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1. Introduction
This article examines the relevance of the cooperative model in the field of renewable energy (RE). RE sources have been developed since the end of the 1970s and their growth has been expansive since then. While social-ecological movements have been instrumental in shifting the public attention towards the need for alternative energies 
 ADDIN EN.CITE 
(Sine and Lee, 2009)
, in most countries the sector has rapidly become dominated by corporate actors experienced in building large-scale RE projects. In an attempt to counter the corporate hegemony and to protect available lands, a range of citizen initiatives have emerged under different forms and names such as community energy groups or renewable energy (source) cooperatives 
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(van der Horst, 2008; Willis and Willis, 2012; Lipp et al., 2012; Schreuer and Weismeier-Sammer, 2010; Weismeier-Sammer and Reiner, 2011)
. Pioneering examples include EWS in Germany, Enercoop in France, Energy4All in the UK, or Ecopower in Belgium.
As these citizen groups tend to adopt the cooperative model, or a related form depending on the local legislation and context, it seems important to understand what are the specific features, assets and limitations of this model in the field of RE. Indeed, while ‘traditional’ cooperatives operating for a long time in fields such as banking, agriculture, or retail, have received an important attention in the cooperative literature, much work still needs to be done to understand why and how cooperatives emerge either in fields in which they have not traditionally been widespread (such as health and care, services, etc.), or in ‘new’ fields or sub-fields (such as fair trade, microfinance or renewable energy). Research is even more needed insofar as ‘new’ cooperatives tend to differ from traditional ones in several ways, for instance through the involvement of multiple stakeholders (rather than a dominant one such as producers, consumers or workers) or through a stronger orientation towards general interest goals (beyond traditional mutual interest at the basis of most cooperatives).
While RE cooperatives have strongly developed in countries such as Denmark Lipp et al., 2012()
, Germany 
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(Schreuer, 2012; Weismeier-Sammer and Reiner, 2011)
 and to a lesser extent the UK 
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(Aitken, 2010; Kellett, 2007; Seyfang et al., 2012; van der Horst, 2008; Willis and Willis, 2012; Walker et al., 2007)
, their development has been much slower in other countries, particularly Southern Europe Lipp et al., 2012()
. This seems to echo, to a certain extent, the general development of RE in these countries Haas et al., 2011()
. Before mapping these differences against the background of RE development in these countries, it is necessary to understand how the assets and limits of the cooperative model apply to the particular case of RE. This is precisely the aim of this article. On the one hand, the assets of the cooperative model enable to understand why this form has been adopted by citizen groups and has developed in certain countries. On the other hand, the limits or weaknesses of the model enable to explain why cooperatives are still a minority in the field of RE and why their development is constrained by obstacles in certain countries.
This paper is structured as follows. In the next, theoretical section, the assets and weaknesses of the cooperative model are briefly recalled as well as the most striking evolutions of this model over the last decades. Then, the third section briefly describes the evolution and some of the specific features of the RE field, as well as the data sources used in this article. The fourth section then explores to what extent the theoretical arguments around the cooperative model apply to RE cooperatives. The fifth section concludes and suggests areas for future research in this promising and fast developing area.
2. Theory
2.1. The cooperative model
In economic terms, cooperatives are a distinct form of business organization because they have a different model of ownership (Hansmann 1996). By definition, cooperatives are firms that are owned by their users rather than by their investors (as is the case of capitalist corporations). It means that the former enjoy what is referred to as their “double quality”. They are simultaneously members and users of the firm. Their ownership rights take a very specific configuration. First, firm’s net earnings are usually divided pro rata among the members according to the volume of transactions they have realized with the firm. And second, all voting rights are apportioned among the members according to their relative amount of transactions, or, more simply, on a “one member, one vote” basis. 
In the 19th century, cooperatives mainly emerged within the working class to offer better opportunities to the workers. Producer and consumer cooperatives were also created as a tool to fight monopolies. Besides its economic functions, cooperatives were also part of a broader social movement with political aims of transforming society Reed and McMurtry, 2009(; Birchall, 1997)
. While cooperatives remained globally powerful until WWII, they afterwards declined for a number of reasons. A large number of cooperatives did not resist the competition with mainstream businesses and disappeared. Other cooperatives were bought over by their competitors which were better equipped in capital. Some cooperatives evolved themselves into traditional businesses after having opened their ownership to investors other than the users-members. In some highly centralized economies (post-colonial Africa, Eastern Europe), cooperatives that were very close to the State have also disappeared (Holmen 1990). In several regions, however, cooperatives have remained powerful economic and social actors, for instance in the Basque region (Mondragon), in Québec (e.g., Desjardins) Vienney, 1997()
 or in some African countries (Ghana, Kenya, etc.). However, some of the cooperatives who have experienced tremendous growth and survived competition have been criticized by some for adopting practices similar to mainstream businesses and losing their cooperative identity Monaci and Caselli, 2005()
.
While the last decades have seen many cooperatives disappearing or evolving into mainstream businesses, several authors suggest that, in recent years, cooperatives have been experiencing a renewal Gijselinckx et al., 2007(; Birchall, 1997)
. Far from reaching the same diffusion and power as in the past, the cooperative model has proved to be particularly suited in a number of new fields of practice responding to current societal challenges Borzaga and Spear, 2004()
. These challenges include employment for low-skilled workers (work integration coops), respect of the environment (organic farming and consumption, renewable energy, insulation, etc.), access to housing (e.g. grouped housing), access to market opportunities (fair trade), etc. cooperatives have thus emerged in these new fields, but also in more traditional sectors where mainstream business solutions failed (for instance industrial firms recuperated by their workers in Latin America). New types of “multi-stakeholder” cooperatives have been developed which gather different categories of stakeholders: workers, consumers, producers, partners, etc. Münkner, 2004(; Galera, 2004)
