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ABSTRACT 
Thanks to renewable energies the decentralized energy system 
model is becoming more relevant in the production and 
distribution of energy. The scenario is important in order to 
achieve a successful energy transition. This paper presents a 
reflection on the ongoing experience of infrastructuring a socio-
technical system in which local communities can manage 
renewable energies as a Common Pool Resources. We explore 
how to create a space for citizens’ participation in a continuous 
process of design for energy management. Objectives of the paper 
are: i) to clarify how Participatory Design could support the 
sustainability and the effectiveness of an alternative, ii) to present 
an experimentation with renewable energy as CPR as an 
alternative model to the actual vision of the energy system. 
Preliminary results reported in this paper suggest that a  
Participatory Design process can be valuable for communities in 
order to establish new energy management models.  

CCS Concepts 
• Human-centered computing~Participatory design 
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1. INTRODUCTION 
The COP21 Paris Conference brought to a wider audience the 
issues of climate change, global warming, energy consumption, 
CO2 emissions and the goals that we need to achieve in order to 
avoid a “catastrophic” future for humanity. These issues are 
nowadays at the center of political debate and they will need 
answers in the near future by countries and institutions, as much 
as by citizens and communities. European institutions have 
already declared and recognized the energy transition to a low 
carbon society as a goal to achieve in the near future [6]. These 
declarations are contradicted however through interventions such 
as the commodification of energy and greenhouse gases through 
the creation of new markets, opening the possibility for a financial 
speculation [7]. In our perspective, within this vision of the 
energy transition, the central rhetoric discourse in Europe around 
energy and emissions issues, involves just a shift from one source 
of energy to another one. The status quo is mainly preserved with 
only small changes for the social and economic actors involved in 
the energy value chain. However, this process could be the 
opportunity to rethink and redesign the electric production and 
distribution network and to enable new practices for a greener, 
more sustainable and socially accepted use of energy. An 

alternative approach which takes advantage of the above 
mentioned opportunity, can be to consider energy as a commons 
and the energy transition as a transition not only toward a 
different source of energy, but to a different socio-technical 
paradigm [2]. Shifting from a paradigm of “energy obesity”[19] 
toward the creation of a new sustainable paradigm. While on one 
side there is a need for better and greener technologies, on the 
other side it is necessary to conciliate them with the life, the 
practices and the cultures of people and communities. A different 
approach can help such people and communities to increase 
awareness and to participate actively and successfully in 
infrastructuring an alternative to the way energy is conceived, 
managed and used.  

The Participatory Design (PD) community has much to offer in 
this direction, in terms of design artifacts, but also in terms of 
looking at design as a future perspective, using the concept of PD 
as a form of infrastructuring that supports the creation of a fertile 
ground for a community of participants [11]. Effort has already 
been spent in using PD approaches for different kinds of 
interventions in the energy domain, such as enabling sustainable 
energy consumption [3] [16], for supporting networking among 
local energy initiatives [14] or for simulating micro-grid design 
[1]. In this paper we explore the infrastructuring of collective 
actions related to the energy network, which is a suitable example 
of broadening the view from technology development to 
knowledge production, sustainability and resilience [12]. PD is 
moving in this direction through binding together the concepts of 
commons and infrastructuring, as a way to go back to the original 
democratic ideals of PD [9]. Furthermore PD can be a force 
strengthening social practices nourishing the common [18].    

The paper is structured as follows. Firstly, we present the 
theoretical framework behind the research. Secondly, we analyze 
the experience and the preliminary outcomes of an ongoing 
Participatory Design experience aiming to design an ICT platform 
for community energy management. Finally, we conclude by 
discussing the implications and highlighting points of attention for 
future work.  

2. INFRASTRUCTURING ENERGY AS A 
“COMMON” 
With the ongoing energy paradigm shift toward smart grids, we 
can also conceive energy, and renewable energies in particular, as 
a common good managed as Common Pool Resources (CPR)[15]. 
The challenge according to Dietz et al. [4] is to design 
institutional arrangements to help set the required conditions or 
tackle the challenges related to governance where the ideal 
conditions are not present: this is still the case of enabling the 
management of renewable energies as CPRs. Thus, within this 
scenario there is the need not only for an enabling technology to 
be imposed (such as in the dominant technology-driven view 
toward energy transition), but a socio-technical approach that 
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takes into account the communities and the users to foster the 
creation of social acceptance of this new system [20].  

Nowadays, most actors who support the actual highly centralized 
energy system (e.g. energy companies, authorities and 
regulations) do not fit into this possible future community energy 
scenario, where generation is distributed through smaller 
renewable energy plants and where the energy network is 
becoming highly decentralized and locally controlled. Both the 
institutional energy infrastructure and the physical one have been 
in place for decades and highly embedded in our lives. Smart-grid 
opens up the possibility of challenging the present condition in 
order to create an alternative by integrating the existing energy 
network with ICTs, generating new information. The electric grid 
becomes an information infrastructure [13]. The design and the 
implementation of such a thing define the power relations among 
the actors: citizens with a more decentralized network can have 
the possibility of sharing more control in terms of managing the 
energy source. That is why the involvement of communities plays 
a central role in the concrete design of the needed technologies to 
foster new sustainable practices. The focus on the community 
level of management is also seen as a way to increase the 
possibilities of reaching the critical mass that would have an 
impact on the energy transition goals [10]. The transition toward a 
community based energy paradigm, where distributed renewable 
energies are managed as CPRs, can be supported and encouraged 
by the PD community by enabling and fostering the “commoning 
practices”[12]. It becomes central to the role of the design process 
that needs to take place at a community-based level, as a process: 
for, with and by communities themselves [5].  

