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Monica Musolino1

Participatory practices in energy transition in Italy. 
For a co-productive, situated and relational analysis2

1. Notes on the ‘great transformation’ of energy transition

The aim of this paper is to analyze public experiences of participation in energy transition 
processes using a co-production, situated and relational approach (Chilvers & Kearnes, 2016; 
Chilvers et al., 2021). Interest in this area of research is part of a general phenomenon brought 
about by the recent acceleration in both national and European energy policies, that favour the 
diffusion of decentralised systems for the production and consumption of clean energy. These 
policies are also aimed at regenerating vulnerable or marginal areas (cf. Italian PNRR) and at 
promoting the community-based participation of citizens in energy governance. In Italy, some 
of the most relevant innovations in recent years undoubtedly include the introduction of legis-
lation to support energy communities and collective self-consumption schemes (Law No 8/2020 
and Legislative Decree 199/2021). All this has prompted an increasingly rich debate in the sci-
enti昀椀c community, transversally involving different 昀椀elds of study and research. However, the 
processes of change in the energy sector, with all the implications related to the involvement of 
citizens, as well as the processes of urban regeneration and, more generally, of attention to terri-
torial fragilities and areas at risk of depopulation, have been underway for some time.
In particular, as far as the energy sector is concerned, over the last two decades, the global ener-
gy system has undergone a signi昀椀cant process of transformation. First of all, this involves the ef-
fects of a widespread policy of liberalisation of the energy market, which has allowed for a wider 
range of services to be offered in correspondence with the plurality of market players. This situ-
ation has, in turn, increased competition in the sector. On the other hand, the profound trans-
formations that have swept through the energy sector are also due to a series of technological 
innovations, 昀椀rst and foremost those linked to the spread of energy produced from renewable 
sources (solar thermal and photovoltaic, wind, but also bio-mass, geo-thermal, hydrogen, etc.), 
which have made it possible to rethink and potentially restructure the system on different levels:
(a) in relation to production (with the af昀椀rmation and increasing possibility of access to wide-

spread production systems from renewable sources); 
b) in relation to consumption (with the implementation of increasingly safe, reliable, durable and 

affordable renewable energies, which have triggered the trend towards total electri昀椀cation); 
c) in relation to energy supply (which has enabled the diversi昀椀cation of players within the mar-

ket, including providers exclusively linked to clean sources);
d)  in relation to the possibility of storage (with the development of lithium batteries, despite 

their high cost).
Along with these transformations there has been a growing awareness and scienti昀椀c interest in 
the problematisation of ecological issues and climate change (Latour, 2015), which have been 
accompanied by increasing pressure in favour of green transition-oriented policies. This has led 
to an increase in the number of studies on renewable energy sources and more generally on 
issues related to energy transition (Monaco, 2021; Arrobbio, Sciullo, 2020), which is becoming 
increasingly important, and is contributing to experimentation and technological advances. 
In the 昀椀eld of social sciences, one of the most debated and studied issues in relation to these 
rapid changes in the technical and scienti昀椀c 昀椀eld of energy is related to the emergence of forms 
of participation, energy democracy (Feldpaush-Parker et al., 2021; Osti, 2017) and energy citizen-
ship (Campos, Marín-González, 2020; Lennon et al., 2019a, 2019b; Ryghaug et al., 2018). More 
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speci昀椀cally, then, three main macro-phenomena, that are strongly transformative in character 
have emerged (Barnes, 2021). These trends are still in昀氀uencing the energy system quite strongly, 
both in terms of physical and infrastructural change and, especially in terms of governance, in 
close relation to the increasing adoption of energy plants using renewable sources for energy 
production. As Barnes points out (ibid.):
1 The 昀椀rst trend is related to the process of Decarbonisation, which has been adopted and 

supported by global and national policies. The main response from institutions has been to 
deploy renewable energy policies, which have been accompanied by processes and cam-
paigns to raise awareness and consciousness in the public sphere at the citizen/consumer 
level, and a set of economic incentives. In addition, stricter climate limiting regulations aimed 
at companies have been implemented.

2 A second megatrend relates to Digitisation (the so-called ‘ICT revolution’ that started in the 
1970s). In general, digitisation has created new ways and opportunities for citizens to con-
nect to the energy system and market, and thus also new opportunities and tools to multi-
ply forms of participation in this sector through, for example, the daily use of smart meters, 
smart technologies and energy demand response systems, the introduction of distributed 
clean energy generation systems (Chilvers et al., 2021: 250), ‘material participation’ (Marres, 
2015), which implements citizen participation in energy management as well as in the public 
decision-making sphere through the mediation of technological devices, the use of digital 
platforms (as in the case of the creation and global spread of social movements, including the 
‘gilets jaunes’ or ‘Fridays for Future’), and so on.

3 The third major trend is Decentralisation, which concerns how energy is produced and where, 
and consumption and supply systems, which stand in stark contrast to the traditional cen-
tralisation of the energy system in the hands of nation states. In fact, this process has also 
produced new forms of more widespread and decentralised involvement, precisely in terms 
of the management and control of energy production and consumption, as well as its distri-
bution (e.g., energy cooperatives, but also the ownership and management of energy plants 
by municipalities or the more recent energy communities, van der Waal, 2021; van der Waal 
et al., 2018; van der Schoor et al. 2016; van der Schoor & Scholtens, 2015). In Italy, this process 
is clearly associated with the liberalisation of the energy market that was implemented in the 
late 1990s, but only fully achieved in 2007.

