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Abstract

Despite broad acceptance of the Energiewende on the national level, concrete infrastructure measures often cause local
resistance. The interdisciplinary research project KomMA-P, funded by the Federal Ministry of Education and Research
BMBEF (project number: 03EK3518 A), evaluates under which circumstances people are willing to accept and support
the transformation process even on a regional scale. In particular, we’re aiming on identifying adequate options of par-
ticipation and their influence on techno-economic transformation scenarios. Based on these findings non-investment
and low-threshold participation options are being developed.

One main outcome which shall be presented here, the Acceptance Framework, displays the major factors which deter-
mine acceptance of the Energiewende on a regional level. Furthermore, it can be practically used as analysis and media-
tion tool for specific transformation projects and their associated challenges. It can be used as instrument for evaluation
of infrastructure processes — pro- as well as retrospectively. We describe, how the Acceptance Framework can enhance
understanding of failure or success on the basis of three concrete planning processes of pumped-storage power plant

projects.

1 Introduction

The Energiewende is intensely discussed — not only
throughout Germany but also beyond our country’s bor-
ders. Many consider the implementation to be too expen-
sive or as an imposed project of politics. Any serious at-
tempt to transform the energy supply system, however,
must also consider these objections. In the long term, the
Energiewende will only be successful if we manage to
win people’s support.

We focus our research on analysing under which circum-
stances people accept and support the energy transfor-
mation. The central questions are: which are the appropri-
ate options of participation? Do people wish investment
opportunities such as monetary contributions for wind
farms or rather prefer small facilities for their home, like
photovoltaic systems? Or is it more important to involve
citizens in energy related political decision-making pro-
cesses? And what role do local stakeholders play here?
The aim of the project is on finding solutions which com-
bine these needs with the techno-economic frameworks of
the energy transformation.

The project consortium combines many different disci-
plines and perspectives. Not only from a scientific point
of view — as there are researchers from the fields of soci-
ology, psychology, politics, economics and engineers in-
volved — but also due to the numerous business partners,
communication about the common project objectives was
a challenge. Therefore, a basic common understanding
was being developed by all project partners at the begin-
ning. Based on a jointly evolved concept of acceptance
and definition of participation, the relevant factors influ-
encing public acceptance in the context of the Ener-
giewende have been discussed. Following Wiistenhagen
et al (2007) we differentiated between three levels of ac-

ceptance: The socio-political acceptance, which implies a
general agreement on the political level. In contrast, ac-
ceptance on a local or community level refers to decisions
in close vicinity. Third, market acceptance has been iden-
tified, which is related to consumption and investment
decisions. Within our research project KomMA-P, how-
ever, we focused on the acceptance on the community or
local level as we considered this the most relevant level
for success or failure of infrastructure projects. During
several workshops with the different partners involved,
the participants discussed their different views, ideas and
understandings and developed an Acceptance Framework
representing the relevant factors influencing local ac-
ceptance of the energy transformation process. The Ac-
ceptance Framework can be used as analytical framework
for evaluating concrete energy transformation related in-
frastructure measures — prospective as well as retrospec-
tive.

2 Methodology

From the relevant literature it is well known that the phe-
nomenon of acceptance is a multi-layered one. A multi-
tude of factors contribute to people’s attitude towards the
Energiewende. Besides the differentiation between the
above mentioned three levels, seven manifestations can be
observed (Hofinger, 2001): active opposition, rejection,
tolerance, indifference, cleavage, consent and involve-
ment.

According to present understanding, acceptance is always
connected to specific technology characteristics, the
stakeholders and their respective goals. Conflicts occur as
soon as they are opposed to individual goals. Huijts et al.
(2012) also found that local acceptance furthermore



strongly depends on perceived justice, confidence and
fairness.

The beginning of the development process was dominated
by research activities in terms of existing methodologies
which could help evolving the Acceptance Framework.
Therefor different concepts have been evaluated (e.g.
(Dubielzig & Schaltegger, 2004; Schon, et al., 2004;
Thies, 2004).

After this first step, during a two-day project meeting the
following topics have been discussed in small groups:

e  What is part of the phenomenon ‘Acceptance of
the Energiewende’ in public and practical per-
ception?

e  Which factors are relevant for the Acceptance
Framework?

e  Which role shall the acceptance framework play
in the context of interdisciplinary cooperation

within the project KomMA-P?

e  Which conclusions, indicators and parameters

can be implemented into transformation scenari-
0s?

e Development of a cross-disciplinary common
understanding of participation and discussion of
its relation and importance for local acceptance.

