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Abstract: The governance role of local renewable energy cooperatives (LRECs) in facilitating the
energy transition remains under-scrutinized in the scholarly literature. Such a gap is puzzling,
since LRECs are a manifestation of the current decentralization movement and yield a promising
governance contribution to a ‘just energy transition’. This paper presents a study of the governance
roles of LRECs in the province of Limburg, the Netherlands. Building on existing work on the
cooperative movement and energy governance, we, first, develop a conceptual framework for our
analysis. The framework is built around three key interactions shaping these governance roles,
between (1) LRECs and their (potential) members, (2) LRECs and the government and (3) LRECs with
other LRECs. The results of an online survey and qualitative interviews with selected cooperatives
led to the identification of five key governance roles that these cooperatives take up in the facilitation
of the energy transition: (1) mobilizing the public, (2) brokering between government and citizens,
(3) providing context specific knowledge and expertise, (4) initiating accepted change and (5) proffering
the integration of sustainability. The paper concludes by reflecting on the relevance of our findings in
this Dutch case for the broader ‘just transition’ movement.

Keywords: energy transition; local renewable energy cooperatives; governance roles; citizen
participation; mixed methods

1. Introduction

Community action and involvement in the transition towards a society based on sustainable
renewable energy has increased significantly during the last decade, leading to changes in how
energy systems are integrated into societies around the world [1]. Spurred not least by concerns
about the negative effects of fossil fuels which pollute the biosphere, reinforce the greenhouse gas
effect in the atmosphere and upset the balance of the hydrosphere. As opposed to traditional fossil
fuel based energy, renewable energy (RE) originates from naturally replenished resources such as
sunlight, wind, rain, tidal movements and geothermal heat [2]. Similar to many other European
countries, the Netherlands has recently experienced the emergence of local renewable energy initiatives.
These initiatives are community efforts that mean to transform the energy sector to make it more
decentralized, democratic and sustainable [3–5]. A distinct type of a community effort is the Local
Renewable Energy Cooperative (LREC). In recent years, cooperatives have been created to promote
the use of renewable energies, most notably in Canada [6], the United Kingdom [7], Denmark [8],
Belgium [9] and Germany [10]. Cooperatives are autonomous associations of citizens who collaborate
voluntarily to meet their common economic, social and cultural needs and aspirations through a
system of businesses that are jointly owned and democratically controlled [2].
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As the energy industry is getting more diverse and decentralized these LRECs are one of the
visible ongoing developments. By integrating equity and other concerns, they carry the additional
potential of contributing to a ‘just (energy) transition,’ which according to recent scholarship transcend
established concerns of a ‘energy transition’ [11]. Following the well-known concept of cooperatives
which emerged in the United Kingdom in the 19th century [12], LRECs empower citizens outside the
energy industry with the opportunity to bundle resources to implement renewable energies while
also participating in cooperative energy consumption. As renewable energy is becoming increasingly
relevant in many countries, LRECs are gaining ground. For instance, the European Federation of
Renewable Energy Cooperatives (REScoop) represented 1240 LRECs in 2018 with a total of 650,000
European citizens as members. Given this remarkable success of LRECs, it is expedient to find out how
the governance of and by these cooperatives plays a role in the facilitation of the energy transition [13].

Bauwens [9] researched the cooperative energy movement in Flanders, specifically investigating
the role of cooperative members and the heterogeneity of their motivations and the implications this
has on their level of engagement. He concluded that while cooperative members are often considered
as one homogenous group, several categories of members with differing motivations and levels of
participation can be distinguished. Our research did not include the perspective of the cooperative
members as Bauwens did. Therefore, the identified governance roles only reflect the perspective of
the cooperative board. It is suggested that future research will also include the perspective of the
cooperative members to verify the identified governance roles.

Research conducted by Hoicka and MacArthur [6] investigated community energy projects within
Canada and New Zealand. More specifically focusing on the participation of indigenous people.
Their research investigated the role of incumbent resources, actors and the political environment to
investigate the differing functions of community energy initiatives. Their research concluded that
community energy initiatives play an important role in overcoming challenges of uneven economic
development, inequality and fuel poverty similar to the results of our research in Limburg. These issues
are especially prevalent in countries with a colonial history which differs it from the Netherlands.
There are however similarities between the role of LRECs in peripheral areas such as Limburg and
the uneven economic development and inequalities mentioned by Hoicka and MacArthur in rural
communities within Canada and New Zealand.

While our research took a specific focus on the Dutch experience of the governance of energy
transition, it can be seen within the wider movement of the democratization of energy and a just energy
transition. This movement calls for more participatory forms of energy provisions, including local
autonomy over energy in decentralized systems such as seen in LRECs. Energy cooperatives are
expected to play a strong part in this movement as they are owned and managed by the members of their
members and reflect the priorities of their communities as indicated by Stephens [14]. The identified
governance roles found within this research align with these expectations for LRECs as they partially
reclaim the energy infrastructure shifting toward more direct community-level economic benefits.
At the same time, they contribute to the democratization movement by moving away from interests
that concentrate wealth and power

In 2018 the Netherlands counted 484 energy cooperatives, an increase of 20% compared to 2017 [15].
Almost 70,000 citizens are currently a member of such a cooperative. The generally defined goal of
these local renewable energy cooperatives is to involve citizens to participate in practices concerning
energy saving, production and trade, with the proceeds of these activities flowing back to the local
community as much as possible [15]. These efforts are vastly different from the status quo practices
which often involve large energy providers with little to no connection to the local community. In many
cases renewable energy projects will therefore experience resistance by local community members
as they experience negative externalities of these projects and are not actively involved in the project
themselves nor do they share in the benefits [16,17].

Similar to the rest of the Netherlands, the province of Limburg is in the process of working
towards the energy transition in an attempt to contribute to the efforts set forth in the Paris Agreement
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to limit global temperature rise to well below 2 ◦C as compared to pre-industrial levels. In order to
reach this goal, all the signatory parties including the Netherlands pursue a shift toward low carbon
economies with a focus on using renewable energy sources, reducing energy demand and increasing
energy efficiency levels. In specific terms the Netherlands as part of the European Union is committed
to a ‘binding target of an at least 40% domestic reduction in greenhouse gas emissions by 2030 as
compared to 1990′ [18]. As stated in the Nationally Determined Contribution of the EU and its Member
States. This includes the effort to reduce energy emissions which has been described as the low carbon
energy transition [19]. Additionally, the European Commission’s RED II directive came into force in
November 2016. This directive sets an overall target of 32% renewable energy consumption by 2030.
RED II mentions activities of individual and collective self-consumption through renewable energy
communities such as LRECs to collectively facilitate local participation in the energy system and attain
the set targets [20].