. This is especially striking in the new cooperative models oriented towards the general interest (not only the interest of the members), as institutionalized in several countries (social cooperatives in Italy, collective interest cooperatives in France, etc.). These new cooperatives including a general interest dimension can typically be described as ‘social enterprises’, together with other organizational models combining a commercial activity with the pursuit of social aims 
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(Borzaga and Santuari, 2001; Levi, 2001; Borzaga and Spear, 2004)
.
2.2. Cooperative assets
The assets of cooperatives have been highlighted by several authors 
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(Mertens, 2005; Spear, 2000; Hansmann, 1999; Levi, 2005)
. Drawing on new institutional economics and transaction cost theory in particular 
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(e.g. Coase, 1998; Williamson, 2000)
, Hansmann 1996()
 suggests that organizations adopt the organizational form that enables them to minimize the costs of their transactions with their “patrons” (i.e., all those who transact with the firm): investors, customers, suppliers, employees, etc. We will refer to those persons as stakeholders of the firm. Assigning ownership to a particular stakeholder allows firms to reduce the costs that would be endured through a traditional market relationship with that stakeholder. For instance, giving ownership to the investors enables for-profit firms to access capital at a much lower cost and through more flexible solutions than if the same amount of capital had to be purchased on the market, typically through bank loans. This is referred to as the cost of market contracting: the likelihood of taking ownership will be stronger for stakeholders whose transactions with the firm through the market would be costly. 
However, assigning ownership also entails costs. Such costs of ownership include monitoring costs, costs of collective decision-making and costs of risk-bearing. Monitoring costs (also called agency costs) are the result of the need to control managers and of the inefficiencies inevitably caused by the managers, over whom control is necessarily incomplete. The costs of collective decision-making result from the difficulty of owners in making common decisions. The costs of risk-bearing are related to the risk of bankruptcy or negative financial results of the firm.
There is thus no universal “best way”, but there are a set of efficient (i.e., cost-minimizing solutions. Thus, according to Hansmann, the most efficient assignment of ownership is the one that minimizes the sum, over all the patrons of the firm, of the costs of market contracting and the costs of ownership. 
Assigning ownership to the users of a firm, as is the case in the cooperative model, can be depicted as an efficient solution in a number of well-known cases. The literature identifies three situations in which the cooperative model minimizes the costs of market contracting while not generating too high cost of ownership Hansmann, 1999(; Spear, 2000)
: excessive market power; contract failure; and production of quasi-public goods and externalities Ostrom, 1990(; Mertens, 2005)
. Although these three situations are different, they have in common to enhance opportunistic behavior. To avoid being the victims of opportunism, stakeholders need to implement mechanisms for monitoring and control, which increases their transaction costs. In these cases, becoming owners of the firm may be a less costly solution for these stakeholders. Although the situations described in the literature are broader, we limit the scope here to situations in which consumers are likely to suffer from opportunistic behavior by a firm owned by its investors.
The first situation described in the literature is that of excessive market power. In this situation, for instance in a monopoly, a firm can use its market power to set high prices or offer poor quality products, at the expense of its consumers. In response, groups of consumers may find the cooperative form structurally more trustworthy and less exploitative (Spear, 2000). In the consumer cooperative, consumers are the owners and they may decide to emphasize access to quality products at lower prices rather than profit maximization. They use this form of organization to fight against excessive market power, “through a spirit of self-help by weak actors in the market” (Spear, 2000: 513).
Opportunistic behavior may also occur in a second situation. When there is a lack of information available to the consumers and a lack of capacity to monitor the quantity and quality offered, economists recognize that there is a failure of contractual arrangements, giving rise to exploitation by for-profit firms. “In these circumstances, customer ownership has the virtue that it reduces the firm’s incentive to exploit its informational advantage” Hansmann, 1996: : 28()
. The cooperative model has a competitive advantage because it engenders trust. The configuration of ownership rights prevents managers to engage in opportunistic behavior: the profit distribution constraint and the democratic governance system protect the members as consumers (Spear, 2000).
Finally, institutional economists also recognize that investor-owned firms are not the most efficient form of enterprise for providing quasi-public goods and dealing with certain externalities. Without entering into details, let us recall that the production of quasi-public goods requires nonmarket resources (public grants, philanthropy). For the aforementioned arguments of trust, these resources are less accessible to investor-owned firms. In addition, the production of positive externalities or its corollary (the reduction of negative externalities) means that the firm supports additional environmental or social costs. Producing these externalities creates a conflict of interest for owners who are trying to get the maximum return on their investment. The cooperative, by contrast, is able to mobilize non-market resources and may, if its members agree, accept lower profits because it voluntary supports additional environmental or social costs. The democratic model of governance that is observed in cooperatives has also been described by Ostrom 1990()
 as one of the best solutions for the management of common resources.
Giving ownership to particular stakeholders in the context of cooperatives, however, also entails costs. The democratic governance may slow down decision-making processes or lead to inefficient decisions Couret, 2002(; Hansmann, 1999)
. This may be even more difficult when the stakeholders have diverging interests, because agreements will be more difficult to achieve and because some decisions are likely to favor particular members over others. Diverging interests may be particularly strong in “multi-stakeholder” cooperatives, gathering different types of stakeholders such as producers, consumers, investors, etc. This is why cooperatives are typically found in contexts in which the interests are made convergent thanks to a common identity: regional, cultural, religious, ideological, etc. Defourny et al., 2000()
.
