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Preface from the RE-Regions Research Team

Achieving self-sufficiency with renewable energies in a socially just and environmentally sound manner 

is not a simple, but fascinating task - and worth every effort. During the last four years, we have learned  

a lot about this topic while working in an interdisciplinary team and in collaboration with our four Ger-

man partner municipalities – the districts of Schwäbisch Hall and Lüchow-Dannenberg as well as the 

communities Morbach and Wolpertshausen. We were rewarded with a deep insight in and a growing 

understanding of important aspects of the energy transition on the regional level. 

We would like to thank the German Federal Ministry of Education and Research (BMBF) for giving us the 

opportunity to promote the transdisciplinary project RE-REGIONS: SOCIO-ECOLOGY OF SELF-SUFFI-

CIENCY. We would also like to thank the actors in our partner communities for supporting us during the 

research and through critical reflection, thus allowing us to learn together through the process.

This brochure is designed as a guide. It is made for all municipalities and regions that aim to provide 

themselves with renewable energy – socially just and ecologically sound. We hope this work is insightful 

and according to the premise: Create Together, Add Value, Design Space, Convert Energy and Connect 

Power!

The RE-Regions Team

Chantal Ruppert-Winkel (ZEE), Astrid Aretz (IÖW), Jürgen Hauber (ZEE), Michael Kress (IÖW), Sophia 

Noz (ZEE), Steven Salecki (IÖW), Patric Schlager (University Hohenheim, Institute for Landscape and 

Plant Ecology), Järmo Stablo (ZEE)
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Foreword

Since 2001, the German Federal Ministry of Education and Research (BMBF) has supported “Social-

Ecological Research” (SÖF) in its program “Research for Sustainable Development” (FONA). The main 

objective of SÖF is the development of specific strategies to solve concrete social problems associated 

with sustainability, such as the implementation of an energy transition. Such problem- and action-orient-

ed research has to leave traditional and purely disciplinary science behind: Ultimately, it is nothing less 

than scientific support for the ecological reconstruction of the society while ensuring social equity and 

addressing economic issues. Social-ecological research projects require an interdisciplinary perspective 

and collaboration from scientists in environmental, natural, and social sciences departments from univer-

sities and other research institutions as well as transdisciplinary collaboration with social actors such as 

consumers, communities, businesses, and non-governmental organizations.

This brochure is an example of such research perspectives. The highly topical issues of renewable en-

ergy and energy systems require a holistic perspective - an approach that considers the future energy 

supply as a social challenge and takes all facets of sustainability into account - consistency, efficiency, 

and sufficiency. This brochure is presented by the interdisciplinary SÖF research group RE-REGIONS: 

SOCIO-ECOLOGY OF SULF-SUFFICIENCY.

During the project period from 2009 to 2013, we as advisors had the pleasant task of accompanying this 

group of young, highly motivated scientists and researchers. On the one hand, this was enjoyable, as 

our expertise was not only absorbed, but also questioned. On the other hand, we had the opportunity to 

review our positions and to be part of this interdisciplinary and transdisciplinary project with all its chal-

lenges and highlights. With great care, the researchers included our suggestions if possible and enforced 

their ideas if necessary. This mixture of cross-project consultation, mutual learning, and supervision of 

individual work was a true pleasure for all of us. To us this brochure seems very suitable to support lo-

cal and regional governments in their development and decision making processes towards becoming  

a RE region. Thus, we hope it will have a great impact. We wish all the team members who took part in 

this ambitious research project all the best for their academic and personal futures.

The members of the Scientific Advisory Board of the RE regions project

Timo Kaphengst, Gerhard Oesten, Peter Schmuck, Christine von Weizsäcker
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1 Introduction to the Guide 

Many municipalities and regions in Germany have the aim to provide themselves with renewable ener-

gies (RE). To do this in a social-ecological way, meaning in a socially just and ecologically sound man-

ner, different challenges need to be overcome. This brochure points out these challenges and presents 

possible solutions. Further, it supports regional actors in their decision making processes on their way 

to becoming RE self-sufficient. The target groups for this brochure are specifically visionaries, leaders, 

and decision makers in government, politics, and economics as well as representatives of citizens' initia-

tives, NGOs, or the agricultural and forestry businesses. This brochure will focus on electricity and heat 

production from bioenergy. We define self-sufficiency here according to a time related balance: the final 

energy supply from renewable sources in a certain period as compared with the municipal and regional 

consumption in the same period. 

In Chapter two, a social-ecological vision is presented. This is to help municipalities / regions orient their 

own visions. Further, this social-ecological vision reveals the presuppositions the authors dealt with. 

Chapter three outlines individual steps towards the development of social-ecological RE self-sufficiency 

in the different operational fields. These fields are looked at in detail in Chapter four. Several possible 

paths on how to implement a social-ecological energy transition are also included in the chapter. The 

chapter itself is divided into five main themes: create together, add value, design space, convert energy 

and connect power. Each main theme includes different fields of action. 

This guide was developed within the research project RE-REGIONS: SOCIO-ECOLOGY OF SELF-SUF-

FICIENCY. It is a translation of a German publication which is the reason why a majority of the sources are 

in German. These are kept for the English version to showcase some of the many good ideas that have 

been implemented. Furthermore, the guide was written in the context of the German local and regional 

initiatives towards the energy transition. The project was funded by the Federal Ministry of Education and 

Research as part of Social-Ecological Research (SÖF).

How to Use this Guide

The guide highlights several fields of action in the five main themes – create together, add value, design 

space, convert energy and connect power – and identifies measures that enable social-ecological RE 

self-sufficiency. Each field of action starts with a problem description (What is it About?), which offers the 

reader orientation as regards potential fields of conflict. Following this is what a social-ecological ‘ideal’ 

situation can look like and describes the concept of having a visionary goal for the process, which could 

be reached by implementing the measures described in the fields of action. Additional Info boxes provide 

supplementary information and references for further reading. A list of all Info boxes can be found in al-

phabetical order before the Table of Contents at the beginning of this brochure. References within the text 

are marked with numbers in brackets and can be found in an extended and complete list of references 

and internet-links in the appendix of this brochure. A PowerPoint file entitled "Energy Compass" can be 

found on the EE-Regions website (1, in English) which can serve as a foundation and help to the actors 

in locating their individual status in the energy transition process (> Chapter 5 Guidelines for Use of the 

Energy Compass).
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2 Social-Ecological Self-Sufficiency 
with Renewable Energies:  
What Does this Mean?

2.1 A Vision of Social-Ecological RE Self-Sufficiency –  
the Perspective of the RE Regions Project

There are two possible ways to broach for change in the current energy system: either based on past 

experience or based on a perception of an emerging future. Usually the actions are based on past 

experiences. However, this may constitute an obstacle by not being aware of or blocking out creative  

possibilities. To promote something as new as an energy transition, a considerably large vision is needed  – 

a vision where the entirety of social-ecological renewable energies self-sufficiency potential is carved out 

and illustrated before ones eyes.

When a region or municipality develops a vision for social-ecological RE self-sufficiency, it is at the same 

time realizing its future possibilities. Envisioning the future and its associated possibilities can be a strong 

motivating factor to shape the vision into fruition. The vision can also encourage greater communication, 

instigate discussions, and help to develop common measures beyond the status quo. Further, the vision 

can be carried out and developed in all operational fields of the energy transition and further concretized 

(> Chapter 4 How to Get Started – Fields of Action for RE Regions).

“All great historical ideas started as a utopian dream and ended with reality” 
Richard Nikolaus von Coudenhove-Kalergi

socially just

ecologically sound
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A municipality or region, which wishes to realize social-eco-
logical self-sufficiency with renewable energies, sees itself as 
not only part of the national, but also global energy transition. 
Self-sufficiency in renewable energies will indeed take place 
regionally, but the measures will go beyond the local scope. 
“Think global, act local” – the communities and regions have a 
great responsibility in terms of a sustainable energy transition. 
It is the people of a municipality or region who want a new way 
of supplying energy and who forge ahead and serve as role 
models. The actors pass the knowledge they gain on to other 
interested parties. At the same time, the protagonists are open 
to new ideas and support from outside as long as it does not 
limit their autonomy. 
The social-ecological energy transition is a joint effort. Various 
interlinked groups shape the transition. Citizens are involved in 
the process and have the opportunity to express their different 
interests. Considering existing areas of conflict, a consensus 
should be striven for. Thus, participation can be secured and 
transparency established.

Imagine a municipality or region that locally produces all the 
energy it needs. Therefore, it uses the renewable technologies 
best suited to convert existing resources into electricity, heat, 
and fuel. The suitability is not only judged by economical and 
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technical, but also by social and environmental criteria. The 
region is keen on using the existing potential from solar, wind, 
biomass, geothermal, water, and the like in a sustainable and 
resource efficient way. The construction of new power plants 
happens according to the local or regional spatial design. While 
using forests and agricultural areas, the region respects lands-
cape diversity and the habitats of animals and plants. The value 
of nature is upheld in this scenario and the various usage in-
terests evaluated within this framework. If biomass contributes 
to the energy supply, it is provided in a sustainable way. For 
local people, it is important to preserve their habitat even as it 
is used for a regional, cooperative, and just social-ecological 
generation of added value. Other possible increased values or 
financial gains are disclosed, discussed, and in the end, fairly 
distributed in the region. Local energy consumers understand 
that an energy transition also means to consume less ener-
gy. An economical and efficient use of energy is a matter of 
course. Consumers are linked to the energy producers via an 
intelligent infrastructure. Further, the people practice new and 
individual lifestyles regarding sustainable living and mobility. 
The communities and regions support this transition by taking 
advantage of their public power to become a RE region. Lastly, 
all the actors appreciate their municipality or region as a wor-
thwhile place to live.
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2.2 Social-Ecological RE Self-Sufficiency:  
Socially Just and Ecologically Sound

The path to self-sufficiency with RE is challenging. This is especially the case, if the path is consequently 

followed in a social-ecological way – meaning the whole process with all its facets is designed in a socially 

just and ecologically sound manner (> Chapter 4 How to Get Started – Fields of Action for RE Regions). 

The term social-ecology should elicit the understanding that the dimensions of social justice and ecologi-

cal sustainability are not disconnected from each other. There are interactions between both which will 

be expounded upon in the following paragraphs.

Social Justice

While discussing justice in the context of renewable energies, the distribution of causes and effects is 

often compared: for example, climate change on a global scale (climate justice) or our responsibility to 

future generations (intergenerational justice). Further, one has to mention the social distribution of the 

overall costs (e.g. electricity prices, fuel poverty, or responsibility for energy savings) of the transforma-

tion. Communities or regions, which wish to become RE self-sufficient, can help by spreading the related 

costs and benefits as fairly as possible. The process is also an opportunity to mobilize the democratic po-

tential of decentralized renewable energy technologies with the related investment models and develop 

the energy production into a municipal project. If a municipality or region decides to tackle this challenge, 

it should take distributive and participative justice into account.

Distributive justice includes an equal or fair distribution of the costs and benefits for developing renew-

able energy sources (> Chapter 4.2. Value Creation). Costs and benefits do not only include material or 

financial matters such as jobs or return on investment. Rather, they also include intangibles, e.g. limitation 

of quality of life due to changes in the landscape or regional identity. However, immaterial costs of renew-

able energy expansions - such as impairments of the landscape – can never be distributed equally. This 

unequal distribution should not be a one-sided burden nor disadvantage specific social groups such as 

low-income households. In addition, user-oriented measures can be taken in order to offset the unfair 

distribution of costs, e.g. preferred investment opportunities for those directly affected. 

Participative justice means all residents can easily access information and participate regardless of their 

social status, education, income, gender, etc. (> Chapter 4.1 Creating Together and > Chapter 4.5 

Connecting Power). Especially, during the planning process, social inequalities, lack of knowledge, or 

language barriers, should not lead to unequal opportunities of participation. Possibly disadvantaged 

groups should be specifically addressed and invited to participate, thus guaranteeing their awareness 

and access to participation.

“No problem can be solved from the same level  
of consciousness that created it”    
Albert Einstein
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Ecological Sustainability

Ecosystems are the basis for the fulfillment of human needs such as food production, housing, and 

mobility. Thus, the people of a social-ecological system are connected with other ecosystems and each 

continuously influences, changes, and transforms the other. As long as the creative power of the people 

is sustainable, the functions of the ecosystem can be preserved or even improved. The functions of an 

ecosystem are among others, the quality of the soil or the ability of soils to buffer pollutants. If intrusions 

occur they can completely transform the ecosystem and the original features may no longer be available. 

This is usually done at the expense of human needs. If, for example, the forest in an exposed location 

is cleared, it can lead to soil erosion and stop future forest growth. The forest as a resource is then no 

longer available. 

Basically, the richer and more diverse an ecosystem is, the better it is able to cope with stressful events 

or catastrophes. This ability is referred to as “resilience”. For example: in a fruit region, several groups of 

species are responsible for the pollination. The pollination still takes place even if one species is extinct.

The responsibility of humans to use resources in a sustainable way is not only to the benefit of nature, 

but to ensure their own place and resources as well as evolve within changing ecosystems. This is also 

called “adaptive capacity”. The generation of knowledge as well as passing it on (“capacity building”) in 

reference to interacting with ecosystems is of decisive meaning. Furthermore, ethical questions such 

as the value of nature itself, play an important role. Ecosystem functions do not respect administrative 

boundaries. They are interwoven from the local to the global level. For example, greenhouse gases are 

released if grassland is ploughed up and which therefore affects the environment on a global scale. 

Transferring this to the use of renewable energies, the following can be said: the development of renew-

able energies should take place without impairing the ecosystem. Further, natural resources should be 

used carefully and efficiently (> Chapter 4.3 Designing Space and > Chapter 4.4 Converting Energy). 

This applies to all environmental goods such as land, water, air, and biodiversity. In addition, it should be 

ensured that the decisions made in the regional context are in line with national interests. For instance, 

it can be a driver for the local economy if a region decides to invest in biomass. However, on a trans-

regional level this may affect the clean drinking water supply. 