Energy Cooperatives in Limburg have been supported by the Natuur en Milieufederatie Limburg
(NMF), the Nature and Environmental Federation Limburg, since 2012 through the Servicepunt Energie
Lokaal Limburg (SELL). SELL is a service centre that aims to support energy initiatives in order to
accelerate the energy transition [21]. After the first cooperative initiatives were started, local projects
soon began to take shape with the first cooperative wind turbine being built in Limburg in 2015 and five
more in the works. Additional solar projects have been sprouting up in multiple municipalities as well.
According to the national energy monitor ‘HIER opgewekt’ (Dutch for “generated here”), the future of
local energy cooperatives in Limburg is looking very promising as there are relatively few objections
and short lead times. This resulted in an almost 35% growth of energy cooperatives in 2018 where the
number of energy cooperatives in Limburg increased from 13 to 20 [22]. Therefore, Limburg provides
a promising environment for researching the governance by LRECs.

As of 2017, there are multiple LRECs in Limburg with more than a hundred members generating
revenues exceeding € 100,000. The cooperatives have plans to have a combined capacity of more
than 70 MW within the near future together, aiming to circulate profits within the local community,
support social goals and promote the liveability of small local communities [23]. These are ambitious
goals. However, the feasibility of these goals will depend on whether the cooperatives can successfully
facilitate the governance of the energy as well, as bad governance practices which could potentially
smother the potential of LRECs [24].

In this paper, LRECs are analysed from a governance perspective. Thereby, we build on recent
attempts by scholars who have started to scrutinize governance processes in community energy
projects [7] and mapped legal governance issues of energy sector innovations by community energy
services [5]. By studying LRECs in Limburg, we want to get to know in which ways local renewable
energy cooperatives contribute to the renewable energy transition from a governance perspective.
We conceive of governance as the process of steering society and the economy through collective action
and in accordance with common goals [25]. More specifically certain dimensions of the ‘governance
paradigm’ include: inclusion of institutions and actors from and beyond government; blurring roles and
responsibilities; power dependence in relationships between institutions, autonomous self-organising
networks of actors; and, governing with new techniques to steer and guide, rather than utilising
command or authority [26]. By studying the role LRECs play in governance, we want to find out
what their actual contribution is to the governance of the energy transition, how this contribution is
hampered and how it could be amplified. Despite deeper insights in the governance roles taken up by
LRECs, we also expect the results to contribute to give LRECs a better and more reflected place in the
overall governance of the energy transition. While our research placed a specific focus on the Dutch
experience of LREC governance the results will also be discussed in the wider context of the (energy)
democratisation and ‘just transition’ movement.

For this research, governance is studied by analysing it at a more concrete level of three
interactions between an LREC and other parties reflecting the polycentric environment of power in
which they operate, as indicated by Meadowcroft [27]. This environment is characterized by power
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being decentralised and distributed to different groups who collectively determine the direction of
developments. The first relationship is that of the LREC and its members (a) for example, opportunities
for member input, the second of the LRECs amongst each other (b) for example, utilization of knowledge
sharing opportunities, the third is the relationship between the LREC and the government (c) for
example, regularity of meetings with city councils. These relationships are displayed in Figure 1.

Energies 2019, 12, x FOR PEER REVIEW 4 of 20 

 

utilization of knowledge sharing opportunities, the third is the relationship between the LREC and 
the government (c) for example, regularity of meetings with city councils. These relationships are 
displayed in Figure 1. 

 
Figure 1. Key governance relations (a, b, c) that are the focus of the proposed research (authors’ own). 

2. Research Design and Methods 

The first phase of the research consisted of a literature review. First, a search for several key 
words regarding energy cooperatives and local energy initiatives were submitted to online academic 
databases such as: EBSCO, Web of Science, JSTOR, Scholar, Sage and Springer in search of relevant, 
peer-reviewed and timely articles with a focus on the European context of energy cooperatives. Based 
on the popularity of these articles as determined by the number of references, several articles where 
selected for the initial preparatory study. Second, by following up on key concepts, frequent authors 
and referred grey literature found in the initial study, a more extensive body of literature was created. 
The cumulative result of this study was the identification of several key governance dimensions that 
are relevant for local renewable energy cooperatives. 

In the second phase of the research, the key dimensions of the LRECs within Limburg were 
investigated through an online survey created using the Qualtrics software for collecting and 
analysing data online. The online survey started with several short questions inquiring about general 
data on the cooperative, including amongst others the focus, the years of operation and the number 
of members. The data collected was helpful for having a general overview of the energy cooperatives 
in Limburg. In addition, the survey investigated the different governance dimensions and their 
importance for the cooperative. Respondents were able to provide answers on a 5-point Likert scale 
ranging from ‘not at all important’ to ‘very important’ [28]. The option ‘not applicable’ was included 
to prevent respondents having to choose a level of agreement for statements that do not apply to their 
case. The score was then used for the typology development. 

There are several advantages of utilizing the Likert scale. First, the responses are easily 
quantifiable. Second, respondents are not forced to take a definite stand on a particular topic but to 
respond in a degree of importance. This is supposed to make answering easier for the respondent. 
Third, the responses accommodate neutral or undecided feelings on importance. Because of these 
reasons, the Likert scale offers a quick, efficient and suitable method for data collection [29]. The 
survey was distributed to all 23 known cooperatives in the province of Limburg. This led to 11 distinct 
responses from 11 different cooperatives. The response rate was 43%. We wanted as many 
cooperatives as possible to answer the survey to have an extensive amount of data available for the 
typology development. Preferably, the cooperatives should have different focusses, sizes, locations 
and years of operation. 

In the third phase and based on the survey results, a typology has been developed in two steps. 
First, the survey data was analysed to identify the greatest polarity of responses. If cooperatives 
provide vastly different answers regarding the importance of a particular governance dimension, this 
could indicate that this dimension is suitable for typology development. If respondents indicate very 
similar preferences for one of the governance dimensions, this could indeed be a very important 
dimension but was not considered suitable for differentiating amongst the cooperatives. Out of the 

Figure 1. Key governance relations (a, b, c) that are the focus of the proposed research (authors’ own).

2. Research Design and Methods

The first phase of the research consisted of a literature review. First, a search for several key words
regarding energy cooperatives and local energy initiatives were submitted to online academic databases
such as: EBSCO, Web of Science, JSTOR, Scholar, Sage and Springer in search of relevant, peer-reviewed
and timely articles with a focus on the European context of energy cooperatives. Based on the popularity
of these articles as determined by the number of references, several articles where selected for the
initial preparatory study. Second, by following up on key concepts, frequent authors and referred grey
literature found in the initial study, a more extensive body of literature was created. The cumulative
result of this study was the identification of several key governance dimensions that are relevant for
local renewable energy cooperatives.