3. MAKING VISIBLE THE INVISIBLE: 
INFRASTRUCTURING NEW ENERGY 
RELATIONS  
The research presented in this paper is related to the ongoing 
experience of an EU/FP7 Project. It is an interdisciplinary project 
looking at the innovation of the energy system through the lens of 
a smart-grid. The project wants to integrate a new ICT platform to 
help local communities manage their local energy system. The 
focus is on the social and collective dimension of renewable 
energies. ICTs and their design shall serve as an empowering tool 
for the communities, helping them to reflect and to change their 
energy practices for the sake of the improvement of the 
community and to achieve collective self-defined goals. The 
Project has two pilot site areas, this paper focuses on the Italian 
area that comprises two rural municipalities in a northwestern 
Italian region: GreenVillage A, GreenVillage B. By September 
2015 293 people from 93 households were involved as 
participants in the pilot site area, all the participants are 
volunteers. The main feature of the Italian sites is the presence of 
two energy consortia that produce, distribute and sell electricity in 
the area of the three municipalities. The consortia are electric 
cooperatives born at the beginning of the 20th century, they are 
membership-based focused on mutual cooperation. Their roots are 
deeply embedded within the local territory, where the consortia 
have strong social and economic relationships.  

Due to their nature as cooperatives, members can participate in 
the governance of the companies. Both produce and distribute 
energy to their members by managing hydroelectric power plants 
and photovoltaic power plants. Most of the energy that the users 
of the involved municipalities consume is directly produced by 
the consortia or by the members through their photovoltaic panels. 
In case of a peak of consumption exceeding the available energy 
produced by the consortia, the needed energy is bought from the 

national grid at a higher cost and without a control over the 
sources.  

We involved the participants in an ongoing PD process, with the 
aim of creating and establishing a community energy 
management, which go beyond the individual household level. 
This process is supported by the development of an ICT platform; 
participants are engaged in the definition of the features and the 
design of the interface . For this paper, we used the outcomes 
from 2 focus groups and 2 workshops carried out between January 
and June 2015, during the second year of the project. The 
outcomes from a second cycle of workshops, regarding the design 
of the platform interface, are not yet implemented and we are 
waiting for the release of the platform. While, from January to 
June 2016 we are currently carrying out a third cycle of 
workshops regarding the design and the implementation of the 
process for the allocation of the savings generated through the use 
of the ICT tools, with which participants will finance initiatives 
proposed for the sake of local communities. 

3.1 Renewables energies and community 
sense of belonging 
We conducted two focus groups, one in GreenVillage A and one 
in GreenVillage B to gather preliminary understandings of the 
local communities. The focus groups involved 10 and 9 
participants respectively and lasted around two hours each. Three 
main points were discussed: i) sense of belonging to the 
community; ii) collective awareness about energy and 
environmental issues; iii) role of ICTs in energy interventions. A 
strong sense of identity and belonging to the community emerged 
from both focus groups. A heterogeneous and lively substrate of 
associations is presented in both municipalities; data from an 
explorative questionnaire, administered at enrollment, show that 
76% of the respondents are members of at least one local 
association. At the beginning of 2015 the municipality of 
GreenVillage A completed a merging process with a nearby 
village. During the focus group participants discussed their 
community, highlighting how this process had been socially 
accepted and how the two municipalities already had 
administrative services in common. What was missing according 
to the participants was a more common sense of being a single 
community, instead of two separate communities. This has an 
influence on the willingness to put in common and share 
resources, such as energy. The two Consortia play a central role in 
the communities, as historical actors within the municipalities. 
During both the focus groups participants expressed a sense of 
pride for what the Consortia do. In GreenVillage B focus group 
participants told us the story of the first light bulbs installed more 
than a century ago, and what that meant for such a rural and 
isolated village. Furthermore, due to the membership and 
consortium-based way in which electric energy is managed in 
GreenVillage A and GreenVillage B, participants highlighted a 
high level of energy awareness. There is a good knowledge about 
energy market dynamics and about the impact of renewable 
energies. One of the key issues, which emerged in both focus 
groups is the lack of understandable and reliable information 
regarding the effectiveness of behavior perceived as virtuous. In 
both focus groups the idea of receiving concrete and verified 
suggestions, about how to improve practices for energy efficiency 
was discussed. Also, they reported a lack of information regarding 
the amount of energy consumed and produced by the community 
as a whole. They expressed the desire to do more for energy 
savings, while the two energy cooperatives could do more to 
spread information and create awareness.  