In light of these large-scale processes, that are further called into question by the current energy 
crisis caused by the war in Ukraine, the focus of the analysis proposed here concerns participa-
tion processes in the emerging energy transition in Italy, and in particular the recent phenome-
non of community energy. The analysis is carried out according to the relational STS approach, 
which envisions participatory practices in the 昀椀eld of science and technology as situated, rela-
tional and co-produced processes with regard to the normative and social contexts and power 
relations prevailing in the sector of reference. The research questions we address, therefore, are: 
what are the emerging forms of participation in the energy sector in Italy (what), which actors 
(public, who) mainly drive these forms of participation, which procedures or practices (how) are 
adopted to develop them (Chilvers & Kearnes, 2016: 33; Chilvers & Longhurst, op. cit., p. 586)? 
The paper, therefore, presents in paragraph 2, a critical analysis of the theoretical-methodolog-
ical approach used, and the relational STS, in paragraph 3, an analysis of the emerging forms 
of community energy in Italy, according to the main research questions, and 昀椀nally, section 4 
presents a case study based in Southern Italy (in Messina), of community energy processes with-
in a broader project based on the socio-territorial regeneration of a peripheral urban area. The 
Conclusions (section 5) focus on future expectations for Southern Italy.
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2. A theoretical framework of participation models in energy transition

The theoretical framework adopted to carry out our analysis is the relational STS, proposed 
by the 3S (Science, Society & Sustainability) research group at the School of Environmental Sci-
ences, at the University of East Anglia. In general, this approach addresses the study of forms 
of participation concerning issues and sectors related to science, technology, environment and 
society. In particular, the authors who are more interested in energy studies have focused their 
analysis precisely on participation forms and practices in this 昀椀eld.
More generally, this interpretative and analytical approach arises from a fundamental assump-
tion, which states that forms of participation (also) in the energy 昀椀eld are to be considered and 
conceived as a phenomenon co-constructed by the local, cultural, social, economic and po-
litical-regulatory context. It is therefore a situated, relational, constructivist and performative 
approach. This differentiates it from other main theoretical-methodological approaches, for ex-
ample the more critical ones, which consider forms of citizen participation and engagement in 
the 昀椀elds of science, technology and environment, in a ‘discrete’ form, i.e. as single events or in 
any case not as part of a process. According to these visions, the technical procedures of citi-
zen engagement are pre-established externally by technical or institutional actors, who link and 
connect them directly to success in terms of consensus to the proposals and issues presented. 
In essence, participatory forms are analyzed and evaluated as alternative forms of control over 
issues regarding technological and scienti昀椀c innovation, according to a vision that separates the 
actors involved in participatory processes and the participatory processes and procedures them-
selves, as well as these latter and their contexts. In other words, the very collectives of people 
involved in these forms of participation are conceived as actors who are external to participation 
(Brown, 2009), and not in fact as collective actors but rather as groups of individuals (Proctor, 
1998) and according to pre-determined ideas of participation (Rowe, Frewer 2000), without a 
processual vision (Chilvers, Kearnes, 2016: 10-12). In a certain sense, critical strands represent a 
power centre that directs and controls so many mini-publics by means of inclusion/exclusion 
procedures, participation modes and even pre-established outcomes. Conversely, the relational 
STS approach considers the organisational forms of participation, including the publics involved, 
as the constantly changing outcome of a process of mutual in昀氀uence, which they de昀椀ne in terms 
of co-production between science, technology and society. All elements and actors involved in 
participatory processes in these 昀椀elds are constantly transformed and, in turn, transform the 
other components. On the other hand, this dynamic of co-production affects the very forms of 
participation, which are also in continual transformation:

The realities of participation, the public and public knowledge-commitments do not pre-exist, but are 
instead the outcome of collective participatory practices. In this view, rather than simply being com-
posed of discrete formations of mini-publics, with linear relations with centres of power and calculation, 
multiple situated sites and forms of participation are continually being made, unmade and remade 
(Chilvers, Kearnes, 2016, p. 13). 

We should further highlight that the actors participating in these processes are not only human 
actors but also non-human actors, according to the Actor-network Theory (Callon, 1986a, 1986b; 
Latour 2005a, 1999, 1996, 1991; Latour, Callon, 1992; Latour, Woolgar,1979), which underlies rela-
tional STS. Thus, in the co-production of publics and practices of participation, it is necessary to 
take into account that the publics themselves are heterogeneous, because they are composed 
of individuals, organised entities, institutions, etc., but also of devices, technologies, scientif-
ic knowledge, expertise, political and social theories, normative objects and devices, etc. This 
makes process being studied even more complex, wide-ranging, heterogeneous and situated 
and, consequently, it is even more urgent to analyze it in its making. In this perspective, more-
over, every form of participation is recognised and observed as partial, subject to uncertain-
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ties, and producing mechanisms of exclusion. However, the researcher should not analyze these 
processes with a pre-established ideal or model of participation in mind, because this does not 
allow them to observe the participatory dynamics in their making and transformation, except in 
relation to that ideal, to which they will evidently never correspond. 
In order to operationalise the relational STS perspective, therefore, it is necessary to separate 
three main assumptions, corresponding to the three dimensions that are always present in every 
form of participation: 
1 the subjects (participants/publics: “who”); 
2 the objects (the issues: ‘what’); 
3 the participation models or procedures (or political philosophies: “how”) (Chilvers, Long-

