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2020 target 

2030 CEP 
target: -40% 

2030 GND 
target: -55% 

2050 target 

2020 target: 20% 

2030 CEP target: 32% 

2030 GND target: 40% 

2030 ‘REPowerEU’ target: 45% 

Range for 2050 

1990-2020 avg. annual 
total net emissions: 
-53 MtCO2-eq/year 

2020-2030 avg. annual total 
net emissions to reach -55%: 
-137 MtCO2-eq/year 

2005-2020 avg. annual 
RES share increase: 

+0.7 pct. points/year 

2021-2030 avg. annual 
increase to reach 45%: 
+2.4 pct. points/year 
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Transition characteristics 

RQ 1 RQ 2 RQ 3 

Overarching RQ 

Acceptance-via-participation 

Transition 
challenge #1 

Transition 
challenge #2 

Lines of enquiry I- II- III 
 





 Article title Topics Literatures Unit of analysis Methods Selected findings 

P
a
p

e
r 

1
 

Citizen preferences for co-
investing in RE: An empirical 
exploration of the ‘community-
as-investor acceptance of 
renewables’ innovation. 

Influence of ‘macro-
level’ factors shaping 
citizen acceptance on 
co-investing in RETs. 

Community ener-
gy, social accept-
ance. 

Sample of +5,000 
citizens eliciting co-
investment prefer-
ences on RETs. 

Quantitative:choice 
experiment survey, 
regression analy-
sis. 

High acceptance from citizens for co-investing in 
RE projects: 74% of respondents selected at least 
one investment option and chose 53% of all invest-
ment options. Countries with more restrictive ener-
gy markets (high actor concentration, high electri-
city prices) provide poor conditions for citizen co-
investments in RE innovations. Societal cohesion 
over RE and environmental issues offer good con-
ditions for citizen co-investments.  

P
a
p

e
r 

2
 

The price of actor diversity: 
Measuring project developers’ 
willingness to accept policy 
risk in renewable energy 
auctions. 

Wind developers’ poli-
cy acceptance of RE 
auc-tions mandating 
citizen co-investment. 

Policy risk, RE 
auction design, 
social accept-
ance. 

Sample of +60 
wind energy devel-
opers operating eli-
citing policy prefer-
ences on different 
RE auction design 
features. 

Mixed-method: 
semi-structured int-
erviews, choice ex-
periment survey, 
regression analy-
sis. 

Citizen financial participation in auctions comes 
with a ‘price tag’: wind project developers require a 
1.3% higher risk premium to accept 20% citizen 
shared ownership provision. Auctions are ill-suited 
to simultaneously deliver on cost-effectiveness, 
actor diversity & social acceptance objectives. 
Policymakers to consider trade-offs between cost-
reducing and risk-increasing measures in auction-
allocated revenue support for RE developments. 

P
a
p

e
r 

3
 

The politics of market change 
towards sustain-ability: Revisit-
ing Germany’s feed-in policy 
support framework for renew-
ables. 

Evolving market accep-
tance of support poli-
cies for RES-E gener-
ation, market-shaping 
strategies ensuing from 
changing ‘acceptance 
positions’. 

Market politics, 
market-shaping, 
social accept-
ance, sustaina-
bility transitions. 

Electricity market 
actors, national RE 
support policies. 

Qualitative: semi-
structured inter-
views, QCA, policy 
analysis. 

Between 1990-2010, policy acceptance of electrici- 
ty market incumbents for FiT-based revenue supp-
ort went from policy indifference/dismissal → legal 
contestation → public rejection. Market newcomers 
undertook ‘market usurpation’ process of incumb-
ent-dominated electricity generation base. Lack of 
incumbent opposition to prolonged use of FiTs dur-
ing 2000s enabled the emergence of an actor-
diverse RES-E market, spearheaded by citizen-led 
REScoops. This contributed to broad policy accept-
ance of FiTs across citizens, who by 2012 owned 
47% of all RES capacity. During same year, incum-
bent opposition targeted the affordability of RE poli-
cy fmk., contributing to substitute admin-set FiTs by 
auction-allocated Feed-in-Premiums. Since 2017, 
citizen-driven RE devt’s have drastically reduced.                  
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developments by host communities. 
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different market actors including RE 
investors and electricity consumers. 

Related to a) the public acceptance from the 
general population; and b) the political 

acceptance of policymakers and key stakeholders 
for RETs as a viable energy solution, and for 
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deployment and diffusion.  

Actors accepting the technology 
and contesting the policy because 
it challenges/hinders the techno-
logy’s deployment and diffusion. 
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ause it challenges/hinders the 
technology’s deployment and 
diffusion.  

Acceptance space 

+ 

+ 

_ 

_ 

+ + 

_

- 
+ _ _ 

+ _ 





Actors rejecting the technology and 
supporting the policy because it 
challenges/hinders the technology’s 
deployment and diffusion.  

Actors rejecting the technology 
and contesting the policy because 
it promotes the technology’s 
deployment and diffusion.  

Actors accepting the technology 
and supporting the policy because 
it promotes the technology’s 
deployment and diffusion.  

Actors accepting the technology 
and contesting the policy because it 
challenges/hinders the technology’s 
deployment and diffusion. 



 

• 

─ 

─ 

─ 

• 

─ 



─ 

─ 

─ 

─ 



 



 



 

 



• Within one academic discipline. 

• Single discipline goal setting. 

• Development of new disciplinary knowledge. 

• Viewing one discipline from the perspective of another. 

• Single discipline goal setting, no common theme or domain 
of application. 

• Development of new disciplinary knowledge. 

• Multiple disciplines. 

• Multiple disciplinary goal setting under a common 
thematic ‘umbrella’. 

• Development of multifaceted and combinatorial 
disciplinary knowledge, not integrated. 

• Crosses disciplinary boundaries. 

• Common goal setting through multiple disciplines under a 
common thematic ‘umbrella’. 

• Development of multifaceted and integrated knowledge. 

• Crosses disciplinary and sectoral boundaries. 

• Goal setting shared across multiple disciplines under a 
common thematic ‘umbrella’. 

• Development of integrated knowledge for and with 
society (non-academic actors). 

• Creates new paradigms. 

Discipline 
Goal, shared knowledge 

Academic knowledge 
Conventional 
knowledge 

Thematic umbrella 



 



 
Discipline Literatures Data sources 

Data collection/analysis 
methods 

Research type and 
process 

A
rt

ic
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 1
 

Behavioural 
economics 

Community 
energy, social 
acceptance. 

Primary data 

• Sample of +5,000 citi-
zens across 9 coun-
tries (≈550 responses 
per country). 

Secondary data 

• Descriptive variables 
on national economic 
and energy cultural 
characteristics for 
each country sampled. 

• Academic literature 

Data collection 

• Quantitative: survey-
based discrete choice 
experiment (DCE). 

Data analysis 

• Quantitative: descriptive 
statistics, multinomial 
logistic regression. 

Quantitative / 
Exploratory-non 
sequential 

• Quantitative data 
collected via survey-
based DCE, analysed 
via regression. 

A
rt

ic
le

 2
 

Behavioural 
economics 

Project and policy 
risk, RE auction 
design, social 
acceptance. 

Primary data 

• 5 interviews with wind 
energy project devel-
opers. 

• Sample of +60 on-
shore wind energy 
developers operating 
in different EU MSs. 

Secondary data 

• Academic literature. 

Data collection 

• Mixed-method: semi-
structured interviews, 
survey-based DCE. 

Data analysis 

• Quantitative: descriptive 
statistics, Hierarchical 
Bayesian model with 
multinomial logistic 
regression. 

Mixed-method / 
Exploratory-sequential  

1) Qualitative data coll-
ected via semi-
structured interviews 
to inform quantitative 
data collection meth-
od (i.e. DCE design).  

2) Quantitative data 
collected via survey-
based DCE, analy-
sed via regression. 
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 3
 

Economic 
sociology 

Market politics, 
market-shaping, 
social accept-
ance, sustain-
ability transitions 

Primary data 

• Qualitative: 19 inter-
views with different 
energy policy & elec-
tricity market actors. 

Secondary data 

• Legal documentation, 
grey literature (policy/ 
market reports), aca-
demic literature. 

• National statistics on 
electricity market 
characteristics. 

Data collection 

• Qualitative: semi-
structured interviews, 
academic/legal/ corpo-
rate repository retrieval. 

Data analysis 

• Qualitative: qualitative 
content analysis (QCA), 
policy analysis. 

Qualitative / exploratory-
iterative 

1a) Academic and grey 
literatures collected 
via online data-base, 
subsequently review-
ed to inform addition-
al data collection 
method (i.e. inform 
interview questions). 

1b) Semi-structured 
interviews conducted 
in parallel. 

2a) Qualitative data 
analysis via policy 
analysis & QCA of 
interview data. 
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I. Citizens with ↑↑ policy acceptance of FiTs to 
operationalise RE revenue support because 
they increase the economic viability of CRE 
projects thanks to long-term revenue stability 
and predictability. 
 

II.  This in turn increases the financial attractive-
ness of citizen investments in CRE concepts, 
(as noted from survey results), and hence the 
‘community-as-investor’ acceptance for RETs 
is also ↑↑. 

http://www.freeflagicons.com/
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I. Citizens with ↓↓ policy acceptance for 
auctions to operationalise RE revenue  
support because it undermines the economic 
viability of CRE projects, which are now comp-
elled to compete against market actors with 
greater financial & operational endowments. 

II. This in turn reduces the financial attractive-
ness of citizen investments in CRE concepts, 
and hence the ‘community-as-investor’ 
acceptance for RETs is also ↓↓. 

http://www.freeflagicons.com/
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I. Developers with higher policy risk perceptions 
and thus with ↓↓ policy acceptance for auct-
ions with higher levels of citizen co-investment 
& shared ownership. Large developers (red) 
more sensitive than SMEs (green). 
 

II. Higher policy risk in turn lowers the financial 
attractiveness of RETs, resulting in ↓↓ market 
acceptance. 
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Introduction

The “Clean Energy for All Europeans” (CEP) legislative package represents the 
legal framework to guide the European Union (EU) in decarbonising its energy 
system by mid-century. As part of its governance mechanism, EU Member States 
(MSs) have been tasked to design and deliver National Energy and Climate Plans 
(NECPs) in order to meet increasingly ambitious climate and energy targets by 
2030. An important insight guiding NECP design ought to acknowledge that the 
disruptive changes required for a timely implementation of national decarboni-
sation strategies cannot be fully realised by an exclusive reliance on renewable 
energy (RE) technological innovations, as their mass-scale diffusion and systemic 
adoption entail important shifts in the ways we currently organise, govern and 
consume both energy supply and its end-use services (Smith, 2016; Hoppe and de 
Vries, 2018; Hoppe, Butenko and Heldeweg, 2018). In other words, the diffusion 
of renewables’ innovation is inevitably subordinated to, and determined by, the 
extent in which they are progressively adopted by end-users across society – itself 
a function of the level of support (or contestation) expressed by different stake-
holder groups across society.

As such, both the extent and pace of RE technology uptake will itself be deter-
mined by the relative legitimacy that local communities (end-users, residents, 
municipalities), market actors (developers and operators, investors, consumers), 
government authorities (policymakers, regulatory agencies) and the broader pub-
lic delegate to its process of deployment (open and participatory vs. closed and 
private), the allocation of burdens and benefits (concentrated vs. distributed) and 
for its ease of use (seamless vs. faulty), among other considerations (Walker and 
Devine-Wright, 2008; Upham, Oltra and Boso, 2015; Wolsink, 2018). Success 
in RE innovation diffusion may therefore be better understood and addressed as a 
matter of “social acceptance” (Wüstenhagen, Wolsink and Bürer, 2007).

Importantly, due to its decentralised nature and bottom-up configuration, 
addressing acceptance challenges around RE infrastructure deployment inevitably 
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requires “new ways of collaboration, decision-making, and of mobilising society” 
(Hoppe and de Vries, 2018, p. 2). Citizen-driven forms of RE generation locally 
embedded around participatory practices offers a promising vehicle through 
which to operationalise such changes.

Research aim and objectives

In order to catalyse citizen involvement in RE generation and obtain condi-
tional NECP approval, MSs must transpose EU-CEP legislation1 concerning the 
rights and responsibilities of citizen-driven forms of RE generation into national 
enabling frameworks by June 2021 (Lowitzsch, Hoicka and van Tulder, 2020). 
However, national policy makers will most likely remain handicapped in their 
legislative efforts without an empirically validated informational source base 
guiding responsive policies to broaden citizen participation in energy decarboni-
sation efforts.

Limited understanding of the various characteristics shaping citizen partici-
pation in different RE initiatives may in turn result in deficient information 
flows that can potentially lead to misguided or insufficient RE investment deci-
sions, as well as to regressive RE policies hindering (rather than supporting) cit-
izen-financed RE developments. This might be particularly true for some BSR 
countries, where citizen investment preferences for co-financing community-
driven forms of RE generation have seldom been explored.2 The study reported 
in this chapter aims to address this information deficit through an analytical 
examination of different factors influencing citizen interest and participation in 
collective investment schemes for different RE project configurations through-
out the BSR.

In order to do so, we use data from an international discrete choice experiment 
(DCE) survey conducted across every BSR country: Germany, Poland, Lithuania, 
Latvia, Estonia, Finland, Sweden, Norway and Denmark. Respondents were pre-
sented with different investment options to co-finance RE generation schemes. 
Through multinomial logistic regressions conducted on the survey data, we draw 
inference on the relative influence that different national socio-economic trends, 
energy cultures and demographic factors have in shaping citizen financial par-
ticipation on different RE investment schemes and derive empirically validated 
insights on citizen-centric RE policy support as a key constitutive pillar of NECP 
design.

We structure the chapter as follows: first, we conceptualise community renew-
able energy through a socio-technical lens and introduce insights from the social 
acceptance literature to enrich our conceptualisation. With this novel combina-
tion, we add to existing acknowledgements of citizens’ salience for the realisation 
of sustainable energy transitions beyond their traditional “end-user” role (Göpel, 
2016; Schot, Kanger and Verbong, 2016; Ingold, Stadelmann-Steffen and 
Kammermann, 2019). Also, we attempt to refine the social acceptance frame-
work forwarded by Wolsink (2018) by exploring the conceptual space result-
ing from the overlap of the community and market acceptance dimensions of 
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renewables’ innovation – we call this the “community-as-investor” acceptance of 
renewables’ innovation.

Secondly, we introduce the DCE survey as our main data collection tool, 
describe the development of our sampling and analytical methodologies and out-
line the steps taken throughout the data gathering process. We follow with a 
descriptive disclosure of our analytical outputs and present the results stemming 
from our regression analysis.

We then reflect on the policy implications stemming from our results and 
discuss the impact that the EU’s latest shift on RE support policy – namely from 
a feed-in-tariff (FiT) system to a competitive tendering scheme in the form of 
auctions – has for incentivising citizen-led finance for CRE across the BSR. We 
specifically narrow in on the Danish and German experiences – two of the most 
prominent countries with long-standing traditions on cooperative association 
(Danielsen, 1995; Jørgensen, 1995; Kemp, Rip and Schot, 2001; Debor, 2018) – 
to illustrate the challenges that such a policy shift has brought in terms of hinder-
ing a more actor-diverse RE development pathway in both countries.

Theoretical considerations

Towards a socio-technical understanding of community renewable energy

Citizen involvement in RE generation schemes has been the object of ample 
enquiry, capturing the attention of both policy and practice actors including 
project developers, asset operators, policy makers, local municipalities, resi-
dents, etc. (Creamer et al., 2019; Seyfang, Park and Smith, 2013). Due to its 
manifold attributes, diverse stakeholder dynamics and multiple project designs 
and legal configurations, citizen-driven or community-based RE has been sub-
ject to countless interpretations and multiple definitions, challenging integra-
tive efforts to reach a broadly accepted definition and resulting in cautionary 
calls against single, all-encompassing definitions (Brummer, 2018; Hicks and 
Ison, 2018).

In that respect, “community renewable energy” (CRE) may be more safely 
approached as an umbrella term encompassing various different “innovative con-
figurations for sustainability” operationalised through different organisational 
forms and/or collective investment vehicles co-driven by environmental and 
social goals (Smith et al., 2015). These may refer to energy cooperatives, munic-
ipality-owned utilities, community development trusts, consumer stock owner-
ship plans or online crowdfunding platforms, to name a few (Hewitt et al., 2019; 
Lowitzsch, 2019; Bourcet and Bovari, 2020; Torabi Moghadam et al., 2020).

Mirroring this organisational versatility, the “community” condition attributed 
to the CRE concept has thus been appraised quite diversely, yet most commonly 
categorised either as a geographically delimited “community of place” with social 
interactions unfolding within a localised setting or as a “community of interest” 
extending participation beyond place-based contexts and facilitating interaction 
based on shared/common interests, such as geographically dispersed co-investors 
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in a cooperative scheme (Walker, 2008, 2011). However, more often than not, 
different types of communities tend to coexist within one CRE scheme simulta-
neously (Bauwens and Devine-Wright, 2018). In that respect, the “community” 
quality of CRE is not necessarily ascribed in reference to the geographic scope 
of the scheme itself (e.g. localised, dispersed), but rather to its citizen-oriented 
participation and membership-based characteristics.

Cutting across this myriad of views and interpretations, however, are two key 
dimensions of “process” and “outcome” underlying different RE development con-
figurations (Walker and Devine-Wright, 2008). While “process” refers to “who a 
project is developed by” and “outcome” to “who a project is developed for” (ibid., p. 
409), both dimensions are anchored in reference to the extent through which differ-
ent stakeholder groups relate to RE technology and its deployment – either through 
direct involvement or indirect affect. Importantly, these two dimensions highlight 
the prominence that social arrangements have in shaping RE technology deploy-
ment efforts irrespective of the scale, cost, efficiency, performance/functionality or 
any other defining techno-economic attribute of the innovation itself (Walker and 
Cass, 2007; Walker and Devine-Wright, 2008). Such an insight implies that RE 
diffusion is partly shaped by the socio-communal arrangement upholding it, with 
more open and collaborative arrangements (e.g. wind energy cooperative) condu-
cive to potentially greater participation and hence socially accepted technology 
diffusion, than closed and private ones (e.g. private utility wind farm).

In that respect, the idea of “social innovation” – whereby social practices, insti-
tutions and networks are reconfigured to empower citizens in supporting novel solu-
tions to address societal challenges – emerges as a highly relevant resource to guide, 
broaden and deepen citizen engagement through novel ways of generating, manag-
ing and consuming energy more sustainably (Cajaiba-Santana, 2014; MacCallum, 
2016; Neumeier, 2017; Polman et al., 2017; Caiati, Marta and Quinti, 2019). It is 
this focus on citizen participation what positions CRE as a social innovation, as it 
effectively reconfigures citizens’ energy consumption and production practices as 
a means to enact renewables’ innovation diffusion processes (Hewitt et al., 2019).

However, it is precisely due to the RE technological innovation itself (i.e. its 
decentralised nature and enhanced modularity) that socially innovative ways of 
collaboration are enabled and more participatory socio-communal arrangements 
are made possible, in the first place (c.f. how many citizen-financed coal-fired or 
nuclear power cooperatives exist?). CRE might therefore be better understood as 
a “socio-technical” innovation for sustainability, whereby novel social arrange-
ments (e.g. cooperative) organise around technological innovations (e.g. renew-
ables, storage) moving across a bi-dimensional continuum of process (open ↔ 
closed) and outcome (collective ↔ private) (see Figure 4.1).

The “community-as-investor” acceptance of renewables’ innovation

The socio-technical conceptualisation outlined above advances an understanding 
of CRE development as a societally embedded process of technological innova-
tion diffusion (Smith, Voß and Grin, 2010; Scherrer, Plötz and Van Laerhoven, 
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2020). Importantly, this positions CRE as a legitimation vehicle through which 
to disrupt the locked-in role of end-users as passive energy consumers, enabling 
individual citizens to join communities of place/interest to collectively finance 
a RE generation facility. In doing so, the subject of acceptance3 correspondingly 
shifts from traditional market incumbents (e.g. energy utilities, commercial pro-
ject developers, capital fund managers, financial institutions, etc.) towards indi-
vidual citizens in their newly acquired role as co-investors of socially innovative 
forms of RE generation.

Embedded in this new role, community-related concerns on e.g. procedural 
fairness, distributional justice, visual impacts, transparency, trust, place attach-
ment etc., become entangled with investor-related considerations on e.g. mar-
ket performance and revenue (un)certainty, tariff structures, fiscal obligations, 
regulatory risk, etc. As such, the community and market acceptance dimen-
sions underlying both stakeholder groups progressively overlap under a hybrid 
“community-as-investor” acceptance dimension representative of the co-investor 
facet of individual citizens which emphasises the relations between the market, 
community and socio-political dimensions of RES developments (see Figure 4.2).