During the focus groups we asked about the possible use of saved 
energy for collective purposes. Participants reported more than 
one concern, such as: “how to correctly measure the energy 
saved?”, “how to transfer the savings?” and “how to predict the 
possible savings in order to plan how to use them?” The major 
concern expressed was about the need for accountability of the 
whole process. In a certain way, the participants were expressing 
the need to see the first of the five conditions described by Dietz 
et al implemented [4]: the monitoring of the energy and its use. 
From the ICTs point of view, they expressed concern at dealing 
with an “enslaving” technology, which forces them to constantly 
monitor, such as for the use of already existing Apps and services 
like social networks. A technology that requires small efforts and 
no duty of a constant monitoring would be best accepted.  

3.2 Co-Designing tools for collective 
management of energy  
In May 2015 we carried out one workshop in GreenVillage A (17 
participants) and one in GreenVillage B (9 participants). The 
initial part of the workshop was meant to prime the participants 
[17] in order to bring out the deep relationships that we have with 
energy, and how its use is spread across our day. We inquired 
about this dimension asking the participants to complete a 
calendar board with their actions related to household electricity 
use during the previous week (see Figure 1). Then, while looking 
at their filled in board, we asked them to reflect on the reasons 
that led their electricity consumption habits and on the possible 
drivers to change them in order to improve their consumption 
habits. The second part of the workshop was intended to work on 
a plausible future scenario that reflected the energy situation of 
the two municipalities and the use case scenario we developed in 
collaboration with the consortia and project partners. This was 
meant to set the users in a future situation in order to generate 
design concepts [17] helping the realization of such a scenario. 
The story of a fictitious village improving the collective energy 
consumption by adopting an ICT platform and a new kind of 
dynamic price scheme for the optimization of locally produced 
energy. The story highlights the idea of considering energy as a 
common good. Starting from the given scenario we asked the 
participants to reflect on two points: problems and difficulties 
they could experience in such a scenario and possible solutions to 
these problems. The final activity of the workshop was to 
combine the initial reflection of their consumption habits with the 
difficulties and the solution of the futuristic scenario. Divided into 
groups, participants came up with possible stories of families, 
developed through the use of the different things they thought 
about during the previous activities. For the participants finding 

the possible connections between the reality and the scenario was 
a challenging activity, and they came up with stories leading to 
different goals: energy savings for the families, increased 
environmental awareness, overcoming difficulties in changing 
energy practices due to day to day commitments.  

 
Figure 2 Diagram of the outcomes from the workshops 

The results of the workshop are summarized in a diagram (see 
Figure 2). As possible problems they recognized technical aspects 
such as the lack of accurate information, but the main problems 
are mostly related to everyday practices. The participants 
considered routines, habits and different interests inside the family 
as major concerns about a successful implementation of the 
proposed scenario. The underlying motivations to overcome the 
possible problems are related to achieving community and 
environmental goals, with the focus also on possible savings. So, 
while the identified problems are at the household or at the 
individual level, the motivations to change reside to a community 
and society level. This duality emerged during the workshops, 
where participants expressed also, as possible solutions, two 
categories of technology: domotics and automation solutions, and 
information tools. The implementation of ICTs is also combined 
with the creation of new social practices to reach the community 
energy goal: to implement an energy donation mechanism it is 
necessary to find a common agreement within the community on 
how to manage the process and which kind of organization is 
needed to have a clear accountability. Indeed, this first part of the 
project opened the possibility for creating the conditions for the 
participation to energy management at the community level. Such 
goal is related with the design of an effective ICT platform, 
embedding both the household and the collective level.         

4. CONCLUSIONS 
Energy is a key factor for societies, and its abundance in the last 
centuries is one of the factors that led to the impressive 
development of our society since the industrial revolution, but it is 
also a factor for all the major environmental downsides that we 
are now facing [19]. The infrastructuring of collective actions for 
energy management, as explored and presented by experiences 
described in this paper, has provided an example for imagining an 
alternative future going “beyond capital” [8]. The communities 
participating are fully aware of the impact of climate change and 
they want to take a stand with concrete actions. They are helped 
by the cooperative values, which are embedded in the history of 
the consortia and widely spread among the members and their 
communities. They can base their participation in the community 
energy management upon an existing socio-technical context 
already based on different values rather than only an economic 

Figure 1 Participants to a workshop expliciting 
their weekly energy practices, May 2015 



one.  The existent electric infrastructure, which is already in place 
and hardly modifiable without hard intervention, can be modelled 
and adapted to the local social context by the means of ICTs, 
opening new possibilities. The PD community can help 
experiences like these to design a sustainable alternative, creating 
new relationships among the actors involved. This creates a space 
for citizens’ participation in a continuous process of design for 
energy management. An important question that emerged from 
the activities described in the paper was how to make this space 
sustainable in the future for citizens and communities who want to 
control their energy. The deployment phase and the evaluation of 
the process at the end of the project could bring more insights 
about the issues of sustainability and appropriation of energy as 
CPR. So, the answers will arrive from the citizens participating in 
imagining their own possible future.  
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