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Abstract 

Providing mature technologies and in-servicing markets are not enough to foster the public use of renewable energy 
technologies for green transformation. A promising approach is to help policy makers construct a model for 
identifying and developing factors that will support community-owned technology initiatives. The literature on 
incentives for multi-actors to get involved in community-owned renewable energy project reveals that major success 
factors are of socio-economic character. The theory-collective action approach consists of five integrated dimensions 
of actors that enable an understanding of the role of, and linkages between, the stakeholders in a community. In this 
study we examine success factors in the implementation of community-owned renewable energy projects and look for 
theoretical explanations as to why they are important. We used the case study of Freiamt (a rural community in the 
Black Forest, Germany), which has already achieved 100% power production from renewable sources, to analyze 
stakeholders and their motivations for becoming active and investing in renewable energy. The case study shows that 
participative and bottom-up planning processes are very important for the implementation of the project and that 
economic and regional motives amongst the relevant stakeholders were dominant.  
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1. Introduction 

In light of the threat of climate change, goals to reduce CO2 emissions via the use of renewable 
energies have been agreed upon. By 2020, the European Union aims to achieve a proportion of 20% 
renewable energy in overall energy consumption, the Federal Republic of Germany 18 % and the state of 
Baden-Wurttemberg 13%. Small-scale energy projects e.g. in communities or regions, can contribute to 
achieving these goals. One of the many lessons learned from the past decade in German communities is 
that the integration of financial tools, such as Feed-in Tariffs (FIT), in policies is a major contributing 
factor in successful development of green energy. Such tools provide investors and users a guaranteed 
price for power generated from a renewable energy source. They can also reduce public opposition 
against environmental impacts [1] and, moreover, can even promote public acceptance of, and 
participation in, projects [2]. This occurs if a planning process is openly discussed and involves the 
community and multiple actors [3]. There are many ways to mobilize local people and governments 
towards sustainable energy communities, but there are also many barriers and obstacles that hamper 
progress in this direction. Local governments also play a critical role in community decision-making in 
the movement towards sustainability [4]. Four theoretic models have been discussed in the social science 
field to explain environmental governance: pluralism, elitism, corporatism and neo-pluralism. Unlike the 
first three models, neo-pluralism is concerned mostly with complex action in policy systems, including 
agenda building, the logic of collective action, special-interest sub-governments, social movements, and 
advocacy associations [5]. In this context, cooperation forms between actors with shared values and 
common interests, and regulation takes place through forms of governance rather than government [6].  

s Renewable Energy Act provides the basis for 
community-scale development of renewable energies. Agencies, involved banking institutions, and state 
and local governments play a smaller role than the residents who initiate the development. However, 
without any of the above players, the 100% renewable energy target could not be achieved. The 
fundamental idea for building sustainable communities is to create a partnership network for collective 
action among the different stakeholders. This is not an easy task. Lack of trust, local identity, and a 
general sense of the need to protect common interests must be overcome to trigger community social 
capital formation [7]. Each of these issues are related to the topic of local environmental, economic and 
energy governance. Financial potential as an extrinsic and key motivation for investing in renewable 
energy has been identified in recent studies as a decisive factor. Residents expect to save money through a 
cheaper and reliable provision of energy, as compared to fossil fuels [8-9]. They might also improve their 
income with the proceeds of the investment and the sale of energy produced. The decision to invest in 
renewable energy production, therefore, takes increasing costs into account. It is better to provide 
transparent information about the financial plan sooner rather than later because this justifies the higher 
allocation of benefits and risk [10].  

The purpose of this paper is to investigate whether the involvement of residents and multiple actors in 
the planning process will contribute to greater acceptance of, and support for, community-owned 
renewable energy projects. The main research question in our case study approach was: What factors 
contribute to the feasibility of community-owned renewable energy projects in Germany? Lessons learnt 
from this case study research could be transferred to similar planning exercises in rural areas elsewhere 
where communities expect a more balanced consideration of environmental, social, and economic values. 
We use the case study community Freiamt located in southwestern Germany to analyze the impact of 
rural development in achieving the 100% renewable energy regions target. 

 
 



721 Li Wen Li et al.  /  Procedia Environmental Sciences   17  ( 2013 )  719 – 728 

2. Methods and material

The concept of collective action is adopted from our previous research. We have demonstrated that
facilitatingff mixed sector participation in community collective action as a means of community
empowerment can provide a number of key benefits. Collaboration, coordination and partnership are
closely related activities that are undertaken within the context of a network that is strongly linked by 
financial, knowledge and governance frameworks via horizontal and vertical linkages. As illustrated in
Figure 1 [11], a network of four categories of facilitators established through partnership building is 
responsible for empowering the inner cycle community-owned renewable energy.