The community-as-investor acceptance is partly shaped by the information 
flows generated through the manifested preferences that individual citizens 
express for a myriad of differing characteristics cutting across the community, mar-
ket and socio-political acceptance dimensions of CRE. For instance, more finan-
cially attractive co-investment schemes offering a higher return on investment or 
shorter holding periods may be better perceived than competing schemes offering 
lower returns or with longer holding times (Salm, Hille and Wüstenhagen, 2016; 
de Brauwer and Cohen, 2020). Additionally, socio-psychological motives such as 
an individual’s particular (pro)environmental behaviour, place attachment, com-
munity identity or energy culture may shape the relative propensity to co-invest 
in any one particular CRE development (Bauwens, 2016; Cohen et al., 2019; 
Süsser, Döring and Ratter, 2017). Furthermore, certain national socio-economic 

Figure 4.1  Community renewable energy (CRE) as a socio-technically innovative 
approach for renewables’ diffusion. Source: authors. 
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or demographic trends such as income/wealth distribution or incidence of energy 
poverty may also play a relevant role in nudging an individual’s propensity to co-
invest or not (Johansen and Emborg, 2018; Leiren et al., 2020).

Table 4.1 illustrates a selective categorisation of these various influencing fac-
tors for the BSR, under two main clusters of characteristics potentially shaping 
citizen preference formation for co-investing (or not) in CRE.

The relevance of the aforementioned factors in the table and other driving fac-
tors in shaping citizen involvement in renewables’ innovation diffusion processes 
has been a recurrent object of enquiry across the acceptance literature. However, 
despite ample empirical work conducted in the context of socio-economic energy 
research, limited attention has been paid thus far to extend survey-based apprais-
als with experimental methodologies (Yildiz and Sagebiel, 2019). This may be 
particularly concerning given the increasing tendency towards evidence-based 
policy as a means to devise effective strategies to foster the diffusion of renewables’ 
innovations, including socially innovative formats such as CRE (Sorrell, 2007).

The empirical enquiry outlined herein attempts to bridge this shortcoming 
through the development of an analytical procedure used on experimental data 
collected for every BSR country. The resulting analytical outputs may thus facili-
tate an empirically validated knowledge source base for calibrating more citizen-
centric NECP designs supporting community-anchored renewables’ innovation 
diffusion processes across the BSR.

Methods and data

Data collection: discrete choice experiment survey design and sampling 
methods

The main data utilised for our analytical procedure was obtained from the 
responses reported to a discrete choice experiment (DCE) included as part of an 

Figure 4.2  Multi-layered conceptualisation of the four dimensions of social acceptance 
of renewables’ innovation – including the novel “community-as-investor” 
acceptance dimension derived from citizen co-investment on renewable energy 
generation. Source: conceptual illustration adapted from Wolsink (2018). 
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international survey conducted across every BSR country to identify different 
decision-driving factors on energy-related choices and behaviours. DCEs are a 
particularly well-suited data collection technique for our analytical purposes, as 
they enable us to estimate probabilistic models to investigate the relative influ-
ence of different socio-economic and demographic variables on individual pref-
erence and related choice dynamics (Yildiz and Sagebiel, 2019). As such, the 
purpose of the DCE section of the survey was to identify the respondents’ levels 
of interest in participating in a community-based investment scheme to finance 
solar or wind energy projects consisting of different financial and operational 
characteristics and to infer the relative influence that national socio-economic 
trends, energy cultures and demographic characteristics have in shaping respond-
ents’ willingness to collectively finance CRE-based developments in their role of 
co-investor.

The DCE survey was distributed online by the market research firm Ipsos 
during 2018–2019. Country-specific panel samples consisted of around 600 
respondents for each BSR country, with a total final sample of 5,425 respond-
ents. Panel samples were drawn through a quota sampling procedure, with 
the requirement that the final samples were representative of each country’s 
national population over the sociodemographic dimensions of age, gender and 
income4 (see Table 4.2).

Table 4.2  Sociodemographic indicators included in the survey quota sampling process.

Country Indicator

Age Gender Monthly income

Mean age 
in sample

Median 
age of 
population

% males in 
sample

% males of 
population*

Sample** Population*** 

Denmark 47.7 41.8 51% 49% €2,093 €2,449
Estonia 40.1 42.1 55% 49% €805 €782
Finland 42.7 42.7 52% 49% €1,772 €1,999
Germany 42.8 46.0 49% 49% €1,653 €1,827
Latvia 41.1 43.5 53% 49% €600 €551
Lithuania 43.0 43.8 55% 49% €549 €511
Norway 42.7 39.5 50% 49% 2,780 €3,206
Poland 42.8 40.7 50% 49% € 498 €495
Sweden 42.7 40.8 51% 51% €1,746 €1,948
BSR 42.8 42.3 52% 49% €1,388 €1,530

Source: authors’ elaboration based on Eurostat (2019b, 2019c, 2019d, 2019e).
*Obtained by taking each country’s ratio of women per 100 men.
**Estimated mean value of equivalised monthly income in EUR; obtained from dividing the net 
household income per number of household members (based on quartile and 90th percentile cut-offs 
from survey respondents.)
***Estimated median value of equivalised monthly income in EUR (obtained by taking the 5th 
decile of each country’s annual income and dividing it by 12 months).
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DCE survey respondents were presented with eight different investment sce-
narios (choice tasks) in a random order, each one displaying a total of three 
different RE investment options (choice objects) to choose from. Two choice 
objects showcased a specific hypothetical investment opportunity displaying a 
unique combination of different investment and operational attributes related to 
a CRE development. A third “opt-out” option was included in each choice task 
where all attribute values were set to zero, provided in the case where a respond-
ent had no interest to invest in any of the two hypothetical investment options 
disclosed in the choice task. Different investment and operational attributes were 
included in the investment opportunities/choice tasks, as well as the range of 
values randomly disclosed under those options (see Table 4.3).

Table 4.3  Investment and operational attributes, their descriptions and range of values.

Investment & 
operational attributes

Description Values

RE installation The type of renewable energy project 
the respondent is investing in

 • Wind farm
 • Solar park

Capital requirement A randomly assigned, risk-
free investment amount the 
respondent has to pay to join any 
of the investment opportunities 
being offered

 • €50
 • €100
 • €1,000
 • €2,000
 • €5,000

Profit rate A one-time lump sum payment to 
the respondent at the conclusion 
of the holding period, when the 
RE project is finalised. Displayed 
as a real rate of return on the 
initial investment that already 
accounts for inflation*

 • 0%
 • 10%
 • 20%
 • 50%

Holding period The number of years elapsed 
until the respondent’s initial 
investment and the profit 
generated from it are both repaid 

 • 5 years
 • 10 years
 • 15 years

Visibility Whether or not the RE installation 
is visible from the respondent’s 
home

 • Visible
 • Not visible

Administrator The legal entity overseeing the 
respondent’s investment and 
in charge of building and 
administering the RE installation

 • Community 
organisation (e.g. energy 
cooperative)

 • Utility company
 • Government entity (e.g. 

municipality)

Source: authors.
*The CE defined “investments” as lump sum money transfers that are to be fully repaid at the 
conclusion of the holding period. This specificity allowed to disentangle the profit rate from the 
holding period and avoided the necessity to consider compounded interest, thereby simplifying the 
set of considerations that respondents had to account for when evaluating the profitability and, by 
extension, the preferred choice option.
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The eight different choice tasks were presented to each survey respondent 
from a randomly selected block in a random order. Respondents were then tasked 
with selecting one option for each of the eight different choice tasks, resulting 
in eight different choices per respondent and a final sample of 43,400 choice 
responses selected from 130,200 different choice objects (i.e. investment options) 
available (see Table 4.4).

Complementing the investment and operational attributes included in the 
DCE section of the survey, we further identify a set of proxy variables representa-
tive of national socio-economic trends, energy cultures and individual demo-
graphic factors potentially shaping survey participants’ DCE survey responses and 
thus their willingness to collectively finance CRE-based developments in each 
BSR country. We split these into three different sets of variables (see Table 4.5).

The national economic, energy and energy culture variables in Table 4.5 con-
tain nation-wide values for each BSR country, matched to respondent observa-
tions from respondents who live in the country. Due to collinearity, all national 
level variables disclosed in Table 4.1 cannot be included together in the choice 
model. However, the included variables still represent major national economic 
and energy indicators, including GDP per capita adjusted for purchasing power 
parity (PPP), electricity price and the share of renewables currently in the national 
energy mix.

Specifically, in regard to the national “energy culture” variables, these are con-
structed from survey responses to three 5-point Likert scale questions, averaged over 
all survey respondents within each BSR country. We compute the standard devia-
tion of these responses at the national level to proxy for the range of viewpoints 
on critical energy issues within a given national context. We call these variables 

Table 4.4  Number of respondents per sampled country, choice options available for each 
respondent and final choices selected from respondents.

Country Number of 
respondents

Investment options 
available*

Final choice responses

Denmark 604 14,496 4,832
Estonia 605 14,520 4,840
Finland 604 14,496 4,832
Germany 603 14,472 4,824
Latvia 600 14,400 4,800
Lithuania 601 14,424 4,808
Norway 603 14,472 4,824
Poland 602 14,448 4,816
Sweden 603 14,472 4,824
BSR 5,425 130,200 43,400

Source: authors’ elaboration based on individual participant responses to the DCE survey.
*These refer to the final number of choice options disclosed to the sample of respondents in 
each country: at the conclusion of the survey each individual survey respondent had seen a total 
of 24 investment options to select from. These were distributed into eight choice tasks with three 
options per task.
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“dissonance,” as higher values denote energy cultures with a wider heterogeneity of 
viewpoints and therefore less societal consensus (see Figure 4.3). We observe that 
the main variation (i.e. respondent dissonance) in these variables across the BSR 
is in the belief that climate change is happening, with some notable variation in 
the dissonance on the belief that RE technologies improve the environment. We 
hypothesise that higher dissonance levels in the national energy culture are pos-
ited to reduce feelings of social cohesion and collective action around climate and 
energy objectives. Thus, citizens in nations with higher dissonance would manifest 
a decreased willingness to co-invest in a CRE. This hypothesis is tested through a 
multinomial logistic regression analysis in the proceeding section.

Analysis and results

Following the DCE survey description outlined in the previous section, the anal-
ysis in this section showcases a) descriptive results of the DCE survey responses 
for each BSR country and b) results stemming from a multinomial logistic regres-
sion that estimates the association of socio-economic trends, energy cultures and 
individual demographic factors (Table 4.5) with BSR citizens’ willingness to co-
finance CRE developments.5

Figure 4.3  Cross-country comparison of respondent dissonance to three main variables 
illustrative of national energy cultures of BSR nations. Source: authors’ 
elaboration based on survey responses. 
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In doing so, the analytical exercise reported hereafter allows for an empirical 
investigation of certain facets of the “community-as-investor” dimension of the 
social acceptance of renewables’ innovation (see Figure 4.2).

Descriptive analysis of DCE survey responses

The 43,400 choice responses obtained from the DCE survey are summarised by 
the share (percentage) of respondents who chose an investment option at least 
once throughout the DCE and the total share (percentage) of investment options 
selected by respondents in each BSR country (see Table 4.6).

Descriptive results indicate an elevated interest expressed by respondents 
for co-investing in CRE developments via collective finance and co-ownership 
schemes: 74% of survey participants selected at least one investment option and 
further chose to co-invest in 53% of choice tasks. These initial results thus point 
towards a substantial acceptance from BSR citizens for CRE opportunities.

Specifically, survey countries with a low or non-existent CRE culture (see 
Table 4.1) and showcasing high acceptance rates (i.e. >50% – Estonia, Lithuania, 
Norway, Poland) may be indicative of citizens’ favourable predisposition to par-
take in novel co-investment schemes on CRE initiatives within their communi-
ties. This may be particularly the case for countries with acutely low RES installed 
capacities per capita (i.e. Estonia, Lithuania and Poland)6 and thus where accept-
ance concerns stemming from new RE infrastructure development are not yet 
consolidated (Cohen et al., 2016).

Survey countries with an emerging or robust track-record on cooperative asso-
ciation (and thus with a strong CRE culture) yet manifesting low acceptance 
rates (i.e. <50% – Denmark, Finland, Germany and Sweden) may be illustrative 
of a more cautious co-investment behaviour due to perceived small-scale energy 
investment risks derived from a combination of prohibitive capital investment 
requirements (Bauwens, Gotchev and Holstenkamp, 2016; Laybourn-Langton, 

Table 4.6  Descriptive statistics of responses to investment options in the BSR.

Country % of respondents selecting at 
least one investment option

Total % of investment options 
selected

Denmark 64% 44%
Estonia 91% 84%
Finland 74% 46%
Germany 74% 49%
Latvia 68% 44%
Lithuania 80% 58%
Norway 75% 52%
Poland 76% 55%
Sweden 64% 44%
BSR 74% 53%

Source: authors.
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2016), strict spatial planning criteria (McLaren Loring, 2007; Bauwens, Gotchev 
and Holstenkamp, 2016), lengthy permitting procedures (Hildebrandt, 2019), 
expensive legal disputes (WindEurope, 2019), unaffordable grid access fees 
(Ruggiero, Martiskainen and Onkila, 2018) and increasingly stringent RE com-
pensation mechanisms (Wierling et al., 2018), among others.

Alternatively for Latvia, a country with a low/non-existent CRE culture and 
acceptance rate (<50%), survey responses may shed additional light on the find-
ings reported by Leiren et al. (2020), which found GHG emission reductions 
from wind energy infrastructure the most salient factor driving the acceptance 
of local communities in the country. While our investment offerings articulated 
the specific economic benefits stemming from CRE co-investments, they omitted 
the positive environmental impacts stemming from such co-investment. In light 
of Leiren et al.’s (2020) findings, a more explicit articulation of our investment 
proposition formulated around the positive environmental impact of CRE could 
potentially yield a more favourable predisposition to co-invest in CRE develop-
ments from Latvian citizens.

While these initial observations may be indicative of BSR citizens’ propen-
sity to partake in socially innovative forms of CRE co-financing, it is impor-
tant to note that the DCE survey design assumes full (albeit imperfect) access to 
robust market information from survey participants and explicitly communicates 
a risk-free and profit-guaranteed financial return. Critically, in spite of the genu-
ine interest that survey respondents may have manifested for any investment 
option, these additional design elements most likely remain a crucial driving fac-
tor underlying the generalised high acceptance manifested for the investment 
options displayed in the survey.

This is an important detail that we further reflect on in our discussion section, 
as it touches directly on the relevance that different RE policy support instru-
ments have for (de)incentivising more actor-diverse RE development pathways 
through, among others, citizen-financed CRE formats across the BSR. It may 
thus have far-reaching implications for ongoing legislative efforts underlying the 
provision of supportive governance and regulatory frameworks captured under 
NECPs.

Multinomial logistic regression: analytical outputs

Building on the respondents’ heterogeneous levels of expressed interest in CRE 
co-investment schemes, we conduct multinomial logistic regressions in order to 
estimate the relationships that the different characteristics depicting national 
socio-economic trends, energy cultures and individual demographic factors have 
with BSR citizens’ willingness to collectively finance CRE-based developments. 
The resulting model estimates the latent probability of an individual’s choice 
for an investment option as a function of the options’ unique combination of 
different financial and operational attributes as outlined in Table 4.3. The esti-
mation of the multinomial logistic model is reported as marginal effects of a 
unit increase of each variable on the individual’s choice probability to select an 
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investment option to co-finance a CRE development. Positive marginal effects 
indicate a favourable influence of a variable on the respondent’s choice probabil-
ity. Alternatively, negative marginal effects indicate an adverse influence on the 
respondent’s choice probability.

Importantly, we consider proxy variables with a p-value of less than 0.1 to 
have a statistically significant marginal effect (see Table 4.7).

Results from the multinomial logistic regression show that the average BSR 
citizen manifests a slight priority for solar parks over wind farms as the preferred 
RE installation to co-finance. However, this observation is likely highly context-
dependent and as such increased heterogeneity may be expected when assessing 
country-specific outputs, as explored in Cohen et al. (2019).

In spite of this first appraisal, it is important to reiterate that our analytical 
efforts do not focus on elucidating the relative effects of the investment options’ 
financial and operational attributes (see Table 4.3) on the respondent’s mani-
fested co-investment choice probabilities and decision-making.7 Instead, our 
primary interest concerns the relative influence that certain socio-economic, 
energy culture and demographic factors constitutive of a nation-wide community 

Table 4.7  Multinomial logit model-estimated marginal effects of selected variables on 
choice probability for selecting an investment option.

Variable Marg. Eff. Std. Err. p-value

National economic & energy characteristics
GDP PPP 1.5E-05 1.8E-06 0.000
Gini index 0.09754 0.0092 0.000
RES share 0.00397 0.0007 0.000
Elec. mkt. share -0.50130 0.0830 0.000
Elec. price -6.08963 0.5889 0.000
National “energy culture” characteristics
RES jobs dissonance -5.94739 0.6004 0.000
CC truth dissonance -3.84145 0.4497 0.000
RES environ. dissonance -3.66271 0.2334 0.000
Individual demographic characteristics
Male 0.08642 0.0122 0.000
HH income 0.02428 0.0060 0.000
Urban 0.01928 0.0135 0.155
HH size 0.00689 0.0063 0.271
Children -0.01157 0.0158 0.464
Age 35–44 -0.06274 0.0170 0.000
Age 4–-54 -0.10491 0.0181 0.000
Age 55+ -0.14687 0.0184 0.000
Solar tech. 0.01000 0.0035 0.004
Capital requirement -5.20E-06 3.40E-06 0.130

Note II: Sample size (N) = 5,425 respondents and 43,400 choice responses.
Note I: Highlighted rows indicate statistical significance at the 10% level. Model estimation includes 
all financial/operational attributes outlined in Table 4.3 yet these estimates are not reported here 
as our primary focus is on nation-wide community characteristics (as opposed to project-specific 
attributes).
Source: authors.
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of citizens have in shaping individuals’ willingness to collectively finance CRE-
based developments across the BSR. In that respect, the analytical outputs stem-
ming from the regression analysis indicate a number of statistically significant 
marginal effects, which we interpret through the “community-as-investor” lens 
outlined in the conceptual framework in section 2.

National economic and energy characteristics

First, we observe a significant negative marginal effect of GDP PPP on the likeli-
hood of CRE co-investment uptake from citizens across the BSR. Interestingly, 
across the BSR, nations with higher Gini index of wealth inequality show higher 
acceptance of CRE schemes, with every unit increase in Gini leading to a 9.7% 
increase in the willingness of BSR citizens to co-invest in CRE schemes. When 
taken together, these two observations plausibly suggest that it is not only a coun-
try’s aggregated wealth – but rather its distribution – that prominently associ-
ates with the propensity of its citizens to collectively invest in community-based 
forms of RE generation across the BSR. Importantly, both GDP and Gini index 
findings may be indicative of the fact that CRE schemes enable a lower required 
investment amount for individuals to co-own RE generation assets, as opposed 
to a fully self-owned scheme (Cohen et al., 2019; Haggett and Aitken, 2015; 
Hall, Foxon and Bolton, 2016; Yildiz, 2014; Yildiz et al., 2015), thus enabling 
population segments with lower financial means to partake in, and benefit from, 
collective investment and co-ownership schemes in contrast to more traditional, 
larger single-investment schemes or private single-owner RE generation systems 
(de Brauwer and Cohen, 2020).

Second, a higher RES share in a country’s final energy consumption appears 
to associate with an increased propensity to co-invest in CRE, on average. 
Specifically, every additional percentage point increase of the RES share in final 
energy consumption yields a corresponding 0.4% average increase in the willing-
ness to co-invest from BSR citizens. As such, BSR countries with higher RES 
market penetrations may be more likely to trigger citizen-financed CRE schemes 
than neighbouring countries.

Thirdly, BSR countries with more restrictive energy markets – in the form of 
either higher market concentrations of leading electricity generators or higher 
household electricity prices – tend to yield lower citizen co-investment prob-
abilities in CRE schemes. Specifically, every additional percentage point increase 
in the market share of the largest electricity generator triggers a 50% decrease in 
the average BSR citizen’s probability to co-invest. Furthermore, higher electricity 
prices are strongly associated with lower willingness to invest, with every 1 Euro 
cent increase in price triggering a 6.1% decrease in willingness to co-invest.8

National “energy culture” characteristics

Turning to the energy culture characteristics, we attempt to use these as a means 
to forward a better understanding of the relative influence that community 
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cohesion/dissension on different energy-related aspects has on driving an indi-
vidual’s propensity to invest in energy socio-technical innovations such as those 
disclosed under the CRE concept.

For our particular purposes, we align with Walker (2008) in adopting a broad 
view of “community,” in our case illustrating the nation state where a given indi-
vidual resides. This enables us to assess the relative influence that country-level 
social cohesiveness has in shaping an individual’s decision to co-invest in CRE. 
With this in mind, we take the “dissonance” variables (see Figure 4.3) as proxy 
values to measure the relative social cohesion across the sample countries (as 
these showcase the range of viewpoints with respect to the energy culture of 
a nation-wide community of citizens) and test the hypothesis that higher dis-
sonance levels in the national energy culture are posited to reduce BSR citizens’ 
willingness to co-invest in a CRE initiative.

Across the BSR, dissonance within the national community’s energy culture 
is shown to negatively drive CRE co-investment probability choices for all three 
“energy culture” proxy variables (see Table 4.7). Specifically, individual disso-
nance regarding the impact of RES uptake on job creation showcases the strong-
est negative marginal effect on co-investor acceptance for CRE, with a 0.01 unit 
increase in dissonance associated with a 5.9% point reduction in the probability 
of CRE co-investing. Similar findings are observed for individual dissonance on 
the veracity of climate change (-3.8% points) and with respect to the environ-
mental benefits from increased RES adoption (-3.7% points).