This process resulted in a list of factors — further on
named elements — which affect the local acceptance of
measurements in the context of the energy transformation
process. Furthermore, each element doesn’t only influ-
ence directly local acceptance, but also affects other ele-
ments. Besides, the most important relationships have
been identified during a workshop with all project part-
ners from science and practice and the found relationships
were analysed qualitatively.

3  The structure of the Acceptance
Framework

The elements answer the question: What influences the
acceptance of renewable energies projects on a regional
level?

Elements can be subjective perceptions, like fairness or
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Figure 1 Structure of the Acceptance Framework with all relevant elements (rectangles) influencing local acceptance
of the Energiewende. Confidence is not considered as element, nevertheless a crucial and limiting term and therefore

part of the model.



expertise of the stakeholders. Or an objective condition,
like transparency of decision-making processes or higher
level control mechanisms. For all elements we formulated
respective hypotheses about their relation and influence
on the regional acceptance, which would go beyond the
scope of this article and therefore will not be presented
here. Overall, we identified 19 elements that were clus-
tered in five groups (see Figure 1):

1 Stakeholders: elements which refer to their local con-
stellation, transparency of their decision-makings, prox-
imity and availability as well as matching value concepts.

2 High-level general conditions: meant are rising energy
costs and existing knowledge about the functioning of the
national energy system.

3 Instruments: the relevant instruments are considered to
be activities against energy poverty, conflict management
and diversity of participation options.

4 Structural elements: population structure, technical
potential of the region, settlement and area structure, re-
gional added value and economic profit distribution.

5 Individual perceptions: perceived fairness and expert-
ises of decision-makers, appropriateness of price for-
mation and profit distribution and personal participation
options.

Additionally, the factor confidence was also considered to
play an important role and intensely discussed. Finally a
consensus has been reached about not including it as sep-
arate element, because it results from the interaction of
several elements. Nevertheless, it should be included into
the model due to its fundamental importance. Acceptance
can only be found where confidence has been built up.
Many elements do not only influence — either negatively
or positively — the regional acceptance, but also affect
other elements. Identifying the most relevant relations,
however, is a question of project and regional specific
conditions. These inter-element relations are very im-
portant starting points in case acceptance problems occur
within concrete energy infrastructure projects. The most
important relations within a specific regional setting
show, where and which necessary steps can be taken

4  Application & Benefits of the
Acceptance Framework

Within this section it will be shown, where and in which
way the Acceptance Framework can potentially be ap-
plied within concrete conflict constellations. As an exam-
ple the planning processes of three different pumped-
storage power plant projects will be analysed in the fol-
lowing.

Being part of the system solutions within the storage
technologies, pumped-storage power plants affect land-
scape characteristics and interests, other infrastructure
measures and hide risks and uncertainties. Therefore, they

have a high inherent protest potential. Due to its relevance
as integral, technically needed system element they re-
quire absolutely political and societally legitimation and
individual acceptability. This cannot be substituted by
technical practical constraint (Pfenning & Hess, 2014).
Recent experiences throughout Germany showed, that
success of these kinds of projects strongly depend on cir-
cumstances, previous experiences, transparency of deci-
sion-makings and fairness within the entire procedure.
We’ll have a closer look on one project that failed,
Atdorf, and compare it with two other very similar albeit
less controversial projects, Schweich and Sundern, and
see how the Acceptance Framework can be used to ana-
lyse retrospectively what went well and what could be
improved.

As a first example we’ll have a look on the pumped-
storage power plant project Atdorf in southern Baden-
Wiirttemberg near the German-Swiss border. The two
storage basins are planned to have a height difference of
600 m. Three years ago, critics already found numerous
points of criticism. Starting from land usage, nature and
species conservation reasons and loss of drinking water
sources, over concerns in terms of fine dust pollution dur-
ing the construction period, doubts about the economic
viability of the power plant culminating in serious disbe-
liefs in the operator’s severity of his implementation plans
many objections were expressed. Opponents feared, that
this project could be stopped right in the middle — leaving
behind the local population with all the negative impacts
on landscape, species diversity, drinking water availabil-
ity and high societal costs (e.g. for the entire planning
process and approval procedures). Furthermore, two sug-
gested alternative ideas, a power to gas solution or wind
mills, were rejected.