“The best way to predict the future is to create it” 
Willy Brandt
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3 On the Way to Social-Ecological  
RE Self-Sufficiency

3.1 Five Steps Towards Becoming a RE-Region

In order to achieve social-ecological self-sufficiency with renewable energies, the path must be tread 

upon step by step: vision, analysis, objectives, measures, and evaluation. The steps apply to the whole 

process and can be concretized for the individual fields of action (> Chapter 4 How to Get Started).  

A networking center can support the involved actors and the joint process. Thus, certain challenges can 

be overcome, resulting in a socially just and ecologically sound implementation of self-sufficiency. 

Forming Visions and Realizing Them

In his book, THE TRANSITION HANDBOOK: FROM OIL DEPENDENCY TO 

LOCAL RESILIENCE, the Transition-Town-Movement founder, Rob Hopkins 

introduces generating a positive vision as an important step towards cultivat-

ing an altered future: A future in which the people, e.g. use less energy or 

have more time and less stress. These concrete visions are new stories that 

illustrate the dream of a sustainable world. According to Hopkins, these vi-

sions are a powerful tool for promoting the energy transition. Further, the book 

contains more fascinating chapters about the transition “From Oil Dependency 

to Local Resilience”. 

Simulation Game: A game by John Croft, founder of the GAIA FOUNDATION, 

simulates the content and the organizational processes of a project: It includes 

the stages of “dreaming”, “planning”, “doing” and “celebration”. The game 

provides, in a way, a checklist to keep everyone up to date on the progress  

of the project (2, in German).  

A useful guide for the development of a vision including comments on work-

shops and a schedule can be found in: Tischer et al (2006) (3, in German),  

and 100RE.net (4, in German).
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Creating a Vision

The path to social-ecological self-sufficiency with renewable energies starts with developing a common 

vision or guideline. All aspects that are worthwhile and important to the involved actors should be inte-

grated (> Chapter 2 and > Info box: Forming Visions and Realizing Them).

The vision should leave room for the actors to procure a common concept of the supply of energy in the 

future. Habitual patterns of thought should be broken through, visionary impulses welcomed, and the 

objectives - based on developed measures - made concrete.

Analysis of Initial State and Potential

During the analyzing phase a picture of what has been achieved so far in the region is made. What is 

analyzed in detail depends on the defined fields of action. The analysis includes the current status of 

renewable energy development, including social and environmental aspects such as civic participation 

and nature conservation. The analysis is an opportunity to discover undesirable developments that can 

then be considered while developing a vision or a guideline.

Based on this survey a potential analysis can be prepared. It should cover the natural conditions for the 

development of renewable energies as well as the social potential of the region (e.g. competence net-

works, civic participation).

Formulating Objectives

In this step, a path to attaining a vision is laid in the form of specific objectives. The more precise and 

concrete the objectives are, the lower the chances of aberrations occurring during implementation. The 

defined objectives should be realistic in order to make success visible. Further, they should be measur-

able in order to evaluate progress. The objectives should be regularly reviewed in order to easily adapt 

to any circumstances that arise.

Establishing Measures

For each objective, specific measures should be developed in order to tactically achieve the objectives. 

The formulated measures should take local market conditions into account and, if necessary, be ap-

propriately adapted. As for the objectives, the measures developed in order to attain them, need to be 

checked as to whether they are developing in the desired direction. If necessary, they can be modified 

during implementation.

Evaluating Achievements

In this step, the entire process from finding a common vision to implementation is evaluated. Through 

such an assessment, actual achievements can be appraised in light of the founding vision. Such a step 

brings transparency to the process and makes it possible to communicate activity and achievements 

on a local scale. The evaluation should not only take place at the very end of the process, but at regular 

intervals. By doing so, the actors are able to evaluate the current state, respond to changing conditions, 

and adapt objectives and measures. Becoming self-sufficient is not a linear, but rather a recurring se-

quence of steps. These steps take place in the fields of action and turn the vision into reality (> Figure 1).
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Figure 1: Steps Towards Self-Sufficiency
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3.2 Well Coordinated with a “Networking Center” 

To be social-ecologically self-sufficient with renewable energies, a lot of planning, balancing, and coor-

dinating has to be done. Various local and regional actors need to cooperate with each other because 

decisions and actions from individuals can in turn affect a community. These decisions and actions need 

to be coordinated as the process and the result should be socially just and ecologically sound. A “net-

working center” can help by coordinating the involved actors. Accordingly, they can act as efficiently as 

possible without major conflicts, avoid incorrect planning, and forge synergies. With respect to local or 

regional conditions, such a center can take on diverse forms.

Setting Up a Networking Center

Before setting up a networking center it is necessary to decide at what level it should be located – the 

municipal, the district, or in the greater region. This decision should be made in accord with the results 

of the Initial State and Potential Analysis. The analysis should entail cross-border problems as well as 

synergies. As a result, a decision concerning the geographical demarcation for RE self-sufficiency can 

be made. The results of the analysis can be used as a basis for decision making and argumentation, 

e.g. the local level can demand a stronger regional network. This is also important for the cooperation 

between cities and regions. However, it is important to pay attention to the unique characteristics of each 

geographical and/ or administrative area. These characteristics should not be lost during the process 

of becoming RE self-sufficient. In many regions it can be observed that landscape planning could not 

adequately control the rapid development of renewable energies (mainly bioenergy), i.e. the unique char-

acteristics of a community were affected by the developments. Consequently, negative effects on the 

landscape and biodiversity occurred due to independent entrepreneurial decisions. By setting up a net-

working center, it is possible to identify regional social concerns and for actors to create opportunities that 

serve the interests of the local society in cooperation with local businesses. For example, while cultivating 

biomass, nature conservation issues can be respected by planting a seed mix. The network center in 

these cases acts as a mediator between the different levels of spatial planning and tries to bring together 

the interests of the businesses and communities with the superior concepts of spatial development.  

The establishment of a networking center does not necessarily mean that a completely new institution 

has to be created. It should be checked whether an existing institution can carry out the relevant tasks 

of a local networking center. Suitable are institutions in municipal ownership such as economic devel-

opment agencies, energy-related positions in the administration, or working groups on energy. Private 

operators such as associations, clubs, or cooperatives can take on the task of a networking center as 

well. Cooperatives provide an additional basis for creating spin-off “projects”, e.g. a biogas plant with 

citizen participation. If necessary, a new steering committee can be integrated. All involved parties must 

agree upon the significance of the recommendations of the networking center – including what influence 

those recommendations have on local political decisions. Importantly, the networking center should not 

only have a symbolic character, as the credibility of the founders could suffer. All participants should feel 
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equally committed to the implementation of the center. If a new facility has to be established, the skills of 

existing facilities should be considered in order to avoid duplications. Existing institutions can be included 

as partners or via memberships. The skills of the center should match the defined tasks. If skills are miss-

ing, certain partners should be approached in order to fill gaps. The financing of the networking center 

should be secured outright, ensuring long-term support of the project. The costs thereby incurred can 

be covered by the municipality or the administrative district, through membership fees or income from 

RE projects.

Tasks of a Networking Center

Which tasks exactly a networking center fulfills should be chosen locally, as the regions may vary greatly. 

The responsibilities should be clearly defined and communicated so that a discernable profile is visible. 

Typical tasks include:

Linking Actors

The networking center is an independent contact for RE actors. It connects and coordinates different 

actor groups. This may involve local political actors from different communities as well as non-political 

actors such as NGOs and business actors. For the latter the networking center is an important contact 

to learn about development opportunities along the biomass added value chain or implement projects 

with high acceptance, in a coordinated manner. 

Information, Communication, Mediation

The networking center serves as a first point of contact for information. It can especially contribute by 

communicating RE news and increasing public participation. If conflicts of interest between actors or 

their targets occur, the networking center can act as an independent institution of mediation.

Implementation of Measures

The networking center can also appear as an active actor and help develop local or regional RE in  

a social-ecological way. This includes feasibility assessments, the development of specific measures, or 

providing participation opportunities for relevant stakeholders and the public. In addition, the monitoring 

of specific activities or measures, their outcomes, and the evaluation of their results can be carried out 

by a networking center.
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4 How to Get Started –  
Fields of Action for RE-Regions
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4.1 Creating Together 
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4.1.1 Key Actors and Actor Networks 

1. What is it About?

The successful transition to self-sufficiency with renewable energies depends largely on the people in 
the regions who take the initiative, convince, and mobilize more supporters. The question is, who are 
these key actors, how do they meet, and how do they want to change the energy system constructively 
towards socially just and ecologically sound RE self-sufficiency?

“True Believers”: Leaders and Pioneers

Often there are a few individuals who become leaders in motivating others in 

the energy transition process. They offer orientation and set new impulses. 

At the same time, there is the risk that without them the process may be sig-

nificantly slowed down. If this occurs, it can be counteracted or prevented by 

making the process structurally permanent (> Chapter 3.2 Networking Center).

Pioneers are a continuous source of inspiration for technical and social innova-

tions such as municipality utilization concepts. They give important impulses 

for further development towards RE self-sufficiency. These people should be 

heard, taken seriously, and encouraged by municipality support programs or 

the organization of round tables to test innovative ideas for their feasibility.

 

2.

The key actors have different skills and competencies. They 
interlink or use existing networks to ensure that different so-
cial groups in the region or municipality can participate in the 
process. They create stable structures that make a RE self-
sufficiency and the realization of a social-ecological vision 
possible. The key actors are open to new ideas from other 
pioneers from the region and local politics and social decision 
makers support them.
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3. Measures

Identifying Actors

To become a RE region, many actors need to work together. These include:

•	 Energy	producers,	e.g.	utility	companies	or	farmers

•	 Investors,	e.g.	banks	and	construction	companies

•	 Political	actors,	e.g.	city	council	and	citizen	groups

•	 Supporting	institutions	as	multipliers,	e.g.	local	government,	NGOs

•	 Consumers	such	as	private	households	and	businesses	(>	Chapter	4.1.2	Civic	Participation).

Through an analysis of actors (> Info box: 

Actor Analysis), the relevant individuals and 

institutions can be identified and character-

ized. This helps to identify key actors involved 

in the regional energy transition quite quickly. 

It is ideal if the analysis can refer to existing 

working groups and informal cooperations that 

deal with energy and regional development. An  

actor analysis is an instrument used to con-

stantly evaluate the actor-side of the process 

and prevent a crustification of structures by 

seeing that new actors that add positively 

to the process are embraced. The identified  

actors can build a core team who actively  

participate in the energy transition. The core 

team is also an important actor-network-tool 

that links pioneers with leaders, thus enrich-

ing the regional energy transition significantly 

(> Info box: “True Believers”).

Actor Analysis

Key Questions:

•	 Who	is	already	actively	participating	in	the	field	of	energy	-	individuals,	

institutions, research groups?

•	 Which	actors	should	be	integrated	due	to:

  o their function, their knowledge, their skills

  o their position in society (even independent from the field of energy)  

 and due to social justice views (> Chapter 2.2 Social-Ecological RE  

 Self-Sufficiency: Socially Just and Ecologically Sound)?

•	 Why	do	the	different	actors	participate?	What	are	their	motivations?	What	

resources do they have and what are their (possible) roles? These types of 

questions help to prioritize the importance of the actors.

•	 Which	actors	are	already	interlinked	and	where	are	links	missing,	both	

within and outside of the region?

Methods to Identify Actors: 

•	 Brainstorming	the	above	questions	with	the	initiators.	The	“snowball”	

method can help to expand the group: each identified actor can be asked 

about other relevant actors.

•	 Stakeholder	analysis	with	different	emphases

•	 Checklists	for	potential	relevant	actor	groups

•	 Network	analysis	and	visualization	of	actor	relations	(a	similar	method	is	

the mapping of added value chains, Chapter 4.2.2 Cooperative Added 

Value)

Details for analysis of actors in the field of renewable energy  

(including checklists): Tischer et al. (2006) (3, in German).
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Visualizing the Goal

An active transformation process includes: developing a vision, formulating goals (> Chapter 3 On the 

Way to Social-Ecological RE Self-Sufficiency), and initiating flagship projects. These three pillars have to 

be supported by the key actors. The actors act as the main contact to the 

public and to the local press. This may raise the awareness of people who do 

not normally think about renewable energy.

 

Expanding and Stabilizing the Network

The core team should expand its network gradually. The analysis of the ac-

tors can help to access areas such as mobility, city renovations, and educa-

tion. Depending on the relevance and availability of the actors, independent 

working groups should be initiated. These ought to be formally and informally 

linked with the core team. The responsibilities in the core team and the work-

ing groups should be divided according to their function and ability. The key 

actors should also encourage erecting long-term structures (> Chapter 3.2 

Networking Center). Further, the networking process should also cross the 

regional borders (> Info box: Different or Hidden Interests / Conflicts) as this is 

the quickest way to access valuable information on best practice experiences 

(> 100% RE Regions Project: 100ee Map (8, in German)).

Different or Hidden Interests / 

Conflicts

It is understood that different stakeholders 

have varying interests that are more or less 

visible and communicated. Through an actor 

analysis both initiators and other actors’ 

interests can be pin-pointed. 

Local politics must track many different 

goals that tie up resources. This is true for 

the energy transition as well as for other 

political issues. Often it is difficult to set pri-

orities. A dialogue on the various objectives 

and their trade-offs may help to address 

conflicts and if appropriate counteract or 

make decisions more comprehensible.

RE projects are often easier to plan on a 

regional rather than local level (> Chapter 4.3 

Designing Space). However, this can result 

in conflicts between communities that do not 

want to give up their freedom in planning or 

their decision-making authority. The benefits 

of an inter-municipal cooperation and its 

added value for the participants, needs to be 

highlighted.

A positive example is the inter-municipal 

cooperative NEW: New Energy WEST eG (5 

and 6, in German). For information on inter-

municipal cooperation in general: Frick and 

Hokkeler (2008) (7, in German).
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4.1.2 Civic Participation 

1. What is this About?

Major actors of a socially just and ecologically sound self-sufficiency with renewable energies are regu-
lar citizens. In contrast to fossil or nuclear energy, citizens can get extensively involved in the design of 
decentralized energy. However, citizens are often not aware of the opportunities they have. Therefore, 
two questions should be addressed: How can citizens become more aware of the possibilities they 
have? Can they be involved in such a way that conflicts and possible delays are avoided?