hurst, 2016, p. 590).
These elements or dimensions are co-produced through the enactment of forms of participa-
tion: “The who (publics), what (issues), and how (procedural formats) of participation do not 
externally exist in a natural state but are actively constructed through the performance of collec-
tive participatory practices” (Chilvers, Longhurst, op. cit., p. 586). In particular, then, our authors 
explored two central aspects in relation to participatory processes linked to energy transition, 
taking up two central concepts and phases of the ANT translation process (Callon, 1986a): “en-
rolment” and “mediation”. The former relates to the way in which enrolment is organised: ‘En-
rolment refers to the way in which different (human and non-human) actors are drawn into a 
particular form of participatory collective practice and de昀椀nition of the issue at stake’ (Chilvers, 
Longhurst, 2016, p. 591). Mediation refers to the forms or technologies that mediate relation-
ships between actors: “Mediation refers to the way in which a participatory collective is held 
together by different devices, processes, skills, or technologies of participation’“ (Chilvers, Lon-
ghurst, op. cit., p. 591). 
These regulating principles have been applied to various 昀椀elds in which the relations between 
society, science, technology and the environment are relevant, both with reference to more 
speci昀椀c cases, although still connected to general networks and contexts (Chilvers, Kearnes, 
2016, pp. 31-260), and to sectoral participatory phenomena from a national perspective. With 
regard to these latter studies, analyses of forms of participation have been elaborated through 
the use of different tools, such as certain mapping methods: multi-criteria mapping (MCM) and 
deliberative mapping (DM) (Chilvers, Kearnes, 2016, p. 296; Chilvers et al., 2021), which have al-
lowed for an ‘ecology of participation’. In fact, the latest evolution of this approach has reached 
a more systemic perspective by arriving at the so-called “Ecologies of participation”, 昀椀rst and 
foremost in the energy sector and in the U.K. (Chilvers et al., 2021, 2018), with the intention of 
providing a systemic and plural mapping of the participation models in place, even beyond 
previous categorisations or the more canonical and pre-established ones. Alongside the aims 
of a scienti昀椀c nature, these studies are also intended to achieve more pragmatic and political 
objectives, which consist mainly of identifying conditions of inequality and imbalance in the 
involvement of citizens in relation to the different social strata to which they belong, but also 
in indicating those participatory experiences which, for various reasons, are not considered by 
institutional actors.

3. Emerging forms of participation in energy transition in Italy. Energy commu-
nities.

Here, we are not concerned with elaborating an ecology of participation in the energy sector in 
Italy, but rather with undertaking an initial analysis of a particular form of citizen involvement 
and participation in the energy sector, namely community energy. The analysis will be guided by 
the regulatory principles and methodological steps of relational STS, as outlined above.
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The materials and research tools used for the general analysis of RECs in Italy are mainly quali-
tative and consist of: the main regulatory documents on the subject introduced at a European 
and national level (EMDII, REDII and Clean Energy Package; Law n.8 /2020 and legislative decree 
199/2021); observations resulting from participation in workshops, seminars and public meet-
ings on RECs over the last two years; the collection (not yet completed) of semi-structured inter-
views (24 up to the time of writing) with community energy promoters and RECs in Italy (mainly 
in Sicily and Trentino-Alto Adige), accompanied by the drafting of an ethnographic diary.
In general terms, community energy consists of renewable energy communities (RECs), col-
lective self-consumption schemes (AUCs), and energy cooperatives. In the literature, we 昀椀nd a 
certain plurality of de昀椀nitions of these forms of participation in energy transition (Barroco Fon-
tes Cunha et al., 2021; Devine-Wright, 2019), which emphasise certain dimensions that are con-
sidered as priorities for an understanding of the phenomenon: community renewable energy 
(Walker & Devine-Wright, 2008), community-based grassroots innovations (Seyfang & Haxel-
tine, 2012, Seyfang & Smith, 2007), grassroots initiatives (Magnani & Osti. 2016), community en-
ergy (Seyfang et al., 2014 Hargreaves et al. 2013). Here, we will elaborate in more detail on RECs, 
understood as socio-technical con昀椀gurations that share the production and/or consumption of 
energy from renewable sources and may consist of individual citizens, small and medium-sized 
enterprises, and public entities. The EU has introduced two de昀椀nitions of energy communities. 
In the 昀椀rst they are referred to as Citizen Energy Communities (CECs), in the Internal Market for 
Electricity Directive (EMDII), and in the second they are referred to as Renewable Energy Com-
munities (RECs), in the Renewables Directive (REDII), later merged into the CEP - Clean Energy 
Package of 2020. The two de昀椀nitions of energy communities emphasise two different aspects: 
the de昀椀nition of CECs emphasises the central role of citizens in the objective of transforming 
and recon昀椀guring the electricity market towards its systemic decentralisation, while that of RECs 
identi昀椀es the use of renewable energy sources as one of the central aspects for achieving objec-
tives related to 昀椀ghting the climate crisis. In both cases, however, the European Union intends to 
place the active and direct role of citizens and local communities at the centre of the processes 
of ecological transition to massively increase the use of energy from renewable sources and de-
centralise its related governance.
The CEP itself indicates the main objectives to be achieved by 2030 and 2050 as the three para-
digms of electri昀椀cation, decarbonisation and digitisation of the electricity system at a European 
level, which can be achieved through the progressive but rapid decentralisation of the energy 
production system. Energy communities are considered one of the preferred con昀椀gurations for 
accelerating these transformation processes. For this reason, the EU is strongly supporting the 
dissemination of CEP within member countries, while soliciting all scienti昀椀c research sectors to 
further investigate their strengths and weaknesses and, above all, to facilitate the deployment 
of their potential (Blasch et al., 2021). Consequently, member states’ policies have also accel-
erated their support for these participatory forms of energy transition, implementing regula-
tions and economic incentives that favour their diffusion. Thus, these two institutional actors 
(who) have problematised the question (issue) of citizen participation in energy transition, also 
de昀椀ning the details (how) at a general level. For its part, Italy has, in fact, introduced two laws 
to transpose European provisions (law no. 8/2020 and legislative decree 199/2021), the last of 
which has still not been implemented at the time of writing. In addition, the National Recovery 
and Resilience Plan (PNRR) has also allocated over €2 billion to forms of self-production and 
collective self-consumption, con昀椀rming the high degree of attention, also in terms of 昀椀nanc-
ing, that is planned for these con昀椀gurations. In this framework, it is extremely interesting to 
understand how participatory practices are developing in Italy, taking into account the high 
expectations, the funding, the expected objectives and the very positive narratives accompa-
nying the development of these con昀椀gurations. With law no. 8/2020, which partially transposes 
European directives, the Italian legislator has imposed on RECs and self-consumption schemes, 
the principle that pro昀椀t must not be a motivation, since their objective is to achieve economic, 
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social and environmental sustainability both for the bene昀椀t of their members and of the local 
community (Art. 42, c.3 b). 
This 昀椀rst regulation also allows individual citizens, SMEs and local authorities to be members 
of RECs. Basically, therefore, these are community-based aggregations that should arise from 
a bottom-up initiative and restore greater decision-making power to citizens/consumers and 
local communities in terms of governing the electricity system, helping to restructure it in an 
increasingly decentralised, distributed and democratic key. It is important to remember two 
technical criteria imposed by this 昀椀rst law: one is the technical constraint of the secondary trans-
formation substation (i.e. the substation for transforming energy from medium to low voltage) 
which has been indicated by many stakeholders as too restrictive, because it greatly limits the 
perimeter within which each REC can be set up; the second refers to the maximum power of 20 
KW that can be used by each REC in the energy plant only if the plant is new, which is also consid-
ered too limiting. The second regulation (legislative decree 199/2021), in fact, in fully transposing 
European directives, not only extended these two parameters, but extended them to such an 
extent as to make a potential leap in scale for the RECs: indeed, both the extension to the pri-
mary transformer substation and the increase in the maximum power to 1MW have projected 
the size of each REC to, potentially thousands of PODs - and, therefore, thousands of members. 
However, they are awaiting the implementation of the law in order to make it fully operational, 
so at the time of writing there are still no RECs established in accordance with this second law, 
but only projects in the pipeline. Nevertheless, these two regulatory devices have an important 
weight in the general con昀椀guration of these forms of participation, especially with regard to the 
technical parameters imposed, which in昀氀uence the forms of construction, emergence and the 
very creation of RECs in Italy. For this reason, they will be given due consideration in our analysis 
as non-human actors.
From the perspective of relational STS and Actor-network Theory (ANT), from which the 昀椀rst 
derives, energy communities are a network of human and non-human actors which form the 
participatory practices and procedures that take shape there, but which are also formed and 
transformed by them. In more detail, we can primarily consider the contexts in which these par-
ticipatory con昀椀gurations are activated. As we have pointed out above, RECs in Italy are co-con-
structed in terms of participation. together with and in relation to the non-human actors that 
contribute to de昀椀ning these contexts, such as normative devices (European and national), polit-
ical cultures, infrastructure, expertise, etc.