In the second phase of the research, the key dimensions of the LRECs within Limburg were
investigated through an online survey created using the Qualtrics software for collecting and analysing
data online. The online survey started with several short questions inquiring about general data on the
cooperative, including amongst others the focus, the years of operation and the number of members.
The data collected was helpful for having a general overview of the energy cooperatives in Limburg.
In addition, the survey investigated the different governance dimensions and their importance for the
cooperative. Respondents were able to provide answers on a 5-point Likert scale ranging from ‘not at
all important’ to ‘very important’ [28]. The option ‘not applicable’ was included to prevent respondents
having to choose a level of agreement for statements that do not apply to their case. The score was
then used for the typology development.

There are several advantages of utilizing the Likert scale. First, the responses are easily quantifiable.
Second, respondents are not forced to take a definite stand on a particular topic but to respond in a degree
of importance. This is supposed to make answering easier for the respondent. Third, the responses
accommodate neutral or undecided feelings on importance. Because of these reasons, the Likert
scale offers a quick, efficient and suitable method for data collection [29]. The survey was distributed
to all 23 known cooperatives in the province of Limburg. This led to 11 distinct responses from 11
different cooperatives. The response rate was 43%. We wanted as many cooperatives as possible
to answer the survey to have an extensive amount of data available for the typology development.
Preferably, the cooperatives should have different focusses, sizes, locations and years of operation.

In the third phase and based on the survey results, a typology has been developed in two steps.
First, the survey data was analysed to identify the greatest polarity of responses. If cooperatives
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provide vastly different answers regarding the importance of a particular governance dimension,
this could indicate that this dimension is suitable for typology development. If respondents indicate
very similar preferences for one of the governance dimensions, this could indeed be a very important
dimension but was not considered suitable for differentiating amongst the cooperatives. Out of the
most polarizing governance dimensions indicated by the widest response ranges, two have be selected
as the main variables for the typology development.

As the answers the respondents corresponded to an interval scale, an average score could be
calculated for the two determining governance dimensions. These scores will correspond to a coordinate
on an x-and y-axis. Resulting in a scatterplot indicating the positions of each individual LREC and
the degree to which they fit into a certain type. This allowed for a clear and simple overview of the
distribution of the research population as well as a straightforward indication of the most deviating
cases, which qualified for further inquiry through interviews.

The fourth phase of the research consisted of two separate (group) interviews with five senior
controlling cooperative members of two distinct cooperatives. The interviews were performed
in a semi-structured format and inquired about the cooperatives and their different governance
interactions at an in-depth level. The semi-structured format allowed the interviews to unfold in a
conversational manner, offering the interviewees the chance to pursue issues they feel are important [30].
Interviews lasted ca. 90 min and, were audio-recorded and summarized afterwards. Four distinct
LRECs were selected for follow up interviews based on the results of the survey and additional
information they provided. As selection criteria, the cooperatives either had the most extreme scores in
their respective category, were surprising outliers or they provided information indicating interesting
governance perspectives which required further investigation. Out of the four selected cooperatives
two agreed to an interview. These were Duurzaam Roerdalen and Duurzaam Maasgouw, established in
2017 and 2018, respectively. Both cooperatives are relatively young each having less than 100 members.

3. Governance by Local Energy Collectives

In order to identify the key dimensions that are relevant for analysing governance by local
renewable energy cooperatives, we reviewed the literature of the two fields of energy governance and
cooperative movements. During this search, we identified key dimensions for the analysis of the role
of cooperatives in energy governance. These are: participatory practices, democratic decision making,
mobilizing capacity, professionalization, legitimacy, collaboration with governmental institutions,
support networks and the policy context. Each of them is briefly outlined below. For our analytical
framework presented at the end of this section, these dimensions are then grouped together under the
three key interactions of cooperative governance.

3.1. Participatory Practices

Participation is one of the key elements of environmental governance that contributes to better
decision making [27,31]. It is recognized that issues regarding sustainability require the involvement
of the public. Participation provides this link between the public and the governance of the energy
transition in this instance. A strong public participation in environmental governance increases the
commitment among stakeholders by providing a stronger sense of ownership. When stakeholders
are allowed to voice their opinions and insert them into a project, this strengthens their belief in the
cooperative project as well as fostering increased acceptance of any measures taken. An example is
the increased acceptance of wind turbines if they are managed through participatory citizen initiates
such as cooperatives [7]. In addition, some argue that the right to participate in matters concerning
the protection of the environment such as the phasing out of fossil fuels for renewable energy, is a
procedural right that should be considered as incorporated in the fundamental right to environmental
protection [31]. From this perspective, governance of the energy transition is expected to operate by a
framework of fairness, inclusivity and equality, which calls for the engagement of the public.
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Yet, participation can take many forms, as already indicated by Arnstein [32] when she devised the
participation ladder for the level of citizen involvement in government decision making. This ladder
ranges from full scale citizen power (or member power when translated to cooperatives) trough forms
of tokenism to nonparticipation. While the top rungs of the ladder indicating citizen power would be
more in line with the cooperative movement philosophy, empirical testing might reveal disparities
amongst the different energy cooperatives in Limburg.

3.2. Democratic Decision-Making

Participatory practices are closely linked to the way in which energy cooperatives organize
internal democracy. Democratic control is one of the seven principles of the cooperative movement [33].
It is defined as the governance of an organization by its members through majority decision-making.
The cooperative movement as a general rule employs the rule of ‘1 member = 1 vote’ this eliminates
the possibility that members with higher investments trump the decisions, leaving members with a
smaller investment without decision making power [33].

In cooperatives, internal democracy includes consideration of rights and corresponding
responsibilities. It also encourages the fostering of a “spirit of democracy” [33] within the cooperative.
This spirit of democracy has proven to be a challenging task but it is considered to be socially valuable
and essential. The major benefit is that it contributes to deepening democratic roots within civil society.

It is important that it is recognized that a democratic process, in itself, is no guarantee for
competence. A fundamental characteristic of sustainable democratic systems is that democracy requires
the protection of sound governance codes, democratic laws procedures and processes, similar to
formalized models of organization management. Organizing internal democracy can be considered a
key dimension of cooperatives. Cooperatives tend towards deliberative and participatory forms of
democracy with constant engagement of members in day-to-day decision making according to the
cooperative principles. Members are involved in proposing and approving fundamental strategic
policy decisions and able to hold elected representatives on boards or committees and senior executives
to account. One of the biggest challenges facing cooperatives is creating a culture that accepts and
encourages debate rather than stifling it. Debate should be seen as a sign of a healthy democracy that
encourages members to become an active part of the cooperative [33,34].

Cooperatives can take advantage of technological developments. Especially advances in modern
mobile as well as internet communication make it easier to actively engage members in the democratic
process of the cooperative [33].