These findings substantiate our hypothesis that higher dissonance levels in 
the national energy culture can reduce the willingness to co-invest in CRE ini-
tiatives. As such, BSR countries with increased societal discrepancy on energy 
and climate issues may tend to disfavour co-investment schemes on CRE, while 
BSR countries with reduced discrepancy may tend to favour CRE co-investment 
schemes.

Individual demographic characteristics

We complement the insights disclosed above with a set of demographic charac-
teristics furthering a more rounded appraisal of the individual members constitu-
tive of a nation-wide community of citizens.

As expected, household disposable income exerts a strong positive marginal 
effect on the acceptance of CRE co-investment offerings from citizens across the 
BSR. Specifically, for every €100 increase in household income the probability to 
invest in CRE is 2.4% points higher.

Age appears as a relevant driver in choice probability formation across the 
entire sample, with respondents aged 35–44 more accepting of co-investment 
options than older respondents aged 45–54 and 55+. Such an observation may 
suggest reduced risk aversion (or a willingness to wait for more mature invest-
ments) from younger groups, who are more inclined to the possibility of co-
investing in socio-technically innovative forms of RES diffusion.
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Finally, female respondents on average are less likely to invest in the options 
offered. This translates into an 8.6% reduced likelihood on the probability to co-
invest in CRE schemes for female respondents.

Discussion and conclusion

The analytical outputs outlined in the preceding section showcase an overall 
high interest expressed by BSR citizens to partake in socio-technically innova-
tive forms of CRE co-financing. However, our use of country-level variables in 
the logistic regression model opens the door for country-level factors that were 
left out of the model to induce omitted variable bias. As such, we cannot inter-
pret these country-level variables causally and instead note that the results stem-
ming from our analytical exercise suggest a heterogeneity of driving influences 
both fostering and hindering the community-as-investor acceptance of citizens 
for partaking in CRE developments across the BSR. As such, future work could 
narrow down the community boundaries and consider the role of smaller commu-
nity units (e.g. regional/provincial jurisdictions, municipalities, neighbourhoods) 
in facilitating citizen-financed CRE schemes, as well as develop in greater depth 
the number of driving influences underpinning each set of variables outlined in 
Table 4.7.

Furthermore, it is critical to reiterate here that our empirical findings rest on 
a DCE survey design that explicitly communicated to respondents a risk-free and 
profit-guaranteed financial return.9 These facts, paired with the availability of 
multiple investment options, may substantiate the elevated acceptance mani-
fested for the investment options being offered (see Table 4.6).

Approximating the DCE conditions above would thus require NECP legis-
lative efforts across the BSR to risk-proof citizen investments by ensuring the 
bankability of CRE-oriented concepts. Relevant (yet non-exhaustive) measures 
could include:

• Facilitating easy access to government-backed finance (e.g. via low interest 
or interest-free public loans, capital subsidies, loan guarantees);

• Harmonised fiscal incentives (e.g. via production tax exemptions to clean 
fuel commodities commensurate with their CO2 emissions avoidance poten-
tial and in consonance with domestic carbon taxes);

• Long-term remuneration schemes (e.g. via feed-in policies).

These and other RES support policies may contribute to advance a risk-minimised 
environment conducive to the participation of more socially innovative but risk-
exposed CRE stakeholders such as energy cooperatives. In that respect, the pro-
gressive evolution towards more stringent remuneration mechanisms across the 
EU – culminated by the latest policy trend to substitute Feed-in-Tariff (FiT) 
schemes for competitive tendering in the form of RE auctions – runs diametri-
cally opposite to such an objective. The disruptiveness of such a policy shift for 
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citizen-financed CRE can be observed in countries with long-standing traditions 
on cooperative association such as Denmark and Germany, often considered 
frontrunners in fostering CRE-based developments (Danielsen, 1995; Jørgensen, 
1995; Kemp, Rip and Schot, 2001; Debor, 2018; Roberts, 2020).

In 2002, over 700 energy cooperatives owned approximately 40% of all wind 
power installations in Denmark, with up to 150,000 participating households 
across the country (Bauwens, Gotchev and Holstenkamp, 2016; Wierling et al., 
2018). An additional 40% was owned by single individuals (mostly farmers) and 
the remaining 20% by energy utilities (Bauwens, Gotchev and Holstenkamp, 
2016). However, between 2000–2003 Denmark enacted legislation to substitute 
its FiT-based remuneration scheme for market premiums, lowering FiT pay-
ments by 25% along with a reduction in their duration (Bauwens, Gotchev and 
Holstenkamp, 2016; Roberts, 2020). This resulted in a substantial decrease in 
wind energy cooperatives. In effect, by 2004 the number of households owning 
shares in energy cooperatives had declined to 100,000 and by 2009 to 50,000 
(Mendonça, Lacey and Hvelplund, 2009). By 2010, no more than 15% of wind 
energy assets were owned by cooperatives, and by 2017 less than 200 wind energy 
cooperatives remained operational across the country (Wierling et al., 2018).

Along similar lines, in 2014 Germany hosted almost 800 energy coopera-
tives, the largest number from any EU country (Wierling et al., 2018). By 2016, 
German citizens owned 42% of the country’s installed renewable power capacity 
(trend:research, 2017). The prolonged use of FiTs throughout the 2000s contrib-
uted amply to this outcome, triggering an eleven-fold increase in community-
based cooperative associations between 2000–2014 (Leiren and Reimer, 2018; 
Wierling et al., 2018). In 2014, Germany transposed EU legislation to substitute 
its FiT-based remuneration scheme for an auction-based system of competitive 
tendering. On its first 6 pilot auction rounds between 2015–2016, only 0.8% 
of bids were won by energy cooperatives, triggering the dissolution of over 163 
RE cooperatives (Bundesnetzagentur, 2015a, 2015b, 2016a, 2016b, 2016c, 2017; 
Beermann and Tews, 2017). In light of such bleak prospects, in 2017 the German 
Federal Network Agency issued an auction round with special provisions for com-
munity energy associations, yet a loosely formulated definition of “citizen energy 
companies” (CECs) enabled corporate developers to rather easily qualify as CECs 
when in fact their operational structure and financial capital was not reflective 
of such a legal form (Tews, 2018; Gsänger and Karl, 2020). Furthermore, only 14 
new energy cooperatives were created in 2019 as opposed to 139 newly founded 
cooperatives in 2013 (Roberts, 2020).

Denmark’s and Germany’s experiences thus offer a stark reminder of the 
increasing policy risk derived from competition-inducing regulatory frameworks 
for fostering an actor-diverse energy transition based on the participation of citi-
zens as co-investors of socially innovative RE generation concepts locally embed-
ded around participatory practices. In that respect, the increased price volatility 
and revenue uncertainty brought about with the progressive evolution from fixed 
FiTs, to market premiums and ultimately towards auction schemes imposes too 
high a barrier for unlocking citizen-financed CRE formats, as these do not tend 
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to be driven entirely by profit-seeking enterprises but by communal initiatives 
with other social and environmental motivations (Breukers and Wolsink, 2007; 
Bomberg and McEwen, 2012; Rogers et al., 2012a, 2012b). BSR countries with 
limited experience in CRE-based policy development may thus find the Danish 
and German experiences instrumental in their legislative efforts to design respon-
sive NECP proposals rewarding – rather than penalising – citizen involvement in 
national energy decarbonisation efforts, as required under the EU-CEP.10

The analytical enquiry reported herein attempts to bridge the potential infor-
mation deficit regarding individual preference formation with respect to citizen-
financed forms of CRE generation. The guiding objective of this enquiry has 
therefore been to contribute to an empirically validated knowledge source base 
for substantiating citizen-centric NECP design efforts and, in doing so, contribute 
to foster a socially legitimised diffusion of renewables’ innovation across the BSR.

Ultimately, our conceptual contribution and empirical enquiry jointly 
attempt to support BSR countries in their efforts to address and operationalise 
the European Union’s ambition to have citizens “take ownership of the energy 
transition, benefit from new technologies to reduce their bills, [and] participate 
actively in the market” (European Commission, 2015, p. 2).
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Notes
1 These refer to the official definitions of “renewable energy communities” (RECs) and 

“citizen energy communities” (CECs) disclosed under the recast Renewable Energy 
Directive – RED II ((EU) 2018/2001) and the recast Internal Electricity Market 
Directive – IEMD ((EU) 2019/944), respectively. For details see https://ec .europa .eu /
energy /topics /energy -strategy /clean -energy -all -europeans _en.

2 With the exception of Germany, where various empirical studies have been con-
ducted on the driving motivations behind citizen participation in community-driven 
forms of RE generation. Examples include Yildiz (2014) for financial motivations and 
Kalkbrenner & Roosen (2016) for social and environmental drivers. Furthermore, 
other studies have also conducted similar enquiries – albeit to a lesser extent – under 
a Danish context (e.g. Johansen & Emborg, 2018).

3 As opposed to the object of acceptance which, in this case, would be the socio-tech-
nical innovation itself (i.e. CRE-based development or legal entity such as an energy 
cooperative).

https://ec.europa.eu
https://ec.europa.eu
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4 It is important to note that the outlined sampling procedure was conducted to ensure 
representative samples for each BSR country. Therefore, the resulting final sample is 
not weighted according to national population.

5 Important to note that our analytical exercise does not address the relative effect of 
the investment options’ financial and operational attributes (Table 4.3) in shaping 
respondents’ manifested choice probabilities, as this is dealt in greater detail in Cohen 
et al. (2019) and de Brauwer & Cohen (2020).

6 In 2018 Estonia (0.48 kW/capita), Lithuania (0.3) and Poland (0.22) had the 6th, 
4th and 2nd lowest RES installed capacities per capita of the EU-28, respectively 
(IRENA, 2019; Eurostat, 2020g).

7 These are addressed in greater detail in Cohen et al. (2019) and de Brauwer & Cohen 
(2020).

8 Specifically with respect to household electricity prices, it is important to note that 
these do not drive the return on the investment disclosed in the investment options 
presented to survey respondents, since the rate of return is specified as a differentiated 
attribute on the choice experiment. The observed influence of household electricity 
prices highlighted here therefore relates to structural characteristics of national energy 
markets aggregated across the BSR.

9 While not originally conceived to mirror a specific policy framework, these additional 
design elements are representative conditions illustrating the risk-contained and 
financially enabling regulatory environment facilitated under a fixed Feed-in-Tariff 
(FiT) system, whereby a stable remuneration is guaranteed to RES-E operators based 
on a combination of long-term (e.g. 20 years) fixed electricity prices, along with “pri-
ority dispatch” guarantees (Lipp, 2007; Fouquet and Johansson, 2008; Cointe and 
Nadaï, 2018).

10 Poland’s NECP, for instance, has a target to facilitate the creation of around 300 
“community energy clusters” by 2030, yet existing regulation appears ill-suited in 
generating the necessary legal, financial and regulatory certainty to expedite cluster 
developments across its jurisdiction (Dragan, 2020).
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Elizabeth Côté a,*, Mak Đukan b,c, Cristian Pons-Seres de Brauwer b, Rolf Wüstenhagen a 

a University of St.Gallen, Institute for Economy and the Environment (IWÖ-HSG), Müller-Friedberg-Str. 6/8, 9000 St. Gallen, Switzerland 
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A B S T R A C T   

Renewable energy (RE) auctions were partly introduced to lower the cost of policy support. However, policy-
makers are increasingly aware that effective policies require a broader set of objectives that include securing 
actor diversity and social acceptance. While several countries have introduced measures to incentivize citizen 
participation in RE projects to meet those objectives, little is known about their effect on the risk perceptions of 
developers in auction settings. Based on insights from 559 experimental choices made by 61 European project 
developers, this study investigates risk-return preferences for different onshore wind energy auction designs. We 
show that developers are willing to accept the requirement to submit bid bonds up to a certain threshold, and 
that a 36-month realisation period is preferred overall. While developers may be open to citizen co-investment, 
the risk premiums they require increase with the share of capital offered to local residents in auction settings, 
highlighting an apparent trade-off between promoting actor diversity and low-cost RE deployment. Policymakers 
unwilling to compensate developers for the price of increasing actor diversity may have to find other ways to 
promote citizen participation in order to achieve RE objectives, as this factor may have important implications 
for the acceptance of RE deployment.   

1. Introduction 

To foster the deployment of renewable energy (RE) at the lowest 
possible cost to taxpayers and energy consumers, the European Com-
mission proposed in 2014 a shift from administratively-set support 
schemes to competitive tendering (EC, 2019, 2014). Since then, auctions 
have become the dominant instrument for allocating financial support to 
RE projects across the European Union (EU) (CEER, 2020). Auctions 
introduce new risks for project developers and have been shown to 
create disproportional challenges for smaller actors such as RE com-
munities (Grashof, 2019; Morris, 2019; Tews, 2018). Further, RE pro-
jects – in particular, onshore wind – are also facing growing opposition 
in many countries, which often results in additional risks and delays for 
developers (Brindley and Fraile, 2021; IEA, 2020; Quentin, 2019). In 

this context, the European Commission called for a more proactive role 
of citizens in decarbonization efforts to foster the acceptance and 
deployment of RE infrastructure (EC, 2015). This has become even more 
relevant in light of recent renewed ambition to engage in climate 
action.1 

Research shows that citizen participation plays an important role in 
fostering the acceptance of RE projects (Bauwens and Devine-Wright, 
2018; De Luca et al., 2020; Hvelplund et al., 2017; Vuichard et al., 
2019), including financial participation through citizen investment 
(Johansen and Emborg, 2018; Lienhoop, 2018; Musall and Kuik, 2011; 
Warren and McFadyen, 2010). However, projects with shared owner-
ship – i.e., RE assets jointly owned by professional developers and local 
citizens through, for example, co-investment schemes – may be associ-
ated with increased risk and costs for developers (Goedkoop and 
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E-mail address: elizabeth.cote@unisg.ch (E. Côté).   

1 In April 2021, the European Parliament and Council of Europe reached partial agreement on increasing the stringency of the 2030 target for greenhouse gases 
emission reductions from a 40% to a 55% reduction (European Parliament, 2021). This has led to an upward revision of the EU’s current 32% RES target to at least a 
40% RES share in final energy use by 2030, which itself would require a threefold increase in the 179 GW of wind power capacity installed today (EC, 2021, 2020; 
WindEurope, 2021). The European Commission expects Member States to use RE auctions to operationalise more predictable RE power capacity deployments, both in 
terms of support cost (competitiveness) and pace (timeliness) (EC, 2020; European Parliament and Council of Europe, 2018). 
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Devine-Wright, 2016). In an effort to increase citizen engagement and 
local acceptance, EU legislation mandates that Member States introduce 
provisions aimed at enabling citizen participation in RE projects through 
a variety of measures, including community-based co-investment and 
joint ownership models (European Parliament and Council of Europe, 
2019, 2018). The European Commission also plans to periodically assess 
the performance of national RE auction schemes to ensure their suit-
ability according to several criteria – namely, cost-effectiveness, actor 
diversity, and local acceptance of RE infrastructure (European Parlia-
ment and Council of Europe, 2018). 

Auction designs vary across countries (del Río and Kiefer, 2021), and 
can be tailored to meet different policy objectives (Mora et al., 2017a). 
Until now, only a few EU Member States have introduced specific auc-
tion design elements to incentivize citizen participation (BMWi, 2017; 
CRE, 2020; DECC, 2020a). Their experience exemplifies how tailoring 
auctions to ensure actor diversity remains a challenging endeavour 
(Mora et al., 2017a). Indeed, these measures have typically resulted in a 
low share of successful bids that included citizen participation (Gsänger 
and Karl, 2020; Rüdinger, 2019), suggesting a limited understanding of 
bidders’ risk perceptions. To fill this gap, our study addresses the 
following research question: 

How do different auction design elements aimed at fostering citizen 
participation influence the risk perceptions of RE project developers, 
and their willingness to participate in auctions? 

Our study addresses this question by drawing on insights from a 
choice experiment conducted with 61 European onshore wind energy 
project developers who made a total of 559 experimental decisions. The 
objective was to investigate the risk perceptions of developers with re-
gard to various actor-specific auction design elements and shed light on 
their preferences for different forms of citizen participation. In doing so, 
this study contributes to research on RE auctions, citizen participation, 
and investor decision-making. In particular, it contributes to the 
growing academic and policy debate about how actor diversity can be 
fostered in the context of RE auctions (Álvarez and del Río, 2022; Gra-
shof, 2019), and to the discussion about policies aimed at mandating 
citizen co-investment (Goedkoop and Devine-Wright, 2016; Rüdinger, 
2019). Gaining a better understanding of how auction design elements 
influence the risk perceptions of project developers allows us to derive 
evidence-based policy recommendations that may help policymakers to 
find the right balance between cost-reducing and risk-increasing auction 
designs. 

The remainder of this study is structured as follows: Section 2 re-
views key auction-related risks and existing actor-diversity measures 
introduced in RE auction settings. Section 3 elaborates on the method-
ological approach and experimental design. Section 4 reports and dis-
cusses the results of the choice experiment. Section 5 concludes by 
summarizing key findings, discussing policy implications, and suggest-
ing future lines of research. 

2. Background and literature review 

The introduction of RE auctions was triggered by a perception that 
previous support schemes may have been overly generous to some RE 
producers, while simultaneously becoming increasingly costly for elec-
tricity end-users (Gründinger, 2017; Vorholz, 2012). As the cost of RE 
support is ultimately borne by consumers, policymakers are concerned 
about the cost-effectiveness of support schemes, and would like to avoid 
situations where investors capture higher profits than needed to achieve 
energy targets. Previous research on RE policymaking has shown that 
perceived risk is an important moderator of policy effectiveness, and 
that attempts at reducing policy cost may come with increases in risk 
(Lüthi and Wüstenhagen, 2012). Since investors do not only look at 
returns, but at risk-adjusted returns, policies aimed at maximizing 
cost-effectiveness may unintentionally crowd out investors who 
perceive the return of a policy scheme as being too low to compensate 
for the risk. This could result in (a) a lack of actor diversity, meaning 

only those investors with the lowest return expectations and/or the 
greatest ability to absorb risk remain, or even (b), a failure to reach 
policy targets if the remaining investors are unable to mobilize sufficient 
capital (Karneyeva and Wüstenhagen, 2017). Both effects are counter-
productive for effective long-term policies. In the case of actor diversity, 
there are concerns that a negative feedback loop could occur if small, 
local developers are crowded out, potentially accentuating social 
acceptance challenges. Therefore, policymakers would be well advised 
to not just monitor the short-term cost-effectiveness of policies, but to 
keep an eye on investors’ risk perceptions and the required risk-adjusted 
returns of different investor types, including those who take on board 
citizen co-investment. 

As with other RE policies, it is the specific design elements of auc-
tions that determine the risk-return expectations of investors. To un-
derstand how auction design elements influence risk perceptions, this 
section first reviews salient auction-related risks and their impact on 
different types of bidders. It also provides examples of actor-specific 
measures introduced in some European auction schemes to mitigate 
these risks and promote actor diversity. In doing so, it lays the founda-
tions for the following analysis and discussion. 

2.1. Overview of risks to project developers in renewable energy auctions 

Several auction design elements have the potential to influence risks 
and returns for investors (Polzin et al., 2019; Winkler et al., 2018). 
Auction-related risks vary at different project development stages, and 
their impact depends on bidders’ size, financial robustness, and business 
model (Đukan et al., 2019). This section provides an overview of how 
allocation, planning, qualification, non-compliance, and shared owner-
ship risks may affect larger and smaller bidders. These risks represent 
key considerations in the decisions of developers to participate in RE 
auctions, and have in most cases been targeted by policy measures 
aimed at promoting actor diversity in auction settings (see Subsection 
2.2 and 3.3). They are thus operationalized in the subsequent choice 
experiment through the inclusion of different levels of competition, bid 
bonds, realisation periods, and citizen co-investment requirements. 
Beyond this, auction design elements that may also affect exposure to 
other risks are specified as constants in the choice experiment to avoid 
dominant effects, enabling a focus on specific actor-diversity measures. 
These include, for example, the type of remuneration schemes which 
influence exposure to price risk, and the choice of pricing rule which 
may induce strategic bidding and increase the risk of project 
non-realisation (Polzin et al., 2019).2 Fig. 1 summarizes the conceptual 
framework used in this study. 

2.1.1. Allocation risk 
The risk of (not) obtaining support – i.e., allocation risk – is the 

largest source of risk introduced by auction-based support schemes 
(Đukan and Kitzing, 2021). As such, auctions create structures whereby 
developers invest resources into projects while remaining uncertain of 
their financial viability until results are announced (Botta, 2019). Since 
larger bidders are usually more financially robust than smaller de-
velopers, they are less exposed to allocation risk. They tend to develop 
large project portfolios and benefit from several revenue streams, thus 
diversifying the risk of sunk costs that project failures may incur (Đukan 
et al., 2019). 