2.

Civic participation is not only a way to increase overall accept-
ance. Citizens are no longer pure energy consumers. They 
produce energy through solar systems, they invest in new 
systems, and design and operate them. How the public can 
be engaged and is seen in this process has greatly changed: 
Local and regional authorities are drawing attention to this 
potential by encouraging citizens to realize their opportuni-
ties. Information and education create transparency and en-
able active participation. This leads to new ventures such as 
financial participation in the electricity grid. Regional energy 
policy is enacted in consensus with the citizens. Accordingly, 
their sovereignty is accepted and conflicts are taken seriously. 
Any action is guided by the principles of justice. The citizens 
see themselves as energy-conscious and responsible devel-
opers in the energy transition: the premise that “The electric-
ity comes from the socket” has transformed to “We make our 
own energy.”
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Figure 2: Roles of Citizens and their Possibilities to Influence the Energy Transition
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3. Measures

Roles of Citizens and Opportunities for Civic Participation

In the beginning, the many different ways in which citizens can actively influence the energy transition 

have to be explored – they can be producers, investors, policy-makers / designers and/or consum-

ers (> Figure 2: Roles of Citizens and their Possibilities to Influence the Energy Transition). Daily energy 

consumption can be influenced by investing in energy efficient appliances or taken into account dur-

ing strategic investment decisions such as building renovations (> Chapter 4.1.3 Energy Efficiency and 

Energy Aware Lifestyles). Further, citizens can influence the production of (renewable) energy with their 

choice of heat and electricity provider. They can invest in renewable energies (for instance by establishing 

citizen-owned RE systems) or engaging in politics via informal or formal participation opportunities such 

as civic initiatives.

Analyzing the Status Quo 

Before identifying potential investments, regional processes and structures should be analyzed in order 

to answer the following questions (> Info box: Actor Analysis):

•	 	 Do	 citizen-owned	 RE	 systems	 exist?	 Are	 there	 activists	 /	 groups	 that	 deal	 with	 renewable	 

  energies? How is the development of renewable energies within private households in the  

  region (e.g. photovoltaic systems)?

•	 	 Are	there	or	have	there	been	conflicts	in	the	municipality	associated	with	the	development	of	 

  renewable energies?

These questions are best answered by political, administrative, and civil society actors of the municipality 

and coordinated by, e.g. a networking center (> Chapter 3.2 Networking Center).

 

Concerns About Energy Crops

Surveys during the RE-Regions-project have 

shown that biogas facilities, out of all renew-

able energy options, have the least public 

acceptance. The biggest concerns are the 

negative effects of energy crop cultivation 

such as competition with food production, 

spread of monocultures, or negative impacts 

on biodiversity (> Chapter 4.3 Designing 

Space).

Further results of the survey can be found in 

Kress and Landwehr (2012) (9, in German) 

Analysis of Potential for Participation and Continuous Evaluation 

After the status quo analysis is complete, it can be followed by a survey of 

the participation potential. Questions, concerns, and the acceptance by 

citizens are the focus of this investigation. Further, the willingness to partici-

pate, to connect to the grid, and to invest can be queried. The participation 

potential can be derived by comparing the results with the locally planned 

measures:

•	 In	which	planned	projects	is	citizen	participation	possible	(e.g.	RE	facili-

ties, electricity grid)? Are there activists/groups, which can be involved 

in the development of renewable energies? Can their efforts be sup-

ported? Is there potential for further expanding private solar systems?

•	 Are	there	conflicts	that	can	be	associated	with	the	development	of	re-

newable energies, in particular bioenergy (> Info box: Concerns About 

Energy Crops)? Are social justice concerns receiving attention (> Chap-

ter 2 Social-Ecological Self-Sufficiency with Renewable Energies: What 

Does this Mean?)?
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Ideally, these questions are answered directly by the citizens with the help of surveys or discussion 

groups, such as focus groups, public meetings, or workshops. These methods can also be carried out 

with professional support (social scientists, mediators, etc.).

Once the potential for citizen participation has been uncovered, the municipality or region can use this 

power as a catalyst as well as to mobilize and support in various facets (> Chapter 4.1.3 Energy Effi-

ciency and Energy Aware Lifestyles).

As conditions can change, it is useful to regularly re-evaluate participation potential through the use of 

the above mentioned questions for analysis. Further, the perception and the effects of the measures 

should be continuously evaluated. If necessary existing measures should be adapted or new measures 

introduced in order to achieve the objectives.

 

Offering Information and Participation Opportunities 

Guidebooks on Communication and 

Participation

How can communication in the different 

phases of participation be organized? What 

can be done if conflicts about certain RE-

technologies arise? Among others, the NABU 

has released a useful guide on how to handle 

these questions.

NABU: Guideline Renewable Energies. 

Solving Conflicts and Avoiding Them (10, in 

German);

NABU: Guide to Communication (11, in Ger-

man);

100 Percent Renewable Foundation: Accept-

ance of Renewable Energies (12, in German).

By informing its citizens as early in the process as possible, a municipality 

lays solid groundwork for the more ready acceptance of the development 

of renewable energies as well as its necessary infrastructure (> Chapter 4.5 

Connecting Power). Which media and participation methods will be used is 

dependent upon whether the citizens are being informed or being called to 

participate in a common decision making process (> Info box: Guidebooks 

on Communication and Participation). Formal civil proceedings such as the 

display of plans to the public and official statements should be complement-

ed by other methods such as, e.g. civil dialogues, future conferences and  

e-participation.

Encouraging Financial Investment and Codetermination 

Municipalities and regions can support the financial participation of their citi-

zens in various ways: 

•	 They	 can	 initiate,	 coordinate,	 and	 co-finance	 common	 facilities,	 e.g.	

through the help of a networking center (> Chapter 3.2 Networking 

Center and > Info box: Guidelines for Citizen-Owned RE Systems)

•	 Local	 authorities	 can	 also	 support	 investments	 in	 private	 RE	 system	

installations by offering information, consultancy, or municipal funding. 

Further, they can create participation opportunities in the grid, e.g. civic 

participation in a locally run distribution network or in necessary new 

developments (> Chapter 4.4 Converting Energy and > Chapter 4.5 

Connecting Power).

For a socially just distribution (> Chapter 2 Justice) of benefits from the development of renewable ener-

gies, the minimum share to invest in a citizen-owned RE system should be as low as possible. As a result, 

low-income households can also participate. To compensate any potential drawbacks in the eyes of the 

citizens such as the impairment of the living conditions due to landscape changes or emissions (noise or 

odor), a mandatory participation possibility could be an option. This could mean that RE system opera-

tors are obliged to offer the possibility of financial participation to affected citizens (> Chapter 2.2 Justice).
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Guidelines for Citizen-Owned RE Systems

General information about citizen-owned RE systems 

can be found here:

WindComm: Guide for Civic Wind Farms (13, in Ger-

man);

LUBW: Citizens Generate Energy (14, in German).

Information especially on energy cooperatives is 

included in the following sources: AEE/ DGRV: Energy 

Cooperatives (15, in German);

PKmG: How to Found Cooperatives (16, in German).
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4.1.3 Energy Efficiency and  
Energy-Aware Lifestyles

1. What is all this About?

Renewable energy self-sufficiency can be achieved more rapidly the lower the energy consumption in a 
municipality or region is. To calculate energy savings, it is important to know how much primary energy 
(e.g. coal and crude oil) and final energy (e.g. electricity and fuels) is used and by which consumers. 
This basic information must be systematically collected. An important control variable in saving energy 
is avoiding energy losses while converting energy (> Chapter 4.4 Converting Energy). Although in recent 
decades considerable progress in energy efficiency has been reached, so-called “rebound effects” fre-
quently counteract the energy savings made (> Info box: Rebound Effects). Consumers can prevent this 
effect by consuming in a responsible way: consumer decisions affect energy consumption through the 
products they buy. Therefore lifestyles play a crucial role when it comes to energy reduction. However, 
overhauling ones lifestyle and being aware of the environmental consequences that individual actions 
may have is a difficult task. 

2.

At local or regional levels, the amount and 
type of energy consumption should be ana-
lyzed and potential ways to save derived. Pre-
cise energy-saving measures should thereaf-
ter be implemented, regularly monitored, and 
the progress documented. The local govern-
ment, with its properties, is a good place to 
set an example as an energy-saving pioneer. 
The municipal government can motivate and 
support other actors to save energy, while 
taking social differences in the population 
into account. Citizens may then insist on more 
energy efficient goods and services and de-
crease their total demand. Thus, the rebound 
effect is minimized.

Rebound Effects

Over the last years it has become more and 

more evident that an increase in energy 

efficiency is not enough to reduce energy 

consumption. Often, large amounts of the 

energy saved by technical improvements 

is used elsewhere due to an increased 

consumption. An example of such rebound 

effects are more fuel-efficient engines in 

cars. Increased horsepower, higher vehicle 

weights, and longer distances often counter-

act the potential savings in the fuel sector. 

These rebound effects have to be included in 

any assessment of feasible energy savings. 

Frondel 2012: The Rebound Effect of Energy 

Efficiency Improvements (17, in German).
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3. Measures 

The Various Tasks of a Municipality and Region 

Municipalities and regions can influence the use of energy in many dif-

ferent ways. A first step is for the municipality or region to take a closer 

look at their own energy consumption concerning their real estate stock 

or properties. Through surveying energy use and energy management, 

total energy consumption can be monitored. Further, the habits of the ad-

ministrative staff working in these buildings may be able to be influenced. 

Energy reports for municipal or regional properties also provide 

transparency concerning energy consumption, the related costs, 

and activities (> Info box: Energy Report for Municipal Buildings). 

Less energy use equals less money spent: the money saved can 

be used toward other efficiency measures, thus carrying the pro-

cess forward. Also, procurement and tendering practices can be 

aligned in a way so that aspects concerning energy get more at-

tention (> Info box: Sustainable Procurement and the Exchange of 

Information). In addition, municipalities can influence the energy 

saving behavior of local actors by establishing provisions in their 

local plans (> Chapter 4.3.2 Settlement Structures).

Energy Report for Municipal 

Buildings

For several years, the district of Schwäbisch Hall 

has published an energy report. It documents the 

measures taken for the district-owned properties 

in the fields of electricity, heat, and water as well 

as progress made in energy savings. See also: 

Schwäbisch Hall (18, in German).

Sustainable Procurement and the 

Exchange of Information

The organization ICLEI – LOCAL GOVERN-

MENTS FOR SUSTAINABILITY runs an inter-

national campaign called “Procuraplus” to 

motivate local authorities to establish sustain-

able procurement and to support their efforts. 

Further, ICLEI offers a platform to communicate 

results and achievements. On their homepage,  

a multitude of information can be found con-

cerning tendering as well as official seals for 

different product groups and best practice 

examples. See also: ICLEI - Local Governments 

for Sustainability (19, in English).
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Creating Regional Energy Balances

A software-based tool for creating regional energy balances was developed in collaboration with the Climate 

Alliance of European Cities, the Indigenous Rainforest Peoples e.V., the national office of the European Ener-

gy Award and Ecospeed. Communal consumption can be downscaled for certain sectors of the municipality 

based on average national values, population, and employment figures. Over time, this data can be replaced 

by actual values from the municipality. See also: Climate Alliance of European Cities with Indigenous Rain-

forest Peoples (20, in German).

Creating and Updating Regional Energy Balances

In order to compare municipalities and regions with each other, the analysis 

and monitoring procedures should display the level and structure of the en-

ergy consumption as well as local and regional conditions (> Info box: Creat-

ing Regional Energy Balances). With this method, it is also possible to identify 

and point out pioneering accomplishments in municipalities.

For accounting, system boundaries are significant. Balances should be based 

upon the territorial-principle as well as the polluter-pays-principle. The first-

mentioned type of balancing deals with the final energy consumption of the 

territory. It documents specific measures and proceedings for the various tar-

get groups. With the polluter-pays-principle, the total energy consumption of 

a population living in a certain area is examined and can be used to calculate 

individual consumption. In addition to household energy consumption, this 

approach looks at the energy that is consumed due to the consumption of 

products, which are manufactured outside the territory. Furthermore, this bal-

ance includes the energy consumption generated by people from outside the 

territory who are visiting the considered area (e.g. staying in a hotel). Although 

such accounting is very complex and cannot be calculated with municipality 

specific data, a polluter-pays-balance based on national averages may still 

show the wide-scale interconnection and the global effects of actions and 

lifestyle of the citizens.

Energy Balances and Potential 

Analyses

An overview of the different accounting 

methods and their advantages and disadvan-

tages is listed in the guide “Climate Protec-

tion in Municipalities - a Practical Guide”; 

German Institute for Urban Studies 2012  

(21, in German).
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AltBauNeu – Network for the promotion 

of energy related renovation of buildings

  

ALTBAUNEU is a joint initiative by administrative districts and municipali-

ties in North Rhine-Westphalia, which provides information and contacts 

about energy related renovation measures on their internet platform. See 

also: GERTEC GmbH Ingenieursgesellschaft (23, in German).

Modernizing Residential Buildings with Regard to Energy Efficiency

A significant portion of energy consumption in households is heating and hot water. This can be reduced 

by energy modernization. The use of appropriate communication strategies and management policies 

can contribute to an increase in the energy modernization rate. Such strategies should be aligned to spe-

cific situations. The public awareness for this topic can be heightened by giving citizens the appropriate 

information when they buy a house or plan to renovate their home (> Info box: Modernizing Residential 

Buildings).

Professional energy consultation while renovating can lead to greater savings than without prior consulta-

tion. Therefore, a neutral-party energy consultation appointment carried out by consumer protection and 

informational centers, private consultants, energy managers within the municipality or by a regional energy 

agency can provide significant information. On-site visits can help to develop renovation plans according 

to individual needs. This provides a more holistic view of the renovation process, including an agreement 

as far as best practices for implementation.