In summary, cooperatives are likely to emerge where some stakeholders (among which consumers) have a strong advantage in becoming owners whilst having convergent interests. In these cases, cooperatives may enjoy competitive advantages through a privileged, “win-win” relationship with the key stakeholder group(s). Such win-win relationship is likely to ensure loyalty of the members and attract other members over time.
2.3. Cooperative limitations and barriers
Given the assets of cooperatives, many of which have been observed in various fields and regions 
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(Hansmann, 1999; Birchall, 2013; Birchall, 1997)
, one may wonder why this organizational model is not more widespread. A first reason is that, as no organizational model is universal, it is only in a number of situations depending on each context that this model proves adequate. Second, as all organizational models, cooperatives also suffer from inherent weaknesses such as limited access to capital and slow decision-making. These weaknesses are often reinforced by “barriers to entry” that disable cooperatives to take advantage of their assets to survive and develop. Third, beyond economic arguments, the development of cooperatives may be hindered by the way in which they are perceived and understood by a number of stakeholders – this refers to legitimacy issues. 
A first series of hindering factors lie in what industrial economists call “barriers to entry” McAfee et al., 2004(; Demsetz, 1982)
. These include all the obstacles that make it difficult to enter a given market, such as: economies of scale, government regulations, customer loyalty (or inertia), distributor agreements, size of the investments, etc. All these barriers may prevent a competitor from entering a market, despite its potential competitive advantages. In other words, cooperatives may be the most efficient solutions in a number of cases, if they do not have access to the market for instance because of the existence of a monopoly (due to large economies of scale) or because of an unfavorable legislation, such efficiency will remain theoretical and not be converted into market shares.
It is worth noting that the previous section precisely presented market configuration as one of the factors explaining the emergence of cooperatives. But it is not because many cooperatives emerge to counter imbalanced market configurations such as monopoly and monopsony that these configurations automatically lead to the creation of cooperatives. In many cases, the monopoly is too strong to enable the creation of competing firms at all, let alone cooperatives. While monopolies often lead to a strong dissatisfaction of consumers, on which cooperative entrepreneurs may build, the entrepreneurial process is much more complex and hazardous than just seizing the opportunity caused by such dissatisfaction.
One of the most challenging barriers to entry faced by cooperatives is probably the difficulty to gather sufficient capital, particularly in capital-intensive industries (which is the case in the RE industry). By definition, non-investor-owned firms are less attractive to investors seeking to maximize the return on their investments. Moreover, members can be reluctant to accept the presence of such non-member investors (external investors) because they want to protect their common objective from traditional profit-maximization behaviors. For those two reasons, cooperative capital is usually limited to the amount raised from the members. This often leads to under-capitalization, which prevents the firm from entering a market that requires a large capital base  Chesnick, 1997(; Cook and Iliopoulos, 2000)
. Two solutions may be found. First, gathering a very large number of members may enable to obtain a sufficient amount of capital. In this case, the cooperative organization becomes much more difficult to run in a democratic way and can lose the ground for its trust-related assets. Second, despite their reluctance, members can eventually open the capital to external investors. But in this case, under the pressure of external shareholders expecting returns on their investment and decision-making power equal to it, the cooperative may gradually transform and resemble a for-profit firm, thereby invalidating certain of its assets (such as trust and positive externalities).
More fundamentally, the relatively weak development of cooperatives in spite of their assets refers to the fact that institutionalization is all but automatic and that adequacy is not synonym with legitimacy. Indeed, theoretically adequate or “efficient” organizational models may not be legitimated and institutionalized at all; on the other hand, there may be very legitimate success stories that are based on weak economic grounds. In brief, there is no automatic link between the theoretical assets of an organizational model and its diffusion. 
Different types of legitimacies can be distinguished, three of which are often put forth in the organizational literature Suchman, 1995(; Deephouse and Suchman, 2008)
: pragmatic legitimacy, resulting from the advantages stakeholders perceive in the initiative; normative legitimacy, relating to how stakeholders consider the initiative based on their values and moral judgments; and cognitive legitimacy, referring to the extent to which the initiative falls into the stakeholders’ pre-established categories and is “taken for granted”. Cooperatives enjoy certain pragmatic legitimacy for a number of stakeholders, primarily users (consumers, producers, workers, depending on the type of cooperative) who enjoy both the ownership of the organization and a privileged use of its services. Many other stakeholders may find an interest in cooperatives; but probably in a more indirect way, for instance the local community who may indirectly enjoy economic and social benefits from the action of the cooperative. Other stakeholders, however, may find no such benefits or even be disadvantaged by the coop’s action. External investors, for instance, have no access to the shares of a cooperative. Competitors, typically, may suffer from the (potential) development of cooperatives, especially if it provides better and/or cheaper services to its users.
Normative legitimacy is less likely to be problematic. In Europe, except a small part of the public opinion who would see cooperatives as socialist-minded models inherited from the past, most people would have a rather positive opinion of cooperatives, if not for its potential of alternative to the classical for-profit firm, then at least due to its democratic governance and its community involvement.
The most problematic type of legitimacy for cooperatives and social enterprises in general is undoubtedly cognitive legitimacy Dart, 2004()
. This is due to the poor knowledge of cooperatives in many countries see for instance Schneiberg et al., 2008()
. Cooperatives indeed do not represent a taken-for-granted organizational model and are rarely associated with a given field or activity. Besides historical reasons depending on each country, the lack of cognitive legitimacy of cooperatives is due to their position on the very boundary between two dominant institutional spheres, i.e. the business sphere associated with for-profit businesses and the social welfare sphere associated with the state and the civil society. Similarly to social enterprises and other organizational forms combining commercial and societal logics and aims, cooperatives appear as ‘hybrid organizations’ that do not enter within extant organizational taxonomies and thus face a major legitimacy challenge Dart, 2004