So, what happened during this controversial process?
Why wasn’t it possible to find a solution? Pulling up the
Acceptance Framework the following becomes clear. The
affected population noticed crucial differences compared
to the relevant stakeholders in terms of prioritization of
the different land usage options. While many locals con-
sider nature conservation and protection of drinking water
as more important than energy storage, decision-makers
preferred exactly the opposite. People started to doubt
concerning the relevant stakeholders’ expertise and
missed transparency, fairness and participation options
during decision-making processes. As a result, people lost
confidence in the actors and started to reject the pumped-
storage power plant project Atdorf, because local ac-
ceptance was negatively influenced (compare Figure 2).
Similar projects — but with completely different results —
are the two pumped-storage power plant projects in
Schweich and Sundern. The first one is situated near
Schweich in Rheinland-Pfalz, Germany, where two stor-
age basins of 200 m height difference are planned. From
the beginning people were informed in a very transparent
way. Not only technical and economic question have been
answered, but also risks and consequences have been
openly discussed in the public and alternative solutions
have been debated.

The Sundern project in Nordrhein-Westfalen, Germany,
which will combine water storage with wind energy, is



also a well-accepted infrastructure project. As people of
the neighbouring community can look back on positive
previous experiences with an older pumped-storage power
plant and feel well integrated in the planning process,
there’s no resistance against the project. Also thanks to
the additional benefit for snow cannons, that can use wa-
ter of the upper storage basin.

These two examples show the fundamental importance of
the elements fairness, transparency and participation op-
tions. If these key factors are missing, people lose confi-
dence in stakeholders and decision-makers and their will-
ingness to accept and support the respective infrastructure
projects.

From these three cases it can be concluded that pumped-
storage power plants are major projects which fundamen-
tally change landscapes and are therefore associated with
similar acceptance challenges like wind energy and grid
expansion projects. It is hence of immense importance,
when and how concerned people are being involved in the
planning process. Moreover, confidence is the most im-
portant factor which is especially strong in regional ener-
gy suppliers and research scientists. Last but not least,
goodwill of decision-makers and project planners as well
as overall benefit for the region are of immense relevance
for succeeding.

5 Discussion

The Acceptance Framework basically served as commu-
nication tool within the project. It depicts the main factors
influencing the people’s perception of the transformation
process. These are structural elements, political tools,

stakeholder related factors, superior framework conditions
and — most importantly — factors of individual percep-
tions. Further interim project results supported these find-
ings: the crucial points in terms of acceptance are subjec-
tive feelings like confidence in the respective actors, fair-
ness and transparency during the entire process as well as
possibilities to participate actively in the transformation
process.

The Acceptance Framework doesn‘t only list the overall
19 factors which influence the local acceptance, but also
visualises relations between the single elements. Moreo-
ver, besides its use as communication tool another im-
portant value of the Acceptance Framework is its perspec-
tive on the local dimension of the Energiewende. It’s a
practice-oriented tool of high and can serve as an analyti-
cal tool which can be applied in a specific region and its
local acceptance challenge. It can enhance understanding
— retro- or prospectively — which factors are of major im-
portance and therefore starting points in case lacking of
acceptance for a specific infrastructure project.
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Figure 2 The Acceptance Framework can be used to analyse why concrete infrastructure measurements caused con-
flict on a regional level. Yellow marked elements show the key factors which caused the pumped-storage power

plant project Atdorf to fail.



reciew-based comprehensive framework. Renewable and
Sustainable Energy Reviews 16 (1), pp. 525-531, 2012

[4] Pfenning, U. & Hess, D., Zur Soziotechnik von
Energiespeichern Sinn- und Akzeptanzfragen. Energie-
Speicher-Symposium DLR, 2014

[5] Schén, S., Nolting, B. & Meister, M.,
Konstellationsanalyse. Ein interdisziplindres
Briickenkonzept fiir die Technik-, Nachhaltigkeits- und
Innovationsforschung, 2004

[6] Thies, R., 2004. System Dynamics. Dortmund, 2004

[7] Wiistenhagen, R., Wolsink, M. & Biirer, M., Social
acceptance of renewable energy innovation: An
introduction to the concept. Energy policy 35 (5), pp.
2683-2691, 2007