In contrast, smaller developers who operate locally – particularly 
citizen-led organisations – may follow a “one-project approach” (Lucas 
et al., 2017). As such, their relative exposure to sunk costs is greater. 
Further, they may face local constraints like limited space or wind 

2 The remuneration scheme determines the payment mechanism a public 
entity provides to financially support successful bids, while the pricing rule 
defines the mechanism of selecting winning bidders and awarding support to 
them (AURES, 2019a; 2019b). 
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resources, which may hinder resource-optimization. Smaller actors tend 
to have higher capital expenditure due to their limited capacity to 
benefit from economies of scale (Grashof, 2019). Additionally, 
citizen-led organisations are also not exclusively profit-driven but 
instead emphasize principles like procedural and distributional fairness, 
environmental stewardship, and community empowerment (Fischer 
et al., 2021; Holstenkamp and Kahla, 2016; Seyfang et al., 2013; Yildiz 
et al., 2015). These characteristics can result in relatively high costs, 
which may be offset by lower return requirements, or decrease price 
competitiveness and increase exposure to allocation risk. Beyond these 
actor-specific characteristics, allocation risk is also amplified by expo-
sure to other types of risk; in particular, planning, qualification, 
non-compliance, and shared ownership risks. 

2.1.2. Planning risk 
Auctions are volume-based support allocation mechanisms (Held 

et al., 2014) in which an authority defines the volumes of a good to be 
auctioned and plans an auction schedule accordingly. Defining and 
communicating such RE support rollout provides clarity to investors 
about future market demand (Gephart et al., 2017). Organising 
long-term, continuous auction schedules increases certainty compared 
to short-term “stop-and-go” schedules (Mora et al., 2017b; Wigand et al., 
2016), and reduces planning risk – a risk caused by auction volumes and 
frequency and their effects on project development uncertainty. 

Planning risk is closely linked to allocation risk, mainly because 
auction volumes also affect the level of competition – i.e., the ratio be-
tween the expected volume of power capacity submitted by auction 
participants and the volume of power capacity tendered by the authority 
conducting the auction (the auctioneer). Setting auction volumes at 
levels at which the auctioned RE capacity is relatively scarce compared 
to the potential volume of the submitted projects may increase the level 

of competition and reduce support costs (del Río, 2017; del Río and 
Linares, 2014; Winkler et al., 2018). While this increases allocation risk, 
it also affects planning risk, as project developers have less clarity in 
their ability to recuperate development costs. This can particularly affect 
smaller actors who develop small-scale and less cost-efficient projects. In 
contrast, larger developers who operate internationally and who seek 
sites with greater resources can tap into multiple markets. This increases 
their relative competitiveness and reduces their exposure to planning 
risk. 

2.1.3. Qualification risk 
When preparing for an auction, bidders often have to meet material 

and financial qualification requirements – e.g., by securing building 
permits or submitting financial guarantees (Soysal and Kurgpold, 2016). 
In the latter case, developers must submit bid bonds to qualify for auc-
tion participation, and/or performance bonds to ensure timely project 
realisation. Such requirements may decrease the short-term financial 
liquidity of bidders, especially when balance sheets are small relative to 
the size of guarantees required (Đukan et al., 2019). As such, they may 
constitute a barrier to auction participation for capital-constrained ac-
tors (Held et al., 2014; IRENA and CEM, 2015; Wigand et al., 2016) – in 
particular, for smaller developers or community-led organisations 
(Botta, 2019). 

2.1.4. Non-compliance risk 
Auctioneers implement penalties by retaining financial guarantees 

when bidders fail to comply with contractual agreements – e.g., if pro-
jects are not realized within a specific timeframe (Soysal and Kurgpold, 
2016). Shorter realisation periods may increase non-compliance risk – i. 
e., the risk of incurring penalties in the case of non-compliance with the 
requirements defined in the awarded support contract (Hochberg and 

Fig. 1. Schematic overview of major risks associated with different auction design elements, their appearance in the project development process, and their duration. 
The black boxes represent the auction design elements that are considered within the scope of this study, while the grey boxes represent the elements that are outside 
of its scope. The list of auction design elements is not exhaustive. 
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Poudineh, 2018; IRENA and CEM, 2015). Smaller and less experienced 
developers have less expertise dealing with pitfalls during the permitting 
process (Amazo et al., 2020). This makes them more vulnerable to 
breaching realisation deadlines than their larger counterparts if permits 
are procured after auctions. As described in Subsection 2.1.1, smaller 
actors also have less ability to spread the cost of paying penalties due to 
the limited size of their project portfolios. In contrast, longer realisation 
periods could reduce their exposure to non-compliance risk. However, it 
could also stimulate underbidding and speculative behaviours by 
allowing bidders to postpone their final investment decisions to when 
the actual costs and benefits of developing a project become clearer (del 
Río and Linares, 2014; Matthäus et al., 2021). 

2.1.5. Shared ownership risk 
Auctioneers can introduce different auction design elements to foster 

citizen co-investment (del Río, 2017; Lundberg, 2019). However, pro-
moting (or even mandating) shared ownership can pose several chal-
lenges to developers. While co-investments might enable developers to 
mitigate the risk of public contestation – thereby increasing the likeli-
hood of securing building permits (Goedkoop and Devine-Wright, 2016; 
Slee, 2015) –, trust plays a central role in the success of such arrange-
ments (Kalkbrenner and Roosen, 2016). Locally embedded developers 
who share local values might have an advantage over external de-
velopers who would need to allocate substantial resources to locate, 
mobilize, and entrust local citizens (Goedkoop and Devine-Wright, 
2016). Larger external developers may thus be more exposed to the 
risk of failed co-ownership than smaller actors. Local constraints such as 
population density, average income, and project concentration may also 
limit the amount of citizen capital available (FPF, 2017). This could 
challenge the realisation of shared ownership initiatives and increase 
bidders’ exposure to financial and non-compliance risks. Other aspects 
of co-investment schemes like the method used to determine the price of 
shares or the minimum holding period can also influence exposure to 
shared ownership risk for developers. 

2.2. Auction design elements to mitigate risks and promote actor diversity 

To inform the design of our choice experiment, this subsection pro-
vides an overview of how some European countries have implemented 
auction design elements to address the risks presented in Subsection 2.1 
and promote actor diversity. While several EU Member States have 
introduced specific actor diversity measures, the overview presented 
here provides details on the German, French, and Irish experiences. To 
the authors’ knowledge, only these three countries had implemented 
design elements calibrated to induce greater actor diversity in their 
national auction schemes at the time of writing. These cases are also of 
particular interest as they illustrate contrasting approaches in terms of 
policy measures, timing, duration, and experiences yielded thus far for 
incentivising greater citizen participation. A brief overview of these 
design elements and their outcomes are reviewed and summarised in 
Table 1. 

2.2.1. Financial qualification 
To decrease qualification and allocation risks, auctioneers can cali-

brate financial guarantees to different actor types. For instance, both 
Germany and France introduced a 30,000 €/MW bid bond requirement 
in their onshore wind energy auctions (see Table 1). While France 
maintained the same requirement for all auction participants, Germany 
initially differentiated between actor groups by imposing a 15,000 
€/MW bid bond on ‘community energy companies’ (CECs). However, 
the auctioneer withdrew this preferential rule in 2018, and instead 
applied a uniform bid bond of 30,000 €/MW for all bidders. Similarly, 
Ireland’s first RE auction required a 2,000 €/MW bid bond and a 25,000 

€/MW performance bond from all participants, except for some 
community-led projects. 

2.2.2. Realisation period 
To reduce non-compliance risk, auctioneers can also differentiate 

between different actor-specific realisation periods. For instance, France 
and Ireland imposed a 36-month and 23-month realisation period, 
respectively, for all auction participants (see Table 1). In contrast, 
Germany initially imposed a 30-month realisation period for commer-
cial developers, and 54 months for CECs. However, the auctioneer 
rescinded this preferential condition in 2018 and imposed a 30-month 
realisation period for all auction participants. 

2.2.3. Shared ownership 
In 2017, Germany introduced preferential conditions for projects 

with citizen ownership, including less stringent material and financial 
pre-qualification requirements, a longer realisation period, and actor- 
specific pricing rules (BMWi, 2017). However, all preferential condi-
tions were withdrawn in 2018, except for the pricing rule. In tandem 
with Federal provisions, the state of Mecklenburg-Vorpommern also 
introduced a law obliging project developers to offer local residents and 
municipalities the possibility to invest in projects and own at least 20% 
of shares in project companies, irrespective of their participation in 
auctions (GVOBl. M-V S. 258, 2016). 

In France, successful bidders received a 3 €/MWh premium if local 
actors owned at least 40% of the joint-stock company or cooperative 
shares (with voting rights), and a 1 €/MWh premium if at least 10% of 
the project value was financed locally via equity or debt investment 
(CRE, 2020).3 These measures are being reviewed and may be replaced 
by a multi-criteria, points-based ranking system whereby additional 
points can be granted to bids that pledge to include citizen investment 
(Énergie Partagée, 2020; Pié, 2021). 

Finally, Ireland’s first auction established a separate actor-specific 
category for projects with shared ownership (i.e., community-led pro-
jects),4 along with two technology-driven categories. While community- 
led projects could bid in any category, if they competed only in the 
‘community’ category, they benefited from pre-qualification exemptions 
(DECC, 2020a). However, in the next Irish auction the ‘community’ 
category will be reserved for projects that are fully owned by local 
communities, and a separate citizen investment scheme could be 
introduced (DECC, 2021a; 2021b). 

2.2.4. Auction outcomes: level of competition and citizen participation 
In Germany, while the first three onshore wind auctions in 2017 

appear to have resulted in a high number of citizen-led projects, a high 
level of competition, and low average awarded support prices (Lund-
berg, 2019), the level of competition has decreased and remained low 
since the withdrawal of preferential conditions for CECs in 2018 (see 
Table 1). These conditions were terminated due to their alleged misuse 
by some developers, who maneuvered around legal definitions to benefit 
from preferential treatment when in fact their financial and operational 
structures were not representative of CECs (Gsänger and Karl, 2020). 
This resulted in the crowding out of community initiatives and a steep 
decline of citizen-driven projects (Gsänger and Karl, 2020; Sach et al., 
2029). Since 2018, average awarded prices have remained high and 
competition levels low. 

The French experience showcases a contrasting outcome, with only 
one undersubscribed onshore wind energy auction round. Relatively 
high levels of competition have been paired with declining support costs 

3 This included co-investments involving at least 20 individuals, or local 
authorities (i.e., municipalities).  

4 “Community-led projects” corresponded to projects at least 51% owned by a 
Renewable Energy Community, and where at least 51% of all profits, dividends, 
and surpluses thereby derived were returned to this entity (DECC, 2020a,b). 
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(see Table 1); this arguably occurring at the expense of a decline in 
citizen participation (Rüdinger, 2019). Finally, Ireland’s first auction 
yielded a low level of competition, while fewer than 10% of awarded 
projects were community-led (Eirgrid, 2020). 

3. Methodology 

3.1. Methodological approach 

This study uses a choice experiment to investigate the influence of 
key auction design elements on the decision of onshore wind energy 
project developers to participate in auctions, and to estimate their 
willingness-to-accept distinct auction-related risks. Choice experiments 
are rooted in discrete choice and random utility theory (Manski, 1977; 
McFadden, 1974), and have been widely used by scholars to elucidate 
the preferences of investors for clean energy investment (Petrovich 
et al., 2021; Salm and Wüstenhagen, 2018; Hille et al., 2018; Kubli et al., 
2018; Salm et al., 2016; Menyeh, 2021). This approach assumes that 
objects can be decomposed into sets of attributes and attribute levels, 
and that each level is associated with a part-worth utility.5 It also as-
sumes that individuals aim to maximize the overall utility obtained from 
aggregating attribute-specific part-worth utilities (Lancaster, 1966; 
McFadden, 1980). Since preferences are investigated based on attributes 
and levels that are experimentally manipulated, researchers can elicit 
stated preferences for concepts beyond those observable on existing 
markets (Holmes et al., 2017; Louviere et al., 2000). This strategy is 
particularly suitable in this context as the historical data on citizen 
participation in RE auctions that is required to apply 

revealed-preference methods is limited. Choice experiments have also 
been applied to examine the effect policies have on investment decisions 
(Melliger and Lilliestam, 2021; Chassot et al., 2014; Lüthi and Wüs-
tenhagen, 2012; Pons-Seres de Brauwer and Cohen, 2020), including in 
RE auction settings (Botta, 2019). 

3.2. Survey structure 

The questionnaire was created using Sawtooth Software’s module 
SSI6 and included four sections. First, respondents were asked a set of 
questions about their prior experience with RE auctions and factors 
influencing their bidding decisions. Second, they were introduced to the 
choice experiment and assigned a series of randomized choice tasks 
designed to elicit their preferences for hypothetical auction designs. 
Third, respondents were asked a set of questions aimed at investigating 
their experience with citizen participation and preferences for related 
support measures. Fourth, we collected socio-economic data about re-
spondents (see Table A1 in appendix). The survey was pretested with 
experts between February and April 2021 and improved based on their 
feedback prior to the start of the data collection. 

3.3. Choice experiment design 

The choice experiment comprised two parts. First, respondents were 
asked to imagine that they were planning to participate in a hypothetical 
auction hosted by a European country with a robust credit rating and 
comprehensive regulatory framework to obtain support for an onshore 
wind energy project. The introductory text provided a thorough 
description of the hypothetical auction scheme and project character-
istics (see Fig. A1 in appendix). Second, respondents were presented 

Table 1 
Overview of onshore wind auction design elements for inducing citizen participation in the German, French, and Irish auction schemes, and their outcomes.   

Germany France Ireland 

Auction design elements 

Financial qualification  - 30,000 €/MW bid bond (2017 only: 15,000 
€/MW for citizen energy companies (CECs))  

- 30,000 €/MW bid bond  - 2,000 €/MW bid bond and 25,000 €/MW 
performance bond for all bidders, except some 
‘community-led projects’ (2020 round); 7 
€/MWh bid bond and 24 €/MWh performance 
bond (2022 round) 

Realisation period  - 30 months (2017 only: 54 months for CECs)  - 36 months  - 23 months 

Citizen participation  - 2017: preferential rules for CECs (i.e., lower 
bid bond, no material pre-qualification, longer 
realisation period, and ‘uniform pricing’)  

- 2018: preferential rules suspended, except 
‘uniform pricing’  

- 2021: new voluntary payments to local 
municipalities scheme, operating outside 
tenders  

- 2017: bidders offering capital shares to local 
residents benefit from additional premiums  

- 2018: ‘crowdfunding’ and ‘participatory 
investment’ modalities are specified  

- Today, ‘participatory premium’ under 
review, to substitute by points-based ranking 
system (95% of points for price, 5% for citi-
zen participation)  

- Preference category for ‘Community-led 
Projects’ (separate from developer-led 
projects)  

- ‘Community category’ projects exempt from 
financial and performance guarantees, and 
independent pricing assessment  

- Contribution to community benefit fund for all 
bidders, irrespective of category 

Auction outcomes 

Level of competition &  
actor diversity  

- In 2017, CECs represented 71%, 84%, and 
89% of total capacity bided in each round, 
respectively. Capacity oversubscription (2.67 
kW, 2.93 kW, and 2.59 kW offered per kW 
tendered, respectively), paired with cost 
reductions (avg. clearing price 5.78 €ct./kWh, 
4.29 €ct./kWh, and 3.82 €ct./kWh, 
respectively)  

- Since 2018, 60% of all rounds 
undersubscribed (0.8 kW avg. capacity offered 
per kW tendered). Low competition is 
insufficient to reduce costs (avg. strike prices 
between 5.9 and 6.3 €ct./kWh)  

- All auction rounds but one have been 
oversubscribed (1.7 kW of avg. power 
capacity offered per kW tendered); support 
cost reductions (6.59 €ct./kWh strike price in 
first 2017 round, 5.97 €ct./kWh in 2020 
round)  

- Weak citizen involvement: 2017 auction 
results included 32% of awarded projects 
pledging citizen financial participation; no 
awarded bidder opted for citizen co- 
investment in 2018 round  

- 1st auction (2020) undersubscribed (0.85 
MWh of capacity bided per MWh tendered)  

- Low level of competition, with an avg. strike 
price of 10.4 €ct./kWh for the ‘community’ 
preference category and 7.4 €ct./kWh for the 
remaining ’conventional’ projects awarded – 
compared to a ceiling price of €ct.12/kWh 

Source: Authors’ elaboration based on BGBI (2020), BMWi (2017), Bundesnetzagentur (2017a, 2017b, 2017c), CRE (2020, 2018a, 2018b, 2017), DECC (2021a, 2021b, 
2020a, 2020b), Eirgrid (2020), Énergie Partagée (2020), Pié (2021). 

5 Part-worth utilities are understood here as the levels of utility individuals 
impute to specific characteristics of objects (or attribute levels). The overall 
utility of an object corresponds thus to the sum of its part-worth utilities. 6 https://sawtoothsoftware.com. 
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with a series of choice tasks, each comprising three choice objects 
described by randomized levels of five attributes (see Table 2). Re-
spondents were instructed to indicate the option their organisation 
would most likely opt for, assuming the former were real-life options. 
Alternatively, they could choose a “none” option if none of the choice 
objects disclosed in the choice tasks were sufficiently attractive. The use 
of a none option is generally recommended as it more accurately reflects 
real-life decision situations (Hill, 2017). 

Attributes and levels were selected based on the results of a pre-
liminary study. The latter included a literature review of the factors 
affecting auction-participation decisions, five semi-structured in-
terviews with onshore wind energy project developers held between 
November 2020 and February 2021, expert consultations, and prior 
research conducted in the context of the EU-funded AURES II and 
MISTRAL-ITN projects.7 Interviewees were provided with a list of po-
tential attributes and asked to rank them according to their relative 
importance in relation to deciding whether to participate in auctions. 
The outcomes of this pre-study led to the identification of five auction 
attributes (see Table 2). The attributes and levels were designed to 
reflect the risk exposure various types of bidders face when participating 
in auctions, and to echo the policy trends described in Subsection 2.2. A 
symmetrical design was used to avoid the number-of-levels effect (Salm 
et al., 2016) – i.e., when attributes with more levels are associated with 
higher importance scores than those with fewer levels. 

The gross internal rate of return (‘Gross IRR’) attribute provided an 
indication of the annual return project developers could expect to make 
on their investment if their bid was successful in the auction and support 
was awarded. The Gross IRR included three levels – namely, 4%, 7%, 
and 10%. This design was chosen to elicit the broad range of returns 
respondents may require to be willing to accept changes in other attri-
bute levels. The ‘financial pre-qualification’ attribute represented the 
financial guarantee the auctioneer required for project developers to 
participate in the auction, and included three levels – namely, 5,000 
€/MW, 30,000 €/MW, and 70,000 €/MW. These levels were selected to 
approximate minimum and maximum ranges defined in existing na-
tional regulations based on the AURES II database of EU renewable 
energy auctions,8 and to elicit a broad range of preferences. 

The ‘mandatory share offer to local residents’ attribute corresponded 
to the obligation of developers to offer all citizens whose permanent 
address is within a 5 km radius of the hypothetical onshore wind energy 
project the opportunity to invest equity capital and own a minimum 
share of the project, with voting rights. Three attribute levels were 

selected – namely, 0%, 10%, and 20%. Fig. A2 in appendix illustrates the 
capital structure of the hypothetical project that included the share offer 
to local citizens. In addition, complementary information about the 
conditions of the share offer was provided to respondents.9 

The ‘level of competition’ attribute was defined as specified in Sub-
section 2.1.2, and three levels were selected based on the auction out-
comes presented in Subsection 2.2.4. A low level of competition referred 
to an auction that was expected to be 50% undersubscribed. A medium 
level of competition entailed an expected aggregated volume of power 
capacity submitted that was equal to the volume tendered in the auction. 
A high level of competition implied an auction that was oversubscribed 
by 50%. Further, the ‘realisation period’ attribute represented the 
amount of time respondents were granted to develop the hypothetical 
project after winning the auction. Attribute levels were designed to 
reflect the range of realisation periods observed in different European 
markets, and included 24, 36, and 54 months. 

Finally, the questionnaire included a total of ten randomized choice 
tasks. Fig. 2 provides an example of a choice task as presented to 
respondents. 

3.4. Model specification and willingness-to-accept estimation 

First, we estimated the relative preferences of project developers for 
different auction design elements – or part-worth utilities – by specifying 
a two-level Hierarchical Bayes (HB) model based on survey data using 
the Sawtooth Software. HB models are often used in such studies as they 
enable to address the potential lack of information at the individual 
respondent level by drawing information from other respondents. This 
makes this approach particularly relevant when the number of total 
observations is limited (Rao, 2014). At the lower level (individual 
respondent level), respondents are assumed to systematically select their 
preferred auction participation options based on their respective 
aggregated part-worth utilities. A multinomial logit model is used to 
specify the choice probability of individuals. At the upper level (across 
the population of respondents), a multivariate normal distribution 
comprising a means vector and covariances matrix is used to estimate 
the variation of individual part-worth utilities between respondents and 
to indicate the level of heterogeneity in the sample (Allenby et al., 2005; 

Table 2 
Attributes and attribute levels manipulated in the choice experiment.  

Attributes Description Attribute levels 

Gross IRR The expected annual financial return on investment before fees and taxes if the 
project is awarded support in the auction.  