3.3. Mobilizing Capacity

According to the European Commission [35] citizens are at the core of the energy transition.
Citizens should take ownership of the transition, benefit from new technologies to reduce their bills,
participate actively in the market and be protected when vulnerable. Since the European market is
transforming from a centralized market dominated by large utilities to a decentralized market with
millions of citizens that are active or prosumers, citizen involvement in the energy transition becomes
more likely [35].

Cooperatives allow in different ways for the mobilization of citizens for investment in sustainable
energy and for projects where energy is provided by citizens. Renewable energy cooperatives have
transformed the energy landscape in many European countries while also consequentially contributing
to revitalizing local economies and creating local jobs [36]. These mobilized energy communities deliver
a significant share of renewable energy investments, promote local development and increase public
support of renewable energy. For example Germany, where renewables deliver 40.4% of the country’s
electricity [37]. Nearly every second kWh of this renewable electricity is generated by a broad range of
citizen initiatives. Therefore, it revitalizes the local economy while also generating jobs within the local
domain [36].
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3.4. Professionalization

The increasing scope and scale of cooperative projects has led to a trend of growth and a desire
for professionalization in the Dutch cooperative energy section. Elzenga and Schwencke [38] indicate a
clear wish among community initiatives to professionalize. There is a shift from providing energy
saving services to more ambitious projects of energy production. According to Hermans and Fens [39],
there is an increase in projects that include the actual supply of electricity. Thereby, cooperatives become
electricity producers and take a role in service provision.

Almost two thirds of the cooperatives situated in the Netherlands deliver electricity to
their members and customers through a resale construction. However, two recently founded
cooperatives have taken this supply function to a new level. The cooperatives NLD and DE Unie,
established respectively in 2013 and 2014, did acquire a supplier license. This enables them to act
as an electricity utility and purchase electricity on the wholesale market to provide to its customers.
The members of these two cooperatives are existing local wind and energy cooperatives who now no
longer require mediation of a conventional commercial energy company to supply electricity to their
members [40].

In order to obtain a supplier license, the cooperative has to comply with a list of stringent
rules and regulations. This includes conditions set by the Consumer & Market Authority [41].
In order to comply with these regulations, a high level of organizational, financial and technical
expertise are required for the cooperatives to meet their legal obligations for supplying electricity.
Therefore, the acquirement of a supplier license by these two cooperatives forms an adequate illustration
of the ongoing professionalization across energy cooperatives [40].

However, this trend towards professionalization does not apply to every cooperative as not all
cooperatives have the ambition to increase the scope or scale of their projects. Seyfang, Park and
Smith [42] state that ‘although some groups do have ambitions to expand and grow, others are
simply providing local solutions to local needs as an end in itself and have no desire to expand’
(p. 988). This appears to be the case for the Netherlands, where scholars identified a tension between
the small-scale idealists who prefer local small-scale solutions and the more commercially oriented
cooperatives who would like to scale up local renewable energy projects [43].

The degree of professionalization is a relevant governance dimension as it is an indicator as to
how far citizen initiatives take over utility services formally managed by either public governments or
private businesses, indicating a blurring roles and responsibilities which are a key aspect of governance.

3.5. Legitimacy

The International Co-operative Alliance’s (ICA) Guidance Notes on the Cooperative Principles
state that openness, transparency and accountability are important for good democratic governance [33].
These three concepts are grouped together according to the ICA’s approach, as they are firmly related
to each other with effects on one having immediate impacts on the others. Together these three
concepts reflect a sense of trust and legitimacy of the LREC. According to the ICA these three concepts
are essential for any cooperative to be legitimate and thus effective [33]. Cooperatives should make
agendas and write down minutes of meetings of their elected committees and boards. These should
become available to members. However, there are types of information that cannot easily be shared
openly. This could be because of commercial sensitivity, regulatory requirements or respect for
employee privacy. However, within these limitations cooperatives should ensure that members have
the opportunity to debate and hold the board accountable for decisions. Elected representatives should
present regular statements of account, financial reports and performance reports to their members.
These should be presented in such a way that it is understandable for laypeople [33].

Since democratic member control is a key differentiating characteristic of cooperatives in
comparison to conventional investor or shareholder-owned businesses, cooperatives should aspire to
be open, transparent and accountable. This increases trust and legitimacy which is key for the success
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of the cooperative [44]. The democratic practices of an energy cooperative should be subject to critical
assessments which can be achieved through cooperative-specific audits [33].

3.6. Collaboration with Governmental Institutions

Local renewable energy cooperatives collaborate with multiple governance levels and in multiple
ways. Common amongst these is a collaboration through knowledge sharing at the local to regional
level [45]. Cooperatives could be key in assisting municipalities to switch towards renewable energies.
Yet, municipalities are often reluctant to work together with cooperative solutions initiated by citizens.
In turn, many cooperatives are unsure about what to expect from municipalities. Even so, there seems
to be a strong desire amongst both parties to find a way to work together while as of now they are still
unsure about how this should happen [45].

Collaboration with cooperatives yields advantages for regional and local governments.
Energy cooperatives have proven to be effective at mobilizing citizens in energy production and
saving solutions. This indicates an opportunity for taking large steps towards the energy transition.
One example of such a cooperation is the municipality of Haarlem. In this city there are five jointly
managed roofs with solar PV installations, resulting in a combined amount of ca. 2000 solar PV
panels [45]. According to the municipal policy makers in Haarlem, people who have been actively
involved with citizen led energy initiatives will experience a lasting sustainability effect. This mindset
could be key for meeting the national climate targets [45]. Haarlem is therefore a good example for
collaboration between local governments and energy cooperatives.

Cooperatives, on the other hand, can also benefit from collaboration with local and regional
governments. An example is the Leudal Energie cooperative, which initiated a project to change
thousands of traditional lightbulbs within their community to more energy efficient LED-lights.
In addition, they operate two solar PV stations on the roofs of local schools and are working on a local
wind turbine. The Leudal Energie board indicated that the municipality is of great help when it comes
to realizing these projects [45].

Collaboration with governmental institutions is not only about securing additional funding.
The network that becomes available through collaboration can be as valuable as financial assistance.
The Leudal Energie cooperative, for example, started working together with local housing cooperatives
through mediation by the municipality. The municipality also assisted in the search of suitable fields for
solar installations and offered the roof of the city hall for solar developments. Finally, the municipality
contributes to the outreach of the cooperative by communicating successes on their website and to
local newspapers [45].

The support from the community and other actors is an important dimension for cooperatives.
On the local level, support from local residents and other local organizations such as schools,
sports associations and community centres, create vital opportunities for cooperatives to find members
as well as a strong basis for developing projects. Local businesses also form important partners. Shops,
local installation businesses, restaurants or farms all provide valuable additions to a cooperative
network [46]. Additionally, cooperatives also work together with larger commercial parties such as
energy providers, for example, by reselling the electricity from an energy company to the cooperative
members through resale construction [40].