( ADDIN EN.CITE ; Billis, 2010; Battilana and Dorado, 2010)
. This appears as a serious barrier to entry because many stakeholders are likely to be reluctant to support organizational forms that they do not know or understand. Such barrier may disable cooperatives from transforming their theoretical assets into concrete development and replication opportunities. 
3. Field and methodology
Renewable energy
The field of RE has tremendously developed over the last two decades, including wind and solar energy, but also hydropower, biomass and geothermal energy. These sources have been increasingly promoted in the context of public climate policies aiming to reduce the dependency on non-renewable energies. This is especially the case in Europe. The “20-20” strategy (aiming to reduce carbon emissions by 20% in 2020) has included several strategies to promote RE production and supply. These tools have been developed both directly by the EU (e.g. the “Intelligent Energy Europe” program), and indirectly through the member states, whose situations and priorities vary a lot and lead to unequal development of the sector across Europe as well as controversies on the most efficient support mechanisms Haas et al., 2011(; Toke et al., 2008)
. 
Two main economic functions can be distinguished relating to RE: the production of RE, and the supply of electricity based on RE sources. In terms of production, according to the European Renewable Energy Council (EREC), the percentage of RE sources in the total production of energy in the EU has evolved from 8 to 12% between 2005 and 2010, and from 15 to 21% if we only consider electricity. The proportion of this energy produced by RE cooperatives, however, remains weak although growing: from 1 or 2% in Southern and Eastern Europe, to 6% in Belgium and France and an estimate of 15% in Scandinavian countries REScoop.eu, 2011(; Lipp et al., 2012)
. This echoes the figures in terms of number of cooperatives: according to the REScoop.eu network, on the approximately 1.500 RE cooperatives estimated in Europe, more than 80% are located in Denmark and Germany, with also relatively strong concentrations in Sweden and in the UK.