In order to combine knowledge, it is advisable to set up an open cooperation network of actors who are 

involved in the renovation of energy systems (architects, planners, banks, craftsmen, accountants, etc.). 

An internet platform can serve as the first source of information and make it easier for potential customers 

to select suitable companies (> Info box: AltBauNeu).

If a municipality has the financial flexibility, the es-

tablishment of a special funding program for en-

ergy related renovations of buildings is a good idea 

as there is a high potential for energy savings and 

the additional plus of supporting regional busi-

nesses. Each euro can get things started. If this 

funding program is supported by leasing income 

from RE plants, a self-reinforcing process can be 

achieved in the RE region.

Modernizing Residential Buildings

The project “Energy efficient renovation of homes” (Enef-Haus 2010) has 

released the following publication to allow more residential buildings to 

be modernized: “Encouraging Renovation – How to Win-over Homeown-

ers for More Energy Efficient Modernization” (22, in German). One of the 

proposed mechanisms is a folder containing region-specific information 

on energy modernization that could be provided to the homebuyer by an 

energy agency or the property management and include legal obligations, 

possible consultants, information on events, model homes, construction 

services, and additional services, etc..
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A Good Life and an Energy-Saving Lifestyle in Tandem

In addition to long-term strategic investment decisions, such as energy re-

lated renovations, municipalities can also support the medium-term decisions 

of individual citizens, e.g. by providing information on energy-efficient appli-

ances. The municipality can try to address daily energy use habits (> Info box: 

200 Families Active for the Climate). It has been shown, however, that these 

offers will most likely reach the citizens who are already aware of efficiency 

measures. Additional groups may be able to be reached through regulatory 

measures. A practical instrument for this case could be, e.g. the “eco-bonus”, 

also called “incentive tax”. In this model, energy prices are artificially increased 

through an environmental tax or a price increase by the utility. The additional 

revenue is paid into a fund. Every citizen, in the end, receives the same per-

centage of this fund. Since those people with low incomes 

are generally also those with low energy consumption, 

they contribute less to the fund, but are still reimbursed the 

same as others who contributed more through their higher 

consumption, i.e. citizens with higher energy consumption 

have a higher input into the fund than yield. Accordingly, 

the “eco-bonus” can help to reduce overall energy con-

sumption. This promotes a social redistribution while al-

lowing for liberal lifestyles and without prohibiting certain 

activities (> Info box: An Incentive Tax in Basel).

200 Families Active for the Climate

Since 2011, the city of Freiburg supports 

projects in which citizens change their 

lifestyles and daily habits. Participants can 

receive energy consulting, platforms of 

exchange have been created, and small pro-

jects like preparing a vegetarian meal week 

or a week with locally grown products organ-

ized. The city of Freiburg wishes to continue 

to identify starting points to further promote 

lifestyle changes. See also City of Freiburg 

2012 (24, in German).

An Incentive Tax in Basel

An example of an incentive tax model is the POWER-

SAVING FUND Basel, Switzerland, (25, in German), which 

began in 1999. The public utilities increased the price 

for each kilowatt-hour sold. At the end of the year, they 

reimburse every citizen a certain amount. Companies are 

also included in this model. In the case of companies, the 

amount paid back depends on the salaries paid by the 

company to its employees.
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4.2 Adding Value  
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4.2.1 Analyzing the Added Value

1. What is this About? 

An important argument for self-sufficiency with renewable energies is that a large part of the added 

value is generated locally and thus the region will benefit. However, often important information about 

the added value is missing. What value is being referred to? Who are the winners and losers? How 

can monetary values be quantified? In addition, data for determining the monetary added value are not 

readily available. Sensitive company data or private information about actors is often difficult to access. 

However, to guide the development in the region and for the transparency of the process, especially as 

concerns citizens, it is indispensable.

2.

Renewable energies self-sufficiency has been shown to have 
a positive impact on regional identity and development such 
as through increased job security, additional tax revenue for 
the municipality, and new economic opportunities for farm-
ers. These aspects are important for the social and economic 
structure of the region and are, thus, targets to aim for on 
the path towards becoming self-sufficient. It is important that 
the economic effects and correlations with self-sufficiency 
are made transparent including: qualitative values, monetary 
added value, employment effects, added value potential, in-
volved actors, and beneficiaries. However, negative effects 
should be analyzed and published as well. 
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3. Measures 

The Current State of Knowledge

Values are relative. Thus, it is useful to discuss first which values should be 

associated with the goal of RE self-sufficiency. Such discussions may be 

included in an added value concept (> Chapter 4.2.2 Cooperative Added 

Value). Depending on the perspective, the values of individuals, groups, com-

panies, and municipalities and regions can be distinguished from one another. 

At the regional level, qualitative values are, e.g. identification with the region or 

strengthening of the “we” feeling. Quantitatively, a regional added value is the 

sum of the shares of the involved actors:

•	 (net)	profits	of	companies

•	 (net)	income	of	employees

•	 tax	revenues	of	the	municipality

In a comprehensive analysis of the monetary added value, the current state 

of knowledge should be captured before the actual accounting. Questioning 

local authorities, citizens’ initiatives, and individual experts can help to identify 

where information is readily available and what new information needs to be 

collected. For example, farmers’ associations 

could have information about the distribution 

of biogas plants and energy crops or forestry 

offices can say what the amount of wood fuel 

production is. It is important to decide at the 

beginning to what extent the analysis should 

be carried out. Further, the variety of economic 

activities regarded within RE-use (agricultural 

services, maintenance of the equipment, to 

financial participation of the citizens) should 

be discussed as well as how far any negative 

economic effects should be taken into account  

(> Info box: Added Value - Who Loses?). It 

should also be considered in advance, to 

whom the results should be addressed. Tax 

revenues, e.g. can be of interest to munici-

pal authorities, while highlighting the jobs and 

profits from financial participation is interesting 

for citizens. Depending on the interests of the 

region, the relevant added value sector can be 

further analyzed and adjusted.

Added Value - Who Loses?

With the construction of RE plants, important 

sources of income and jobs can be displaced 

to other areas. Competition with conven-

tional electricity and heat supply may arise. 

In bioenergy, we see rivalries between energy 

use and material use (wood) or energy use 

and food crops. This is noticeable in the 

higher lease amounts for agricultural land  

(> Chapter 4.3 Designing Space). At this 

point in the process, a transparent commu-

nication system and a common understand-

ing of justice are necessary (> Chapter 2 

Justice). Compensation measures, financial 

participation or, if necessary, a fundamental 

reassessment of the added value calculation 

can help solve any conflicts that may exist.

Added Value – Who Wins?

The installation of a bioenergy plant and especially  

its operation and regular maintenance can offer long-

term job security and income. Here, companies can 

benefit as well as citizens, workers, and investors. 

Municipalities receive tax revenues from business 

as well as income taxes. Further, they directly receive 

revenues through the leasing of land and roof areas. 

The municipalities could also operate their own plants. 

All citizens of the municipality benefit from these ad-

ditional profits.

For the farmers, especially the cultivation of energy 

crops for the use of bioenergy plants can be an eco-

nomically attractive alternative to farming conventional 

crops. 
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Calculating the Added Value 

The required input data of an added value calculation (> Info box: Online Add-

ed Value Calculator) includes the asset investment and the installed capacity 

as well as data on the number and sales of companies or individuals who are 

involved in added value steps and located in the region:

•	 Planning	and	installation	(equipment	manufacturers,	craftsmen,	

 operators, planners, contractors)

•	 Operation	and	maintenance	(technicians,	regional	banks,	operators,	

 farmers)

•	 Operators’	profits	(investors:	private	people,	public	utilities,	contracting	

 companies, farmers, municipalities with own power plants)

For bioenergy, the amount of energy in its various forms, e.g. plants or fire-

wood is needed as an input for the calculation. These data should also be 

ascertained for the possible expansion of the facilities and future produc-

tion output. The data collection and the implementation of the added value 

analysis should be clearly defined and carried out by competent authorities  

(> Chapter 3.2 Networking Center).

Communicating Value

With the ascertainment of the added value, expansion plans, and subsequent 

comparison with the added value potential, a diverse amount of information 

becomes available. This information can be useful to different target groups: 

investors, civic groups, and energy cooperatives, but also for policy-makers 

in licensing offices or local politicians. The information can be used to support 

planning and development processes. It is important to update the collected 

data regularly. The added value and employment effects generated by the use of RE depends upon 

various factors which may change at any time and should be incorporated into the added value analy-

sis: new foreign investors, unexpected results of public proposals, or the conversion to other system 

technologies (> Chapter 4.4 Converting Energy). In addition, the added value calculation should always 

be connected with the vision and goals of RE development such as climate change targets or goals for 

energy reduction, but also with broader environmental and social issues.

Online Added Value Calculator

The detailed determination of RE added 

value effects, generally requires a technical 

approach. The online calculator developed 

by the German-based Institute for Ecologi-

cal Economy Research and the Renewable 

Energies Agency is a handy and free tool for 

identifying regional added value and employ-

ment of the various RE systems.

The online added value calculator is limited 

to regionally relevant components (old 

installed capacity, newly installed capacity, 

actors in the value chain) of the value chains. 

Additional to the presentation of numeri-

cal and graphical results, the share of RE in 

the electricity mix as well as the saved CO2 

emissions can be calculated. The online cal-

culator and instructions are available for free 

on the website of the Renewable Energies 

Agency (26, in German).

The instructions are in German and the aver-

age values used in the calculations corre-

spond to those in Germany.
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Using Information

The quality of the results should be evaluated in light of the collected data. Better data sources lead to a 

more detailed picture of the regional economic structure and are thus more useful. Comprehensive and 

high-quality knowledge about the regional economic impact with use of RE provides a municipality or 

region with a triple benefit:

•	 The	measured	added	value	can	serve	as	a	reference	value.	Based	on	this	value,	targets	can	be	set	

and current or future developments can be judged or predicted. The forecasts and fixed targets, 

such as the regional share of the added value or the value added by newly created jobs, should 

be regularly monitored and adjusted accordingly. This could be the case when the potential for 

the involvement of regional actors is not fully exploited, e.g. in financing RE systems through civic 

participation. In addition, negative impacts of added value generation, such as a reduction in en-

vironmental values, loss of biodiversity, or increased leases due to cultivation for bioenergy should 

be taken into account.

•	 An	added	value	calculation	can	provide	information	on	the	regional	economic	benefits	of	renewable	

energies in order to increase acceptance in the region (> Chapter 4.1 Creating Together).

•	 An	assessment	of	the	status	quo	provides	a	comparison	with	the	potential	added	value	that	can	be	

generated when regional actors increase their involvement. If there is a gap between the status quo 

and the potential, a regional added value concept can explicitly broach this gap (> Chapter 4.2.2 

Cooperative Added Value). In such a concept, unrealized potential can be addressed through the 

reorientation of existing or the creation of new added value chains.
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4.2.2 Cooperative Added Value

1. What is this About?

For self-sufficiency in renewable energy, different actors have to work together in value chains in order 
to guarantee the local RE supply. This cooperation can lead to conflicts when differing interests and 
values exist and activities are not well coordinated. In the worst case this can lead to breaking off the 
cooperation and thus to no RE value creation.

2.

Added value in a social-ecological RE self-sufficiency sce-
nario is organized in partnership. Hence, it is in the interest 
of all stakeholders to get involved in the project long-term. In 
the spirit of a good partnership, the involved actors exchange 
ideas, reveal their own interests, synchronize their activities, 
and fairly distribute the costs and benefits across the value 
chain. Similarities and contrasts are communicated and made 
transparent. The cooperating businesses wish to stay inde-
pendent in the long-term, which means that they have to be 
economically profitable. Fair competition takes place between 
the various value chains, thus, promoting an economical sup-
ply of energy at regional market prices. The actors involved in 
the value chain are also aware of their responsibility towards 
the community.  

Mapping Added Value Chains

The mapping of added value chains is a method used for a simplified version 

of actor analysis (> Chapter 4.1.1 Key Actors and Actor Networks). It shows:

•	 	who	is	part	of	an	exchanging	cooperation,

•	 	how	the	cooperation	is	designed	(e.g.	contracts),

•	 	what	is	exchanged	and	in	what	quantity	(e.g.	price,	material	flows).

The result shows the regional added value chains with the measured  

material flows.
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3. Measures

Regional and Chain Specific Actions

The design of a cooperatively organized value chain, in terms of social-eco-

logical self-sufficiency, includes two levels of action: the region itself as well as 

the individual chains e.g. bioenergy, solar, or wind. At the regional level, meas-

ures can be taken in order to organize an exchange among actors of different 

RE sectors and the community. The aim is to promote synergies, minimize 

negative interactions, and ensure fair competition. Appropriate measures can 

be guided by a networking center (> Chapter 3.2 Networking Center). At 

the individual chain level, measures are taken in order to facilitate long-term 

partnerships between protagonists of a single chain and for the benefit of all 

chain members.

Acting Regionally: Developing an Added Value Concept

A concept of added value is part of a regional model for social-ecological self-

sufficiency. When developing the concept, one should enable all stakeholders 

to collectively adjust the management of the added value chain to accom-

modate the goal of social-ecological self-sufficiency through RE. The concept 

should define social-ecological values (> Info box: Social-Ecological Values), 

determine the relevant actors, and express the principles of a good partner-

ship. For the implementation of the concept, the agreed values should be 

backed up by indicators (> Info box: Added Value Concept). Further, whether 

the produced energy should be sold collectively at the regional level, by pro-

moting social-ecological values as a unique selling 

point, needs to be discussed (> Info box: Social-

Ecological Label).