On the other hand, a lack of community support or a limited network of other actors can cause
great challenges for a cooperative. The absence of local resident support could result in public apathy,
the NIMBY-effect (“Not in My Back Yard”) and other forms of community resistance [47]. Even if
cooperatives have the intention to generate benefits for the local community, this does not convince all
residents and could even be regarded by some as bribery [17,38]. This can be illustrated by the case of
the Energie-U cooperative in Utrecht. The cooperative worked in commission of the municipality on
the development of a wind farm near the city for almost two years before the project was cancelled.
The city council decided against the wind farm due to strong local resistance, which indicates the
impact of the absence of local support for the success of cooperatives [38,48].
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Strong support networks are thus of key importance for energy cooperatives. Not only on the local
but also on the regional, national and international level, cooperatives provide and receive help from a
range of organizations. Many energy cooperatives work together with other cooperatives to form a
supportive network. An example of this is the REScoopNL network, which aims to support renewable
energy cooperatives to make them successful [49]. These networks provide a knowledge sharing
and mutual learning environment by providing ‘distinctive expertise that is not readily available
elsewhere’ [50] (p. 4403). Networks also have the added benefit of allowing for a joint lobby force in
cooperation with other initiatives [43].

The REScoop organization is also active at the European level. With a network of 1500 European
renewable energy cooperatives, representing a combined 1,000,000 citizens REScoop wishes to empower
citizens to achieve energy democracy by representing their voice, supporting start-up cooperatives,
providing services and promoting the LREC business model. REScoop promotes collaboration
amongst European cooperatives [51]. Cooperative networks are thus active from the regional to the
international level.

3.7. Policy Context

The context in which energy cooperatives operate is shaped by government regulations and
therefore forms an important dimension for their analysis. There is a wide body of laws, policies and
regulations that together form the regulatory and policy context or as titled by Bakker [40] the ‘rules
of the game.’ These are the conditions under which the interaction between LRECs, their members,
society and the wider governance system takes place.

Navigating along these rules can be tough for cooperatives as the current electricity law in the
Netherlands dates back to 1998 and therefore is often unsuited for these changes in the energy system.
The main structure of the law has remained unchanged and although several amendments were made
throughout the years current rules and regulations do not always seem to be equipped to handle
the rapidly changing role of civil actors in the energy market. This is especially true for community
energy actors such as cooperatives who produce their own electricity, as this means that the consumer
will operate within the regulated domain [40,52]. Dutch law dictates that each consumer needs to
have an energy company that is, a party with a supplier license, to cover their electricity demand.
However, as the term “prosumers” [53] suggests, a growing number of previous consumers in the
electricity supply chain are now also producers, by taking part in a small energy company next to
buying energy. In the Netherlands, it is still challenging for consumers to acquire a license needed
to legally fulfil the supplier role. As indicated before, some energy cooperatives manage to obtain
such a license. This requires a highly professionalized organization of the cooperative, which is often
challenging for citizen’s initiatives and may come with adverse effects concerning internal democracy.

The policy context also is critical where it comes to the amount of taxes consumers pay for
electricity. In the Netherlands, individual producers generating their own electricity are exempted from
this tax through feed-in tariffs. Where producers of electricity receive around six to seven eurocents for
each kWh produced, the consumers pay roughly 20 eurocents for each kWh [40]. The difference is
caused by distribution costs and taxes. When a consumer has a solar panel that produces electricity,
they can deduct the produced energy from their total energy bill [54]. This saves roughly 20 cents per
kWh of electricity generated by the solar panel, as this electricity is for direct use and not distributed
through grid. On the other hand, if solar panels produce more than the users demand, the excess
electricity is compensated with six or seven cents per kWh [54]. Up until 2016, it was legally impossible
to generate energy anywhere outside of your personal, privately owned property. This was challenging
for energy cooperative as due to these regulations they had to base a profitable business plan on the
low six to seven cent rate. This has changed since 2016 with the introduction of the ‘postcoderoos’
(Dutch for ‘zip code area arrangement’) postal code regulation, providing more room for LRECs [40].
The ‘postcoderoos’ regulation provides a tax rebate which gives members of an energy cooperative a
discount on their energy bills. If consumers invest in the generation of renewable energy within their
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area, they have a right to this rebate. The condition is that participants have to live within certain
nearby postal zones of the project. Participants may only use a maximum of 10,000 kWh/year [55].

Multiple cooperatives in the Netherlands have also been pushing for self-delivery (e.g., NLD
and DE Unie). This is the direct delivery of power to their members without having an energy
company working as an intermediary. Thereby, cooperative members can avoid VAT and energy taxes.
The institutional framework forms a barrier in this case as self-delivery is against the rules of the game
and is not allowed under the current legal framework [54].

These rules of the game are of vital importance to the local renewable energy cooperatives
as decisions made at higher government levels-over which they have little to no say- could create
opportunities for energy cooperatives or, conversely, limit their ability to operate. Therefore, we consider
the “rules of the game” a critical dimension for the analysis of the governance by energy cooperatives.
In recent developments, however, cooperatives have been increasingly involved in the development of
policy, indicating a blurring line between the roles of citizens and governments in shaping the energy
transition [56].

4. Analytical Framework for Studying Governance by LRECs

In order to analyse the governance by LRECs and their influence of the facilitation of the energy
transition key interactions between LRECs and respectively, their members, government and other
LRECs were identified. Figure 2 works out the three key interactions of LRECs—with their members,
other LRECs and governments—in a more detailed way integrating the dimensions identified in the
literature review above. This figure served as analytical framework for this article and guided the
analysis of the research data. Whereas we do not want to claim that this conceptual framework is an
exhaustive and perfect representation of all the complex governance interactions that LRECs engage
in, we believe that it sufficiently specifies the dimensions that are relevant for an analysis of their
governance roles. The analytical framework also guided our development of a typology of LRECs
which can serve to structure future comparative research into these governance roles.
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governance dimensions.

The framework can be explained as follows. There are three main interactions between local
renewable energy cooperatives and other governance actors, similar to the upwards, downwards and
sideways interactions as indicated by Meadowcroft [27]. First, there is the upward interaction between
members and the LREC. Here the members of the cooperative steer the cooperative through collective
action. The LREC itself is however still in control. Similar to how citizens steer the state through a
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representative democracy while the state is still the official source of legitimate power, LRECs are
controlled by their members who are represented in the board. Thus, this reflects a form of sub-level
governance. Here, key dimensions are—democracy, participation, openness, transparency and
accountability and the mobilization of communities. Secondly, the LRECs also cooperate with each
other through sideways interactions such as collaboration, knowledge sharing practices and networks
through a set of different governance dimensions that operate at the meso-level. These reflect the
interaction amongst LRECs. This interaction is very similar to cooperation between cities in city
networks such as found in conventional governance literature [57,58]. Third, there is the downward
interaction at the macro-level between LRECs and the state. These interactions are characterized
again by collaboration-which now represents collaborative efforts between cooperatives and the state,
professionalization and the rules of the game reflecting the entire law and policy environment in which
the LRECs operate.