Besides production of RE, a related market is that of the supply of the produced energy, particularly in the form of electricity. This market is even more difficult to enter for RE cooperatives, as it has only recently been liberalized and is still controlled by a small number of electrical companies Schreuer and Weismeier-Sammer, 2010


( ADDIN EN.CITE )
. An additional difficulty is that the electricity grid is often owned by the historical electricity provider in each country. Several RE cooperatives, however, have started supplying electricity based on RE sources, with the goal of increasing their membership and controlling a larger part of the supply chain. According to the EREC, the total RE turnover, including both production and supply, is located around 100 billion euros (2011). 
In all countries, however, the RE market is dominated by large corporations Schreuer and Weismeier-Sammer, 2010
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. Although RE cooperatives have the potential of offering a number of advantages, as will be reviewed next, they still represent a small share within the RE market and their development is rendered difficult by several barriers. 
Data collection

To examine the relevance of the theoretical elements explaining both the assets and the weaknesses of RE cooperatives, this article draws on three main sources.
First, an extensive and quasi exhaustive literature review was conducted. This enabled to capture the first observations and theorizations made by scholars in Europe, mainly in the UK 
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(Aitken, 2010; Hinshelwood, 2001; Kellett, 2007; Seyfang et al., 2012; van der Horst, 2008; Willis and Willis, 2012; Walker and Devine-Wright, 2008; Walker et al., 2010; Walker et al., 2007)
, in Austria and in Germany 
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(Schreuer, 2012; Weismeier-Sammer and Reiner, 2011)
, as well as outside Europe 
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(Lipp et al., 2012; Bolinger, 2005; Maruyama et al., 2007)
, and to connect the empirical observations with the relevant theoretical literature considered here.

Second, data were collected from the participation of researchers connected with the authors in a European project aiming to define, map and promote RE cooperatives across Europe.
 While the researchers involved in this project participated in the promotion-oriented activities of this project, the authors –distinct persons– only considered the objective data coming from the mapping exercise (building of a database) and from the analysis of the contexts of several European countries. Such a mapping provided general information illustrating the arguments used here.
Finally, in order to have a more focused view on how practitioners themselves perceive the assets and limits of their model, 12 semi-structured interviews were led with key informants in the field, including renewable cooperative representatives (7), social enterprise networks and support structures (3) and local government representatives (2), mainly in Belgium. The cooperatives were all members of the REScoop.eu network, a recently created network aiming to represent European RE cooperatives.
Based on the summary of the literature review, on the data coming from the European project, and on the interview transcripts, data were structured and coded according to the theoretical arguments set out above, in order to allow for relevant applications and illustrations.

4. The cooperative model in the field of renewable energy
4.1. Assets of renewable energy cooperatives
Based on the available data, many of the theoretical assets examined above seem to explain the development of the cooperative model in the field of RE.
4.1.1. Fighting excessive market power
First, most of the European RE cooperatives emerged in a context of recent liberalization of the electricity market after a historical state monopoly. In several countries, the liberalization merely transformed the monopoly into an oligopoly that did not lead to a decrease in prices and a large choice for consumers. The emergence of RE cooperatives was partly explained by the dissatisfaction of consumers and their desire to better control the origin of their energy (as far as production is concerned) as well as its price (in the case of supply). On the origin of energy, the own and local production process led to more transparency for citizens. On the prices, more transparent and often simpler pricing mechanisms were observed in many RE cooperatives supplying electricity (such as EWS in Germany, Middelgrunden in Denmark, Enercoop in France or Ecopower in Belgium). 
In some cases such as Ecopower in Belgium, the price for electricity was even lower than other firms for 90% of the customers (those with a consumption level below the national average). Given the absence of specific subsidies, such a lower price was presented by Ecopower and other RE cooperatives as a confirmation of the high margins generated by the mainstream for-profit electricity firms. This obviously led to a dramatic increase in the interest of citizens in becoming consumers.
 
In other cases, because of their small size disabling economies of scale or scope, RE cooperatives offered prices higher to the national average. This was for instance the case of Enercoop in France, which used this price differential precisely as a selling argument, justifying this differential because of the assumed higher (“greener”) quality of the supplied energy. Such justification of higher prices because of higher environmental or social quality is similar to what is observed for instance in Fair Trade Huybrechts, 2007(; Huybrechts, 2012)
.
In both cases (higher or lower prices), RE cooperatives claimed to apply transparent mechanisms and to use the profitability of RE projects, elsewhere captured by shareholders others than local citizens, in the benefit of their members, either through higher quality, lower prices, or efforts in generating positive externalities (see next). This resulted from a first asset potential of cooperatives in appearing as more transparent and competitive actors in the context of oligopolistic market situations. However, as will be detailed further, the potential for transferring value to the members was restrained by higher costs due to the RE cooperatives’ smaller size, lower ability to realize economies of scale and scope, and lack of professionalism.
4.1.2. Producing quasi-public goods and positive externalities
Second, the field of RE also appeared as a field in which the stakes are collective. The first collective aspect is that production and supply of RE leads to positive environmental effects for the community. This raises the well-known free-rider problem: how to raise citizens' efforts (in terms of investment, of acceptance of a facility in their immediate environment) if they know that others (typically foreign shareholders) will benefit without supporting the cost? Cooperatives may be able to overcome this problem by engaging citizens through co-ownership. In fact, RE cooperatives may play a role in fostering social acceptance for the construction of RE production facilities (typically windmills). In most European countries, resistance to the construction of windmills increased over the last decade. Such resistance  formalized into citizen networks such as Vent de Colère (France), Vent de Raison (Belgium), Opzione 0 (Italy), Iaeden (Spain), etc. As it appears in the mission statement of Vent de Colère
, these networks target RE facilities and particularly windmills on two aspects: their inherent characteristics (especially in terms of poor environmental performance and hinder to landscapes), and the economic organization behind them (“industrial” or “corporate” logics).