Acting Regionally:  

Analyzing Added Value Activities 

Through the added value analysis the already-

generated added value is known (> Chapter 4.2.1 

Analyzing the Added Value). Unexploited potential 

can be used as a starting point for the creation 

of new added value chains and to re-align exist-

ing added value chains. For this, the networking 

center could bring potential partners together. In a 

second step, the active added value chains can be 

Social-Ecological Label

For marketing the local social and ecological value produced by 

RE, an individual “energy label” can be created. This is a cen-

tral point in communication with the customer. It arouses posi-

tive associations in relation to the region, but also globally, as it 

represents clean, CO2-free energy. A regional label makes the 

actual value of locally produced energy visible. Thus, the customer 

is willing to pay more than for conventional power. This could be 

a means of continuous expansion of RE without financial support 

through the Renewable Energy Act.

Another option for funding could be the introduction of a “social-

ecological cent”: One cent of the electricity price is used to 

assist local social-ecological RE self-sufficiency e.g. through the 

installation of fish ladders at existing hydropower plants or the 

thermal insulation of a kindergarten. An example is BUND  

REGIONAL ELECTRICITY (30, in German).

Contract Design

With the provision of bioenergy, contracts 

are crucial in establishing substrate sup-

ply security in the added value chain. The 

guide “Becoming a bioenergy village” (27, in 

German) shows in detail how the contracts 

could be designed. The appendix also 

contains sample contracts (for heat and 

biomass).

More advice on contractual arrangements 

can be found in the BIOGAS-FORUM BA-

VARIA (28, in German).

Corporate structures 

In the brochure “Climate protection with 

civic facilities” (29, in German) published by 

the ENERGY AGENCY NRW, various forms 

of corporate structures that are ideal for de-

centralized RE self-sufficiency are presented. 
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mapped in order to make the involved actors and 

material flows visible (> Info box: Mapping Added 

Value Chains). Afterwards, how cooperation in 

the existing added value chains functions can be 

seen. The involved actors explore e.g. in group 

discussions or workshops, to what extent from 

their point of view the ideal of a good cooperation 

along the value chains has already been realized. 

This makes it possible to identify the strengths, 

weaknesses, opportunities, and risks of the cur-

rent cooperation. This process could possibly be 

supported by external moderators (> Chapter 3.2 

Networking Center).

Acting Regionally: Enabling Exchange

Considering the principles of good cooperation, 

the exchange between the added value chains in-

cludes the following points:

•	 The	 actors	 exchange	 their	 know-how.	 Ex-

perts from outside can also be invited in or-

der to bring in new input.

•	 The	 regional	 price	 indices	 are	 published.	

Next to the tariffs paid according to the Ger-

man Renewable Energy Act (> Info box: The 

Renewable Energy Act), these indices indi-

cate the prices paid in the region for resourc-

es, products (such as corn or heat) and for 

various types of facilities (e.g. photovoltaic 

panels). The price comparison can assist in 

negotiating fair prices.

•	 When	conflicts	of	 interest	between	different	

RE-actors or in relation to the municipal-

ity arise (> Chapter 4.3 Designing Space), 

a third party such as the networking center 

can be involved.

The Added Value Chain in Mind: Developing a Business Plan

In order to form an added value with all involved actors, a business plan should be developed together. 

This plan should relate to the entire chain and include the principles of a good cooperation; as laid out in 

the added value concept. The actors can include their interests and values e.g. their price expectations. 

The business plan provides the framework for contracts and the choice of corporate structure.

Added Value Concept

For developing such a concept the following key questions may be helpful:

1. Which economic, social, and ecological values are important?

Values serve as a target that also provides information on how economic 

profitability, which is socially just and ecologically sound, can be achieved.

2. Who can actively participate?

Which actors have the skills and resources to generate these values  

(e.g. farmers, citizens, municipalities)? These can be identified through  

an actor analysis (> Chapter 4.1.1 Key Actors and Actor Networks).

3. How can a long-term cooperation be established?

For cooperation along the added value chain, the principles of good part-

nership have to be derived. They are like a code of conduct that should  

be followed in order to secure a long-term cooperation. The principles  

are based on voluntary self-regulation.

4. Which indicators can be used to evaluate the values and how  

can they be communicated? 

For the agreed values, practicable indicators are designed to reflect the 

values in the process and to evaluate them. Examples of such indicators 

are: soil fertility, humus growth, and regional involvement such as educa-

tional initiatives in schools.

An example of the successful implementation of such a concept is the 

REGIONAL VALUE AG (31, in German). Here, a social-ecological added 

value in the agricultural sector was defined and practical indicators for 

performance monitoring developed.
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The Renewable Energy Act

  

Since 2000, the Renewable Energy Act 

(Erneuerbare-Energien Gesetz, EEG) is the 

central support program for electricity from 

renewable sources in Germany. In 2009, 

there was the addition of the Renewable 

Energies Heat Act (Erneuerbare-Energien-

Wärme Gesetz, EEWärmeG), which supports 

heating that is supplied by renewable energy. 

Background information can be found on 

the website of the Ministry for the Environ-

ment, Nature Protection, and Reactor Safety 

(BMU) (32, in English and German). Further 

information, especially concerning current 

legal affairs can be found on the website of 

the Clearing-Organization EEG (33, in English 

and German). 

The Added Value Chain in Mind: Finding the Right Corporate Structure

To provide the cooperation with an organizational and legal foundation, it can 

be arranged in various corporate structures (> Info box: Contract Design). 

The chosen corporate structure regulates the control and participation in a 

cooperation, but is also responsible for the financial contributions and distri-

bution of profits. According to social-ecological RE self-sufficiency, corporate 

structures that allow a high degree of participation and the distribution of 

profits in the region e.g. cooperatives, should be preferred (> Chapter 3.2 

Networking Center and Chapter 4.1.2 Civic Participation). Another way to 

strengthen exchanges with the community is the establishment of an advi-

sory committee composed of actors from relevant groups. Accordingly, the 

advisory committee can respond to negative interactions in the social and 

ecological environment as soon as possible (> Info box: Energy Utilization of 

Residual and Waste Energy).

The Added Value Chain in Mind: Organizing Regular Meetings

Within cooperative added value chains, regular meetings should take place 

in order to assess what has been achieved by working together and to take 

further action in implementing the business plan. The meetings can be sup-

plemented by the use of information technology e.g. through shared data-

bases that show selected ma-

terial flows along the chain (e.g. 

amount of energy produced).

Social-Ecological Values

Sociological and ecological values complement the value of economic viability.  

Together they represent the overall performance of a company.

Sociological values can be e.g.:

•	 the	commitment	to	the	region,

•	 the	quality	of	jobs,

•	 a	pricing	that	protects	the	actors	against	fluctuations	in	the	world	market,

•	 the	equitable	distribution	of	added	value	in	the	region,

•	 the	equitable	distribution	of	profits	along	the	chain.

•	 Furthermore,	it	could	be	a	possibility	to	supply	a	portion	of	the	revenue	or	the	

revenue of the maximum yield for charitable purposes.

Ecological values can be e.g.: 

•	 positive	impacts	on	soil,	water	and	air,	reduced	consumption	of	resources,

•	 especially	while	cultivating	energy	crops:	guarantee	of	the	soil	fertility	or	the	 

application of existing ecological criteria such as those from national or interna-

tional eco-labeling.

The values should also be discussed in light of their interaction with one another  

i.e. a minimized resource consumption could increase the economic profitability of 

an enterprise and have positive impacts on ecological values or the quality of jobs.
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4.3 Designing Space  
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4.3.1 Biomass Utilization 

1. What is this About?

The use of renewable energies often stands in direct competition with alternative uses for the land 
in question. The use of biomass to generate energy competes with other forms of utilization like food 
production, nature conservation, or the direct application, e.g. in the building sector. The use of residual 
biomass and organic waste can take pressure off the cultivated land. However, it is often not economi-
cally viable.

2.

In social-ecological RE self-sufficiency, the competition over 
land utilization determines the exploitation of regional poten-
tials. Utilization concepts, which most balance different inter-
ests, are chosen. If biomass is being consid-
ered for energetic use, it is investigated as to 
whether residual biomass or organic waste is 
available. Agricultural land and forests provide 
additional sustainable raw materials for pro-
viding energy. However, agricultural land also 
has a great abundance of flowers and forests 
are richly structured communities with high 
biodiversity. Impacts on these areas are kept 
to a minimum. In addition to providing ener-
gy, these landscapes serve as a habitat for 
animals and plants and meet human needs, 
such as recreation and tourism. Importantly, 
through the protection of these areas, the 
precious resources of soil and drinking water 
are also protected.

Environmental Effects and Synergies 

with Energy Crops on Arable Land

When cultivating energy crops, negative 

effects on the environment can be a side-

effect. These include the transformation of 

grassland or the narrowing of crop rotation. 

This results in negative impacts on soil, 

groundwater, flora, and fauna. An overview 

of the negative environmental impacts 

of biomass production is provided in a 

publication by the Federal Agency for Nature 

Conservation, 2011: Landscape Friendly 

Bioenergy Utilization (34, in German).

A good example of a successful synthesis 

between biomass utilization and environ-

mental protection is the project Energy from 

Wild Plants published by the Agency for 

Renewable Resources (35, in German). The 

project demonstrates how wild plants on the 

one hand can be used for biogas and on the 

other hand have a positive impact on the 

protection of species and soil.
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3. Measures 

Potential: Looking at Regional Strategies and Concepts in Unison

When considering biomass as an energy source, its potential should be ascertained in light of land-use 

competition. Doing so can serve as a basis for a regional strategy, but also for the development of spe-

cific approaches for the utilization of biomass. The regional strategy itself can also affect the available  

potentials, e.g. when the cultivation of corn is limited in order to focus more on the use of residual bio-

mass and organic waste. These interactions between strategy and potential should be openly discussed. 

The various forms of land use and particularly the differences between the types of biomass should be 

considered (residual biomass and organic waste and biomass from agricultural or forest land). At the lo-

cal level, for example, individual farms can develop utilization concepts based on the regional strategy, 

with emphasis on the profitability for each farm. From a strategy point of view, farms can derive proposals 

that can be voluntarily incorporated into the actual utilization concepts.

Ascertain Potential

It begins with an inventory: How much does bioenergy contribute to the electricity and heat supply? From 

this point, the various objectives and social-ecological land use can be brought into congruence (Info 

box: RE Potentials). Furthermore, the current state as well as the difficulties and positive developments 

associated with the utilization of biomass can be reflected on. This often reveals territorial conflicts. To 

solve them new objectives can be set. Positive developments, such as synergies can be tested for their 

suitability, allowing for a more comprehensive approach (Info box: Environmental Effects and Synergies 

with Biomass Crops on Arable Land).

The formation of objectives for the future needs to not only hold a retrospective view but also answer the 

question of regional potential. When determining the potential it has to be considered that the theoretical 

potentials often do not match the actual exploitable potentials. This may be due to technical restrictions, 

administrative obstacles, or the lack of foreseeable profitability. Therefore, a suitable partner with the 

necessary expertise is best to carry out an assessment of potential. The regional characteristics, such 

as the responsibility to protect under NATURA 2000 and the competing land usage should to be taken 

into account. Based on the assessment, suggestions for sustainable concepts can be proposed and 

made visual through a geographic information system (GIS). This makes it easier to evaluate and adapt 

the concept. In a GIS, installed RE systems such as photovoltaic systems and wind turbines as well as 

possible priority areas can be mapped. As a result, the potential analysis offers a basis for the actual RE 

developments.

Considering the Use of Residual Biomass and Organic Waste for Energy Utilization 

Residual biomass and organic waste energy, e.g. liquid manure, manure, straw, kitchen waste, organic 

waste, offal, sewage sludge, green waste as well as industrial wood waste and wood residues, can theo-

retically be used as an energy source (> Info box: Energetic Utilization of Residual Biomass and Organic 

Waste and Info box: Utilization of Wood Pellets). Its potential, however, is small in comparison to that of 

forests and agricultural land. Since bioenergy sources are scarce, the untapped resources of residual 

biomass and organic waste are an option to be considered. 
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Considering the Use of Agricultural Land for Energy Utilization

If agricultural land is being considered for the cultivation of biomass for energy 

utilization, the competing uses of natural resources such as soil, water, flora, 

and fauna must be considered.

The cultivation of corn should be avoided in locations vulnerable to erosion, as the lack of ground cover 

in winter carries the risk of increased soil loss by water erosion. Additionally, in areas close to water bod-

ies, buffer strips of five to ten meters need to be observed so as few as possible pesticides and fertilizers 

can enter the water stream. Moreover, according to agricultural best practice and to maintain soil fertility, 

a tripartite crop rotation should be applied in the long term. Further, ground-nesting species especially 

benefit from winter grains. For example, the skylark has greater breeding success in winter grain than in 

fast-growing corn. From the perspective of the animal species that live in agricultural areas, dual crop 

rotation should be avoided. The harvest date of primary crops, which are used as whole crop silage, usu-

ally take place during the breeding and settling time of mammals and ground-nesting birds - the brood 

cannot escape the harvester. 

In the cultivation of grasslands for the utilization of biomass, intensification in production should not take 

place, as it is associated with a depletion in plant species. In intensively cultivated areas, this reduces the 

supply of blossoms for insects to a few weeks and just a few plant species (e.g. canola/ rapeseed, clo-

ver). In the long term, this carries the risk of species impoverishment and displacement. As the upheaval 

of grassland sites releases greenhouse gases, measures should be made to avoid this if possible. The 

utilization of biomass for energy purposes on agricultural land should not only be balanced in regards 

to environmental factors, but also considering competition 

with other land users. These include, e.g. organic farm-

ers and refining plants, which process herbal products to 

animal foods. The biogas farmers have an advantage in 

the sense that they can use additional revenue from the 

German Renewable Energy Act (Erneuerbare-Energien-

Gesetz, EEG) and are thus often able to pay higher prices 

for agricultural land. Due to the “food or fuel discussion” 

(shortage of agricultural land for food production because 

of energy crops) it has to be discussed on the regional 

level whether biogas plants should be limited.

Energetic Utilization of Residual 

Biomass and Organic Waste

The Research Centre Karlsruhe within the 

Helmholtz Association has published infor-

mation about the possibilities, opportunities 

and objectives of the utilization of residual 

biomass and organic waste (36, in German). 

