had experienced and what they could expect. Likely, there-
fore, the enthusiasm that people communicated back to us or-
ganizers by the end of the evening, was the expression of having 
been set on a path, one which would ultimately allow them to 
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• Due to stark underrepresentation of the younger age brack-
et, families need tailored recruitment. Timing the workshop 
differently (weekend vs the week), or providing childcare 
service.

• How to acknowledge that this material is quite complex? 
How much responsibility should people carry to grasp this 
complexity? In so far as there are different people with dif-
ferent carrying capacity, the process should recognize and 
adapt service design to these capacities and needs. We’ve 
planned focus groups with women to identify with the gap 
between what they would want to understand and be able to 
do and their current capabilities in that regard. We are also 
planning training in Hestia’s digital interface and monitor 
its usability. 

• Identify and make explicit potential (or perceived) unequal 
distributions of costs and benefits. Theme was addressed, 
but not in relation to the design scope. We could drill down 
deeper into the business model (and thus value creation and 
distribution) of Hestia DR platform, partners and stake-
holders permitting.

• Trust is fragile and recovering it once lost takes time. Invest-
ing in the community with a workshop like this can spark 
hope and we should take care not to betray that hope. Our 
ability to create culture of cooperation among stakeholders 
will be key to this, so that user input can actually land.

Overall, the power of the environmental justice framework is 
that it allows us to reframe “complexity” as a function of capa-
bilities and participation and “trust” as a function of transpar-
ency and recognition, thus clarifying our course of action.

find out what good ‘energy management’ is. That may well be 
a kind of reassertion over the script for their neighbourhood 
and their homes. They had been handed a script – “you shall 
never have to worry about a thing/energy anymore, by the vir-
tue of our flat-rate monthly energy fees and the fully automated 
home” – but now they could start making their own narrative 
of a smart grid future.

How are we doing?
In this section we evaluate the research environment and our 
co-design intervention in light of the operational environmen-
tal justice framework. Based on this we also formulate some 
recommendations and points of attention moving forward with 
our participatory design trajectory. Anchored in the environ-
mental justice framework, for our design process we wanted 
to incorporate a diversity of voices, create recognition for their 
experiences and capabilities, and empower users to become 
partners in design, by opening up the black box of flexible 
energy technology and create debate about what people felt is 
important (see Objectives in Table 1). We matched these inten-
tions with core Values of participatory design: building trust, 
getting a better grip on complex systems, and to involve and 
recognize diversity. The Findings represent our initial research, 
whereas the Co-design represents (everything around) our first 
Hestia workshop.

RECOMMENDATIONS
Based on the inventory above, we need to meet at least the fol-
lowing challenges in fleshing out the participatory design ap-
proach (in Hestia and beyond): 

Table 1. Evaluating the values workshop in terms of objectives for just community energy co-design.

Objectives Value  Finding and co-design intervention 
Recognise diverse 
user needs  

Build trust Finding: fairly homogenous groups, (upper) middle class, white. 
Mostly highly educated for younger cohort, less so for older cohort. 
Still: experiences vary significantly according to gender (cf. 
Breukers 2022) and age. 
Co-design: considerable challenge involving younger households. 

Recognise diverse 
capabilities (energy 
and digital literacies 
in particular) 

Grasp 
complexity 

Finding: developers make assumptions about technological 
intelligibility. However, wide variety in digital literacy and some 
technology not even accessible for most proficient prosumers. 
Questions about how effective digital technologies are for (broad) 
engagement.  
Co-design: interviews to understand local history/personal 
experience, workshop to identify most (un)helpful features of energy 
apps, intermediation with developer and energy provider for more 
supportive customer care. Providing information and giving voice.  

Creating space to 
translate community 
values into flex 
business models 

Build trust; 
Examine 
distribution  

Findings: vague understanding local business model; trade-offs 
between community energy values not clear. 
Co-design: first step to break down different value propositions and 
practical implications for everyday life. 

Matching the 
technological 
architecture to 
operationalize value 
choices 

Grasp 
complexity 

Finding: Platform architecture has to meet regulatory/market 
demands, no standardization yet, issues with interoperability. 
Co-design: difficult to translate findings of co-design into design 
process. Even with developer buy-in, only results that fit pre-
existing design scope get absorbed. 
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