Built only on the basis of several distortions of the truth, the industrial windmill in France does not have any economic justification, nor does it offer any energy, environmental, or social benefits. Therefore, and also because of its numerous nuisances, we fight against any industrial windmill, as the only reason for its existence is the guaranteed wealth that it provides to its developer, paid for by consumers and the French taxpayer, to the detriment not only of energy efficiency but also of research and development for other forms of renewable energy .  

On the criticism relating to the inherent characteristics of windmills or other RE production devices, RE did not really offer an alternative regarding mainstream corporations: the windmills are the same. However, by having citizens, most of which live nearby the RE facilities, as owners of the organization, RE cooperatives were able to organize the process of engaging with local communities in a very different way. 
Several examples document the capacity of cooperatives involving citizens to convincingly inform other citizens about the real assets and risks of windmills and other RE production devices. Yet, other cases can be observed in which citizen-based cooperatives are not more perceived as more convincing – in some cases they can even reinforce the opposition to RE facilities. This was observed for instance in the UK and in Belgium, when the group of citizen promoting RE (typically windmills) is associated with a particular ideological stream, through links typically with the local “green” party, thereby facing strong opposition from other citizens not sharing this stream and suspicious because of pre-existing divides. Cooperatives composed of pluralistic groups of citizens thus seem more likely to be able to convince the broader community to adhere to RE projects, even more so when they can gain benefits from such participation.

When local adhesion is won through RE cooperatives, citizens also have the ability to participate in the decision-making concerning for instance the location of the windmills. But more fundamentally, it is the democratic dimension and the absence of profit-maximizing shareholders which seem to provide assets to RE cooperatives by invalidating the criticism relating to the appropriation of public resources (such as air) by corporate players. 

The presentation of RE devices as community-owned seemed quite powerful in fostering social acceptance. As stated by RE cooperatives in one of their presentation documents: “no longer easily vilified anonymous big companies earn from [the economic and environmental] developments, but the local community and even the individual citizens will benefit”.
Beside this important first collective aspect, RE cooperatives also seemed to provide a second type of “public good”: they contributed to responding to the climate crisis through reducing consumption. The promotion of consumption reduction can be seen as a quasi-public good. This involves informing the consumers, making them aware of environmental issues, and giving advices to reduce consumption. In this, RE cooperatives seemed to distinguish themselves from other market players. Indeed, mainstream electricity corporations are unlikely to have genuine incentives in reducing the consumption of their customers, because this would simultaneously induce costs and reduce their turnover. RE cooperatives, on the contrary, seemed to clearly include in their missions to help their members reduce their consumption, as this is in line with the interests of the consumers who are controlling the organization. Several RE cooperatives bring concrete illustrations of implemented methods and devoted people to helping consumers reduce their consumption. As a result, renewable energy cooperatives seemed able to substantially reduce such consumption
 (from 20 to 30% decrease).
4.1.3. Reduction of information asymmetry

The potential of favoring social acceptance of RE production and implementing a « demand-side management » illustrate the capacity of RE cooperatives to overcome the free-rider problem through garnering trust from citizens and other stakeholders. In both cases, the property rights in the hands of the citizens are likely to enhance the cooperative model’s credibility and trustworthiness. Citizens are thus more likely to engage into collective efforts because these efforts will not be appropriated by other actors (such as shareholders). Citizens are also more likely to trust cooperatives in which they participate to give them advice that will benefit themselves as well as the environment. 

As already mentioned, the efforts of RE cooperatives in terms of green and local energy respond to the concern of the citizens who own the cooperatives. Such aim of environmental electricity through locally controlled production was observed in all RE cooperatives and attracted support from both ecologically-minded consumers and environmental NGOs. In Belgium, for instance, Greenpeace promoted the environmental records of several cooperatives as “best-in-class” among the Belgian electricity providers, thereby increasing consumers’ interest.

Through different arguments such a quality and transparency, RE cooperatives tried to increase their membership with two main goals. First, increasing members led to an increase in capital, thereby strengthening the balance sheet structure of the cooperative. Second, this led to increasing the cooperative bargaining power in front of public authorities and other stakeholders. At the local level, the representativeness of the cooperatives in terms of citizens, as well as the latters’ concrete participation in the decision-making processes, were crucial arguments necessary to instill trust in the eyes of potential consumers, public authorities and other stakeholders. According to several interviewees, many cases of difficult cooperative developments were due to a lack of perceived citizen representativeness, either because of a too small membership, or to a perceived association with only one type of citizen (typically ecologically-minded ones).
 