Fig. 1. A collective action model of public-private partnerships for empowering a self-ff sustaining energy community

2.1. Stakeholder identity and analysis

The most suitable technique for identifying the interests and strategies of actors regarding renewable
energy community projects is stakeholder analysis. Research from a bottom-up perspective applied 
stakeholder analysis to identify those actors who are likely to be affected by renewable energy
deployment and to describe their interrelationships and interactions as in Figure 1. Integrating a multiple-
actor partnership in a community governance network can empower local people to achieve a self-ff
sustaining energy management system [7]. A multiple-actor partnership involves different stakeholder 
categories such as governors, politicians, project developers, technology market actors, professionals and
citizens. The vertical linkage between the public sectors assume the policy-making, promoting and
budgeting responsibilities that are central to a sustained green niche of carbon reduction competitiveness
and the promotion of collective action in communities worldwide. The horizontal linkages allow the
private sector to exchange knowledge, information and technical, financial and business services. First,
NGOs, academic institutions and professionals play the role of facilitators and coordinating actors. By 
coordinating information and activities with different sectors, both the vertical and horizontal linkages
facilitate decision making through a systematic process that results in optimal actions.

2.2. Case Study

Local government
Local
public sectors

International trend
Central Government

Developer
Power company 

financial facilitators

PrPrPrPrPrPrPrPrPrPP ofofofofofofofofofofesesesesesesesesesssisisisisisisisiss ononononononononono alalalalalalalaaaa sssssssssPrrrrrrofofofofofoofofofeseseseseseseseseessisisisisississs onononononononononalalalalalalaaalalssssssssss
AcAcAcAcAAcAcAAAcA adadadadadadadadadada emememememememememmiciciciciciciii sssssssssssAcAcAcAcAcAcAcAcAcAccadadadadadaaadadadademememememememee iciciciciciccicicsssssssssss

knknknknknknknknknowowowowowowowowowowo leleleleleleleleleedgdgdgdgdgdgdgdgddgeeeeeeeeee fafafafafafafafafafaaciciciciciciciicic lilililililililiitatatatatatatatatatatatototototototototototorsrsrsrsrsrsrsrsrsss

Horizontal 
linkage

A self-ff
sustaining

energy
management
communitycommunitycommunity

empowering

p gempowering



722   Li Wen Li et al.  /  Procedia Environmental Sciences   17  ( 2013 )  719 – 728 

Using the example of Freiamt, a rural community in the Black Forest (see Fig. 2), which is often 
claimed to be a model in achieving power production derived from 100% renewable sources, this study is
based on an article review and interviews with involved persons to identify the project stakeholders and
their motivations. First, articles from regional newspapers and local community bulletins were analyzed 
to identify key stakeholders. Second, key stakeholders were interviewed to find out more about their 
attitudes and motivations for pushing forward the use of renewable energies in Freiamt. Afterwards, the 
findings were discussed using relevant literature.
fesa GmbH and Okostromgruppe Freiburg GmbH, involved banking institutions, the federal state of 
Baden-Wurttemberg, and the Federal Republic of Germany were identified as stakeholders.

Fig. 2. The location of in the federal state of Baden-Wurttemberg (southwestern Germany)

In 2010, Freiamt had 4,219 residents and a population density of 80 residents per square kilometer.
The renewable energy community projects raised the debt per capita in 2009
per-capita debt is job opportunities to 435 positions. There are also about 
1.300 out-commuters. Although achieving a 100% renewable energy production was not the original
goal, Freiamt was one of the first communities to reach a level of renewable energy power production that

. The Association to support Wind Energy in Freiamt (Verein zur 
Förderung der Windenergie in Freiamt) was established by communal councilor Ernst Leimer and six
other residents. Nowadays the association consists of 54 members from school students to retirees and has 
the task of informing people about the wind power plants and encouraging them to invest. The current 
annual power production from renewable sources accounts for 14 million kWh, which is over 2 million 
kWh more than is needed for the community of Freiamt and which can therefore be fed into the national
grid (see Tab. 1). The wind power plants are of utmost importance for the power production. In 2011, the
community of Freiamt yearly data report showed that the annual reduction of CO2 emissions amounts to
9,800 t. However, beyond the use of renewable energy, the implementation of further measures such as
energy saving by modernizing insulation of buildings by those residents in favor of reducing CO2
emissions have not yet been successful. 