3.1 Non-human actants

Of course, the introduction of regulatory devices that permit the formation of RECs in Italy 
play a central role in the enrolment and, therefore, in the de昀椀nition of the actors (human and 
non-human) that make up the network. This phase is highly signi昀椀cant to the translation process 
(Callon, 1984), since it de昀椀nes the speci昀椀c role attributed to and played by each actant, espe-
cially the non-human ones. Indeed, the two Italian laws already referred to introduce technical 
constraints which allow for the enrolment of speci昀椀c non-human actors, which are, as we have 
already pointed out, different according to the two laws.
A) Indeed, Act No. 8 of 2020 introduces the constraint of the secondary substation and a maxi-
mum power of 20kW per installation. These constitute two non-human actors that co-construct 
the network and the methods of participation (enrolment and mediation) within the network. In 
fact, they impose smaller dimensions on the RECs that were set up in response to this 昀椀rst regu-
lation, and also limit the human actors that can take part as they must be present within the area 
that is delimited by the non-human actant, the secondary substation itself. This has an effect not 
only in quantitative terms, but also in qualitative terms, because the various human actors, (for 
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example, ordinary citizens or organised groups or companies that would potentially have joined 
and supported the establishment of an REC, motivated by interests of a social, cultural or eco-
nomic nature, but are not present within the perimeter of the secondary substation) cannot be 
part of that speci昀椀c alliance. Due to the action of this speci昀椀c non-human actant, this condition 
has, in other respects, generated in the promoters and members of these RECs, an expectation 
regarding the possibility of building a renewed sense of trust and belonging to the local com-
munity around this network, by virtue of the necessarily reduced spatial dimensions that such 
con昀椀gurations assume. This vision is clearly expressed by a member of an REC in Riccomassimo, 
a hamlet in the mountain municipality of Storo (province of Trento, North of Italy):

The strong point of this initiative was the relationship of trust (with CEDIS3) and also the desire to pre-
vent the depopulation of the village. Certainly, our 昀椀rst objective was to stop depopulation in the vil-
lage, and I believe this is very important (...). In my opinion, especially in this post-Covid period, having 
a love and passion for your community is very important. 

Moreover, as far as management of the energy plant is concerned, the necessary delimitation 
of both the area and power of the plant makes it more sensible to call on the expertise of those 
already present and operating in the area, from the network promoters’ previous acquaintances 
and partners, as is the case in some already operational RECs (see also Magnani & Cittati, 2022). 
In other words, the non-human actors enlisted on a national level by the 2020 legislation fa-
vour those local experiences that can count on the proximity or connection with various expert 
subjects (technical, managerial, organisational, legal) and on a broad social capital. Possible ex-
amples include the RECs in Ferla (province of Catania, Southern Italy), Fondo Saccà, in Messina, 
and Naples EST, but also in Riccomassimo in Storo (Trento) and again in Magliano Alpi (province 
of Cuneo, Northern Italy). In all these cases, they are networks promoted and set up by human 
actors with the power, albeit dimensionally limited to the local community, to involve citizens or 
organised actors. In many cases, they are institutional actors (local authorities) with strong roots 
in marginal or inland areas, often revolving around a personal relationship of trust (in some cases 
the mayor), which makes it possible to de昀椀ne a small network where there is also suf昀椀cient tech-
nical expertise for the managerial implementation of these kinds of con昀椀guration. In the case of 
Riccomassimo, the entire technical and management part of the REC is managed by the CEDIS 
Electricity Consortium, which has the legal status of a historical energy cooperative, with more 
than a hundred years’ experience in the sector. In Naples EST, on the other hand, a specialised 
company was involved to manage all aspects, while in Messina, as will be discussed in more de-
tail later, a social ESCO (Solidarity & Energy) is in operation. The latter coordinates the research 
and management activities of the REC with other research centres, 昀椀rst and foremost a highly 
specialised institute in the renewable energy sector of the National Research Council - CNR (Ad-
vanced Energy Technologies Institute - ITAE) located in the city; in Magliano Alpi, the network 
was promoted in a collaboration between the mayor and the Turin Polytechnic Energy Centre. 
B) Law 199 of 2021, on the other hand, allows potential REC membership to be extended to all 
those who are connected to the same primary transformer substation, as well as increasing the 
maximum plant power of each REC to 1MW. These two new non-human actants enlisted by the 
most recent regulatory device have pushed (but only in power, since the publication of the im-
plementation decrees is still pending) forms of participation, for example RECs, to another level. 
In fact, the primary substation actant makes it possible to enroll potentially thousands of PODs 
and, in correspondence also human actants (the users corresponding to each POD), generating, 
as a dimensional effect, much vaster networks that can extend to signi昀椀cant parts of even me-
dium-large cities or municipalities. This condition, in turn, necessitates enlisting human actors 
(organisations, experts, specialised agencies, etc.) who are more capable of managing broader 