The conceptual framework served as a visual tool initially with the purpose to assist in the
design of the interview grid, which covered all these different dimensions of interactions. During the
interview phase, these interactions where the main thread that guided the semi-structured interviews,
thereby ensuring that the cooperatives could discuss all the three interactions in more depth with a
focus on their governance roles.

5. Towards a Typology of LREC Governance

Based on the data collected from the surveys, we attempted to develop a typology of differentiation.
In order to determine the two key characteristics to be used for typology development, the variables with
the biggest range amongst respondent answers are of importance. If the range is rather large, this means
that respondents have given vastly different answers within this group. If the cooperatives provide
different answers, this is interesting for typology development as it indicates that the cooperatives
differ on this area. Hence, this approach employs diversity as the guiding principle for selecting the
two analytical dimensions.

The two groups with the widest difference in responses were the categories “collaboration”
and “ambition” and therefore served as the central axes for the typology development. Any other
combination of two variables would have resulted in a less clear delineation between the cooperatives
of this dataset. “Collaboration” reflects the degree to which cooperatives wish to collaborate with
other cooperatives and government institutes. “Ambition” reflects the difference between cooperatives
preferring small scale projects with a local impact and those which would like to have a larger
scale impact. When these two variables are plotted against each other (see Figure 3), the following
observations can be made. Almost all cooperatives are located in the important/important quadrant of this
figure. Only one cooperative is located in the not important/important quadrant. However, this cooperative
is still located rather close to the median of the collaboration axis, indicating that cooperation is still
somewhat important. Therefore, based on this figure no clear typologies can be developed as that
would require the cooperatives being spread out more across the four quadrants and ideally more
towards the extremes of these quadrants.

Therefore, based on the available data no sufficient evidence for the creation of different governance
typologies can be identified. Fortunately, the survey data revealed several other interesting issues,
which helped to guide the further research on LRECs governance roles. It is however recognized
that a sample of 11 cooperatives is rather small and therefore there is a large chance of making a
Type II Error where the cooperatives were actually different but it is concluded that they are not [59].
Additionally, there could be sub-forms of clustering that could provide relevant outcomes for devising
typologies. For example, the ambitions variable could be divided in a material and idealistic aspect
and the collaboration in institutionalised and ad hoc aspect. However, based on the data provided by
the conducted survey no such conclusions can be drawn and the usefulness of this typology will have
to be determined by future studies.
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6. The Five Governance Roles of LRECs

In this section the results of the empirical research are synthesized. First, we discuss the five
key governance roles of the researched cooperatives: they facilitate the energy transition by (1)
mobilizing the public, (2) brokering between government and citizens, (3) providing context-specific
knowledge and expertise, (4) initiating change and (5) proffering the integration of sustainability.
Second, comparisons will be drawn based on differences in approaches amongst the cooperatives.
Third, the results of the study will be used to identify several good practices for the governance of the
energy transition through local renewable energy cooperatives.

The role of local renewable energy cooperatives for the facilitation of the energy transition can
be distilled to five different key roles that these cooperatives provide based on their interactions
with the public and members, the government, other cooperatives and the established energy sector.
These activities are as follows: mobilizing the public, brokering between government and citizens,
providing context-specific knowledge and expertise, initiating change and proffering the integration of
sustainability. These roles reflect several key interactions of the governance dimensions represented in
the conceptual framework. In the following section the specific roles will be explained in more detail.

6.1. Mobilizing the Public

The first governance role of cooperatives aligns with the interaction between the cooperative
and its members which here reflects a wider scope based on the cooperatives’ experiences extending
further to the general public and prospective members as well. This role is the mobilizing of the public.

LRECs play a critical role in mobilizing citizens for the energy transition. Through various
activities these cooperatives raise awareness and build support for the energy transition. Where a
government tries to steer for a more renewable energy system through policies which often do not
directly speak to citizens on an individual level, cooperatives attempt to mobilize people directly.
Through personal advice, information days and public events at the local level, cooperatives promote
the energy transition at a level that speaks directly to citizens.

A major asset for LRECs is that they provide the opportunity to participate on a voluntary basis.
Whereas regulations will often require people to adopt sustainable practices because they have to,
cooperatives offer this opportunity for people that want to become more sustainable. The key here is
that people can choose for themselves if they want to participate and in how far they wish to participate.
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Both interviewed cooperatives believe that this voluntary approach is more effective at having people
actively engage with sustainability than a commanding approach which often goes paired with a lot of
citizen push-back.

Despite the potential for citizen mobilization, many cooperatives admit that it is only a small group
of citizens that are actively involved within the cooperative while other members are only interested
and do not actively participate. As a result, many of these cooperatives struggle with mobilizing these
citizens and having them play an active role. On the other hand, there are plenty of examples where
even a small number of active participants in a cooperative managed to mobilize vast amounts of
resources and funding through a large group of members, according to the interviewed cooperatives.
One such example is the success of Leudal Energie who gathered large amounts of funding for a wind
turbine initiative [60]. While not all these members might be active participants, the cooperatives
report that even association with renewable energy projects positively effects the member’s attitude
towards sustainability.

Therefore, it can be concluded that LRECs play a role in mobilizing citizens for the facilitation of the
energy transition. While this role might seem trivial, it is not to be underestimated. Governments and
private sector operators have attempted to mobilize citizens in an effort to promote renewable energy
specifically and sustainability more generally. Successful mobilization is key for ensuring the energy
transition, conventional efforts so far have only had limited success according to the cooperatives and
scholars [61,62].

6.2. Brokering between Government and Citizens

The second governance role for cooperatives reflects both the interactions that the cooperative has
with the government as well as with its members. This role is that of broker between the government
and citizen.

LRECs build bridges between citizens and the local government. The cooperatives indicated that
they have a direct connection to their respective municipalities. There are regularly planned meetings
between the members of the cooperative board and dedicated civil servants, the municipal council
or the aldermen. Through these meetings the cooperative board can voice their opinion, plans and
current activities but most importantly, represent the voice of their members who in turn represent the
local community. This is especially effective if the cooperative is situated in small municipalities in
rural areas where the cooperative members form a relatively larger portion of the population and the
electorate and are therefore considered a serious voice and potential partner by the local government.

The cooperatives also function as broker by providing support for navigating government
regulations and bureaucracies. While many citizens might want to conduct their own renewable
energy projects (e.g., the instalment of a solar tracker or a small-scale solar farm on their property),
they are often daunted by the associated regulatory requirements and the navigation off bureaucracies.
This could hinder them in doing the project or even make them lose heart completely. In these specific
cases, the cooperative can provide advice and help these initiators to realize their projects through its
experiences as well as closer collaboration with municipal or regional government officials.