Table 1 Summary 2008 Freiamt power production

GGERMGGERMGERMGERMGERMGERMGERMGERMGGGGGG ANYANYANYANANANYY

Source from: Wikipedia
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Renewable energy technologies Capacity

4 wind power plants 7.4 MW

Ca. 160 PV plants 1695 kwp

2 biogas plants 420 kW

3 small hydro power plants 44 kW

Gross power production 2008 14.7 Mio. kWh

Gross power demand 2008 12.4 Mio. kWh

profits +2.3 Mio. kWh

3. Results of Freiamt stakeholder analysis

The stakeholders involved in the community renewable energy project in Freiamt include local
residents, local government, the agencies fesa GmbH and Okostromgruppe Freiburg GmbH, banking
institutions that provide loans, as well as the state of Baden-Wurttemberg and the Federal Republic of m
Germany who form the legal framework and provide support through programs (see Fig. 3).

Fig. 3. The stakeholders and their relationship in achieving 100% renewable energy for Freiamt

3.1 Local financial organization and residentsdd motivation

In October 2000, Freiamt Windmills GmbH & Co. participation KG (Freiamt Windmühlen GmbH &
Co. Beteiligungs-KG) was established to finance the first two wind power plants. The GmbH & Co. 
participation KG is a limited partnership with a limited liability as a general partner, which means that all
people investing money in the project are equal; the personal guaranteeing general partner is not a natural
person, but a limited partnership. The organization s goal is to minimize the risks of liability for the
natural persons standing behind this partnership. Owing to the fact that the farmers were the initial drivers

that they obtained the best basic conditions possessing 
the land to grow energy crops for biogas plants, mostly owning several hectares of forest for wood chips
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or pellet production and having the ability to install bigger solar plants than on common roofs  they are 
of special importance. 

Farming in the Black Forest has always been difficult due to its hilly topography and resulting small 
fields that prevent large-scale agricultural production. In recent decades, declining prices for agricultural 

livelihoods. In particular, the Bovine spongiform 
encephalopathy crisis in 1999 and the constant low price for milk have led to much discussion in recent 
years which has also influenced the farmers  motivations in Freiamt [12]. As such, it was necessary to 
identify strategies for improving the income situation of the farmers, ideally without requiring additional 
work. This finding was affirmed by one of the dairy farmers who stated that renewable energy is an 
additional source of income for him and his family. This was his main motivation to switch from 
conventional energy sources to renewable energy. Meanwhile, the income from renewable energy 
accounts for 30 to 40% of  total income. Another important point to mention is that tourism 
can prosper through renewable energy development because it attracts eco tourists and potential investors 
in green energy provision from all over the world. Accommodation is mainly provided by farmers, but 
also the gastronomes of the community benefit from that positive touristic development. Fortunately, 
representative surveys have shown that wind power plants did not negatively impact tourist opinions 
towards landscape aesthetics and attractiveness [13-14]. 

Furthermore, building biogas plants, solar plants and wood chip heating systems supplement the 
income by saving money. For example, a resident who owns one of the biogas plants, has an agreement 
with EnBW, a regional energy company, with a contract period of twenty years, from which they receive 
10.1 cent per kilowatt hour. The unused heat is sold to the distribution heating grid and provides heating 
to five neighboring buildings, based on the price of domestic fuel oil. Additionally, the owners of the land 
where the wind power plants are built are assured a safe tenancy for the coming twenty years. The new 
income streams have even led to a change in farm structures with farmers developing 

[15]. One farmer of the community, for example, has given up cattle breeding and now uses 
grain and grass harvest for the biomass plant.  

In sum, t  legal and financial 
basis for small-scale development of renewable energies. Agencies, involved banking institutions and the 
federal state of Baden-Wurttemberg, on the other hand, play a smaller but important role in financing 
projects. The residents who initiated the development and the local government were identified as key 
stakeholders. Their motivations were mostly financial considerations and environmental awareness. With 
increasing emotional distance from the project, the motivations of stakeholders seem to become more 
abstract. The residents and the local government are more concerned about their own benefit from the 
project and the influences on their local surroundings. On a more distant level, climate change and 
environmental issues are considered more important, since agencies and higher administrative levels take 
a broader view of the issue. 