3  CEDIS is an energy consortium with the legal status of a historical energy cooperative, established in 1904 in Storo 
(province of Trento).
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socio-technical con昀椀gurations, both from the point of view of the material structures needed to 
satisfy the demand for energy generated in this way, and also more directly related to the exper-
tise and management of such large networks. In other words, the networks most likely to emerge 
in correspondence to the enrolment criteria and procedures stimulated by the new regulatory 
framework are alliances characterised by the centrality of medium- and large-sized expert or-
ganisations, which can count on much larger material, technical and managerial infrastructures 
than those put in place by the 昀椀rst networks that arose thanks to the 2020 regulatory framework 
and which, therefore, appear almost as a sort of initial small-scale experiment. However, the 
possible scalability of RECs is also referred to by one of the promoters of an REC set up under the 
latest legislation, and which is planned for the city of Brixen (South Tyrol, Northern Italy), using 
a cooperative-type organisational model. In the following extract, we 昀椀nd the reasoning behind 
the management design for this initiative:

In Brixen, if I am informed correctly, we have 15 thousand PODs, so in theory, I can imagine that if we 
start, we will have an immediate one to two thousand applications (to enter the REC) which we will no 
longer be able to manage as we do now, with an Excel 昀椀le! So, I think we have to prepare for automated 
membership management and we are also considering the best way to log in, with a SPID perhaps, etc.

3.2 Political and participatory cultures

The two main ways of setting up the RECs analyzed thus far are mediated not only by the ac-
tion of the human and non-human actors that have already been considered (local authorities, 
locally organised actors, regulatory devices, primary and secondary substations, maximum pow-
er of facilities, local or more extensive expertise, etc.), but also by the action of the so-called ‘po-
litical cultures’ which contribute to making their situated, co-produced and relational character 
even more evident. We should emphasise that, within the scope of the issues addressed by STS 
studies, the mechanisms of legitimation, production and participation in knowledge processes 
and decision-making vary in relation to national contexts, corresponding to their sedimented 
cultural and political features (Chilvers, Kearnes, 2016, p. 52). Jasanoff (2005) has shown these 
differences in his comparative study between European states and the USA, noting how some 
forms of participation are more likely and others less so, with reference to the institutional con-
texts and political cultures prevailing in each state, including the relationship between science, 
technology and society. However, as far as the Italian case is concerned, although the national 
context is undoubtedly relevant, the regional or local level of political cultures emerges just as 
strongly, and is perhaps predominant. In fact, in our analysis of the organisational structures 
and participation procedures in the RECs, local political culture asserts itself as an actant directly 
involved in the co-construction of the modes of participation and internal governance for each 
initiative. Indeed, if it is true that for the RECs set up in response to the 昀椀rst national legislation, 
the associative structure was the most commonly chosen, for reasons dictated by their small 
size and the non-commercial nature imposed by the regulatory device, it is equally true that 
the organisational modalities of participation in associative form were in昀氀uenced by the polit-
ical cultures sedimented at a local level. This emerges most clearly in those areas characterised 
by widespread and sedimented cooperative practices in various sectors of activities and ser-
vices, such as some areas in north-eastern Italy, and in particular Trentino and South Tyrol, where 
the cooperative form has historically played a central role in the provision of energy services 
in the absence of both state and market actors. In these areas, the construction of methods of 
participation and the decision-making for RECs has followed a trajectory corresponding to the 
participatory and political practices mentioned above and has found in the existing historical 
cooperatives an indisputable actant to enlist, insofar as they are already strongly legitimised at 
a local level for the re-investments they make in the local community. This same political culture 
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of participation is also co-constructing, even more directly, the idea for the organisational struc-
ture to be given to a number of RECs being developed in South Tyrol on the basis of the second 
regulation of 2021. In particular, there are two projects: one is a historical cooperative in Val di 
Fleres and the other a recent community cooperative (b*coop) based and operating in Brixen (a 
small city of about 22.700 inhabitants). For both, the promoters intend to recruit their members 
by proposing a co-operative structure for each of the two RECs in order to guarantee continuity 
with the participative and political practices characterising the history of this area. 

Part of the revenue (deriving from the distribution of economic incentives) goes to a community like 
ours and is used exclusively for community projects, as de昀椀ned by the general assembly of members 
(b*coop representative, REC promoter from Brixen).

Many are proud and happy to be members and they also see the value of the cooperative for the valley 
and this de昀椀nitely creates a sense of community (...). During the last assembly, some members stood up 
and asked why we shouldn’t have an REC here too. X told me that a cooperative similar to ours, CEDIS, 
has already done this in Trentino (cooperative representative Fleres, Val di Fleres, South Tyrol).