To increase membership, certain RE cooperatives supplying electricity automatically linked consumption to membership. While this introduced a certain threshold, as potential consumers needed to buy at least one share, the investment was quite profitable, with an average of 3.5% annual return. Other RE cooperatives offered the possibility of choosing only consumption (only one case) or only investment (several cases). This enabled cooperatives to attract investors who could not consume the electricity (because of their location outside the serviced area), or consumers who were not able to buy a share. However, the latter situation being problematic in terms of cooperative principles, solutions were elaborated by most cooperatives to eliminate the threshold linked to the acquisition of a share. For instance, a Dutch RE cooperative aimed to offer one share to citizens unable to buy it in exchange of the latters’ commitment to reduce their energy consumption – a type of loan available to anyone.

In summary, in the field of RE, cooperatives appear as a solution to the problem of excessive power market, provide social and environmental guarantees in a context of asymmetric information and seem more committed to encourage the reduction of energy consumption. Yet, cooperatives also suffer from limitations, both in general and in the context of the energy market, which explain their still limited market shares and their difficult development in certain contexts. These limitations will be examined next.
4.2. Limitations and barriers
Two main barriers were identified in the data analysis: barriers to entry (access to capital to invest in RE production, and access to the supply market); and more generally cognitive barriers related to the poor knowledge and understanding of the cooperative model. These barriers seem to explain why cooperatives, despite their assets, face an unequal and sometimes difficult development across Europe.
4.2.1. Barriers to entry
The study confirmed that access to capital, especially in the start-up phase, is a serious obstacle to the emergence and development of RE cooperatives. The high costs of acquiring RE facilities, windmills in particular, appeared as one of the main obstacles for setting up RE cooperatives. This obstacle led many citizen groups to develop innovative solutions such as combining citizen investment, public funds, bank credits, and partnerships with public authorities or businesses in the context of joint ventures. At further stages, access to capital seemed less problematic, especially when cooperatives supplied electricity to their members and strongly increased both their basis of members-consumers and their capital. 
Second, for producing RE, another critical resource is access to locations for RE facilities, typically suitable lands or sea concessions for windmills. The lack of access to locations, combined with the huge amounts of capital required for the development of the projects, favors larger players and lead to the emergence or maintaining of oligopolies. With the notable exceptions of Denmark and Germany, where the market is more fragmented and the share of cooperatives or related forms much higher than elsewhere Meyer, 1995
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, most European energy markets are characterized by oligopolistic situations. For windmills for instance, a limited number of developers act as intermediaries, buying lands suited for windmills, obtaining the construction permits, and then selling everything to large for-profit firms. Several interviewees complained about these strategies as being clearly speculative and disabling a real competition among RE source exploiters. 
A third barrier emerging from the data analysis concerns supply of RE-based electricity. In some countries (such as Italy), access to supply is simply not possible for small citizen-based projects such as RE cooperatives. Even where it is allowed, cooperatives, like other recent players, may suffer from the inertia of consumers and institutions that are used to dealing with the historical providers. This may allow the latter to exploit their information advantage concerning the quality (origin) of the electricity and the profitability of RE projects, at the expense of consumers and municipalities. While the latter would have many reasons to support the emergence of cooperatives in which they would have a better control on quality, prices and profit allocation, the low awareness of the information asymmetries and of the potential of the cooperative model with this regard explains why cooperatives cannot transform their theoretical assets into concrete adhesion and growth. 
A fourth barrier to entry that was been identified is the lack of transparent information enabling public authorities to compare among different providers. In most countries, sales of lands and authorizations for windmills and other RE projects are too small to fall under the public procurement scheme. Hence, there is no systematic comparison of the offers and cooperatives thus have less chance to put forth their assets. Moreover, due to the connections that often still exist between public authorities at the local and national level and the historical electricity providers, municipalities and other public actors may be reluctant to engage with other players, especially when these are small and relatively unknown.
4.2.2. Cognitive barriers 
Behind the previously mentioned barriers to entry, and more generally behind the poor development of the model at this date, the data strongly indicate the lack of awareness and recognition not only of the cooperative model but also of the challenges that this model addresses. Indeed, the lack of support for this model also seem to result from a lack of awareness of the ‘public good’ dimension of RE resulting in high potential of involvement of and return to the community. This may be linked to the lack of knowledge about RE in general. Interviewee 2 emphasizes this when stating: “This is a public, natural resource […]. It is like oil that is blowing above our heads”. Another interviewee also makes a grim diagnosis of the private appropriation of this public good: “Why let others seize [the wind]? In which country are 97% of the revenues from a natural resource in the hands of private investors, often based abroad? That’s what is happening here with wind energy. The current situation is not so different from that of a third world country”. (interviewee 9)
Taking the perspective of local governments, the potential advantage of cooperatives (pragmatic legitimacy) seems off-set by the lack of awareness of such potential (cognitive legitimacy). The data confirmed a relative ignorance of municipalities and local governments regarding the potential benefits they would enjoy when getting involved in a cooperative. Interviewee 3 observed: “what they [the municipalities] are interested in is selling the land for a good price and not wait too long. They only see the short term. They wouldn’t even consider the idea of getting a financial benefit after they’ve sold the land”. RE cooperative supporters explained how, according to them, private promoters buying the lands exploited the information asymmetry by remaining silent about the profitability of windmills. Several interviewees complained about politicians being “blind” about these potential benefits: “If politicians only knew what they lose when they negotiate with private promoters… […] Now with the help of [a RES network] we sometimes have the possibility to explain them, give them numbers […], but it’s a bit late, so many contracts have already been signed” (interviewee 4).