3.2 Local government 

The local government (Gemeinderat) of Freiamt played a minor role in the planning of the wind power 
projects. They introduced the building application to the local council and gave their consent. The 
government had an advisory function [16], bringing residents into contact with manufacturers and banks. 
The local government cannot provide any grant for renewable energy implementation because of the 
community 17]. The local government benefits from, and therefore appreciates, initiatives 

 to achieve 100% renewable energy power production. 
Generally, the development of renewable energy production benefits the regional value added chain in 

the community. Regional value means that capital is reinvested in the community and does not leave it 
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[17]. It combines private with communal benefit by the community cashing in taxes of those residents 
operating renewable energy production plants. Freiamt benefits in particular from business taxes: The 
limited partners who own the wind power plants are paid for feeding power into the grid. If this income 

[17]. Given that it receives relatively little revenue from 
business taxes in general, those from ntial for the local 
government. Moreover, the mayor mentions as a further advantage that the improved income situation of 
the farmers helps to prevent the abandonment of agricultural lands around Freiamt. This means that 
traditional cultural landscapes in the community have been preserved, which is important from a touristic 
and nature conservation point of view. 

national and also international show case as well as a tourist attraction. Touristic day trips in particular are 
currently booming with approximately seven to eight groups, often from abroad, visiting Freiamt each 
week. According to the community of Freiamt 2011 report, the local government provides sight-seeing 
tours at a cost of takes visitor groups for a renewable energy tour. The renewable 
energy topic will also be integrated in several other events, such as in hiking tours and culinary offerings. 

3.3  Eco Power Group Freiburg Limited Liability Company 

The fesa GmbH Ökostromgruppe and Freiburg GmbH [Eco Power Group Freiburg Limited Liability 
Company] were recruited 
marketing aspects including informing interested parties and for managing the trust account for the 
limited partnership, the Ökostromgruppe Freiburg GmbH did the complete project planning. Both 
companies were paid by the Freiamt project. Being professional agencies, their motivation was neutral. 
The fesa GmbH identifies the development of renewable energy and reduction of energy consumption in 
the region as their goals and aims to operate according to the slogan think globally, act locally
director of Freiburg GmbH states that the key motivation for pursuing the goal of obtaining local energy 
supply is that communities become more independent. Moreover, the development increases the regional 
added value since the capital remains within the community and helps to conserve the environment for 
future generations. 

The Okostromgruppe Freiburg GmbH states in their company guidelines the goal of increasing the 
percentage of renewable energy in overall energy consumption in the region. The director of fesa GmbH 
expresses a similar motivation for supporting this development as that stated by the director of Freiburg 
GmbH, i.e that the capital remains within the community. Due to this, local power supply strengthens 
regional economic power and provides the basis for a sustainable environmental policy. Environmental 
and climate change related issues are stated as further motivations. The director of fesa GmbH notes 
furthermore, that investments in renewable energy should have economic benefits for all participants, but 
states that this is not a top priority for him. 

3.4 Banking institutions 

The banking institutions which provide the capital for renewable energy implementation  both wind 
and solar projects and for individual implementation  have no personal motivation in relation to the 
project. They are only interested in receiving repayment for their loans. Although a bank could potentially 
use their involvement in renewable activities to improve their image, this cannot be proved in this case. 

3.5 Federal state of Baden-Wurttemberg and Federal Republic of Germany 
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The development of renewable energy projects on a small-scale relies on support. Therefore in the 
Federal Republic of Germany, the federal states and communities assist such projects by means of over 
900 programs. Another project relevant to this research is 100% Erneuerbare Energie Regionen [100% 
Renewable Energy Regions] which is carried out by the Kompetenznetzwerk Dezentrale 
Energietechnologien [Competence Network Local Energy Technology] and supported and advised by the 
Federal Ministry for the Environment, Nature Protection and Nuclear Safety and the Federal Environment 
Agency. The project aims to support and especially to crosslink communities and regions which want to 
become energy self-sufficient, based on renewable energy. This support is not of a financial character 
since the regions benefit from consultancy services in relation to different problems such as the 
acquisition of subsidies, implementation of measures and involvement of actors. The driving force behind 
the project is a political resolution to transition towards energy supplies from renewable sources. 

The state of Baden-Württemberg and the federal republic appreciate small-scale energy development 
because this can contribute to their overall energy goals. However, the crucial role of the Renewable 
Energy Act should be stressed. It provides the financial basis for the small-scale development of 
renewable energy. 