• 4%  
• 7%  
• 10% 

Financial pre-qualification The financial guarantee required to be able to participate in the auction. The 
guarantee is kept by the auctioning authority if the bid is successful at the auction, 
but the project is not realized.  

• 5,000 €/MW  
• 30,000 €/MW  
• 70,000 €/MW 

Mandatory share offer to  
local residents 

The obligation to offer all citizens who have their permanent address within a 5 
km radius of the project the opportunity to invest equity capital and own a 
minimum share (%) of the project with voting rights.  

• 0%  
• 10%  
• 20% 

Level of competition The level of competition expected in the auction round. Defined as a function of 
the volume of power capacity tendered by the auctioning authority and expected 
aggregated volume of power capacity auction participants submitted in their bids 
to obtain support.  

• Low level of competition  
• Medium level of competition  
• High level of competition 

Realisation period The amount of time successful bidders are granted to develop the project after 
winning the auction.  

• 24 months  
• 36 months  
• 54 months  

7 http://aures2project.eu/; https://mistral-itn.eu/. In particular, the AURES 
II online database of RE auctions in the EU (See: http://aures2project.eu/auct 
ion-database/; Status as of 30.04.2021).  

8 http://aures2project.eu/auction-database/. 

9 Respondents were informed that the share offer consisted of notifying all 
eligible parties in writing through at least one advertisement in a local news-
paper, and a mandatory public hearing. Respondents were told that the share 
offer had to take place no earlier than two months before the planned 
commissioning of the first wind turbine. They were informed that if not all 
shares were subscribed to, their organisation could keep those that remained 
outstanding. Finally, respondents were told that failure to comply with regu-
lations would result in loss of support. 
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Orme and Howell, 2009). 
The root likelihood (RLH) parameter is used to provide an indication 

of the quality of the HB model (Orme, 2016). A high RLH value denotes a 
good fit between the model and data, with RLH = 1 indicating the best 
fit. In this study, the HB model is associated with an average RLH =
0.72.10 Given that respondents were presented with three auction 
participation options and one opt-out option per choice task, the null 
likelihood corresponds to 1/4 = 0.25 (Sawtooth Software, 2021). Since 
the RLH value associated with the HB model is 2.88 times greater than 
the null likelihood value, the model is assumed to adequately fit the 
dataset (Hille et al., 2018). 

Second, using part-worth utility results we computed aggregated 
willingness-to-accept (WTA) values following Salm and Wüstenhagen 
(2018). This allowed us to estimate the risk premium bidders would 
require to be willing to participate in auctions that include less preferred 
design elements. Results of the HB analysis can be found in Subsection 
4.2, and WTA estimates in Subsection 4.3 and 4.4. 

3.5. Data collection and sample 

We identified potential respondents using a database that included 
2,514 wind energy development companies,11 contact lists, web 
searches, and relevant associations. We contacted a total of 370 poten-
tial respondents individually via email or direct messaging through a 
social media platform (LinkedIn) between April and June 2021. An 
initial message including information about the research project, data 
usage, and confidentiality was first sent out. A reminder was also sent in 
most cases, except when direct messaging via social media was used (as 
LinkedIn does not allow users to send multiple messages unless the 
initial one is accepted by recipients). Additionally, respondents were 
recruited through seven European and national RE associations that 
disseminated the survey among their members.12 Survey responses were 

collected between April and July 2021. 
One hundred and eighty-five respondents accessed the survey. After 

excluding incomplete responses, nine respondents who completed the 
survey but did not correspond to the target population were also 
removed from the sample. Insights from a total of 61 project developers 
who made an aggregated 559 experimental decisions are thus included 
in the final sample, corresponding to a response rate of 16.5%.13 Re-
spondents took on average 18 min to complete the survey. The final 
sample contains seven partial survey responses where sufficient infor-
mation was provided to permit their inclusion in the analysis. The 
sample size is limited by the small population of European onshore wind 
project development companies. Nevertheless, it is aligned with the 
sample size used in similar studies with professional investors (Lüthi and 
Wüstenhagen, 2012; Salm, 2018) and complies with recommendations 
from Orme (1998) regarding sample size requirements in choice 
experiments. 

The final sample mainly consisted of men, on average in their mid- 
forties. This reflects the general under-representation of other gender 
identities in the RE sector (IRENA, 2019). Most project developers re-
ported having at least 10 years of work experience. Further, 52% of 
respondents indicated that they worked for commercial project de-
velopers, and 30% for utility companies. Respondents affiliated with 
energy cooperatives represent 11% of the final sample. The sample in-
cludes representatives from 31 small and medium-sized enterprises 
(SMEs) – i.e., companies with up to 249 employees –, and 23 large 
companies. Finally, 56% of respondents reported being based in Ger-
many or France, two of the largest European onshore wind markets. 
Additional information on socio-demographic data can be found in 
Table A1 in the appendix. 

4. Results and discussion 

We first present descriptive results about respondents’ prior RE in-
vestment experience, factors determining decisions to engage in RE 
auctions, and their preferred means to support citizen participation. This 
allows us to gain a better understanding of the investment process in the 
context of auctions. Based on the results of the choice experiment, we 
then present part-worth utility estimates and discuss the preferences of 
project developers for different auction design elements. Building on 
these findings, we finally present willingness-to-accept estimates for all 
project developers and explore differences between subgroups. This al-
lows us to shed light on how and to what extent different auction design 
elements, particularly those aimed at increasing citizen participation, 
influence risk perceptions. 

Fig. 2. Example of choice task used in the choice experiment. 
Source: Authors’ elaboration generated with Sawtooth Software’s module SSI Web. 

10 The mean of all respondents’ individual RLH values.  
11 The database included 2,514 global wind energy development companies 

(status as of April 2021). Companies only active in the offshore wind energy 
sector or based outside the EU were excluded. Onshore wind energy companies 
that had developed (or had in development) more than five projects were 
selected for direct messaging (336 firms). Potential respondents were identified 
using personal networks, LinkedIn, and web searches. When no contact details 
could be found, or when project companies could be linked to other larger 
developers, the respective companies were excluded. The database can be found 
at: https://www.thewindpower.net/store_actor_en.php?id_type=1. 
12 Large disseminators include four regional and national wind or RE associ-

ations who contacted a total of 427 members mainly via mailing lists, two 
citizen-led RE organisations who contacted 115 members via mailing lists and 
LinkedIn, and Strommarkttreffen.org, which has c. 5,000 members. Since not 
all members corresponded to our target group, the specific number of potential 
respondents reached through these disseminators is unknown. Large dissemi-
nators were thus excluded from the response rate calculations, as per Melliger 
and Lilliestam (2021). 

13 Based on 370 potential respondents who were contacted via direct 
messaging (excluding large disseminators). 
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4.1. Descriptive results 

The responses indicate that a considerable share of surveyed project 
developers (80%) had already participated in at least one auction round 
(see Fig. A3 in appendix), of which 94% reported winning at least one 
auction, underlining the quality of our sample. While 63% of these re-
spondents reported having prior experience with onshore wind energy 
auctions, 47% revealed having prior auction experience in Germany, 
and 45% in France (see Fig. A4 and Fig. A5 in appendix). Interestingly, a 
large share of these respondents (49%) also claimed to have previously 
submitted bids that included, or pledged to include, citizen participation 
through equity or debt co-investment. Overall, 26% of respondents re-
ported having experience with citizen co-investment as a general prac-
tice, 54% occasionally, and 20% reported no experience (N = 54). 
Specifically, 37% of respondents indicated that their organisation tends 
to offer investment opportunities of between 1% and 10% of the overall 
project value, and 19% of respondents between 11% and 20% (see 
Fig. A6 in appendix). Finally, a minority of respondents (7%) indicated 
offering 51% of the project value or more. 

Regarding factors shaping auction participation decisions, 23% of 
respondents ranked the type of remuneration scheme as the most 
important factor, while 20% ranked the pricing rule as the second most 
important factor (see Fig. 3).14 These results confirm earlier findings 
regarding the relative importance of price risk for RE investment (Egli, 
2020).15 

Moreover, the preferred means of promoting citizen participation in 
projects subject to auction-allocated support appear to differ depending 
on developers’ size. While two equivalent shares of SME respondents 
(each 19%) revealed that preferential conditions and a mandatory share 
offer to local residents were their preferred means of supporting citizen 
participation in auctions, 22% of large developers highlighted fiscal 
incentives as their favoured measure (see Fig. 4). These insights suggest 
that SMEs tend to be more inclined to favour measures directly associ-
ated with auction schemes, while large project developers prefer indi-
rect measures outside of auction settings. As mentioned in Subsection 
2.1, SMEs may face greater barriers to auction participation than larger 
actors. The introduction of actor diversity measures may provide them 
with a competitive advantage over larger companies as they are likely to 
have stronger ties with local communities, facilitating thus the suc-
cessful realisation of citizen participation initiatives. 

Regarding citizen participation in RE projects in general (not spe-
cifically in the context of auctions), most respondents reported being 
open to some form of citizen participation, with a considerable share 
preferring financial participation through equity and/or debt invest-
ment (see Fig. 5). Interestingly, both SMEs and large project developers 
revealed that public information events and financial participation 
through citizen equity investment were their preferred forms of citizen 
participation in RE projects. This insight is somewhat surprising since 
shared ownership is often associated with additional risk and costs for 
developers. Nevertheless, these results show that both SMEs and large 
project developers seem to be generally open to shared ownership. 

4.2. Preferences for auction design elements 

Part-worth utilities were estimated using the HB model as specified 
in Subsection 3.4 and zero-centred to facilitate within-attribute com-
parison. Table 3 presents the average zero-centred part-worth utility 
estimates, lower and upper 95% confidence intervals, and standard 

deviation (SD) values. 
As expected, part-worth utility estimates show that respondents tend 

to prefer higher Gross IRR values (see Table 3). Regarding financial pre- 
qualifications, project developers appear to prefer a smaller financial 
guarantee. This insight supports the findings of prior studies that high-
light the additional risk stringent guarantee requirements may generate 
for RE investors (Grashof, 2019). Indeed, we informed survey re-
spondents that the auctioneer would keep the financial guarantee if the 
hypothetical project was not realized. Correspondingly, larger guaran-
tees have the potential to become translated into higher penalties. 

As for the mandatory share offer to local residents, results show that 
respondents tend to prefer no share offer requirement in the context of 
auctions. While this finding corroborates the overall preference of large 
developers for citizen participation measures operating outside the 
scope of auction schemes, these results are inconclusive with respect to 
SME responses, as this actor group overall prefers within-auction mea-
sures (see Subsection 4.1). The relatively high SD estimates associated 
with these attribute levels indicate considerable variation among re-
spondents (see Table 3). Additional HB analyses conducted separately 
with SMEs and large developers reveal that both actor groups have 
overall similar preferences with regard to the mandatory share offer 
attribute (see Table A2 in appendix). However, the preferences of SMEs 
for different share offer levels vary considerably. Examination of 
individual-level preferences shows that all SMEs respondents who re-
ported being affiliated with RE cooperatives preferred a 20% mandatory 
share offer. Despite other SME respondents also being inclined to favour 
some form of share offer, most exhibited strong preferences for no 
mandatory offer, indicating preference heterogeneity within this group. 

As for the level of competition, results show the overall preference 
for a low level of competition as opposed to a medium or high level. As 
mentioned in Subsection 2.1, higher levels of competition increase 
allocation risk and reduce the probability of being awarded support. 
However, low levels of competition may increase bid prices and result in 
high costs for energy consumers and taxpayers. Regarding the realisa-
tion period, respondents tend to prefer 36 months compared to 24 
months or 54 months. A 36-month realisation period is typical in 
onshore wind auction designs across Europe, potentially explaining why 
respondents generally tend to prefer this timeframe. As explained in 
Subsection 2.1.4, a shorter realisation period may increase the perceived 
risk of incurring penalties if a project is delayed or not realized, and a 
longer period may be perceived as an opportunity for speculative 
behaviour. 

Finally, an opt-out option was included for respondents to select 
when they judged that none of the choice alternatives were sufficiently 
attractive. The total share of choice tasks in relation to which re-
spondents did not choose any of the auction-participation concepts (i.e., 
opted out) is 19.9% (N = 61). Interestingly, large project developers 
chose to not participate in any auctions in only 11.3% of cases, while 
SMEs chose to opt-out in 25.8% of cases. This insight supports studies 
which suggest that smaller actors tend to face greater barriers to auction 
participation than larger ones (Grashof, 2019; Gsänger and Karl, 2020; 
Tews, 2018). 

4.3. Willingness to accept 

We computed aggregated WTA values to estimate the risk premiums 
respondents would require to be willing to participate in auctions that 
include less preferred design elements. Fig. 6 shows the WTA results for 
all project developers. A WTA of zero indicates the most preferred 
attribute level. A positive WTA value represents the average additional 
risk premium respondents would require to participate in an auction 
that includes a less desirable design element instead of the preferred 
auction design, as specified in Subsection 4.2. 

Results show that respondents are sensitive to the risk associated 
with financial pre-qualification, with the required risk premium 
increasing exponentially with higher bid bond levels. While moving 

14 We excluded the remuneration scheme and pricing rule from the choice 
experiment as these attributes are less relevant to our core research focus, 
namely measures to support citizen participation and actor diversity.  
15 This may be explained by the fact that specific pricing rules may incentivize 

strategic or low bidding (Polzin et al., 2019), resulting in additional uncertainty 
regarding the level of support developers may receive. 

E. Côté et al.                                                                                                                                                                                                                                     



Energy Policy 163 (2022) 112835

9

from a bid bond valued at 5’000 €/MW to 30’000 €/MW is acceptable in 
exchange for an additional return of 0.43 percentage points, respondents 
are only willing to accept the highest level of this attribute (70’000 
€/MW) for a premium of 1.79 percentage points (see Fig. 6). These re-
sults show that respondents generally appear to be willing to participate 
in auctions for which a financial pre-qualification is required up to a 
certain threshold. The former also indicate the reluctance of most 
project developers to take on any allocation risk unless they are 
compensated for it, supporting the findings of studies which show that 
this risk is perceived by bidders as being one of the most important ones 
associated with auctions (Đukan and Kitzing, 2021). 

As for the level of competition, the surveyed investors unsurprisingly 
prefer lower to higher levels of competition, and are only willing to 

participate in an oversubscribed auction in exchange for a risk premium 
of 1.75 percentage points. 

When it comes to the realisation period, the picture that emerges is 
less clear. The preferred period is 36 months. Compared to this, a longer 
period of 54 months is the second-most preferred option, whereas the 
least preferred option is the shortest period included in our experiment. 
To move from 36 to only 24 months respondents require a risk premium 
of 1.67 percentage points. The non-linear distribution of part-worth 
utilities for this attribute illustrates that the professional investors in 
our sample have a shared understanding of the realistic timeline 
required from winning an auction to actually implementing a project. 
Speeding up this process may induce additional challenges, such as 
being under pressure to finalize negotiations with suppliers or address 

Fig. 3. Factors with the greatest influence on the decision of project developers to participate in renewable energy auctions (one answer per factor possible, N = 61).  

Fig. 4. Preferred means of promoting citizen participation in projects subject to auction-allocated financial support (one answer possible, N = 54).  
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potential social acceptance issues. At the other end of the spectrum, an 
extended timeline is also perceived as creating additional risks for de-
velopers. This could be related to attracting participants who have not 
properly planned their projects, or because throughout the development 
process complications may arise in relation to suppliers and other key 
stakeholders. This was also underlined by several of our pre-study 
interviewees. 

Finally, regarding the attribute mandatory share offer to local resi-
dents, our findings show that while project developers may see value in 
citizen co-investment in general (see Subsection 4.1), they are also 
clearly aware of the risks involved. Accordingly, the risk premium in-
creases almost linearly with the share of capital that needs to be offered. 
To move from no required participation to offering one-fifth of capital to 
local residents, respondents would ask for a risk premium of 1.30 per-
centage points. 

4.4. Differences in willingness to accept between large and small project 
developers 

In the final step, we conducted a segmentation analysis to explore 
differences in willingness to accept between different investor types. For 
this, we split the sample by firm size, calculating WTA separately for 
respondents working for large developers and SMEs (see Subsection 3.5 
for information on subgrouping). Results are presented in Fig. 7. 

We find that, apart from the level of competition where few differ-
ences between SMEs and large developers are observed, some inter-
esting nuances emerge in relation to the other attributes. When it comes 
to financial pre-qualification, SMEs are more sensitive to high levels of 
this attribute than large developers. This situation may be driven by two 
factors: On the one hand, 70’000 €/MW represents a more significant 
amount of money for a small organisation than a large organisation, 
potentially representing a greater barrier to auction participation. On 
the other hand, large developers may be better able to diversify the risk 

Fig. 5. Preferred means of citizen participation in renewable energy projects (two answers possible, N = 54).  

Fig. 6. Willingness to accept results for all project developers (N = 61).  
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of losing a bid bond by pursuing a larger portfolio of projects, as sug-
gested in Subsection 2.1.1. 

With regard to the realisation period, SMEs follow the pattern 
described in Subsection 4.3, preferring 36 months over both shorter and 
longer timelines. While large developers are almost indifferent in terms 
of the choice between 36 and 54 months, they are more sensitive to 
shorter implementation periods than SMEs. This may reflect the fact that 
smaller developers tend to be more agile, whereas respondents working 
in large firms are painfully aware of the challenges involved in speeding 
up processes within their organisations (Hockerts and Wüstenhagen, 
2010). As such, they may be cognizant of the fact that they have less of a 
relative advantage over their smaller competitors in settings when 
moving swiftly is required. 

The largest difference between both groups occurs with regard to the 
attribute mandatory share offer to citizens, where it is again the larger 
firms that are about twice as risk averse as their smaller competitors. 
Interestingly, that difference is even more pronounced at the medium 
level of this attribute. Offering 10% of capital to local residents is 
something that SMEs tend to be relatively comfortable with, possibly 
reflecting their greater ability to interact with local stakeholders. 

5. Conclusions and policy implications 

This study investigated how the design of renewable energy (RE) 
auctions influences the risk perceptions of project developers. Auctions 
were initially introduced with a focus on lowering the cost of RE policy 
support, but decision-makers are increasingly aware that effective pol-
icies involve meeting a broader set of objectives, including increasing 
actor diversity and social acceptance. The introduction of auction design 
elements intended to achieve those objectives has led to mixed results. 
Our study generates novel and fine-grained empirical insights about 
developers’ perceptions of those auction design elements and the im-
plications for their assessment of risk-adjusted returns. 

Based on 559 experimental investment choices made by 61 European 
onshore wind energy developers, we find that professional investors are 
sensitive to a number of risks embedded in auction designs, and that 
they are only willing to accept an increase in the level of those risks 
when remuneration from the auction represents sufficient compensa-
tion. Our findings serve as a reminder that, in some respects, the in-
terests of project developers and policymakers are in clear contrast to 
each other. For example, while policymakers seek to minimize cost and 
increase competition, project developers prefer projects with greater 
profitability along with predictable and stable returns, and tend to be 
less willing to accept auction settings that involve high levels of 

Table 3 
Results of the HB model for all project developers: Zero-centred utilities, lower and upper 95% confidence interval, and standard deviations (N = 61).  

Attribute Attribute levels Zero-centred utilities Lower and upper 95% confidence interval Standard deviations 

Gross IRR 4% − 101.55 [− 110.43; − 92.66] 35.40  
7% 22.41 [16.35; 28.47] 24.15  
10% 79.14 [67.35; 90.92] 46.97 

Financial  
pre-qualification 

5 000 €/MW 23.18 [16.86; 29.50] 25.20  

30 000 €/MW 9.74 [5.42; 14.06] 17.23  
70 000 €/MW − 32.92 [− 40.88; − 24.96] 31.71 

Mandatory share offer to  
local residents 

0% 20.15 [9.36; 30.94] 42.99 
10% 0.34 [− 4.83; 5.51] 20.60  
20% − 20.48 [− 33.48; − 7.49] 51.79 

Level of competition Low level of competition 21.23 [14.39; 28.06] 27.24  
Medium level of competition 12.29 [7.05; 17.53] 20.87  
High level of competition − 33.52 [− 39.38; − 27.66] 23.35 

Realisation period 24 months − 29.89 [− 36.01; − 23.78] 24.37  
36 months 22.50 [17.40; 27.60] 20.32  
54 months 7.39 [− 0.75; 15.54] 32.45 

None-option N/A − 1.08 [− 30.29; 28.14] 116.43  

Fig. 7. Differentiated willingness-to-accept results for SMEs and large project developers (N = 54).  
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competition. An average risk premium of 1.75 percentage points would 
be required by developers to participate in an oversubscribed auction 
instead of an undersubscribed one. 