In the case of residual biomass or organic waste utilization, only limited com-

petition is expected but this should be regularly assessed. Also, the efficiency 

of the utilization is often questioned. There may also be cost-neutral ways to 

utilize such biomass, e.g. the energy utilization from clippings that are not cul-

tivated for the purpose of agricultural use - such as the lopping of contractual 

nature conservation areas, of roadside areas, or municipal lawns like sports 

or playgrounds (> Info box: Utilization of Clippings).

Utilization of Clippings

Clippings can be used as an energy source either in existing facili-

ties with other substrates or in new specifically designed facilities. 

For economic reasons, the facilities should be small in size in 

order to keep the catchment area small. 

Detailed information can be found in a guideline for the utilization 

of municipal, herbaceous waste in micro biogas plants and micro 

component systems (37, in German).
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Assess the Use of Forest Wood for Energy Utilization

In most managed forests, the maximum allowable cut 

is exploited (> Info box: Allowable Cut and Forest Man-

agement). With this in mind, it must be critically exam-

ined whether the energetic utilization of forest wood 

in addition to the material use of wood, e.g. furniture, 

construction, paper, and as a basic material in the fu-

ture for the biotechnology and pharmaceutical indus-

tries, makes sense. Considering climate change, the 

advantages of both pathways can positively contribute 

to its hindrance: when utilized for energy purposes, a 

CO2-neutral energy source is used and when used as 

material wood, it acts as a carbon sink. New forms of 

energy utilization from biomass can also compete with 

'traditional' energy utilization (firewood). The existing 

demand should therefore be visualized and checked 

whether the new forms of utilization for energy are more 

efficient and provide better marketing opportunities. 

Potential in unused forests is often difficult to exploit 

due to ownership structures. Especially in small private forests, not all potentials are utilized. Mobilizing 

these potentials could provide additional resources. 

The utilization of residual forest wood or woody debris must be critically discussed considering the as-

sociated changes in the material flow and for biodiversity. The additional removal of nutrients can lead to 

a temporary soil acidification. Thereby, not only potential growth is sacrificed, but it could also lead to a 

shift in the species spectrum and a negative impact on biodiversity. Whether the fertilization with artificial 

nutrients may avoid these problems must be critically discussed as well as, e.g. erosion may allow ferti-

lizer substances to enter the groundwater. Moreover, the humus loss due to biomass utilization cannot 

be countered by fertilization.

Next to deciding whether they want to prioritize energy utilization over the material use of forest prod-

ucts, decision-makers could consider a material and energy cascade utilization (> Info box: Material and 

Energy Cascade Utilization). The latter offers the possibility to combine the advantages of both options, 

using wood first as a carbon sink and later as a CO2-neutral energy source.

Allowable Cut and Forest Management

The allowable cut, which is determined by forest management, 

dictates the surface-related annual volume of wood that can be har-

vested sustainably. The forest management collects data on standing 

crop, location, and other aspects and calculates the allowable cut for 

longer periods of time (10 to 20 years). In the long term, the amount 

of the annual cut should not exceed the amount of wood growing 

(except for reduction operations). This is the only way a sustainable 

utilization of the forest as a source of raw materials is guaranteed. 

However, from an ecological perspective it can be argued whether a 

sustainable utilization of wood should not be based on other criteria 

as well. For biodiversity, e.g. the amount of dead wood is important 

since it provides a lively habitat for many animals and plants. If as-

pects like this are considered in the calculation of the allowable cut, 

it usually decreases comparing to a calculation solely based on wood 

production.
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Developing a Regional Strategy

Balancing the competing utilizations while taking regional potential into account should lead to a regional 

bioenergy strategy. The three areas, residual biomass and organic waste, biomass from agricultural land 

and forests should be considered collectively. The various interest groups such as environmental groups, 

farmers, forest owners, and community representatives should work together towards common objectives 

with regard to the spatial development of the region. Information should also be exchanged with the sur-

rounding municipalities in order to avoid potentials being accounted for more than once (> Info box: Differ-

ent or Hidden Interests/ Conflicts). Strategies and concepts should therefore be coordinated.

Special attention should be paid to decisions made by individual enterprises, as these can lead to re-

gional effects that influence societal interests, e.g. if several biogas plants are built in the same area, 

the leases for arable land can increase and thus a high concentration of corn fields. This has a negative 

impact on the biodiversity and the landscape. The sum of these developments is usually not immediately 

visible to a single farmer who wishes to build a biogas plant. However, there are currently only limited 

legal possibilities to control or influence developments on the regional level concerning the erection of 

biogas plants as well as crop selection in Germany. 

Therefore, it is advisable to mediate between societal and economic interests of single companies dur-

ing the strategy development. Existing instruments can be used or strengthened for this purpose, e.g. 

in landscape planning it is possible to identify priority areas, an option that so far is rarely used. Another 

possibility to strengthen societal interests could be the declaration of additional protected areas. For 

these protected areas, which are accessible for agricultural purposes (e.g. areas according to the Euro-

pean Union Habitats Directive), minimum standards for agriculture can be defined.

These kind of minimum standards for wood and timber harvest for energy needs can take place in co-

ordination with the local forest management. This holds the opportunity to involve local participation, 

especially in regional and state forests, which serve as a common good. Lo-

cal actors can proactively discuss potential plans with the forestry office and 

forest rangers. 

The development of a regional bioenergy strategy can be carried out by the 

networking center, which may also act as a mediator between the local and 

the regional level (> 3.2 Networking Center). Alternatively, an advisory board 

at the level of the individual enterprise can be set up to represent the rel-

evant stakeholders such as land users, politicians, and administrative staff. 

The advisory board can thereafter develop a utilization concept and support 

its implementation.

Material and Energy Cascade 

Utilization

In material and energy cascade utilization, 

the wood is first used as material and later to 

produce energy. Such an approach must be 

developed at the regional level and should 

take into account cross-regional material 

flows as well. This task could be carried 

out by a networking center (> Chapter 3.2 

Networking Center).
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Concretizing Utilization Strategies for Residual Biomass and Organic Waste

Especially in municipalities and on a regional scale, residents and cities can consider the use of residual 

biomass and organic waste as sources of fuel for existing biomass plants or potentially for ones of their 

own. Legal aspects concerning waste, emissions and fertilizer have to be taken into account.

 Residual biomass and organic waste collection occurs in a decentralized manner due to its diverse 

sources. The transportation to the facility is therefore a logistical challenge and often associated with 

considerable costs. As municipalities have to dispose of clippings from some places in any case (such 

as sports fields and playgrounds), the disposal costs can be deducted from the costs associated with 

energy utilization (> Info box: Utilization of Clippings).

Concretizing Utilization Strategies for Agricultural Land

Currently corn and rapeseed/ canola dominate the cultivation of biomass for energy purposes. An alter-

native to corn, which also has an image problem due to its height, is the sugar beet plant. The methane 

yield is competitive with that of corn. Moreover, the sugar beet does not change the landscape. The 

sugar beet can also diversify crop rotation and thereby minimize risks for farmers. In short, at the same 

time, the landscape can be structurally enriched and the poor image of biomass cultivation improved. 

While the sugar beet is associated with conventional agricultural production, the use of diverse flowering 

plant mixtures is an alternative that not only enriches the landscape, but also contributes to the protec-

tion of soil, water, flora and fauna. Currently the uses of diverse flowering plants for bioenergy are being 

analyzed in various research projects. The results of the methane yields are 60 to more than 100 percent 

in comparison to corn. In addition, there are positive effects on biodiversity and pesticides as well as 

mineral fertilizers are avoided. Another way to enrich the landscape is to plant flower strips, for example 

on the edge of cornfields or field margins for the 

protection of arable weeds such as the cornflower 

(> Info box: Creating Flower Strips).

In many regions a move away from dairy farms 

has lead to an excess of available grassland areas, 

much of which could be used for biomass produc-

tion. These are usually managed grasslands where 

cultivation can take place, but should not be fur-

ther intensified in order to prevent a reduction in 

biodiversity. Another possibility is an agreement 

between landlord and tenant that only a certain 

percentage of the grassland is cultivated and the 

corresponding costs are divided by all tenants.

Creating a Flower Strip

A flower strip should be between three and ten meters wide. It can be cul-

tivated at different places: within a field section (homogenous cultivation), 

on the headland (the area on which the machines turn during processing), 

or at the edge of a field. As annual crops are often sensitive towards frost, 

they should be sown at the end of April, beginning of May. Perennial crops 

can be sown in fall or spring. They can be protected with mulch or grass 

clippings. 

Further information can be found at the Bavarian Regional League for the 

Protection of Birds (38, in German).
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Concretizing Utilization Strategies for Wood

If regionally managed forests hold potential as a bioenergy source, the logistics as well as the manage-

ment form should be discussed with the forest managers (> Chapter 4.2.2 Cooperative Added Value) in 

order to ensure a common understanding of sustainable forest management. Potential may present itself, 

e.g. if the regional strategy of energy utilization from wood is prioritized over the material utilization or if the 

potential of previously unused forests can be mobilized. In addition, it should be evaluated whether wood 

from low and middle forests, forest edges, and landscape conservation can be used as an alternative: 

are there appropriate areas in 

the region? Is a cost-neutral 

utilization possible? Another 

way to provide additional 

wood for energy utilization is 

to plant short-rotation planta-

tions on marginal agricultural 

lands - such sites where the 

cost of management and 

the income can be balanced  

(> Info box: Alternative Forest 

Utilization for Energy: Wood 

Production).

RE-Potentials

The utilization of biomass potential should be carried out in coordination with other RE-technol-

ogies. Since the area for producing energy is limited, the most efficient use of the potential should 

be aimed for in order to minimize land consumption and ensure that utilization occurs in a socially 

and ecologically sound manner. 

Based on laser scan data, it is possible to automatically determine the solar energy potential 

of a roof area for photovoltaic and solar thermal energy with the help of a geographic informa-

tion system. The solar factors of the roofs are derived and then linked with each building via the 

official cadaster.

The solar cadaster Sun Area (44) can be viewed online.

For the calculation of wind energy potential on areas in a region or municipality the relevant 

protected areas are deducted first. The defined distance criteria to settlements also have to be 

taken into account. Only the leftover areas with the needed minimum wind speeds for a profitable 

operation are suitable sites for new wind turbines. For determining the yield in these areas, calcu-

lations have to be made using, e.g. wind data from the German Weather Service and extrapolating 

it to the hub height of the wind turbines

The ecological potential of hydro power in Germany is already to a large extent exploited. The 

existing potential can be increased by higher plant efficiency and by the expansion or increase 

in water levels. Municipalities can inspect and assess the current status of existing hydro power 

plants. The results will show whether further potential exists or whether new dams in unused 

water routes could be constructed.

Further readings on the utilization potential of hydro power in Germany can be found through the 

German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU) (45, 

in German and English).

Also the potential for geothermal plants should be evaluated. In contrast to deep geothermal 

resources, near-surface potential can be easily tapped by individual citizens with heat pumps.  

The site and building characteristics can answer the question of whether utilization is worthwhile. 

A publication by the research project “ErneuerbarKomm!” offers an overview on potential analyses 

of RE (46, in German).
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Utilization of Wood Pellets

On the one hand wood pellets are used to supply heat for a 

single house or a building complex. On the other hand they 

are also used in large power plants to generate electricity. 

These two utilization types of wood pellet must be accounted 

for in different terms.

The private demand can often be covered through residues 

from the wood processing and treatment industry (e.g. saw-

mills) or from municipal and regional wood stocks. However, 

utilization competition and environmental aspects need to be 

taken into consideration. European pellet producers have the 

opportunity to get their goods certified with the seal ENPLUS 

(43, in German). This guarantees a quality standard. However, 

the seal does not to-date include any environmental targets 

(11/2012). 

The large-scale use of wood pellets in power plants is being 

promoted in some EU countries in order to reach EU green-

house emission saving targets. Often the necessary biomass 

is imported. In these cases, it is difficult to evaluate the social 

and environmental criteria related to the energy resource.

Alternative Forest Utilization for Energy 

Wood Production

Selection Forests:

Single trees are cut in selection forests across the whole area. 

The regeneration as well as the utilization is happening simulta-

neously, which allows wood production on the same stretch of 

land for material utilization as well as energy purposes. 

Low and middle forests: 

In low forests, coppicing is used as a form of woodland man-

agement. It is based on the cultivation of tree species, which re-

grow from the stump or base, such as the hornbeam. Coppicing 

takes place during the winter months and in the spring, the trees 

sprout anew. The rotation period is 15-25 years.

In middle forests, two management concepts can be combined: 

the coppicing for firewood production and the use of high forest 

for timber production (see also Suchomel and Konold 2008 (39, 

in German)).

 

Forest edges:

How forest edges can be utilized, see the Low Forest 

Project (40, in German).

Wood from landscape conservation:

Wood from landscape conservation can be divided into the fol-

lowing categories: 

•	Wood	from	landscape	management	(agriculture,	nature	con-

servation)

•	Green	cuttings	from	municipal	trees,	hedges,	and	bushes

•	Green	cuttings	from	private	trees,	hedges,	and	bushes

•	Wood	from	road	sides

For more information, please see Nature Foundation 

David (41, in German).

 

Short-rotation plantations:

A short-rotation plantation is the cultivation of fast-growing tree 

species (e.g. poplar and willow) with the aim to produce wood 

in a relatively short period of time, see also The Wood Energy 

Portal from the Technical University Dresden (42, in German).
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4.3.2 Settlement Structures

1. What is this About?

The energy demand is significantly influenced by the structure of a settlement. For example, the heat-
ing demand increases with widespread buildings and the amount of numerous single-family homes. In 
terms of mobility, the energy requirement increases with the separation of living, working, and leisure 
places. In addition, the trend towards urban sprawl in many rural areas has been enhanced due to na-
tional demographic change and a decline in the total population in Germany. Additionally, an increase 
of one-person households can be observed. At the same time new houses are being built on the out-
skirts of the villages for people who actively decide to mix urban and rural living. As a consequence, 
the consumption of land outside of villages and cities has increased, and in some areas the demand 
for housing in inner areas has declined. At the same time, existing infrastructures for drinking water 
and wastewater as well as roads or sidewalks may be less used, which can lead to higher maintenance 
costs. Vacancies in the centers can also be caused by a shift in shopping opportunities to the outskirts 
and a fundamental change in the purchasing behavior of the citizens. Due to these structures and 
behaviors, people use their cars more often and thus fuel consumption has increased. For less mobile 
people, losing shops in their direct proximity equals losing autonomy and limiting their possibilities for 
social interaction.