6.3. Providing Context-Specific Knowledge and Expertise

The third governance role of the cooperative spans all three interactions and constitutes the
provision of context specific knowledge and expertise.

The LRECs play a key role in adapting the overall energy transition plan to a tangible and on
local level. They do this not by stamping one blueprinted idea on every situation they find but by
looking at the specific context of the situation, providing a targeted advice. As an example given by
one of the interviewees: ‘Some installers of solar panels attempt to convince people to invest in a
set solar PV panels for their roof without first analysing the roof itself. This has resulted into new
panels being installed on a roof that required extensive maintenance within the next two year period.
This maintenance required the solar panels to be removed from the roof again, costing the homeowner
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a lot of money. This homeowner now has a negative view of solar panels and therefore sceptical of the
renewable energy transition.’ The cooperatives attempt to prevent these situations by looking at these
specific circumstances such as the condition of the roof, before the advice of installing solar panels.

By providing this context specific knowledge and expertise, the cooperatives are able to provide
better customized solutions. In general, this results in better attitudes of citizens towards sustainable
technologies, a better strategy for achieving the sustainability goals and a more cost-effective method
of facilitating the energy transition.

6.4. Initiating Socially Accepted Change

The fourth governance role for LRECs also works across all three interactions. This role is
the initiation of accepted changes which cooperatives do through working with governments,
other cooperatives as well as members and the public. Initiating socially accepted change differentiate
LRECs from conventional command-and-control approaches towards the energy transition as it
has a higher degree of social acceptance and perceived legitimacy. These conventional approaches
are often only accepted on a limited basis by the public, however, LRECs often initiate projects
for the energy transition that are accepted by the local population. As a cooperative member of
Duurzaam Maasgouw stated ‘if you tell people they have to do something they will often resist, however
if you involve them and allow them to do things voluntarily, you get much more support and
cooperation.’ This involvement allows the cooperatives to initiate change that is socially accepted by
local communities.

First, LRECs initiate change by kick-starting projects. The interviewed cooperatives noted that
they create momentum for the energy transition by starting projects. The cooperatives look for and
create opportunities within their local area for renewable energy projects. For example, by securing
public rooftops for collective solar installations or by looking for suitable land for other renewable
energy projects such as solar or wind farms. Even though some cooperatives indicated that they do
not wish to exploit the projects themselves, they do provide concrete plans for local entrepreneurs,
governments and project developers. The cooperatives have noted that if they provide plans that have
been fully developed and researched in detail there is a big change these plans will become realized,
‘if we go to the municipality with a fully developed plan they don’t have to do much work themselves,
thus, they will often continue with these sort of plans.’ (Interviewee cooperative Duurzaam Roerdalen).

Second, LRECs work together in larger regional and national networks. Within these networks the
cooperatives share knowledge, projects, successes and obstacles that they might be facing. This is not
only relevant for the cooperatives themselves but it also allows the larger scale network organizations
to represent a collective lobby of these energy cooperatives to push for change. For example,
several cooperatives noted that they often run into bureaucratic rules which do not seem to fulfil any
sort of function but hinder their ability to operate. Together with other cooperatives this issue was
discussed during network meetings which resulted in the network pushing for changes in regulation.
If this is successful the process for conducting the energy transition will be streamlined. Therefore,
LRECs besides kick-starting energy projects also initiate policy change.

This initiating role where cooperatives provide fully developed plans for renewable energy
projects are especially valuable if there is a lack of knowledge or incentive within the local area.
In such a case the cooperative could present their plans to for example the municipality which may
not have had the resources or dedicated civil servants to go through the development of such a plan.
The cooperatives indicate that as long as the plans they provide are sound and developed in detail,
municipalities are much more likely to follow-through and realize renewable energy projects that
otherwise would have never been developed.

Third, LRECs foster local acceptance. This through offering people a voice in the development
and running of renewable energy projects–as well as potential financial opportunities. LRECs are much
more likely to generate local support than other parties. For example, large scale energy businesses
might face a lot of resistance when attempting to create a new renewable energy project due to a lack of
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involvement and mutual mistrust [44]. The cooperatives believe that this resistance is mainly occurring
because people only experience the negative externalities of these projects and cash flowing away
from the region to large corporations. LRECs on the other hand strive to keep cash flows within the
local community. When conducted in this way, the local population does not only suffer the negative
effects of these projects but also get to share it is benefits. This inclusion of local citizens in energy
projects leads to vastly different attitudes towards energy projects within one’s vicinity, as noted by the
cooperatives. They state that people could protest against the construction of a wind turbine while
at the same time being extremely positive of the exact same turbine built in the exact same spot but
(partially) funded by the citizens themselves. This suggests that cooperative initiatives are an effective
tool against the dreaded ‘Not in My Back Yard’ NIMBY effects as discussed in Olsen [17].

6.5. Proffering the Integration of Sustainability

The fifth governance role of the energy cooperatives is the integration of broad perspective on
sustainability going beyond the installation of more renewable energy capacity. This role reflects the
interaction that the cooperatives have with both the government and their members.

Many of the cooperatives prefer to categorize themselves as a sustainability cooperative rather
than just an energy cooperative. The idea of a sustainability cooperative is preferred as it represents
a much broader view of what the cooperative considers the challenges ahead are and the potential
solutions that it can employ to address those challenges. An interviewee stated that ‘We prefer to
think of ourselves as sustainability cooperatives as we want to do much more than just energy. It is
true that energy is currently the most popular topic which attracts people but in the future we want
to expand our focus.’ (Interviewee cooperative Duurzaam Maasgouw). Where the main focus of the
energy transition approach currently lies on a shift to renewables and direct energy saving measures,
the cooperatives attempt to reflect a more integrated view on sustainability.

The cooperatives state that taking this more integrated view is a much better approach for
ensuring sustainability and reaching the Sustainable Development Goals. According to the interviewed
cooperatives, the idea that making the energy system sustainable is only about installing more
renewable electricity generation capacity is a mistaken one. The cooperatives believe that it is not a
realistic goal to build large amounts of renewable energy projects such as wind turbines and solar
farms to provide electricity to only one municipality. Therefore, they pursue a more integrated form of
sustainability in the hopes off achieving better results than those of the approach focused on by the
established energy transition approach. They state that just because you can claim a certain amount of
carbon credits for an energy initiative, does not mean that the project was sustainable and an effective
contribution towards the 2050 goals.