Therefore, in Italy, there is a plurality of participatory forms and structures that diversify and can 
diversify further in relation to the different laws, but even more so on the basis of the technical, 
social and economic infrastructure within each territory, and the network within which the actors 
promoting the REC are included, the availability of expertise in the area, the dimensions chosen 
for this socio-technical con昀椀guration, and the political and participatory cultures and practices 
sedimented in each region. These are the main human and non-human actors that co-construct 
the different forms of participation in the REC in different areas of the country. In the next sec-
tion, again from the theoretical-methodological perspective of relational STS, we analyze a very 
particular case study, which identi昀椀es itself as an experimental model of an energy community, 
understood as a form of participation in a broader sense for the promotion of the local commu-
nity and the most vulnerable segments of the population. 

4. Socio-technical participation and regeneration in Southern Italy. The case of a 
marginal area of Messina

This particular case study presents some interesting elements regarding different forms of 
participation in the energy 昀椀eld: 
1 the enrolment process for the establishment of an REC existed prior to the implementation 

of the 昀椀rst law of 2020, to which it was subsequently adapted, and was partly co-constructed, 
albeit with the intention of adopting a larger scale later on; 

2 it integrates the type of participation promoted by civil society actors with a planned and 
integrated project and strong internal leadership; 

3 it places the REC within a broader concept and participatory process, both in terms of the 
activities carried out within the territory and in terms of time span and overall objectives. 

The complexity of this participatory experience will be analyzed by applying the main categories 
of the relational STS theoretical framework.
This case study concerns the process of social and urban regeneration in a highly marginalized 
area of   the city of Messina (in Sicily, southern Italy) and is one of those interventions that intend 
to integrate the experimentation of solidarity-based energy communities in order to promote 
energy transition processes and the empowerment of vulnerable populations (Sen, 2010, 2000) 
in a shared and participatory form. More precisely, it regards an area of slums dating back to the 
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post-earthquake period, which re-formed after the Second World-War4. The Fondo Saccà slums 
are located near the city centre, close to many basic services (hospitals, transport, schools, etc.), 
and until recently, housed 70 families, who have now either acquired a house (49) or have been 
assigned a rented 昀氀at by the municipality. The current condition is the result of a wide-ranging 
intervention conducted over the last eight years, consisting of two separate but interconnected 
operations: the 昀椀rst is an experimental pilot project for social and ecological cohousing that 
is still being completed on two plots that were cleared in 2015; while the second operation, 
‘Capacity’, is a much broader and more articulated urban regeneration project, adapted from 
the pilot scheme, and which is, in essence, a development of this on a larger-scale. The Messina 
Community Foundation has been partly responsible for the conception and implementation of 
these two projects, building up and coordinating a dense network of cooperation with various 
public and private actors.
 The social and ecological cohousing project consists of six completed 昀氀ats with two more still 
under construction. The adjective “social” indicates the primary purpose of this housing, which 
has been designed to accommodate vulnerable people with social and/or psychological dif昀椀cul-
ties. They are to be housed in four of the 昀氀ats, while the other two are already occupied by the 
Civic and Educational Centre (CeCE), with the aim of building social cohesion in the area through 
educational activities for children. This experiment is highly innovative, both on a socio-techno-
logical and energy level, and these two aspects have been integrated in order to help regenerate 
the area. The socio-technical dimension includes different types of technology: the use of bio-ar-
chitectural materials for the construction of the 昀氀ats (wood for the load-bearing structure, straw 
and mortar for thermal insulation), home automation systems, a mechanism for recovering and 
recycling grey water for irrigating gardens and urban vegetable gardens, areas in which to set up 
neighbourhood workshops for children, and energy production and consumption systems from 
latest-generation photovoltaic systems, to which a storage system has been added. It is, above 
all, the socio-technical con昀椀guration linked to energy that acquires particular relevance, be-
cause it is associated with a prede昀椀ned mechanism, known as the ‘social algorithm’, which makes 
it possible to redistribute the energy produced and the costs of its consumption not only in rela-
tion to the amount of energy used by each individual, but also on the basis of the characteristics 
and social-health needs of each member, which may, for example, involve the constant use of 
energy-intensive machinery for health care. The regulating principles of this algorithm are to be 
de昀椀ned by an internal agreement between the inhabitants of the social cohousing, with the help 
of the FdC operators, all of which will contribute to outlining the participatory pro昀椀le of a true 
energy community (Bawens, Devine-Wright, 2018; Magnani, Osti, 2016) based on solidarity, and 
which is already registered with the GSE5. Thus, we already 昀椀nd a very speci昀椀c form of enrolment 
and mediation: non-human actors (technologies) are enlisted with the aim of reducing the gap 
in terms of access to energy (affordability) and relative comfort, which have so far characterised 
the histories of the human actors/bene昀椀ciaries involved in this intervention. The realisation of 
this experiment has actually helped to physically redesign this former slum, but it also represents 
a model that needs to be scaled up. Overall, the current form of the intervention is the result of 
the reprogramming of the initial idea, through a process of population involvement set up be-
tween 2014 and 2016, which operationalised the enrolment phase through a social survey of the 
local inhabitants. It is possible to consider this citizen involvement practice as an expression of 
the deliberative participation model. In fact, the survey method was the one normally used and 
patented by the FdC in Messina: the TSR® or Socially Responsible Territories research, whose 
objective is to map the principles/desires of the population inhabiting the area of interest in or-
der to understand what their social and material priorities are (Giunta et al. 2006) and how they 
would like the territory to be modi昀椀ed (Musolino, 2017). The subject here, about and with whom 

4 For more on the long history and spatial segregation dynamics of this marginal area, see Farinella, Saitta 2013; Gina-
tempo 1976; Musolino, 2021; Musolino, Tarsia, 2019; Zampieri, 2018.