While policymakers cannot simply design auctions based on maxi-
mizing the utility of RE investors, there are certain design elements in 
relation to which taking the experience of developers into account may 
be desirable. For example, when it comes to the required implementa-
tion period of projects winning an auction, our survey respondents on 
average preferred a period of 36 months and tended to be sensitive to the 
risks involved with both shorter and longer time horizons. Therefore, 
well-meaning policymakers who think longer project realisation periods 
will encourage investor diversity should be mindful that this only works 
to an extent, as very long realisation periods are perceived to increase 
rather than decrease risk. We also found differences between investor 
types: SMEs would require an average risk premium of 0.97 percentage 
points to move from an auction with a 36-month realisation period to 
one with 54 months. In contrast, project developers, especially larger 
ones, would also require a considerable risk premium to accept a shorter 
realisation period. A mid-range design is thus overall preferred. One 
area where actor diversity may benefit from policy differentiation is 
financial pre-qualification. Our results show that project developers are 
generally willing to accept the requirement to submit a bid bond up to a 
certain threshold, with smaller players reacting more sensitively than 
larger ones. This provides empirical support for policymakers who have 
decided to offer preferential conditions to smaller actors in relation to 
this particular design element. 

As for auction design elements that facilitate citizen co-investment, 
our results shows that while developers may be generally open to co- 
investment, they are also clearly aware of the risks implied by it. The 
required risk premium increases with the share of capital that needs to 
be offered to local residents. Offering 20% of capital to residents implies 
a risk premium of 1.3 percentage points for the overall sample, and this 
premium is about twice as large among large developers than for SMEs. 
In general, the value of citizen co-investment, especially at medium 
levels (such as 10% of capital offered to local residents), seems to be 
more appreciated among SMEs than larger players, possibly because of 
their superior ability to interact with local stakeholders. 

Based on these insights, three policy implications become clear. First, 
since moderate financial pre-qualifications do not appear to significantly 
increase risk premiums, policymakers may want to promote their use in 
auction settings to ensure timely project realisation. Second, shorter 
realisation periods are one of the factors driving the largest increase in 
implied risk premiums, especially for larger project developers. This 
may reflect the current acceptance and permitting issues observed in 
many major European markets. By adapting permitting regimes through 
institutional capacity building and creating “one-stop shops”, national 
permitting authorities could shorten realisation periods and reduce risk 
premiums – a proposition already highlighted by some industry stake-
holders to accelerate the energy transition (Richard, 2021; WindEurope, 
2020). Third, our results serve as a reminder that auctions are not a 
panacea for delivering on a broad variety of policy objectives beyond 
cost effectiveness, and that promoting actor diversity in this context 
comes at a price. While our study has highlighted important nuances 
that may help improve current auction designs, auctions are not a 
one-size-fits-all solution to the multiple objectives pursued by energy 
policies. In particular, the results of this study point towards the 
apparent trade-off between building in elements that maximize citizen 
co-investment on one hand, and creating low-cost projects on the other. 
Policymakers unwilling to compensate project developers for the risks 
and complexities associated with involving local residents through 
financial participation will either have to find other ways to promote 

actor diversity and social acceptance, or may be faced with failure to 
achieve their RE policy objectives. In this respect, policymakers could 
consider introducing more ample exemptions from auction participation 
for community-based and/or citizen-driven business models. 

This study has limitations that pave the way for future research. 
While design elements aimed at encouraging citizen participation in RE 
projects may increase social acceptance, further research is needed to 
better understand the threshold at which improvements in local com-
munity acceptance are outweighed by decreases in cost effectiveness in 
auction settings. This could contribute to a more refined understanding 
of the trade-offs that policymakers will have to acknowledge when 
assessing the suitability of auctions for achieving a multitude of policy 
objectives, including fostering actor diversity and local acceptance. This 
study provides exploratory evidence of how different auction designs 
influence risk perceptions. Future research could build on these findings 
using qualitative methods such as focus groups to further explore de-
velopers’ attitudes and perceptions, particularly regarding the shared 
ownership risk. It could also investigate the effect of increasing levels of 
competition on citizen participation, including in the context of a 
mandatory share offer. Once sufficient data on citizen participation in 
the context of auctions become available, our stated preference analysis 
could be complemented with revealed preference methods. Finally, 
future research could explore the impact of other actor diversity mea-
sures on the risk perceptions of bidders (e.g., multi-criteria auctions). 
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Appendix  

Table A1 
Socio-demographic results.  

Variable Value % 

Gender Women 11% 
identity Men 80% 
(N = 54) Non-binary 2%  

Rather not say 7% 
Age (N = 54) Average 43 
Work Less than 5 years 7% 
experience 5–9 years 17% 
(N = 54) 10–14 years 24%  

15–19 years 24%  
20–25 years 7%  
More than 25 years 20% 

Industry Multinational utility company 28% 
specification Local/regional utility company 2% 
(N = 61) Multinational commercial project developer 31%  

Local/regional commercial project developer 21%  
Energy cooperative 11%  
Other 7% 

Company 1 to 9 24% 
size 10 to 49 13% 
(N = 54) 50 to 249 20%  

250 and more 43% 
Working Austria 4% 
country Belgium 7% 
(N = 54) Croatia 7%  

Denmark 7%  
France 17%  
Germany 39%  
Italy 4%  
Spain 2%  
Switzerland 4%  
United Kingdom 4%  
Others 6%  

Fig. A1. Introductory text of the choice experiment with description of the hypothetical auction scheme and project characteristics (Note: the table referred to in this 
text corresponds to Table 2). 
Source: Authors’ elaboration generated with Sawtooth Software’s module SSI Web.  
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Fig. A2. Example of capital structure associated with the mandatory share offer to local residents attribute, as disclosed to survey respondents.  

Fig. A3. Previous experience of project developers with participation in renewable energy auctions and the inclusion of citizen investment (N = 61).  

Fig. A4. Types of renewable energy auction project developers had previously participated in (multiple answers possible, N = 49).   
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Fig. A5. Countries in which project developers had previously participated in renewable energy auctions (multiple answers possible, N = 49).  

Fig. A6. Typical share of project ownership or revenue developers offer to citizens (one answer possible, N = 54).   

Table A2 
Results of the HB model for SMEs and large developers: Zero-centred utilities, lower and upper 95% confidence interval, and standard deviations (N = 54).   

HB model small and medium-sized enterprises (N = 31) HB model large project developers (N = 23) 

Attribute Attribute levels Zero-centred 
utilities 

Lower and upper 95% 
CI 

Standard 
deviations 

Zero-centred 
utilities 

Lower and upper  
95% CI 

Standard 
deviations 

Gross IRR 4% − 97.74 [− 110.90;− 84.58] 37.37 − 97.76 [− 108.43;− 87.08] 26.13  
7% 18.06 [9.01; 27.11] 25.71 19.18 [9.62; 28.74] 23.40  
10% 79.68 [61.36; 98.01] 52.05 78.58 [63.89; 93.27] 35.94 

Financial pre-qualification 5 000 €/MW 26.73 [18.76; 34.71] 22.67 22.01 [9.20; 34.82] 31.34  
30 000 €/MW 10.16 [5.40; 14.91] 13.51 3.39 [− 6.69; 13.46] 24.66  
70 000 €/MW − 36.89 [− 46.72;− 27.07] 27.92 − 25.40 [− 41.60;− 9.19] 39.64 

Mandatory share offer to  
local residents 

0% 11.79 [− 4.43; 28.01] 46.08 31.46 [19.96; 42.95] 28.12 
10% 3.69 [− 2.72; 10.10] 18.21 − 5.19 [− 16.28; 5.91] 27.16 
20% − 15.48 [− 34.93; 3.96] 55.23 − 26.27 [− 40.91;− 11.64] 35.81 

Level of competition Low level of 
competition 

19.42 [7.79; 31.06] 33.05 20.71 [10.97; 30.45] 23.83  

Medium level of 
competition 

12.93 [7.37; 18.48] 15.79 12.17 [0.46; 23.89] 28.66  

High level of 
competition 

− 32.35 [− 44.69;− 20.01] 35.05 − 32.88 [− 40.82;− 24.95] 19.42 

Realisation period 24 months − 20.92 [− 31.70;− 10.13] 30.63 − 45.95 [− 51.45;− 40.46] 13.45  
36 months 24.77 [17.27; 32.27] 21.30 22.15 [11.68; 32.63] 25.63  
54 months − 3.85 [− 14.77; 7.06] 31.00 23.80 [12.04; 35.57] 28.79  
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Abstract: Legislative efforts for renewables-based energy decarbonisation hinge upon the support
and commitment from different stakeholders holding often conflicting positions regarding disruptive
processes of socio-technical transformation. However, the evolving acceptance of market actors on the
policy-driven promotion of renewables over time remains under-scrutinised. Simultaneously, despite
growing attention to power and politics in sustainability transitions, limited efforts remain invested
for elucidating the political-economic nature of the market-based selection environments they are
operationalised through, highlighting the need for a more systematic comprehension of the “politics
of selection”. To address these shortcomings, this paper provides a more refined understanding of
the role of policy-driven markets and its participating agents in facilitating/hindering innovation
diffusion and broader (system-wide) sustainability transitions. To do so, it showcases a longitudinal
case study of the politics underlying Germany’s evolving feed-in policy support framework for
orchestrating a market-mediated diffusion of renewables (1980s–2020). Based on policy analysis
and semi-structured interviews, the study traces the changing acceptance and ensuing strategic
(re)actions of market actors to the emergence and evolution of Germany’s market for electricity from
renewable energy sources. Results show how different market participants effectively shape the
selection environments they operate in by proactively contesting/deluding the design features of
the support policies organising their economised relations (e.g., market entry conditions, exchange
rules, remuneration levels, pricing schemes, etc.). Such efforts are undertaken through legal means
and market framing strategies targeting the affordability of policy support costs, coupled with the
strategic use of policy instrumentation as a vehicle to further expand/retain their market shares to
the detriment of competing actors.

Keywords: market politics; policy acceptance; market-shaping; renewable energy; energy transition;
actor diversity; selection environment

1. Introduction

Policymaking efforts for decarbonising national energy systems will require the sus-
tained support, commitment, and ensuing participation (i.e., acceptance) from a wide range
of actors holding disparate—and, more often than not, conflicting—positions with respect
to disruptive processes of socio-technical system transformation [1–3]. This is particularly
the case given the projected increase in renewable power capacity required to realise increas-
ingly ambitious climate and energy targets [4,5]. A key driver of renewables-based energy
decarbonisation has revolved around the deployment of policy support frameworks for
incentivising a greater uptake of renewable energy investments and, in doing so, institute a
market for electricity generated from renewable energy sources (RES-E market) [6].

Within a European context, Germany is exemplary of how “substantial support policies
have effectively been pushing RES into the electricity market” [7] (p. 150). Its experience
is illustrative of how the development and growth of a country’s RES-E market is tied to
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that of the policies and instruments that it relies upon for its formation and steering [8].
However, the success of the country’s feed-in policies for promoting renewables has
triggered increasing opposition from electricity market incumbents (i.e., conventional
energy utilities) against their continued use while advocating for policy alternatives better
aligned with their corporate interests and market positions [9–12]. Their changing attitudes
and ensuing responses towards different RES support policies highlights how policy
acceptance is an irreducibly political endeavour, with shifts in the relative acceptance of
different market actor groups empirically instantiating the evolving contestations, disputes,
and conflicts underlying the legitimacy of the policy-driven yet market-mediated promotion
of renewables.

Yet despite growing attention to power and politics in sustainability-oriented socio-
technical transitions [13,14], limited efforts remain invested to elucidate the inherent political-
economic nature of the market-based processes they are operationalised through [15]. In this
respect, the sustainability transitions literature has yet to challenge its apolitical and value-
free treatment of markets, contributing instead a more systematic understanding of the
“politics of selection” [16,17]. This requires a more thorough evaluation of what (and why)
different policy support mechanisms work and others do not [18], which consecutively
demands a more elaborate appreciation of the various strategies pursued by market partici-
pants to challenge, alter, and/or disrupt (i.e., shape) the policy-driven (re)configuration
of the selection environments they operate in for orchestrating change in structures of
energy production and supply [19,20]. A greater scrutiny of these contentious market-
shaping practices would in turn contribute a response to recent calls for examining the
role of markets and their participating agents in facilitating, expediting, and/or hindering
policy-driven energy system transformation towards sustainability [21].

Against this backdrop, this paper revisits Germany’s transition towards a renewables-
based electricity system to examine—by means of a longitudinal case study—the politics of
policy-driven market reconfiguration processes purposively enacted to realise sustainability
objectives. To do so, a review of recent market-shaping literature with political analyses
of markets is first conducted to then outline an analytical framework—foregrounded on
a sociological perspective of markets—for tracing changes in the “acceptance positions”
(e.g., opposition, concern, reluctance, indifference, dismissal, consent, support, etc.) of
market actors in relation to the country’s evolving feed-in policy support framework for
orchestrating a market-mediated diffusion of renewables. This calls for an explicit focus on
RES policy support instrumentation “insofar as the increase in [renewable power] capacity
and investments has been driven by active policies to this end” [22] (p. 121). Such seems to
be the case in Germany, whose RES-E market emerged and developed due to the prolonged
use of feed-in policy instruments for supporting the market diffusion of what once were
functionally promising yet commercially vulnerable (i.e., market immature) socio-technical
innovations such as wind and solar power [23–27]. Therefore, elucidating the politics
underlying the emergence and evolution of Germany’s RES-E market inevitably entails
a necessary examination of the changes undergone by the very same feed-in policies that
enabled its constitution, organised its configuration, and steered its development in the
first place.

To this aim, this study addresses the question of how have different market actors
contested and influenced the evolution of Germany’s feed-in policy support framework
for RES-E generation: to what extent have their vested interests been reflected in the
(re)formulation of feed-in policy support instrumentation, and how have such market-
shaping efforts affected different market participants’ capabilities to partake in the RES-E
market? The analysis uncovers how different market actors effectively shape the selection
environments they operate in by legally contesting, framing, and misusing the very same
policies organising their economised relations and, by extension, steering the actor’s con-
figuration of the RES-E market. It shows how such efforts are undertaken through legal
disputes against specific policy design features, coupled with the use of discursive strategies
elevating their cost-effectiveness and challenging their affordability while downplaying
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their socio-ecological benefits. Ultimately, the prevailing use of market-shaping practices,
if left unchecked or unaccounted for in the design of RES policy support frameworks,
might eventually skew RES-E market participation in favour of a reduced number of large
market players with greater financial and operational endowments to operate in selection
environments with the overriding concern of economic efficiency. Policymaking efforts for
renewables-based energy decarbonisation should therefore assess the net socio-ecological
welfare outcome resulting from the relative benefits of economic efficiency along with the
environmental effectiveness and distributive impacts of RES policy support instrumenta-
tion, reflecting a more balanced application of efficiency, pace, and quality considerations
in a policy-driven yet market-mediated energy transition.

Following this introduction, Section 2 reviews the market-shaping and -politics lit-
erature informing a policy-centric analytical framework for examining the politics of
sustainability-oriented market change. Section 3 describes the methodological approach
adopted. Section 4 analyses a longitudinal case study of Germany’s RES-E market, consist-
ing of a stage-wise chronological account of the changes undergone by its feed-in policy
support framework from the 1980s to 2020. Building on the identified changes in policy
support instrumentation, Section 5 discusses a number of insights cutting across market
politics, sustainability transitions, and policy acceptance. Section 6 concludes, outlining
limitations and suggestions for future research.

2. Politics of Market Change towards Sustainability
2.1. Market-Shaping: A Process of Changing Economised Relations across Value Networks

A sociological perspective of markets departs from simplistic notions of “the market”
as one single, naturally given structure of efficient resource allocation dis-embedded from
society [28,29]. Instead, it elaborates a more empirically sophisticated appreciation of
“markets” as malleable socio-technical configurations organising economised relations
across networks of value creation and exchange [30–32]. Such relations are established
between a heterogeneity of market agents with different interests and resources across
the value network. They include market participants like producers, suppliers, traders,
retailers, and consumers, yet also comprise other actor groups holding a stake in the market
(i.e. concerned with the correct functioning of its institutional and functional architecture, its
performance, its outcomes, etc.) such as policymakers and regulators, industrial lobbyists,
consumer associations, financiers, etc.

Appraising markets as socio-technical configurations embraces the co-existence of
market actors alongside different material “actants” such as technologies, discourses,
policies, etc. [33]. In light of actors’ respective attempts to orchestrate market interaction,
these material actants or “market devices” are articulated and deployed in order to perform
certain market-shaping functions towards specific objectives [34]. As such, rather than being
(mis)understood simply as reactive entities adapting to changes in a selection environment
that they cannot influence or modify, firms and other market actors are instead conceived
as proactive agents shaping multiple selection features of market environments in order to
(re)organise patterns of economised relations that advance their interests [17,35–37].

“Market-shaping” is thus understood as purposively-enacted strategies through which
economised relations for value creation and exchange are organised, contested and sub-
verted, and reorchestrated in light of differing—and potentially conflicting—interests. In
that respect, a more granular attention to the reiterative re-composition of market-shaping
devices provides the opportunity to empirically explore purposive change of socio-technical
market configurations towards sustainability [38,39]. Understanding such a process there-
fore stands as a prerequisite to assess the relative performance of market-shaping efforts to
induce socio-technical change towards more sustainable value networks of economised
relations—or markets in transition.
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2.2. “Market-Shaping” Policy Devices

A sociological perspective of markets in transition directs the analytical enquiry to the
articulation of strategic interests into market-shaping devices deployed in order to induce or
steer economised relations (i.e., market interactions) that fulfil specific sustainability objec-
tives [39,40]. These do not usually emerge naturally from incumbent market practices, but
instead tend to be articulated by policy instruments from other market shapers (i.e., policy-
makers, regulatory agencies) in order to induce societally desirable market interactions that
would otherwise not occur without their introduction [17,32,41,42]. Sustainability-oriented
markets therefore tend to be policy-driven markets: markets purposefully designed and
steered by state authorities to realise sustainability goals such as renewables-based energy
decarbonisation [39,40,43–45].

Policy-driven markets for sustainability have been articulated through multiple dif-
ferent market-shaping policy devices such as “production quotas” for more sustainable
fisheries management in Norway [46], “certification schemes” for organically-grown cof-
fee in Uganda [39], “carbon credits” traded across global greenhouse gas (GHG) offset
markets [47,48], or “environmental standards” for sustainable biofuel production in the
European Union (EU) [49]. Approaching Germany’s evolving feed-in policy support
framework for renewables as a chain of changing market-shaping policy devices therefore
provides a resourceful means to scrutinise the process by which sustainability-oriented
economic policy/legislation (e.g., StrEG, EEG) is articulated by concrete support instrumen-
tation (e.g., feed-in-tariffs, market premia, auctions) aimed at shaping market (inter)actions
(e.g., increased RES investments) towards the realisation of societally desirable climate and
environmental goals (e.g., GHG emission reductions).

Scrutinising this process of articulation requires an empirically rich description of
markets to elucidate how the combination of institutional arrangements and discursive
frames are assembled into market-shaping policy devices to orchestrate sustainability-
oriented market change, as well as who partakes in such assemblage [50]. Highlighting the
“how” and “who” brings issues of power and politics in the (re)configuration process of
market-based selection environments to the forefront of the empirical enquiry [35,51]: who
is capable or allowed to participate in or influence the assemblage of the market-shaping
policy device and who is not; and therefore, whose interests are better reflected in the
(re)configuration of the market and whose are not?

2.3. Market Politics

Policy-driven markets for sustainability are not exempt from political contestations [52].
Typically, these are brought forward by those market participants whose dominant position
is threatened by the reconfiguration of current market arrangements [42,45]. Incumbents
therefore have a strong incentive to politically mobilise to maintain the legal-regulatory
framework upholding the established market configuration and impede its replacement
with less favourable alternatives [51,53]. Market incumbency thus contributes to locked-in
and path-dependant socio-technical configurations displaying a certain market inertia that
is difficult to overcome [54–57].

Yet the same can be expected from other market participants (e.g., newcomers) who
operate in unfavourable selection environments, as they may have an equally strong moti-
vation to collectively influence policymaking efforts to replace the current legal-regulatory
framework with the objective to unlock the market’s incumbent-dominated configurational
set up [42,51,58,59]. A political analysis of markets thus moves past the legally sanctioned
practices of market participants (e.g., cost-reductions through scale economies, creative mar-
keting campaigns, product diversification strategies, etc.) to uncover the contentiousness of
market-based selection environments instantiated across different market-shaping actions.

Examples are plentiful and include, for instance, wholesale market traders benefitting
a few large grain producers by setting minimum “production quotas” too high for small
farmers to meet and access government procurement schemes in India (market gatekeep-
ing) [60]; Japanese firms overtaking incumbent consumer electronics manufacturers in the
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UK through strategic greenfield investments exploiting government “investment subsi-
dies” for industrial development (market usurpation) [61]; auction participants colluding
to secure themselves winning bids (and exclude competing bidders failing to cooperate)
from telecommunication “auctions” in Europe, (market co-optation) [62]; European and
US coalitions of solar PV panel manufacturers lobbying policymakers to impose “anti-
dumping tariffs” on panel imports from Chinese competitors (i.e., market protection) [63,64];
or incumbent electric utilities shaping public opinion against a nuclear power “phase out
scheme” in order to align Swiss voters’ policy preferences with their corporate interests
(market framing) [65].

Such instances shed light on the pervasiveness of contentious market-shaping practices
exercised by market participants in their respective attempts to secure control over market
opportunities and advantages claimed by competitors [51,66], a process that [67] defined as
social closure. As such, they reflect the inherently political nature of selection environments
as spaces of controversy, dispute, and conflict populated by market actors purposively
steering the market’s legal-regulatory framework in their attempts to extract and retain
influence rents: the capture of unearned marginal value by re-designing and/or perverting
the “rules of the game” to one’s favour and the detriment of others [51,68].