The generally observed risk aversion of public authorities seemed particularly strong for RE cooperatives because of the poor knowledge and understanding of this model, but also because of local political dynamics, especially when the citizen cooperative was perceived as close to a particular (ecological) political stream. 
In brief, the data indicate that the low knowledge and understanding of the cooperative model among the politicians, bankers, potential partners, and the general public, was a serious obstacle to the development of RE cooperatives. Moreover, in some countries, especially in Eastern Europe, the issue was not so much cognitive but moral legitimacy, with the association of this model with ‘old-fashioned’ and ‘socialist’ images.
5. Conclusion
This article aimed to explore the assets and weaknesses of the cooperative model in the field of renewable energy in order to assess its relevance and development prospects. It appeared that, in spite of several assets, important obstacles hindered such diffusion. In other words, the study indicated that theoretical assets did not automatically lead to competitive advantage and thus probably required specific communication efforts.
The potential of RE cooperatives appeared on different dimensions: economic (value accruing to local member citizens rather than private shareholders), environmental (green energy production and reduction of members’ individual consumption), and “democratic” (potential for overcoming resistance from citizens in the neighborhood of RE projects, and democratic decision-making involving concerned stakeholders). Nevertheless, the diffusion of the cooperative model was made more or less problematic, according to the countries, because of a number of inherent as well as contextual factors. These factors could be grouped in two main categories: barriers to entry (limited access to capital, few locations, consumer inertia and lack of public support), and cognitive barriers. The latter factor seemed to underlie or reinforce many of the obstacles identified by RE cooperative promoters.
This study obviously suffers from several limitations, especially in empirical terms. Indeed, as the area of RE cooperatives is still emerging, with only recent efforts of mapping and information collection, the study was based on available data that may not reflect the richness and complexity of the phenomenon. Thus, future research could empirically investigate one or several of the arguments sketched out here based on richer data once available. Moreover, this study illustrated the theoretical arguments based on an overall picture of RE cooperatives active in the European network REScoop.eu. For more fine-grained analyses connecting RE cooperative development with respective national contexts, country-specific studies would be needed. Finally, it would be interesting to explore the strategies used by RE cooperatives to overcome the different barriers identified here, both in economic and sociological (legitimacy-based) terms.
Indeed, on the latter point, different avenues for legitimacy-building (first cognitive, then pragmatic and normative) are likely to be used to improve the diffusion prospects of this model. While everything does not lie in the hands of RE cooperatives themselves (but also on political priorities, NGOs’ actions, business strategies, etc.), the diffusion of their model will depend very much on their ability to gather different stakeholders around their project. As the power relationships with mainstream businesses seem unfavorable to RE cooperatives, maybe a more dynamic strategy of selective alliances with some of these businesses will be necessary to reach a significant share of the market. 
In any case, as this article has shown, the relevance of the cooperative model in the RE field will depend on the ability of RE energy cooperatives to concretize their theoretical assets and overcome the barriers to their diffusion. This endeavor is crucial not only for RE cooperatives individually and collectively, but also for cooperative and social enterprise networks and supporters in their attempt to demonstrate the potential of their alternative organizational models in addressing today’s social and environmental challenges. 
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� See � HYPERLINK "http://www.rescoop.eu" �www.rescoop.eu� 


� For instance, at Ecopower, 600 new applications were registered every month, with a waiting queue of several weeks; membership increased from 21.000 to nearly 40.000 over the last two years.


� �HYPERLINK "http://www.ventdecolere.org/"�http://www.ventdecolere.org/�, viewed on 5 May 2011


� For instance, the customers of Ecopower diminished their average level of energy consumption in the initial 3 years from 4000 kWh/year to less than 3000 kWh/year.


� �HYPERLINK "http://www.greenpeace.org/belgium/nl/nieuws-blogs/nieuws/Is-jouw-groene-stroom-echt-groen/"�http://www.greenpeace.org/belgium/nl/nieuws-blogs/nieuws/Is-jouw-groene-stroom-echt-groen/�, viewed on 30 March 2011.