5  GSE is the energy services operator in Italy.
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the TSR® research is conducted, is the “community of inhabitants”, and the intervention or policy 
is addressed to them. The social research undertaken in the Maregrosso neighbourhood initially 
carried out a socio-demographic analysis of the chosen area, based on 2011 ISTAT census data.   
A survey of principles/desires was then carried out on a sample of inhabitants (437 - 110 of whom 
were between 8 and 14 years old and 326 between 15 and 85 years old - out of a total population 
of about 8,000 residents) using an action-research perspective, which intended to return the 
data, expressed in terms of the population’s priorities regarding the reprogramming of the inter-
ventions, to the FdC (Lewin, 1980; Dolci, 1987)6 In accordance with the methodological approach 
and the aims of the TSR®, a variety of survey techniques was used, depending on age, gender, 
living conditions, level of education, etc. The following survey tools were used: semi-structured 
interviews, cognitive maps (Lynch, 2010), workshop-type interventions in schools and the neigh-
bourhood parish, socio-ethnographic observation, and QGis mapping of spatial perception. It 
is evident that, from this point of view, mediation consists of a set of interview/collection tech-
niques, which show an exclusion/inclusion polarity. In fact, on the one hand, mediation includes 
only some of the total number of inhabitants, even though a reputational sampling method by 
areas was adopted, which has its own degree of representativeness; on the other hand, it has an 
inclusive capacity in terms of social variety and diversity. In reality, the type of (public) citizen 
co-constructed by this form of participation is clearly a ‘deliberative citizen’, with consciously 
broad and diverse characteristics, people who inhabit the local neighbourhood or area, both in 
the residential sense of the term and in relation to their constant presence, whether it be daily or 
habitual (either for work, use of public spaces, services, etc.). In addition, if the classic de昀椀nition 
and characterisation of the deliberative citizen is someone who implements their participatory 
actions through predominantly discursive skills, then the mediation tools of the participatory 
form are much broader, as seen above, allowing further targets from the population to be in-
cluded in the process. The reason (issue) for proposing this type of citizen for the project is thus 
well-de昀椀ned by the process: the redevelopment of a marginal area and adjoining territory, with 
a view to ecological and energy transition. The resulting vision (vision) oscillates between two 
poles: one is linked to the socio-economic and cultural factors that characterise the area, and 
the other is represented by the strong centrality attributed to technological and management 
factors. These two poles reference each other, since the socio-political dimension of the vision 
is conceived and used in the practice of participation as a constraint that must necessarily be 
taken into account due to the fact that the intervention must be included in this reality, but it is 
also seen as the independent variable that indicates the general direction that should be taken 
in order for the inhabitants themselves to intervene effectively and comprehensibly. For its part, 
the technological innovation dimension has an educational role for the population or - to put 
it in terms of the approach adopted by the FdC – from an empowerment perspective: the vision 
requires the promotion of knowledge about new technologies involved in ecological and energy 
transition, as well as their more conscious and active practical use by citizens.
Thus, a circular movement emerges between the social/population and the technological and 
innovative dimensions. This allows us to add another characteristic to the pro昀椀le of the deliber-
ative citizen: that is, a citizen who must act in order to become more informed and aware (Chil-
vers, Longhurst, op. cit., p. 594), but also more autonomous in the practical use of technological 
innovations and of consumption behaviour, and this has an impact on the ecological dimension. 
Actually, in this respect, the participation process entrusts the citizen with the role of consumer, 
causing his/her deliberative pro昀椀le to hybridise with that of citizen/consumer, but more consid-
erations and more effective observations can be made on the ground once the energy commu-
nity is fully operational. As things stand, however, what can be noted is that the design of this 
speci昀椀c technology is intended for a temporary speci昀椀c and limited target: a small number of 
individuals and families who present dif昀椀cult conditions from a socio-economic and psycho-

6  For a more in-depth look at the approach and methodological tools used, see Musolino, 2021. 
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logical point of view and who will therefore need the support of professionals with speci昀椀c skills 
(educators, social workers) in order to understand and use the technology more consciously. 
In the analysis perspective adopted here, it will certainly be very interesting to verify whether 
and how the participation relationship mediated by the technological devices (Marres, op. cit.) 
used by the residents will change over time and be achieved in terms of greater awareness and 
autonomy, taking into account that support for these people will be maintained and adjusted 
according to their situations and receptiveness. This dimension is of great interest because nor-
mally, the most advanced technologies in the energy 昀椀eld are accessible only to medium-high 
population groups (Ryghaug et al., op. cit., p. 297), as they usually have higher economic and 
cultural capital, and often a keen ecological and environmental sensitivity, and more easily invest 
money in the purchase of renewable energy technologies, while also spending time increasing 
their own knowledge and training on these issues. Conversely, the experimental project in Mes-
sina aims speci昀椀cally to reduce the gap between the social strata as far as knowledge and access 
to both material systems and socio-technical con昀椀gurations from renewable energy sources and 
the promotion of energy transition are concerned.
The participation set up with the cohousing project was adopted on a larger scale in the ‘Capaci-
ty’ project, 昀椀rstly, with the intention of completely clearing Fondo Saccà and secondly, the hous-
ing emancipation of its inhabitants. For the sake of space, suf昀椀ce it to say that the intervention 
actually led to the elimination of dilapidated housing in the area and the relocation of families 
according to capability and participatory modalities (for an in-depth study, cf. Leone, Giunta, 
2019, p. 50 et seq.), adopting the deliberative modality so as to involve in the decision-making 
process precisely the type of citizen who is normally excluded from policy-making processes. 
This increase in the scale of urban regeneration was also accompanied by the idea of making a 
corresponding leap in scale in the level of participation in energy transition processes, through 
the possibility generated by the second legislation and the new non-human actors introduced 
by it (primary substation, etc.), which make it possible to enlist other actors (and PODs) from a 
wider area. In the case of Messina and the speci昀椀c form of participation selected, the extension 
to the primary transformation substation would make it possible to enroll larger numbers of REC 
members, by following particular principles for their enrollment. These criteria are currently be-
ing elaborated, but they tend towards the inclusion of the most fragile families in the neighbour-
hood; more speci昀椀cally, those families bene昀椀ting from the Capacity project are those who have 
decided to remain in the neighbourhood, while on the other hand, the criterion of exclusion 
concerns families belonging to the wealthiest segments of the population. The rationale behind 
this form of participation is once again related to the involvement of citizens, in this case the 
more vulnerable ones, who are included in a capacitation process in order to extend the network 
of ecological and energy transition processes according to “energy justice” (Hanke et al., 2021) 
and “just transition” criteria (Wang, Lo, 2021), from the broader perspective of the regeneration 
of territories and the empowerment of vulnerable populations.