2.

A space, land, and mobility policy based on social and eco-
logical criteria combines energy savings with other urgent is-
sues found in rural areas. Creating more compact settlement 
structures helps to save heating energy and to minimize land 
consumption. Infrastructure is being utilized and can operate 
economically. Living, working, and leisure activities take place 
in spatial proximity. A secured regional supply of everyday 
goods and services and attractively designed public spaces 
can reduce the need to cover large distances as well posi-
tively influence the social climate in the towns. Innovative mo-
bility concepts that include public and private actors, as well 
as new technologies, allow all citizens a satisfactory level of 
regional mobility that is sustainable. This way the total energy 
demand and the necessity for cars is recuded.
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3. Measures

Establishing and Maintaining Compact Settlement Structures

Through city and urban land-use planning as well as with the help of 

urban and private contracts, a municipality can influence the energy 

issues that arise in settlement structures. By prioritizing densifica-

tion of the existing building stock, a compact and energy-efficient 

residential structure can be created, which promotes local mobility 

and minimizes space consumption. This includes the use of vacant 

plots as well as a renovation of the village center, i.e. renovating old 

buildings or demolishing them followed by new construction. Further, 

due to densification, the maintenance costs of supply and disposal 

infrastructure will be spread-out over a larger number of households. 

In order to promote densification, the development of areas can be 

restricted or given up completely. However, such regulations could 

be difficult to implement, since the development of new areas is a 

common instrument for the recruitment of new residents, especially if 

the region competes with other municipalities. Alternatively, municipalities can 

offer residents financial incentives to renovate old buildings or to demolish 

them and construct new buildings (> Info box: Strengthening Town Centers).

In addition, the use of solar radiation to supply energy to individual buildings 

can be promoted. Standards can be set which require the active use of solar 

radiation, e.g. through solar thermal panels or the use of passive solar radia-

tion, e.g. windows facing south.

Supporting Local Supply and Mixed Utilization 

In addition to the conversion of vacant buildings in towns, the municipality 

can also promote commercial implementation and subsequent uses. This al-

lows the community to stop or at least slow down the trend, that land use for 

residential and commercial purposes is increasingly separated. Another ap-

proach to support the (“by foot”) local supply with everyday products, is the 

establishment of a new or the conservation of an existing small village store  

(> Info box: Village Store Network). This supports especially the aging and 

less mobile population. Furthermore, it can serve as a place for social interac-

tion. By focusing on local or regional products the local or regional identity of 

the local population is addressed. Under these circumstances it is possible 

to make social and ecological connections visible such as the energy use for 

food transport.

Village Store Network – Securing the Local Supply 

in Rural Areas

In 2001, the citizens of the town of Otersen in Lower Saxony founded a 

village store and at the same time a village store network. The internet-net-

working platform collates information about village stores all over Germany 

and the necessary and ideal conditions for their implementation. See the 

Village Store Network GbR (49, in German).

Strengthening Town Centers

A good example of how town centers can be actively 

strengthened is the town of Morbach in Rhineland-

Palatinate, Germany. Since 2008, the city has a 

program that provides citizens with funding for the re-

newed use of vacant buildings for residential purposes 

and includes renovations and restoration measures as 

well as the demolition of buildings that are not able 

to be preserved. See also local government Morbach 

(2012) (47, in German).

Energy Efficient Urban 

Land-Use Planning

The “Energy-efficient urban land-use planning” 

program for the city of Erfurt (2007) (48, in 

German) provides an overview of how urban 

planning and development design plans can 

impact the utilization of solar energy and avoid 

heat loss from buildings.



51

Environmental and Family-Friendly 

Mobility in Rural Areas

In 2012, the Technical University of Berlin 

published a guide entitled “Environmental 

and family-friendly mobility in rural areas” (50, 

in German). It highlights both the successes 

and obstacles associated with alternative 

mobility forms as well as many best-

practice models, including transportation 

services in Germany (website and guide 

are in German, an introductory flyer can be 

downloaded in English).

Providing Community Cars

Car-sharing not only functions in big cities, but also in rural areas. 

The cooperative “Regionally Supplied eG” (52, in German) located 

in Uffenheim, Bavaria, offers car-sharing for its members. The aim 

is to achieve environmental benefits and to build structures that 

secure mobility in the rural areas despite rising fuel prices.
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Electromobility

Electromobility is a possible way to make the transport sector greener.  

A review of electromobility options should be carried out under the  

following aspects:

•	 Technology (especially range, charging cycles, and charging time)

•	 Ecology (is there an improvement in contrast to transport depending on 

fossil fuels?)

•	 Economics (costs to the user, funding possibilities)

•	 Social (is the new technology accepted?)

Developing Alternatives to Private Car Transportation 

A key task for local authorities is to offer alternatives to private car transportation and in general achieve 

lower energy consumption in the mobility sector. It is a major goal, which can only be achieved through a 

mix of policies: appropriate infrastructure construction, new organizational forms, and new technologies.  

A new municipal mobility structure could include: (electro-assisted) bicycles as well as other electro-assisted 

mobility options (> Info box: Electromobility), sharing systems, public transportation, as well as carpooling, 

and/ or a combination of these types of mobility. 

Especially the promotion of bicycles provides effective options for municipalities: on the one hand, a large 

part of the daily distances covered by car are less than five kilometers and on the other hand many struc-

tures are already available (e.g. bicycles and bicycle paths). In addition, new bicycle paths facilitate the use of 

bicycles and could generate synergies with the tourist cycling traffic. Along with the expansion of cycling in-

frastructure, the radius of a car-free mobility can be extended by creating the possibility to transport bicycles 

with public transportation. Bicycles that are supported by an electric motor, often called “Pedelecs” (Pedal 

Electric Cycle) could lower the hurdles to be mobile by bike in hilly areas (> Info box: Pilot Project “Landrad” – 

Country Bicycles). Nonetheless, the use of cars needs to continue to be part of a regional mobility concept. 

Especially for families with children, the use of a car in rural areas is often necessary. However, it is at least 

possible to reduce the need for a second car through car sharing systems. Such sharing systems can be 

organized privately or institutionally (> Info box: Providing Community Cars). Increasing individual mobility 

in general can be fostered by providing mobile services such as transportable bank branches and grocery 

stores. In an aging society, these concepts have the advantage that older citizens can retain their independ-

ence despite their decreasing physical mobility. The use of mobile service providers is an alternative to a 

village store. Depending on local circumstances, the advantages and disadvantages of both alternatives can 

be considered (> Info box: Environmental and Family-Friendly Mobility in Rural Areas).

Pilot Project “Landrad” –Country Bicycles

In Vorarlberg, Austria, a hilly region of the country, a pilot 

project was carried out with over 500 participants and 

looked at everyday mobility with Pedelecs (e-bicycles). 

The results indicate that this technology has the potential 

to be developed as an alternative to car transport. See 

Kairos - Impact Research and Development gGmbh 2010 

(51, in German).
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4.4 Converting Energy –  
      Converting Biomass
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1. What is this About?

The use of RE reduces the use of fossil and nuclear fuels and thus positively affects the environment and 
the climate. In addition, the use of bioenergy for electricity and heat is theoretically carbon neutral as 
the plants absorb carbon during their growth through photosynthesis. Simply put, the same amount of 
carbon is again released during the process of energy conversion. The utilization of biomass for energy 
has consistantly increased in recent years in Germany due to the Renewable-Energy-Act (EEG). Farmers 
especially have often invested in biogas plants that are often only for electricity generation. In these 
cases the waste heat is released into the atmosphere. Meanwhile the heat utilization is a precondi-
tion for remuneration under the EEG, but in many older biogas plants there is still potential to increase  
efficiency.

2.

In terms of a social-ecological utilization, the efficient use of 
bioenergy is an important issue. Through efficient use, emis-
sions and the energy expenditure along the supply chain can 
be minimized. This also includes, e.g. the release of methane 
from digestates. As bioenergy sources are used as efficiently 
as possible, they replace the use of fossil fuels, thus attain-
ing climate protection and resource savings. To prevent other 
negative environmental impacts, the goods water, soil, and air 
should be continuously protected (> Chapter 4.3 Designing 
Space). At the same time, local actors should realize that the 
potentials are limited and that the construction of a plant will 
determine material flows for a long time. For the control of 
material flows and the planning of bioenergy plants, a munici-
pal or regional bioenergy strategy is necessary. This helps to 
avoid competition for bioenergy sources and to increase the 
efficiency of existing options through better heat utilization. 
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3. Measures

Evaluating Technologies

Bioenergy is the most versatile RE source: it can be used for both electricity and heat as well as for fuel. 

Furthermore, it can be stored, resulting in many opportunities for municipal use.

As the technologies for bioenergy utilization have different characteristics, the installed systems should 

be adapted to the local conditions. These conditions include:

•	 existing	sustainable	potentials	(>	Chapter	4.3	Designing	Space)	and	their	attributes	(quantity	

 and availability, quality and cost)

•	 existing	infrastructure

•	 legal	authorization

•	 different	preferences	of	the	actors	(>	Chapter	4.1	Creating	Together)

•	 financial	conditions	for	the	construction	and	operation	of	the	plant

A good basis for the development of bioenergy utilization is to combine various technologies that are 

best suited to the location. For this, the locally adapted technologies should be evaluated and compared. 

Relevant criteria are the potential catchment area, the availability of raw materials, and the heat demand 

in the region. Tools for the assessment of technologies are essential for this as well as information on how 

to weight the criteria (> Info box: Evaluating Technologies). 

Bioenergy is used for generating controllable power and heat, which is an 

increasingly important feature of energies in general and RE in particular.  

A better coordination with other RE sources and unburdening of the electric-

ity grid (> Chapter 4.5 Connecting Power) would be possible if the technical 

preconditions, e.g. larger biogas storage tanks, are implemented.

Evaluating Technologies

Tool for assessing the feasibility of a bio-

technology can be found in: Strategies for 

Sustainable Energy Utilization from Biomass 

in Selected Model Regions (53, in German).
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Using Bioenergy Efficiently

In principle, it should be distinguished between plants that only produce heat 

and those technologies that provide electricity and heat: also referred to as 

combined heat and power plants (CHP). For locations where the heat utiliza-

tion is not possible, the extraction of gaseous fuels may be an option. This 

can be biogas that is purified to natural gas quality and fed into the gas grid or 

biogas that is transported via specially provided pipes to a converting plant. 

Whether the supply for the surrounding households and businesses can be 

organized with a district heating grid or decentralized with building-specif-

ic heating systems depends on the location. The combined generation of 

heat and electricity is characterized by a more efficient use of the energy 

source. From an ecological perspective it is therefore preferred. The success-

ful development of a district heating network requires the support and involvement of many actors such 

as customers, heat network operators, and land owners (> Chapter 4.2.2 Cooperative Added Value).  

It should be considered as well that the heat demand may be reduced in the future due to new insulation 

in existing buildings and the high standard of insulation in new buildings. This is relevant for the load in the 

network. It should be noted that building a district heating network in existing settlements may require a 

significant number of construction projects (> Chapter 4.3.2 Settlement Structures).

Many examples for older bioenergy plants, which are operated for electricity generation, only show that a 

later inclusion of heat utilization is possible. For this, actors other than plant operators can also invest in 

a heat supply system (e.g. citizens or municipalities) and agree on the terms and conditions between the 

heat supplier and service provider (> Info box: Contract Design). Waste heat, also referred to as second-

ary or low-grade heat, can be used to dry wood, grain, or digestate. With the use of absorption chillers, 

the waste heat can also be used for cooling, e.g. for cooling milk on farms.

Many older biogas plants have the potential to enhance their efficiency, e.g. through sealing the digestate 

container. In systems without digestate containers, the residual gas remains unused and climate rel-

evant methane escapes into the atmosphere. Such sealing is found in new plants, but often not in older 

facilities. Furthermore, the optimizations in the retention time or professional 

ensiling are technical measures that can improve the efficiency of the system  

(> Info box: Optimization of Biogas Plants).

Combined Heat and Power vs. 

Individual Heating

Further reading on the relevant conditions 

can be found e.g. in “Bioenergy - Examples 

and Strategies for Local and Regional Bioen-

ergy” (54, in German).

Optimization of Biogas Plants

Recommendations for the design, operation, 

and optimization of biogas plants can be 

found in (55, in German).

Quantification of Environmental Impacts

The environmental impact of the different steps of the life cycle for 

providing final energy from biomass in comparison to conventional final 

energy provision are highlighted in (56, in German). 
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Evaluating the Ecological Benefits

What are the ecological benefits of bioenergy in comparison to the existing energy supply? To answer 

this question, the net effect consisting of positive and negative ecological effects has to be determined. 

Thus, the effects across the entire value chain have to be analyzed and compared (> Chapter 4.2.2 Co-

operative Added Value). The biomass production, transport processes, the conversion to electricity and 

heat as well as the use of waste materials have to be considered. In order to use limited resources in an 

ecologically efficient manner, the choice of technologies, the used energy sources as well as the utiliza-

tion of heat should be considered in light of their ability to contribute to climate protection (> Info box: 

Quantification of Environmental Impacts). Figure 3 illustrates, for various technologies, how much less 

carbon dioxide is emitted if the conventional energy sources are replaced by sources using bioenergy.  

It reinforces the importance of high heat utilization in combined heat and power plants.
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Controlling the Expansion of Bioenergy Locally

The expansion process of RE for self-sufficiency consists of many individual activities, which the munici-

pality only partially controls. Nevertheless, the municipality can try to influence the utilization of bioenergy 

and direct it towards a social-ecological orientation:

•	 The	municipality	can	directly	control	the	exploitation	of	 its	own	potential.	This	includes	municipal	

residual biomass and organic waste as well as municipal forests (> Info box: RE Potentials). Here, 

the municipality can directly decide, e.g. through contractual arrangements which bioenergy plant 

should be used and for which application.