To this end, these practices illustrate the strategic (mis)use of market-shaping policy de-
vices as a means to enable/constrain the capacities of other actors to partake in economised
relations and, by extension, re-configure the constellation of market participants. In doing
so, market-shaping policy devices originally assembled for the market-mediated realisation
of politically determined sustainability objectives (e.g., decarbonised energy supply) are
effectively repurposed to operate as tools of inclusion/exclusion determining the ability of
different actors to participate in the market. Success in undertaking such efforts leads to
the reproduction of asymmetric power relations between market participants with unequal
material, financial, and operational endowments to shape the selection environments they
operate in [51,69].

Given the inherently political nature of market selection environments, and in the con-
text of policy-driven market change for sustainability, a political appraisal of the emergence
and evolution of Germany’s RES-E market directs the analytical exercise towards (a) the
contentious market-shaping practices of gatekeeping, usurpation, co-optation, protection,
framing, etc., undertaken by different market actors operationalised through (b) the strate-
gic contestation, (mis)use and re-configuration of the feed-in policy support framework’s
various design features (e.g., eligibility criteria, allocation mechanism, valuation method,
remuneration levels, pricing scheme, duration, degression rates, etc.) with the objective
to (c) include/exclude competitors from RES-E market participation (closure) and retain
influence rents (e.g., market shares).

3. Methodology
3.1. Research Design

The emergence and evolution of Germany’s RES-E market is appraised from the situ-
ational perspective of the feed-in policy support framework itself. Doing so enables to re-
position the analytical standpoint from an “outsider” onlooker to an “insider” observer [70,71],
affording a singular positional view from where to trace market actors’ changing “accep-
tance positions” as reflected in their market-shaping practices with respect to the policy-
driven (re)configuration of market selection environments. From this singular standpoint,
an in-depth case study is carried out of Germany’s changing feed-in policy support frame-
work for orchestrating a market-mediated diffusion of renewable energy technologies
(RETs). The analysis encompasses the period between the late 1980s until 2020.

The research reported herein therefore consists of a longitudinal case study, a recurrently
employed research design in the sustainability transitions literature, yet less extended across
its market-shaping and acceptance counterparts [72–74]. This has prompted recent calls for
conducting multilevel, longitudinal accounts within both groups of literature [75–77]. A
longitudinal research design seems a suitable candidate for this case in point, as it allows
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to qualitatively unravel and sequence complex phenomena unfolding over time within
a given context [78–80]. As such, it offers a particularly supportive means to elaborate
the process character of sustainability-oriented market evolution, as it favours empirically
rich illustrations of policy-driven market-change dynamics unfolding across different
stages along a chronological process [73,81]. Adopting a processual perspective on market
change therefore facilitates the identification of long-term market-shaping processes while
helping to recognise the evolutionary character of markets as both complex and dynamic
socio-political constructs [73,82,83].

3.2. Case Selection

Germany has been repeatedly depicted as representative of Europe’s governance
approach for addressing its grand societal challenges such as the Eurozone crisis, EU-
Ukraine-Russia relations, or the climate crisis [84]. On the latter, Germany has often been
catalogued as a “frontrunner” and a “leader” in its efforts to mitigate climate change [85–87].
Germany’s “transition” efforts in decarbonising its energy system based on the mass-scale
diffusion of renewables therefore lends itself as a suitable case with generalisable potential
informing other parliamentary democracies with a market-based economy and robust
industrial base in need of drastic decarbonisation measures. This is particularly the case for
those 26 countries with which it shares a common climate and energy governance structure
overseen by the European Commission (EC).

The choice for examining the German experience thus follows an “information-
oriented” selection logic of a “typical” case study, where the aim is to maximise the
utility of information from a single case of strategic relevance in its representability of the
phenomena under scrutiny [88,89]. Given the process-character of the longitudinal research
design, the selection logic is further driven by the choice of a “pathway” case study useful
for elucidating causal chains when tracing empirical processes over time [88].

3.3. Data Collection and Analysis

Multiple data sources were drawn upon to build the richness of data required for
elaborating a detailed descriptive account of the case under examination [90]. Data col-
lection started with the retrieval of secondary data sources. These consisted of, first, a
number of historical studies on the various legislative developments unfolding across
differing time periods. These studies consisted of academic literature as well as policy
reports. They were identified through a keyword search in journal databases, followed by
a snowball sampling procedure whereby relevant references in the consulted texts were
taken for further review [91]. Additional secondary material was collected in the form of
legal documentation (e.g., EU directives, national laws, parliamentary proceedings), white
papers and roadmaps, market reports, and industry position papers, as well as quantitative
data on various variables (e.g., investment flows, ownership structures, subsidy volumes,
electricity prices, installed capacities, etc.). Data retrieval was conducted via online legal
archives, EU/national statistical databases, and media and corporate repositories. With
this, the various legislative developments, events, diffusion trends and milestones, as well
as the market-shaping actors involved, were chronologically mapped and arranged into a
linear progression of delineated timelines unfolding in parallel.

Secondary sources were complemented with primary data obtained from 19 semi-
structured interviews with different energy industry associations, policymakers and regu-
latory agencies, electricity market participants, and expert market analysists/consultants
(Table 1). The first round of interviews was conducted between March-December 2020
followed by a second round in March 2022. Interviews lasted about one hour. They were
all conducted online, audio-recorded, and transcribed. The transcription exercise enabled
an initial analysis of the interview data, which was then further organised according to
the delineated timelines previously constructed, and further catalogued according to the
contentious market-shaping practices identified in the literature review. The ensuing anal-
ysis enabled to deepen some of the most salient policy events, conditions, and measures
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identified during the initial longitudinal appraisal. The collection and analysis of the
interview data therefore served to corroborate, contest, nuance, expand, and/or discard
the empirical material previously obtained, which deepened the exploratory character of
the analytical exercise.

Table 1. Categorisation list of informants interviewed for the study, along with the number of
interviews conducted for each category.

Informant * Category No Interviews

Renewable energy association RES Association 2
Energy industry association E-Association 1
Citizen energy association C-Association 2

Policymaker, regulatory body, public agency Government 4
Energy utility company Utility 2

RES operator/developer Independent power
producer (IPP) 3

Energy cooperative Cooperative 2
Energy market analyst/consultant Consultant 3

* Interviews are cited using the category of informant and a number (e.g., Government 1).

From this, a detailed historical plotline was elaborated in chronological order. Analyti-
cal attention was invested in richly describing key RES policy support scheme develop-
ments and exploring their coupling with the various market-shaping actions undertaken
by market participants with a vested interest in their assemblage and steering, enabling a
context-bound examination of evolving market↔ policy↔ society interactions.

4. Longitudinal Case Study
4.1. Market Gatekeeping through "Voluntary" Compensation Schemes as Tools of Market
Exclusion—Pre-1990

Before 1990, Germany lacked a nationwide (i.e., federal) regulation of RES-E com-
pensation. Market access for renewables was not high up in the political agenda. Rather,
privately negotiated arrangements were considered a sufficient means to organise the
relationship between RES-E generation and grid access within the prevailing monopolistic
organisation of the electricity market. RES-E could only be fed into the grid via “Voluntary
Association Agreements” (VAAs), non-binding compensation frameworks subscribed on a
voluntary basis between RES producers and energy utilities—in their role as grid opera-
tors [92]. Since the utilities owned both the electricity grid and the large nuclear/coal power
units under vertically-integrated regional monopolies, they held a dominant position in the
negotiation of the compensation regime for RES-E, enabling them to control entry to the
electricity market (RES Association 1). Market gatekeeping was therefore the predominant
closure strategy to retain influence rents from the prevailing monopolistic organisation of
the electricity market. This was reflected in the method used to remunerate RES-E, which
was based solely on the utilities’ avoided generation costs [93].

The “avoided cost” principle for RES-E valuation resulted in very low payment rates
insufficient for full cost recovery. For instance, the VAA between the Association of Bavar-
ian Hydropower Plants and the regional grid operator established a remuneration of
about EUR 0.4 ct/kWh for electricity generated by small and medium-sized hydropower
plants, “less than what the electricity companies had to spend on their own electricity” [94]
(para. 4). Similarly, the remuneration offered by a large utility company for a citizen’s wind
turbine consisted of no more than EUR 0.1 ct/kWh, while simultaneously charging EUR
0.14 ct/kWh for grid access [95]. Since VAAs were not strictly binding for either stake-
holder, but just a recommendation, energy utilities could arbitrarily obstruct or entirely
refuse RES-E fed into the grid by independent competitors (Consultant 1) [96]. Market
incumbents therefore employed VAAs as tools for market exclusion to prevent newcomers
from partaking in the electricity market. “The utilities were free to accept or not to accept,
and this became a burden to upcoming renewable energy producers” (RES Association 1).
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Inevitably, RES operators—mostly consisting of farmers and individual citizens—were ef-
fectively displaced towards the margins of an electricity market locked into the incumbency
of a fossil/nuclear energy monopoly.

VAAs thus codified a patchwork of discriminatory relationships between electricity
market incumbents (energy utilities) and newcomers (RES operators), with the latter facing
significant risks due to unreliable investment conditions (i.e., undercompensation, non-
guaranteed and overcharged grid access) and limited regulatory oversight. Not surprisingly,
RES-E was rarely fed into the grid but mostly used for private consumption (Consultant 1).
Its contribution to the electricity generation mix remained marginal throughout the 1980s.
By 1990, it accounted for just 3.4% of gross electricity generation (Figure 1), with the majority
(92%) coming from large hydropower plants owned by the utility companies [96,97]. Given
the limited prospects of change stemming from such a stagnant market configuration, the
introduction of a support scheme to promote renewables “seemed next to impossible” [98]
(p. 10).
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However, in 1989 the Ministry of Research launched a 15-year Research and Develop-
ment programme to deploy 250 WM of wind power capacity [99]. To do so, it simulated a
price-based remuneration scheme consisting of a supplement of EUR 4.10 ct/kWh added
onto the negotiated tariff rate of EUR 4.4 ct/kWh, yielding a final remuneration of EUR
8.5 ct/kWh for wind-based electricity granted for 10 years [100]. Besides its core objective
of monitoring the technical viability of wind power technology, the programme performed
a perhaps less salient, yet crucial role as a “testing device” for assessing the performance of
FiTs in orchestrating market interaction around RES-E. Their use “was legitimised by the
need to gain practical experience with different [support] approaches under real-life condi-
tions” [24] (p. 106), laying the groundwork for later-stage renewables’ support schemes.

4.2. Inception of Renewables’ Support in a Nascent RES-E Market—1990 to 1999

The Feed-in Act of 1991 (Stromeinspeisungsgesetz—StrEG) constituted Germany’s first
legally-binding regulatory framework to support renewables. The law framed RES support
as a response to increasingly salient climate and energy concerns held across the German
public [101]. “The main trigger for political action was definitely a societal push. There was
a very strong anti-nuclear movement in Germany at that time due to the Chernobyl nuclear
disaster [of 1986]” (RES Association 1). RES policy support was therefore built upon an
increasingly concerned population for environmental and climate issues [24,27,102], rather
than exclusively stemming from any demands by market newcomers (RES operators).

The EC initially accepted the law due to its small financial endowment and limited
impact on electricity prices [103]. Its position was paired with the utilities’ dismissal of a
support scheme “likely to average less than 0.1% of [their annual] revenues” [104] (p. 4)



Energies 2022, 15, 3898 9 of 27

(Consultant 2), enabling them to retain the influence rents of a monopolistic energy system.
The market incumbents thus echoed their parliamentary counterparts in downplaying the
law as “a treat for the ecologically motivated” [94] (para. 8), claiming that renewables
would never supply more than 4–6% of Germany’s electricity demand and wind energy
would be less than 1% (Government 1, RES Association 1, Consultant 2) [105,106].

Building on the “250 MW Wind” programme, the StrEG’s support framework com-
bined compulsory grid connection with preferential dispatch for RES-E. In doing so, it
undermined the incumbents’ closure strategy of market gatekeeping, as it effectively forced
energy utilities to allow market entry for new participants (Consultant 1). Yet their efforts
to limit market entry for newcomers remained relatively uninterrupted throughout the
1990s and 2000s, as they continued to deny grid access to independent RES operators on
the basis of grid capacity constraints and ensuing blackout risks (Cooperative 1) [107].

The support framework further obliged utilities to remunerate RES operators for the
electricity fed into their grid area at a fixed percentage of the annual average electricity price
(e.g., 90% for wind/solar—Figure 2). Tariff rates were therefore pegged to the electricity
price, and thus, indirectly linked to the utilities’ avoided generation costs (Consultant
1) [108]. Importantly however, avoided external costs of EUR 3–5 ct/kWh from coal power
were accounted for when setting the remuneration level [109]. Due to this monetary endow-
ment, the compensation scheme restricted RES operators’ exposure to the arbitrariness of
energy utilities in the negotiation of a cost-recovering remuneration scheme for RES-E, and
thus counterbalanced (yet did not overthrow) their dominant position in their economised
relations with renewables’ producers (IPP 1-2). By setting avoided external costs as the
benchmark for calibrating remuneration levels, FiTs levelled the playing field between
RES-E and conventional electricity producers, itself a declared objective of the StrEG [101].

The provisions on guaranteed grid access and purchase obligations effectively created
a steady and (to a lesser extent) predictable demand for RES-E (IPP 1-2). Importantly, in
accounting for the avoided external costs of conventional energy generation, the support
framework established a differentiated market space that, thanks to an environmentally-
reflective remuneration and preferential treatment for RES-E, organised market exchanges
upon the basis of criteria differing from the prevailing economic ordering of the electricity
market. Its emergence was furthered by explicitly restricting incumbents from partaking in
it, as the eligibility criteria was purposefully articulated to exclude energy utilities from
remuneration [101].

The combined performance of these design features triggered a notable increase in
wind power capacity undertaken by a growing number of new market participants. These
consisted mostly of community-based models of wind turbine ownership (Government 1,
RES Association 1): in 1989, citizen-owned wind turbines numbered 221 across Germany,
and by 2001, they had increased to 9359 [110,111]. Neither solar PV nor biomass experienced
significant growth due to prohibitively high technology costs and remuneration levels
too low to ensure cost-recovery despite “auxiliary” support such as the “1000 Rooftops”
programme for solar PV) (Government 1). Virtually none of the wind power capacity
installed during that decade was owned by the incumbent utilities [96].
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Yet the policy-driven diffusion of renewables did not unfold without the contestation of
some market incumbents who saw their position potentially at risk by an increasingly actor-
diverse market configuration (Government 1, RES Association 2). “From the utilities’ point
of view, this notion of independent power producers was a threat because that meant more
players in the marketplace, and the utilities just didn’t want their monopoly threatened”
(RES Association 1). Their closure strategy of market gatekeeping progressively expanded
to include legal contestation. Exemplary of such efforts was their judiciary actions taken at
national and EU levels, based on the StrEG’s discriminatory nature for lacking a burden-
sharing mechanism to distribute remuneration costs equally across all end-users. Utilities
operating grid areas with a higher RES-E penetration than others would have to accrue
higher costs than their competing suppliers, resulting in a competition-impairing outcome
incompatible with the EU Internal Electricity Market [113]. The core dispute targeted “the
calculation of the minimum purchase price for electricity generated from wind” [114] (p. 6),
which allegedly “inflated” the avoidable costs of conventional electricity generation by
EUR 4.3 ct/kWh—the same cost value used in the “250 MW Wind” programme and within
the value range employed in the StrEG to account for the external environmental costs of
coal power. Arguably, if the remuneration level for wind energy remained unchanged—
that is, if external environmental costs remained accounted for—there would be “a risk of
overcompensation with the ensuing detrimental effects on competition” [114] (p. 6). The
outcome of the incumbents’ closure strategy by legal means yielded mixed results: the
demands to lower the 90% purchase price for wind were side-lined by the government,
who instead capped at 10% the amount RES-E utilities had to feed into the grid—effectively
limiting the future growth of a nascent RES-E market.

Furthermore, the liberalisation of Germany’s electricity market in 1998—while bene-
ficial for new participants due to the opening up of a market monopoly to competition—
meant that electricity prices were now determined in a competition-driven marketplace,
which resulted in price reductions thereafter (Figure 2) (C-Association 1). Since tariff rates
were pegged to retail electricity prices, the remuneration obtained by RES-E producers
dropped along with the certainty of their revenues (Consultant 1) [115]. These were further
eroded by the impossibility of confidently foreseeing RES-E demand, as the StrEG did not
specify a duration of support but instead granted it on a yearly basis.

4.3. Emergence and Consolidation of a Competition-Exempt RES-E Market: Market Usurpation
through FiTs as Tools of Market Inclusion—2000 to 2010

The StrEG’s faulty design to address liberalisation-induced market changes and the
energy utilities’ closure strategy by legal means combined to undermine the emergence
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of a still unstable RES-E market (mostly driven by wind power) now at risk of losing
momentum. “A lot of wind investment feared bankruptcy or insolvency. So, we had big
demonstrations demanding higher compensation” (Government 1). The government thus
“had to act fast to restore a secure climate for investment [ . . . ] as more and more renewable
energy investment projects were being shelved” [116] (p. 3). This regulatory uncertainty
found its resolution in the Renewable Energy Sources Act of 2000 (Erneuerbare Energien
Gesetz—EEG).

The EEG reflected the political resolve of a pro-renewables Red/Green government
coalition rather than the sole outcome of a cohesive associative action from market newcom-
ers to secure effective (i.e., sufficient) and sustained (i.e., predictable) remuneration (RES
Association 1). Like their 1990 predecessors, policymakers leveraged widespread public
support for climate action to orchestrate a pro-RE alliance backing FiT-based renewables’
support (RES Association 1). “The basic motivation came from a societal demand, not from
renewable businesses. [They] only begged for better wind power compensation, nothing
else. They did not beg for photovoltaics, hydropower, or biogas. We had to organise it.
We had to force companies to support FiTs for all technologies” (Government 1). Without
actively pursuing it, market newcomers found in their legislative counterparts a cohort to
avail themselves participation in a utility-dominant electricity marketplace.

The law encoded an ambitious remuneration scheme based on the full cost-range
of RETs. It substituted the “avoided external costs” valuation benchmark and instead
calibrated remuneration levels based on the specific cost structures of each technology.
From 2000 onwards, RES-E valuation was performed via fixed FiTs operating independently
from demand-driven electricity price developments, effectively shielding RES operators
from the increased price volatility of a liberalised electricity market. Their use represented a
paradigm shift in the operationalisation of Germany’s support framework: FiTs guaranteed
payment for every kWh of RES-E fed into the grid regardless of its actual market need
(i.e., demand) for a total duration of 20 years (Utility 1, Government 2). The combined
performance of these design features did not necessarily align Germany’s RES-E market
with a competition-based model of economised relations, but rather, bypassed it to enhance
revenue certainty for RES operators, and in doing so, ensure the investability of renewables
as a means to operationalise ambitious climate and environment goals demanding at least
a 12.5% market share by decade’s end (Utility 1, Government 2, IPP 1) [116].

Additional provisions were articulated to redress the faulty design features of dis-
criminatory market access and cost-defective market exchange previously exposed by the
incumbents’ legal contestations against the StrEG. First, the eligibility criteria penalising
energy utilities was replaced with an “actor neutral” scheme guaranteeing support for
any RES operator. This provision equipped FiTs to perform as tools of market inclusion,
since utility companies were now eligible for FiT-based remuneration. Since they were no
longer excluded from the RES-E market, the incumbents lost one key point of contention
in their closure strategy to delegitimise the support scheme upholding its emergence. As
argued by Government 1, “when we exclude the big old utilities from receiving support,
we have them every time as an enemy. We must allow them to make their business case
with this law”.

Second, to enhance positive market spillover (e.g., cost reductions through techno-
logical innovation), and later, to contain detrimental ones (e.g., windfall profits from
overcompensation), the remuneration scheme incorporated scheduled tariff degressions
(Consultant 1). This was complemented by a novel “equalisation scheme” distributing
support costs equally across all electricity end-users through a levy on their electricity con-
sumption. However, exemptions for energy-intensive industrial consumers were granted
to maintain their competitiveness, a provision that would yield important spillover and
trigger cost-containment efforts later on (Government 1–3, RES Association 1). By in-
troducing a burden-sharing mechanism for “equitable” support costs distribution, the
EEG rendered obsolete the 10% cap imposed on RES-E fed into the grid. Energy utilities
burdened with higher RES-E shares were no longer disadvantaged with respect to their
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competing suppliers, a second element which further weakened their legal manoeuvres
against a “competition-impairing” allocation of support costs. Despite their opposition
to FiT-based support due to its “exorbitant costs” [115], their closure strategy was ulti-
mately derailed with a favourable court ruling on the legality of Germany’s feed-in policy
support framework [117]. Shortly afterwards, the EC dropped its objections against the
EEG, assessing later that “FiT regimes are generally the most efficient and effective support
schemes for promoting renewable electricity” [118] (p. 3). Market incumbents thus lost an
important political lever for their closure efforts, as the EC’s position with respect to RES
policy support had traditionally favoured a tradeable renewable certificates scheme for
orchestrating renewables’ support [6].