The energy cooperative therefore certainly play a role in providing a more integrated view on
sustainability for the facilitation of the energy transition. They go beyond what is required by regulation
and subsidy requirements in the hope of working towards a more effective energy transition approach.
In total the five different cooperative roles are: mobilizing the public, brokering between government
and citizens, providing context specific knowledge and expertise, initiating accepted change and
proffering the integration of sustainability. These roles are displayed in Figure 4.
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7. Conclusions and Discussion

This paper set out to inquire in which ways LRECs contribute to the renewable energy transition
from a governance perspective. A conceptual framework is developed for analysing the governance
roles that cooperatives play in the renewable energy transition. The framework is built around three
key interactions shaping these governance roles, between (1) LRECs and their (potential) members,
(2) LRECs and the government and (3) LRECs with other LRECs. Based on the survey and in-depth,
semi-structured interviews in the province of Limburg, the Netherlands, five different roles for LRECs
for facilitating the energy transition could be distilled. These indicated roles are: (1) mobilizing the
public; (2) brokering between government and citizens; (3) providing context specific knowledge and
expertise; (4) initiating accepted change; and (5) proffering the integration of sustainability. These five
roles are a new addition to academic literature as the literature review did not reveal any peer-reviewed
articles that attempted to identify the governance roles that LRECs fulfil in the energy transition.

Mobilizing the public is the first role, where cooperatives play a role in actively involving
citizens for the energy transition. The second role is brokering between government and citizens,
here cooperatives play a role in translating government policy to the citizen level for implementation.
Simultaneously the cooperative acts as a representative of its members, voicing the citizens’ opinions
to the government. Third, providing context specific knowledge and expertise, here local energy
cooperatives leverage their local embeddedness and personal approach towards facilitating the energy
transition to provide context specific solutions. Fourth, initiating accepted change, here the energy
cooperatives fulfil a role initiating projects within their communities. As the projects are initiated from
the community and community members can have a say in how the project develops, there is a bigger
chance that the project is accepted. This prevents any protest from within the community and builds
support for a sustainable energy transition. And the last (fifth) role is proffering the integration of
sustainability, here cooperatives take an active role is advocating for a more integrated sustainability
approach towards the energy transition by focusing on factors beyond just energy generation.

Based on our empirical analysis, we distilled key factors for success for local energy cooperatives.
First, they need to be locally embedded and try to be part of the community they are trying to serve.
This provides the cooperative with unique knowledge, connections, as well as the goodwill of local
citizens preventing potential NIMBY-effects [47]. A second success factor is that the cooperatives
often have regular and direct communications with municipal or regional governments, this allows
them to provide their insights and push for change at controlling government levels, this is especially
important if the cooperatives manage to collaborate with the government to conduct sustainability
projects. While regular collaboration with a municipality enables local small scale energy projects
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such as improvements of home insulations or small arrays of solar panels, collaboration with regional
governments have the potential for larger projects such as wind-turbines or solar farms. The third
success factor is honesty and transparency where the openness and honest trustworthy advice that the
cooperatives try to provide earns them respect and trust from local citizens. The final success factor is
related to this as it is non-commercial interests, whereas many other energy initiatives have a direct
incentive to sell a certain product, the cooperatives try to steer away from these biases, leading to more
citizen acceptance. While many cooperatives are focusing on small-scale projects, a small number of
cooperatives such as Leudal Energie are working on major projects such as a wind farm, indicating the
potential of cooperatives for contributing significantly to the energy transition. This success will be
largely dependent on the cooperative’s ability to mobilize citizens, government actors and resources
resulting from these success factors and handling the following barriers.

Next to success factors the cooperatives also face certain barriers. The first one is mobilizing
people, here the cooperatives indicated that is difficult to interest people in taking an active role in
the cooperative and working towards the energy transition. Many people are interested but cannot
find the time to actively participate. Resulting in cooperatives which mostly consist off and are run by
pensioners. Thereby, excluding large sections of the population. A second barrier specifically limiting
cooperative community energy projects is the lack of a dense grid network throughout most of the
province of Limburg. This means that if a cooperative for example would like to start a solar farm,
they will have to pay for the connection of that farm to the grid. As the network is not very dense
in Limburg, such a connection might have to be very long and thus expensive. The final barrier for
energy cooperatives is certain inhibiting regulations. The cooperatives indicated that there are certain
regulations which do not seem to have a clear purpose but limit their ability to operate. An example of
this is that cooperatives have to jump through several regulatory hoops in order to provide volunteers
with a small compensation for their time or costs. Fortunately, the cooperatives work together in
networks such as REScoop in an effort to change these regulations. However, these regulations inhibit
their ability to facilitate the energy transition by diverting their attention and resources.

These success factors and barriers are a direct result of the empirical research conducted in this
study. Therefore, these success factors and barriers reflect the specific context of the cooperative
movement in Limburg. Studies within other regions might find additional success factors or barriers that
could either complement in contrast those found in this thesis. A study conducted in the communities
of Zschadraß and Nossen, Germany, by Musall & Kuik [63] also concluded that the cooperative model
indeed increases acceptance of renewable energy measures. This study however did not identify
potential governance related barriers that could mitigate the success of cooperative energy initiatives.

Research conducted by Elzenga and Schwencke [38] did discuss the challenging relation between
LRECs and local municipalities as both parties are still looking for their roles. However, their research
did not consider this relation as part of the brokering process where the cooperatives represent the
citizens in collective steering with municipalities. Our conclusion that this brokering roles takes place
to the benefit of both parties aligns with the conclusions of Jonker et al. [45] who concluded that this
collaboration affords municipalities and LRECs to take larger steps towards the energy transition.

Research conducted by Olsen [17] investigated a novel community energy typology,
through analysis of several technical and social dimensions in Scotland. The results show that
whilst the Scottish community energy sector contains a diverse range of motivations, technologies
and social practices, the sector is dominated by groups who utilize local energy generation to achieve
local socio-economic development, aligning with our conclusions for LRECs. Olsen also attempted to
devise a typology of community energy initiatives. Her research had a broader perspective however
with a more general focus on laws and regulatory forms. It did not focus specifically on a governance
which this study does.

We conclude that based on our conducted research LRECs fulfil the following five governance
roles regarding the facilitation of the energy transition: mobilizing the public, brokering between
government and citizens, providing context specific knowledge and expertise, initiating accepted
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change and proffering the integration of sustainability. These roles were distilled from mixed method
research containing of literature research, a survey and in-depth interviews in the province of Limburg,
the Netherlands. The identified roles are a new addition to the academic literature.

We recommend that future research expands the research scope to include more cooperatives
beyond the borders of Limburg. Additional participants will be necessary to develop a robust typology
which distinguishes the LRECs based on certain governance criteria. Furthermore, as this study only
investigated the perspective of the LRECs themselves, future research should investigate whether
the identified governance dimensions in this paper are also recognized by other parties such as
government institutions and the cooperative members. Finally, the discovered governance interactions
and governance roles should be tested in other studies and fields to investigate their robustness
regarding these interactions.
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