•	 The	municipality	can	provide	its	own	properties	with	heat	from	bioenergy	plants	and	thus	proac-

tively push the utilization of heat e.g. from combined heat and power plants. In addition, it can also 

act as an operator of a plant and supply surrounding customers through a heating grid.

•	 The	municipality	can	offer	advice	and	create	networking	(>	Chapter	3.2	Networking	Center).	For	

potential operators of bioenergy plants, a networking center can provide relevant information about 

the local potential or the local heat consumers. Further, the municipality can offer technical help in 

order to increase efficiency. Another task can be to bring relevant actors together for the construc-

tion of a facility or the utilization of heat.

•	 If	the	bioenergy	sources	have	to	be	imported	into	the	municipality	or	the	region,	the	ecological	as-

pects should be equally considered (> Chapter 4.3 Designing Space). For municipal systems, this 

can be considered at the same time as when selecting the suppliers. The municipality can raise the 

awareness of other operators as pertains to this issue, by providing information and guidance on 

how a supply of sustainable bioenergy can be achieved, e.g. by informing about labels or naming 

suppliers (>Info box: Sustainable Procurement and the Exchange of Information).

Figure 3: Potential of Different Bioenergy Technologies to Reduce Greenhouse Gases (2012)
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4.5 Connecting Power 
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1. What is this About?

For several years, the development of facilities that produce electricity from RE has rapidly progressed. 

This requires adjustments to the entire power supply system. To further ensure a secure supply of elec-

tricity for all consumers, a technical grid-enhancement is necessary. Ideally, grid optimization has prior-

ity over grid reinforcement, which in turn has priority over expansion. This can be completed through 

measures such as storage expansion or the use of information and telecommunication technologies.  

A particular challenge is to take into account social-ecological criteria: the new construction of trans-

mission networks is often perceived by the public as a negative landscape change and connected to a 

possible loss in property value. Further, impacts on the environment and electromagnetic fields tend to 

hold a negative connotation and are suspected as being a potential health hazard. At the distribution  

level, the German network operators are legally obligated to promote the expansion. However, the 

operators may face problems such as delays in legal approvals or due to varying interests.

2.

Regional RE self-sufficiency is embedded in a power supply 
system, which is also powered entirely with RE on a national 
level. This includes high amounts of fluctuating sources and 
relatively small production units with the grid being expanded in 
accordance with the regional potential. Transmission and distri-
bution grid capacities are strengthened to balance the increas-
ing distances of power transportation. Alternatives or additions 
to the grid expansion, such as increasing the flexibility in the 
system (e.g. increased energy storage, smart grid approaches) 
are implemented at appropriate places. The system is adapted 
accordingly to nature conservation issues and with the partici-
pation of the involved actors. In particular, the citizens as well 
as the local authorities and NGOs, which can act as a liaison 
between planners and the public, have a right to co-decision 
making. The planning is done quickly and with the optimal solu-
tion for the region. This is supported by providing information 
on technical, ecological and economic aspects, process trans-
parency, and open discussions in the decision-making process. 
Furthermore, financial participation for affected actors is pos-
sible.
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3. Measures

Large-Scale Balancing with Transmission Networks 

The expansion of the transmission network only directly affects communities and citizens if it already ex-

ists on municipal grounds or if it is planned to be located there. Currently, the planning of the anticipated 

network expansion in Germany is coordinated on the national level by the Federal Networking Agency 

(> Info box: Public Participation in Grid Expansion). Actions toward network optimization are generally 

weaker interventions than the new construction of power lines and should therefore, if possible, be 

preferred. Such optimization measures include, for example, the monitoring of the conductor cable to 

temporarily increase the transmission capacity and grid rein-

forcement; meaning the increase in voltage of an existing line. 

The task of a municipality that is affected by the expansion 

would be to demonstrate to their citizens on the one hand 

the necessity of grid expansion and on the other hand en-

sure that the construction work is carried out in a socially just 

and environmentally sensitive way. There are different ways to 

minimize negative effects and increase acceptance in society 

(> Info box: Starting Points for Local Authorities in the Trans-

mission Grid Development). 

Public Participation in Grid Expansion

Public participation should be ensured in a multistep process 

and regularly encouraged. At different levels, various actors 

can participate within a certain time frame. These include pub-

lic agencies (including specialized agencies, affected munici-

palities, and environmental organizations), initiatives, associa-

tions, and interest groups as well as individuals.

In Germany, the planning approval procedure is carried out 

either on the national or state level, depending on the route of 

the new transmission line. For more information see Federal 

Network Agency 2012 (64, in German) and Transmission Net-

work Operators 2012 (65, in German).

Transmission and Distribution Grids

How citizens and representatives of municipalities and coun-

ties can influence the local development of transmission and 

distribution networks differs.

The grid can be categorized according to voltage levels and 

tasks. With some exceptions, electricity in Germany is tradi-

tionally produced in large central power plants that mainly 

feed the high or very high voltage grids, also called transmis-

sion grids. The four German transmission grid operators are 

responsible for the widespread distribution of electricity and 

the balancing of the system in order to achieve a stable 

consistency between supply and demand. The distribution 

grids are responsible for the local-level allocation of electricity 

to end users. They operate at a lower voltage.

The growing proportion of renewable generation units and 

their geographical distribution (recent years have shown a 

concentration of wind power in the north and of photovoltaic 

systems in the south of Germany) has lead to an increased 

need for an expansion of the transmission grid. The plants 

are connected to different voltage levels according to their 

capacity. The transits that occur now, are no longer exclusively 

from a higher to a lower voltage level. Often an expansion and 

adaption of the distribution grid is therefore also needed.
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Distribution Networks: Regional Distribution of Electricity and the (Re-) Municipalization of Grids

If there is a shortage at the level of distribution networks, there are structural and technical ways in which 

the distribution network operators, communities, and citizens can deal with them. The expiry of conces-

sion contracts can be an opportunity to restructure the network operations and as a result have more 

room to maneuver. This can be of special interest to communities in which the network expansion is slow 

and a municipal company does not operate the network. Municipalities in Germany are legally required to 

announce the end of a contract and the application period for interested providers in the Federal Gazette 

at least two years before the contract ends. Besides extending the old contract or searching for a new 

partner who takes over the operation of the network, the municipality also has the option to buy back the 

network at its current value and convert it into a municipally-owned power grid company. The founding of 

public utilities that can invest in their own generated units is also a possibility. As various examples have 

shown, an initiative by citizens can bring this process forward (> Info box: Citizen-Owned Grid). The risks 

and opportunities of a network repurchase should be carefully considered in the respective municipality. 

Further information about concession contracts and re-municipalization can be found in a brochure by the 

Association of Municipal Companies 2012 (66, in German).

Starting Points for Local Authorities in the Transmission Grid Development

Starting Point: What can the municipality do? Further information:

•	 The	municipality	should	use	their	co-decision	right	in	the	

planning process from the beginning on and act as a link 

between its citizens and the Federal Network Agency.

Federal Network Agency 2012 (57, in 

German) and > Chapter 4.1.2 Civic 

Participation

•	 The	ability	to	influence	new	lines	should	be	examined,	if	

applicable, in cooperation with other affected neighboring 

municipalities.

> Info box: Public Participation in Grid 

Expansion

•	 Continuous	communication	with	citizens	should	be	ensured	

in order to preserve transparency during the process.

> Chapter 3 On the Way to Social-

ecological RE Self-Sufficiency and > 

Chapter 4.1.2 Civic Participation

•	 The	public	should	be	informed	concerning	possible	envi-

ronmental and health effects.

Forum for Integration of RE (58, in 

German) and Federal Office for Radia-

tion Protection 2011 (59, in German)

•	 It	should	be	examined	whether	financial	participation	op-

portunities for citizens are possible and attract interest.

Grundmann 2011 (60, in German)

•	 The	technical	options	should	be	disclosed	and	through	the	

inclusion of the population, the solution that fits the local 

conditions best should be selected. 

– Illustrate advantages and disadvantages of overhead 

lines and underground lines

Forum for Integration of RE (61) (in 

German) & Leprich 2011 (62)

(in German) 

– Consider new pole design or line construction to im-

prove the appearance and reduction of electromagnetic 

fields.

Tennet 2012 (63)
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Distribution Networks: Expansion and Technical Possibilities

Beyond reinforcements or network expansion, on a technical level there are 

many ways to prepare the network to include additional RE generation ca-

pacities. A bioenergy plant can represent such a possibility, as its fuel and 

the biogas produced can be stored and thus variably used. Bioenergy plants 

have the potential to compensate for the fluctuating production from wind 

and solar energy, as well as the change in demand. With this function, they 

can also play an important role in a local smart grid - an intelligent distribu-

tion network. Modern information and communication technology can help to 

control power generation and demand in smart grids via power storage and 

comprehensive network management. Electromobility can hereby play a sup-

porting role (> Info box: Electromobility as Part of a More Flexible Electricity 

Supply System). As well as the expansion of the distribution network, feed-in 

grids can be tested. These supply the renewably generated electricity directly 

into the transmission network. Moreover, citizens can participate financially 

and in the planning process (for more information: German Wind Energy As-

sociation 2012 (69, in German)).

So far it is not clear who will pay the price for these new and to a larger extent 

relatively untested technological approaches. In Germany, only directly grid-

related measures are legally regulated and therefore financially sound. Until 

changes on the state or national level occur and set the necessary incentives, single projects as well as 

individual or entrepreneurial initiatives are the only options to implement such beacon projects (> Chapter 

4.1 Creating Together).

Citizen-Owned Grid

Citizens can not only promote the energy 

transition as investors in RE systems, but 

also through influencing the networks. The 

EWS Schönau network operator and green 

electricity provider is the oldest example of a 

network purchased by citizens in a rural area, 

see EWS 2012 (67) (an introduction to the 

project is available as a pdf on the website 

in English).

The citizens’ initiative Energy Berlin 2012 

(68, in German) is a current example of the 

process taking place in a large city.

Electromobility as Part of a More Flexible Electricity Supply System

The use of electric vehicles as electricity storage as well as controlling produc-

tion and demand could be achieved, e.g. by variable electricity tariffs and thus 

by price signals. To date, the short- and medium-term potential can be seen as 

relatively small, as a significant amount of electric vehicles are needed in order 

to make an impact. In addition, the charging and discharging has a big impact on 

the life-span of currently available batteries. Further, it is questionable as to how 

the users would accept long loading times in comparison to quick refueling with 

liquid fuels.

In the future, an alternative to battery-powered electric cars could be hydrogen-

based mobility (see Fraunhofer ISE 2012 (70, in German)).
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5 Guidelines for the Use of the  
Energy Compass

The Energy Compass can help you to discover to what extent 

the process towards becoming a RE self-sufficient region can 

be organized in a socially just and ecological sound manner. It 

can serve as a basis for discussion, of joint execution, and as 

an assessment of which fields of action must be expanded and 

those that have already been satisfactorily addressed. You can 

also compare the status quo of your municipality to the goals 

concerning heat and electricity from renewable sources. It is 

possible to discuss such questions as, e.g.:

•	 In	which	fields	of	action	does	further	action	need	to	be	

 taken? 

•	 Which	fields	of	action	are	dealt	with	sufficiently?

•	 Are	there	any	other	fields	of	action	that	are	relevant	to	

 our region? 

The Energy Compass does not offer a complete evaluation of the 

process, but holds the possibility to develop the various fields of 

action depending on changing circumstances and objectives. 

Together it can be reflected upon, which steps on the road to 

self-sufficiency still need to be taken (> Chapter 3 On the Way 

to Social-Ecological RE Self-Sufficiency). The destination is the 

fulfillment of your vision of social-ecological self-sufficiency with 

renewable energies. The vision can be written into the center of 

the Energy Compass and the listed as well as the newly identi-

fied fields of action are then aligned with it. In the sub-sections 

under the main themes - Create Together, Add Value, Design 

Space, Convert Energy, and Connect Power – is room for your 

own thoughts, ideas, and projects. Moreover, there is room for 

an additional main theme that may be of high importance to 

your region or municipality. The Energy Compass is available 

online as a PowerPoint-file (1, in English) and one version has 

movable orientation marks, which enable you to see how close 

you are to your vision of social-ecological self-sufficiency with 

renewable energies. When shifting these orientation marks the 

progress within a field of action is no longer abstract, but visible. 

When fulfillment of the vision is in close proximity, the standpoint 

moves towards the vision and vice versa. Another option for use 

of the Energy Compass is to print it and affix it to a flip chart and 

use small magnets in place of the orientation marks.

To understand the process, the Energy Compass can also be 

utilized by individuals. However, it is recommended to use it to-

gether with other RE-actors in order to develop a comprehen-

sive understanding of the status quo as well as the challenges 

ahead. Such a set-up makes it easier to progress towards the 

social-ecological energy transition together. The individual fields 

of action can be referenced in this guide. For an optimal use 

of the Energy Compass, the discussion participants should be 

familiar with the fields of action.

The PowerPoint file on the website www.ee-regionen.de (1, in 

English) allows you to set the orientation marks according to the 

current state of the transition and distribute it as a print out or 

use as a presentation at discussion rounds. In a second file, the 

fields of action are left blank to give you room for your own con-

crete projects, which can then be brought into the discussion. 

Displaying the Energy Compass in public could be an opportu-

nity to show the local developments and act as a starting point 

to discuss the direction and progress with the local population 

as well as people from outside the region.

In 2012, the idea of the Energy Compass was discussed with 

the RE-Regions project partner municipalities. In January 2013, 

the RE-Regions partners in Lüchow-Dannenberg used the En-

ergy Compass for the first time. We are very grateful to our part-

ner municipalities for their constructive feedback, which helped 

tremendously in the development of the Energy Compass.

Good luck with the application of the Energy Compass in your 

own municipality or region!
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