Conclusions

The main objectives of this contribution are to stimulate re昀氀ection and also to analyze the 
multiple forms of citizen involvement and participation in energy transition processes, paying 
particular attention to emerging energy communities. The relational STS theoretical-method-
ological approach adopted to analyze the creation process for these participatory practices in 
the energy sphere in Italy, indicates a plurality of forms located and co-produced at a local lev-
el, but also a series of human and non-human actors acting transversally at a national level, 
co-constructing enrolment procedures and the inclusion/exclusion mechanisms related to this. 
Some initial evidence has emerged concerning the de昀椀nition of organisational forms in昀氀uenced 
by institutional settings and political cultures sedimented at a local level, which co-construct 
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partially different forms of participation, albeit within similar or the same regulations. Indeed, in 
some areas of the country, which are more directly the subject of our ongoing research, such as 
Trentino and South Tyrol, the inspiration and support or clear choice for de昀椀ning participation 
procedures in RECs corresponds to a cooperative type, with some differences, connected mainly 
to the urban and rural location of the socio-technical con昀椀gurations. These initial results clearly 
suggest that in some contexts, the general and historical conditions are more favourable to the 
reception and development of these participation practices regarding energy transition, both 
for infrastructural reasons and for historical reasons linked to the sedimentation of the local 
community’s culture of self-organization, in a more cooperative key.
On the other hand, the case study of the REC in Messina is clearly an experience co-constructed 
in relation to a type of local community with speci昀椀c infrastructural characteristics and a political 
culture that is very different from those mentioned above, and also presents different meanings 
and objectives associated with the REC due to the difference in the local context. In fact, this 
form of participation integrates the socio-technical dimension in the energy 昀椀eld with that of 
social and urban regeneration, representing a possible direction to focus on in the coming years. 
In particular, we are referring to a series of interventions emerging in southern Italy, linked to 
the spread of energy communities, which are part of much broader processes of resistance and 
regeneration within vulnerable areas. The central element of these (currently few) cases is the 
experimentation of community energies as a function of a socio-economic and territorial rebal-
ancing among the inhabitants of the South, and of a fairer interpretation of energy transition. 
Therefore, one of the trends that seems to be emerging, although not yet supported by consis-
tent numbers, is related to the creation of community-based con昀椀gurations aimed at redistrib-
uting the costs and opportunities of green transition in favour of the most fragile groups, and 
improving physical, structural, infrastructural and service aspects in marginal areas in southern 
Italy. This interpretation of energy transition and territorial transformation places the local area 
at the centre, in the sense that its participation is autonomous and the energy system decen-
tralised, laying the foundations for a future rede昀椀nition of the map of local territories in a more 
polycentric key.
A number of initiatives that have already been set in motion in the South of Italy support this hy-
pothesis (De Vidovich et al., 2021). One of the best-known cases is certainly that of the ‘Energetic 
and Solidarity Community of East Naples’ in the S. Giovanni a Teduccio district, that was set up 
thanks to a private partnership between Legambiente Campania, Fondazione Famiglia di Maria, 
which has been working in the district for several years, and Fondazione con il Sud, which has 
granted funding. In this case too, the REC stands as a tool for contrasting energy poverty and 
achieving a fairer ecological transition, in the wake of a commitment to social regeneration and 
to combat poverty, in a neighbourhood with very speci昀椀c features. In addition, two other energy 
communities with social goals are planned for Messina, one of which (‘REC Lelat’) will be located 
in one of the city’s most problematic neighbourhoods, and the other (‘synoikeo Messina’) aims 
to integrate an REC into a collaborative living experience (ibid.). 
As far as rural locations are concerned, on the other hand, the ‘National Recovery and Resilience 
Plan’ has committed substantial funding (2.20Bn €, ‘Investment 1.2 - PNRR’, p. 127) to support the 
diffusion of renewable energies through support for creating energy communities and collective 
self-consumption, in order to consolidate widespread and decentralised energy systems. This 
measure is targeted in particular at municipalities in inland areas with a population below 5,000 
inhabitants. Again, this is a broad perspective intervention - at least, on paper -, which aims to 
use community energies to counter depopulation, isolation and the growing social and eco-
nomic fragility of our country’s small inland centres, promoting the conditions for local devel-
opment and the digitization of economies, starting more precisely from the energy sector. The 
community matrix for these interventions should also produce greater social cohesion through 
forms of participation and direct involvement in the de昀椀nition of these local initiatives and their 
internal regulations. Social cohesion is, in fact, another of the major objectives of PNRR policies 
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(ibidem, p. 129) to help fragile and rural areas. It is clear, therefore, that the socio-technical con-
昀椀gurations of energy also have a dual function in the intentions of the political decision-maker. 
On the one hand, there is certainly a strong aspiration towards the expansion of renewable en-
ergy infrastructures in terms of the multiplication of decentralised systems, but this incentive is 
also aimed at social and territorial reinforcement, in terms of energy self-suf昀椀ciency (or rather, 
maximising self-consumption) from renewable sources and, thus the rediscovery of a local and 
community-based economy. However, these expected goals involve very different local contexts 
which - as is amply highlighted in this paper - co-construct forms of participation, even in the 
昀椀eld of energy transition, projecting towards different REC ‘models’ or practices, both in terms 
of physical and geographical characteristics and internal governance structures. Therefore, by 
adopting the pragmatic perspective of relational STS, on which our analysis is based, it would 
be appropriate also for the more central institutional levels to take into account this plurality of 
possible and existing formations in order to formulate more appropriate and effective public 
policies. 
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