4. Discussion 

4.1 C  

The motivations of the different stakeholders show several similarities: the residents and local 
government were mainly motivated by financial considerations, a sense of place and associated local 
identity. The residents expected an improvement in income and a positive effect on regional development 
of the hometown surroundings. The local government expects a financial benefit from taxes and a 

be of rather marginal importance. T in particular make the Freiamt case study 
noteworthy. The residents were the initial drivers of the renewable energy development of their 
community and fewer incentives from outside were needed for Freiamt to become one of the first 
communities to achieve a power production from 100% renewable sources. In contrast, the fesa GmbH 
and Okostromgruppe Freiburg GmbH are professional acting agencies, which are paid to support 
communities. They were therefore more distant and not directly or emotionally influenced by Freiamt s 
renewable energy project. As such, their motivations to support such developments were more abstract. 

d the strengthening of the community s regional value added chain as a key 
motivation, which the director of fesa GmbH referred to as more of a financial aspect.  

Okostromgruppe Freiburg GmbH, a form of public-private partnership between banking institutions 
and state and Federal administrations  is also noteworthy due to its motivations. As these institutions are 

not appropriate. They appreciate the development 
of communities like Freiamt because this contributes to their stated climate protection goals or their 
company mission, but they are not directly affected by Freiamt itself. In summary, with increasing 
distance from the project, the more abstract the motivations of stakeholders seem to become. While 
directly influenced stakeholders, i.e. the residents and local government, are more concerned about 
themselves  their benefit from the project and the influences on their local surroundings  on more 
distant level, climate change and environmental issues are considered to be more important, since 
agencies and higher administrative levels have a broader view of the topic and are not personally affected 
by the project. 

4.2 Experiences with community-owned renewable energy on a regional level 
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The model of -interest [2] can be used to explain action based on considerations of local 
socioeconomic and financial benefit. According to this model, people generally act as individuals driven 
by economic incentives to maximize their own benefit [18]. In other studies, the creation of new 
employment linked to the implementation of renewable energy is mentioned as another important 
motivation related to financial issues [9-10]. No evidence could be found about new jobs in Freiamt, but 
at least the implementation of renewable energy and the related income improvement helped to save jobs, 
especially in agriculture. For local governments, the business taxes are essential [10], as also stated by 
Ernst Leimer and the Freiamt government. These taxes as well as the money savings and creation of 
employment support the regional added value. Furthermore, communities consider that renewable energy 
development is beneficial for their image, which in turn attracts people to the region  for example 
tourists and companies who bring capital to the community [10]. Tourism in particular plays a crucial role 
in Freiamt; while any negative impact caused by renewable energy plants would be a disaster for the 
community, the research in Freiamt has shown no sign of this. 

5. Conclusion 

To initiate small-scale energy projects such as those in communities, the commitment of residents is 
essential. This research therefore concentrated on the participating stakeholders and their motivations for 
becoming active in and investing in renewable energy. The study used the example of Freiamt, a rural 
area in Black Forest, Baden-Wurttemberg, which has already achieved 100% power production from 
renewable sources. s residents demonstrate a bottom-up movement, taking matters into their own 
hands. They display 

r [15]. 
residents are particularly proud of themselves for taking action and not only talking about doing 
something. The motivations for undertaking the project were strongly connected to  
community-interest as opposed to awareness of climate change which is generally far more distantly 
connected with their daily life. The residents and local government were more concerned about their own 
benefit from the project and its influences on their local surroundings. Residents expect a financial benefit 
from community energy projects; a self-ownership of renewable energy plants increases motivation and 
local acceptance and should therefore be supported by the state and Federal Republic, for example in the 
form of subsidized interest bank loans if the budget does not allow direct financial support. 

However, there are differences between rural and urban communities with regards to basic conditions 
and social framework. To further develop renewable energy on a small-scale level, we suggest that 
baseline studies must be made for different kinds of German communities or regions. Such studies should 
concentrate more on the overall potential and suitable strategies for regional differences in terms of 
natural capital, socioeconomics and governance. Bottom up processes seem to be more sustainable in the 
long run and should be supported adequately. However, in other regions and communities with different 
circumstances and actors, a top-down approach might be more appropriate. 

In conclusion, community energy projects contribute to climate protection by reducing the 
2 emissions. They create new income streams, have positive effects on the community s 

image and are a way to strengthen rural areas by establishing a regional value added chain as the research 
on Freiamt has shown. Especially for rural areas, energy projects are a chance to foster regional 
development, to secure agricultural holdings and to conserve cultural landscapes that have been shaped by 
agriculture over centuries. This case study has shown that there are people willing to act and that it is 
possible to achieve a 100% power supply from renewable sources. With more support and less influence 
from commercial utilities at higher administrative levels, a significant increase of such community 
projects would be feasible. 
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