This however did not undermine the incumbents’ stronghold on the electricity market,
as their remaining role in grid operation allowed them to maintain their market gatekeep-
ing efforts to slow down the market diffusion of RETs. As explained by Cooperative 1,
exemplary of such efforts were:

“Some utility companies [who] denied grid access for many high-capacity PV installations.
Even though the [EEG] law says they must grant them access, they just didn’t. They
said ‘yeah, file a lawsuit’, and when they did the utilities won almost every case. Plus,
many solar PV owners didn’t have the time or money to pay for this, so instead they just
built smaller installations. This aggressive behaviour tells you a lot about how they act,
to bully out the small participants from the market”.

At the same time, larger utilities consolidated their market power by leveraging lib-
eralisation reforms to buy out competitors and absorb their supply areas. Their market
expansion strategy of fast and profitable “growth by acquisition” led to an actor consoli-
dation resulting in an oligopolistic market configuration dominated by four large power
companies—RWE, E.ON, EnBW and Vattenfall [9]. By 2004, the “Big 4” owned 82% of
Germany’s electrical power capacity, controlled the entire transmission infrastructure, and
almost all distribution networks [92,119]. In 2009, they still accounted for 80% of Germany’s
total electrical capacity and generated 82% of the country’s electricity [120]. On the other
hand, between 2004–2010 they accounted for just 18% of the growth in biomass capacity,
2.7% in onshore wind, and 0% in solar PV and biogas [121]. By decade’s end, they oper-
ated just 6.5% of the country’s renewable power portfolio, mostly from large hydropower
plants [121].

“The utility companies did not invest [in renewables] because of one thing: FiTs
enabled annual returns of about 5–7%, and they had a thinking of 20% returns. It was too
small a profit” (Government 1) [122]. Market incumbents thus forewent their participation
in the RES-E market, giving it away to an increasing number of new market actors who
seized the opportunity provided by long-term, fixed FiTs to secure a footing in RES-E
generation (Figure 3) (Government 2, Consultant 1). In doing so, they began a process of
market usurpation of an incumbent-dominated electricity generation base.
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Between 2000–2010, wind power quadrupled its production, biomass electricity gener-
ation increased by a factor of 13, biogas by a factor of 35, and solar PV by a breath-taking
factor of 195 [97]. The 2010 target of 12.5% market share was amply surpassed by 2007,
reaching a 17% share by decade’s end [97]. The prolonged use of FiTs throughout the
2000s therefore drove the emergence of an actor-diverse RES-E market configuration, itself
spearheaded by a drastic increase in citizen-led developments via cooperative associations
(Figure 4) (RES Association 2, C-Association 2) [123]. Germany’s RES-E market became
characterised by diversity in the generation base—both in terms of power capacity and
actor configuration—and by concentration in its supply and distribution segments (RES
Association 2).
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Yet the emergence of a policy-dependent RES-E market did not occur without its
challenges. By decade’s end, climate action progressively ceased to play a dominant role in
framing RES promotion while rising support costs became an increasingly salient concern
dominating public and political debates over Germany’s FiT-based support framework
(Government 4) [125,126]. In effect, the expansion of renewables throughout the 2000s had
been accompanied by a steady increase in the EEG levy for end-use electricity consumers—
from EUR 0.2 ct/kWh in 2000 to EUR 3.5 ct/kWh in 2011 [127]. Simultaneously, RETs had
undergone steady cost reductions during the same time period, rendering RES-E generation
increasingly competitive in a competition-exempt RES-E market (Utility 1) [128].

Rapidly declining costs fuelled political concerns over windfall profits from overcom-
pensation as well as from rising household electricity prices (Government 4) [129,130].
“At some point the government was over-subsidising RES installations with this feed-in
regime” (Utility 1). “To some degree this is true because FiTs were quite high until 2012,
so you could get easy returns. So yeah of course there was a profit-seeking motivation”
(Cooperative 2). Market newcomers’ early-day environmental idealism progressively gave
way to rent-seeking pragmatism: instead of reacting to contain these detrimental market
spillovers, they opted to retain their influence rents by demanding better remuneration
conditions (IPP 1). Yet some of them adopted a more strategic stance and argued for tariff
reductions for fear of legitimacy losses from rapidly increasing support costs [115]. As
reflected by IPP 1:

“Around 2008–2009 there were a lot of claims to reduce FiTs. So many renewable energy
associations, companies and so on came along asking politicians to not reduce them, but
to increase them. Most of that to be honest was avarice. They just wanted even bigger
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margins, so they asked for higher and higher FiTs. What should have been implemented
initially is a serious reduction of FiTs. Here is the one key mistake the renewable energy
players made”.

4.4. Market Framing and Co-Optation: The Politicised Use of Support Costs and Auctions as Tools
of Market Exclusion—2011 to 2020

Throughout the 2000s, the electricity regime had initiated a socio-technical reconfigu-
ration process underpinned by (a) the emergence of a decentralised means for renewable
electricity production, driven by (b) a diversified constellation of non-utility actors, and
supported by (c) an actor-neutral remuneration scheme of long-term fixed FiTs that “had
gained broad social acceptance as it included a wide range of actors—from single house-
holds to corporations” [25] (p. 37). By 2012, the distributed generation base of the RES-E
market comprised 1.3 million generators, with 47% of RES capacity owned by citizens,
41.5% by small and medium-sized (SME) developers/operators and financial institutions,
and 12.5% by utility companies [131,132]. “We had already over 20% renewables. This
means the big utilities, their business on electricity production, was reduced by 20%” (Gov-
ernment 1). The market diffusion of RETs became a threat not only to their traditional
business model but also to an increasingly obsolete paradigm of centralised electricity
supply, a reality they both underestimated and were late to fully recognise (Government
1, IPP 2) [133–135]. Utility companies—who had traditionally held a dominant position
in the electricity market—were being relegated to a position of market latecomers in the
RES-E market. As noted by [136] (p. 20), “incumbents were about 10 years late [ . . . ] in
substantially reacting to the government promotion of renewable energies”.

At this stage, their closure strategy shifted once again, this time to slow down the pace
of expansion of a rapidly growing RES-E market, secure greater control over the business
opportunities stemming from it, and in doing so, counteract the market usurpation that RES
operators were undertaking in their generation base (Incumbents’ responses to Germany’s
Energiewende encompassed a wide range of actions including, e.g., disinvestments in energy
supply/distribution, subsidy demands for conventional power units, litigation against
nuclear phase-out policies, etc. These and other responses are outside the scope of this
study, as they do not directly concern the generation base of the RES-E market nor the
feed-in policy support framework upholding its diffusion. See [125,136] for a wider range
of incumbent adaptive/reactive strategies beyond those concerning renewables). Although
the establishment of renewables subsidiaries/divisions gave them an entry into the RES-E
market, their large corporate structures were ill-conceived to profitably operate smaller
scale, more modular and decentralised generation units (IPP 1). RWE’s 2013 internal
reports are exemplary of their operational challenges: “in a low-interest environment, it
will not be possible to generate sufficient returns within this subsidised industry. Our cost
of capital will not be competitive against funding from private and institutional equity
investors” [137] (para. 3–4). Furthering this assessment, IPP 1 noted:

“Many large companies and utilities had too high fixed costs in their structures, they
were not able to adapt to a small and medium sized, very dynamic market. So they needed
to slow down the growth rate of renewables. Because under a pure FiT system only SMEs
were being active and successful in the market. But they are larger, so they knew if they
wanted to get into the market they needed a system where their size makes a difference,
where they could make use of their assets, which are mainly scale and money. They
wanted a system where the smaller companies were not able to compete, so many of them
promoted a volume regulation”.

To do so, they collectively orchestrated a market framing strategy to steer the pub-
lic and political debates towards the exorbitant costs of the current FiT-based model for
renewables’ support. Among other actions, “they paid for this initiative that made huge
advertisements in each main station of the public transport system saying that the EEG levy
is disastrous” (Figure 5) (Consultant 1). The campaign targeted prohibitive household en-
ergy costs to highlight the tension between energy affordability and a competition-exempt,
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over-subsidised, and cost-deficient RES-E market (Government 1, RES Association 1, Con-
sultant 1) [138]. In effect, the continued increase in the EEG levy for financing renewables’
support costs was paired with a 72% rise in household electricity prices between 2000–
2011 [139,140]. Failing to pacify this dichotomy could potentially trigger societal opposition
against further RES expansion should the public perceive it as occurring at the expense
of increasing energy costs (Consultant 1, E-Association 1). This was taken on as a key
point of contention by the market incumbents to argue for the substitution of FiTs with
a more market-oriented scheme to support renewables efficiently and within acceptable
costs for the German population and the export-oriented industrial base (Government 1,
E-Association 1). Both RES auctioning and tradeable renewable certificates were framed as
the most competition-enabling, and therefore, the least market distortive policy devices
(Utility 1, E-Association 1) [107,141–143].

The market framing strategy proved sufficiently salient for policymakers to refor-
mulate what it characterised as an outdated feed-in policy support framework failing to
upkeep with the dynamic growth of a competition-exempt RES-E market (IPP 2, Govern-
ment 3) [141]. “The government felt huge pressure to change the [support] scheme because
of this huge campaign from conventional power producers who saw their business model
threatened” (Cooperative 2).

Energies 2022, 15, x FOR PEER REVIEW 16 of 28 
 

 

 
Figure 5. “With subsidies, the energy transformation will drown” (left) and “Put an end to the hor-
ror of electricity prices” (right). These print advertisements against over-subsidised renewables trig-
gering rising electricity prices werepart of the 2012 public campaign, “Stop the EEG now!” Source: 
Reprinted with permission from Ref. [144]. 2012, Initiative Neue Soziale Marktwirtschaft 
(INSM). 

Concurrently, the government started pursuing the market integration of RES-E 
through demand-driven generation and a market-guiding sales mechanism [145]. This 
became legally encoded in the 2012 and 2014 EEG amendments, which progressively 
substituted FiTs for a market-oriented model of renewables’ support consisting of direct 
marketing and sliding feed-in premiums (FiPs) [146,147]. In doing so, the government 
expanded the end goal of the feed-in policy support framework from securing the invest-
ability of renewables as a means to operationalise climate and energy targets, to ensuring 
their marketability to operationalise increased cost-effectiveness—that is, sufficiently 
incentivising their market responsiveness to demand-based price signals so as to increase 
operating efficiency and, in doing so, induce cost reductions in RES support (Government 
2, IPP 1, Consultant 1) [148]. This served as the first step towards the market integration 
of RES-E generation—from policy-driven to demand-driven renewables’ diffusion (IPP 
2). 

Premium-based remuneration was shortly followed by the introduction of 
competitive tendering for allocating RES support. Auctions were first piloted for ground-
mounted solar PV during 2015–2016 prior to their full-scale deployment for all RETs in 
2017 [149,150]. Their use represented a (second) paradigm shift in the way renewables 
support had been operationalised thus far (RES Association 2, C-Association 2, 
Government 3). For the first time since the enactment of Germany’s feed-in policy support 
framework for renewables in 1991, RES-E generation no longer had guaranteed—but 
conditional—remuneration contingent upon the relative cost-performance of RES 
developers/operators, who were now impelled to compete for the right to market their 
RES-E under a premium-based model of support. Auctioning was thus framed as the best-
suited policy device to increase the cost-effectiveness of RES support: by repurposing 
remuneration as the object of competition, cost-reductions would be induced, and with it, 
a more efficient support allocation (Utility 1, Consultant 3) [151]—assuming there were 
sufficient “competitors” to enact such cost-reductions (IPP 2). Building upon this 

Figure 5. “With subsidies, the energy transformation will drown” (left) and “Put an end to the
horror of electricity prices” (right). These print advertisements against over-subsidised renewables
triggering rising electricity prices werepart of the 2012 public campaign, “Stop the EEG now!” Source:
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Concurrently, the government started pursuing the market integration of RES-E
through demand-driven generation and a market-guiding sales mechanism [145]. This
became legally encoded in the 2012 and 2014 EEG amendments, which progressively
substituted FiTs for a market-oriented model of renewables’ support consisting of direct
marketing and sliding feed-in premiums (FiPs) [146,147]. In doing so, the government
expanded the end goal of the feed-in policy support framework from securing the invest-
ability of renewables as a means to operationalise climate and energy targets, to ensuring
their marketability to operationalise increased cost-effectiveness—that is, sufficiently in-
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centivising their market responsiveness to demand-based price signals so as to increase
operating efficiency and, in doing so, induce cost reductions in RES support (Government
2, IPP 1, Consultant 1) [148]. This served as the first step towards the market integration of
RES-E generation—from policy-driven to demand-driven renewables’ diffusion (IPP 2).

Premium-based remuneration was shortly followed by the introduction of competitive
tendering for allocating RES support. Auctions were first piloted for ground-mounted solar
PV during 2015–2016 prior to their full-scale deployment for all RETs in 2017 [149,150].
Their use represented a (second) paradigm shift in the way renewables support had been
operationalised thus far (RES Association 2, C-Association 2, Government 3). For the first
time since the enactment of Germany’s feed-in policy support framework for renewables
in 1991, RES-E generation no longer had guaranteed—but conditional—remuneration
contingent upon the relative cost-performance of RES developers/operators, who were
now impelled to compete for the right to market their RES-E under a premium-based model
of support. Auctioning was thus framed as the best-suited policy device to increase the cost-
effectiveness of RES support: by repurposing remuneration as the object of competition,
cost-reductions would be induced, and with it, a more efficient support allocation (Utility
1, Consultant 3) [151]—assuming there were sufficient “competitors” to enact such cost-
reductions (IPP 2). Building upon this assumption, the government further characterised
auctions as a policy device conceived to facilitate an actor-diverse participation by large RES
operators alongside SMEs, energy cooperatives, and locally-embedded RES developers—
ensuring strong social acceptance for RES expansion [151].

Contrary to such characterisation, the use of auctions favoured larger developers
with stronger operational and financial means (i.e., larger project portfolios to spread risk)
to place more cost-competitive bids (Consultant 3, IPP 1) [152–154]. On the downside,
smaller players with more socially-innovative but risk-exposed business models—such as
those instantiated by citizen-driven formats for RES-E generation—became increasingly
penalised against the risks associated with having to compete for securing support (C-
Association 2, Government 4, Consultant 3) [152,154]. In the first six pilot auctions for solar
PV between 2015–2016, only 0.8% of bids were won by energy cooperatives, representing
0.2% of the installed capacity auctioned [155–160].

In light of such bleak outcomes, the 2017 EEG amendment introduced a differentiated
set of design features to favour community energy initiatives partaking in onshore wind
energy auctions. These included a 24-month extension for project realisation (from 30 to
54 months), halving the bid bond from EUR 30/kW to EUR 15/kW, no prior approval
pursuant to the Federal Immission Control Act, and obtaining the highest winning bid [150].
However, a loosely formulated definition of “citizen energy companies” (CECs) enabled
professional developers to easily qualify as CECs when in fact their operational structure
and financial capital were not reflective of such a legal form (IPP 3, Utility 2, RES Association
2, Government 4) [161,162]. Some of them took advantage of this situation and placed
predatory bids knowing that they would not cover their project realisation costs (IPP 2,
Utility 2) [163]. This was not so much due to a miscalibration of development costs, but
rather strategically pursued to crowd out competitors and retain influence rents. In doing
so, they perverted the end-goal of auctions—from a cost-reducing policy device to a tool of
market exclusion—to prevent competitors from their continued participation in the RES-E
market. As explained by IPP 2:

“These special rules [for CECs] were a joke. All the costs that you would typically have
before the auction, those related with the permits to build your installation, they were
gone because you didn’t have to show you were approved to participate. Basically, these
rules allowed you to pay EUR 15/kW to participate in an auction of 1000 MW, so for
just EUR 15 million a big player could come in and buy the entire German onshore wind
power market. And this is actually what happened. Some companies took advantage of
these conditions and placed unrealistically low bids of like EUR 3–4 ct/kWh to outcompete
all others, and so they captured almost all the auctioned capacity. So at first sight it
looks like an excellent result, you have many of these citizen initiatives participating in
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the auction and with record-low bid prices. But when you look into it you actually see
that many of these citizen initiatives are in fact administered by only a few companies
who won almost everything. They abused these special rules to outbid everyone, they
basically bought themselves exclusive access to the market and kicked out everyone else.
It is obvious that those who were successful in these first rounds [of 2017], they were not
bidding to maximise their revenues, they were clearly bidding to maximise their market
shares”.

In response to this misuse, in 2018 the government abolished the special provisions for
CECs and re-introduced stricter rules for all auction participation. This was followed by a
progressive increase in support costs due to insufficient competition (i.e., undersubscribed
auctions). “There was not enough people to compete, so everyone who participated in the
auction got their remuneration guaranteed” (Government 4). “It was basically like a FiT.
The goal of cost-efficiency was completely missed, plus all these citizen initiatives are now
out of the market” (IPP 2). In effect, insufficient competition was coupled with a drastic
drop in CEC participation (Figure 6) (Government 4) [164].
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Ironically, like the days prior to the StrEG’s enactment, citizen-led RES developments—
previously the main driving actor behind Germany’s market diffusion of RETs—are yet
again becoming displaced towards the margins of a RES-E market this time locked-into
the imperatives of allocative efficiency and cost-effectiveness. With the continued use of
auctions as the core policy device for allocating RES support, the configurational nature of
Germany’s RES-E market will likely further reduce its actor diversity, yielding fewer but
larger players driving the market diffusion of RETs (IPP 3). As concluded by IPP 1:

“When renewables first took off in the early 2000s, we had hundreds of players, hundreds
of developer companies. Then you see a consolidation process because smaller companies
were no longer able to take the regulatory risk. This is just the wrong way around.
Usually regulation should reduce risk. Instead we have regulation which increases risk
and leads to an actor consolidation which is not healthy”.

5. Discussion

Taking the German experience as a reference, the case study above illustrates that
the emergence and evolution of a country’s RES-E market is a highly contested process
undertaken by market participants who perceive their dominant position in the marketplace
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at risk of being usurped by competing participants. Given the policy-driven character of
the country’s market-mediated diffusion of RETs, such contestation has inevitably revolved
around the legitimacy of the feed-in policy support framework for renewables.

First, the case analysis uncovers how the closure strategy of electricity market incum-
bents has recurrently targeted the “affordability” of the support framework, both through
legal means and market framing actions. In both instances, the analysis shows how market
incumbents have made a politicised use of support costs to dispute the economic efficiency
of FiTs and accentuate their detrimental distributive impacts penalising household elec-
tricity consumers via prohibitively expensive electricity prices. The German case thus
exemplifies how affordability and costs (along with their distribution) are predominantly
viewed as the most influential drivers shaping policy acceptance in an energy transition
context [166]. Importantly, the analysis reveals how such drivers are strategically leveraged
through the targeted use of public discursive strategies to discredit certain market-shaping
policy devices while justifying the need for alternatives [10,65]. This appears as a critical
undertaking with potential market-shaping implications, since a core political driver for
sustainability-oriented policy formulation revolves around the public’s acceptance of its
intended purpose and, most importantly, of its distributional impacts across the electoral
voting base [167–169]. Steering the socio-political debate through discursive frames that
(de)legitimise the value logic of different market-shaping policy devices (e.g., cost-deficient
FiTs vs. cost-effective auctions) has therefore been a resourceful means for influencing their
assemblage in the context of Germany’s policy-driven RES-E market, where socio-economic
concerns over policy-induced electricity price increases and energy use affordability have
gained increasing relevance as key challenges undermining the political acceptance of
FiT-based support [115,167,170,171].

Second, Germany’s feed-in policy support framework has not only been the target
of market participants’ political contestations, but also the vehicle through which they
have strategically steered the RES-E market configuration in the pursuit of their respective
closure strategies and influence rent-seeking efforts. For instance, early VAAs empowered
market incumbents (energy utilities) with a privileged role as market gatekeepers, who
strategically repurposed the scheme as a tool for market exclusion to arbitrate market
entry for non-utility participants. Consecutively, market newcomers (independent RES
operators) found in FiTs the necessary vehicle to secure themselves market entry and
initiate a market usurpation process for an incumbent-dominated electricity generation
base, which they attempted to consolidate by demanding better support conditions via
higher remuneration. Yet in a clear lack of strategic foresight, their influence rent-seeking
efforts were pursued at a critical juncture overwhelmingly dominated by rising support
costs and electricity prices, fuelling existing political concerns over the affordability of a FiT-
based renewables’ support framework. This was in turn strategically leveraged by market
incumbents through the abovementioned market framing strategy, which contributed to
the substitution of administratively-set FiTs for auction-allocated FiPs. It is in this latter
shift, with the introduction of competitive tendering via auctioning, where the case analysis
elucidates the clearest instantiation of a market co-optation strategy, where a market-
shaping policy device originally assembled to increase cost-efficacy in support allocation
is strategically repurposed as a tool for market exclusion by a small number of auction
participants to grant themselves almost exclusive access to market opportunities derived
from FiPs while undermining the ability of competing actors to further partake in the RES-E
market.

In sum, Germany’s electricity market transition illustrates how the strategic framing
of a policy’s affordability along with the perversion of its originally-intended purpose be-
come powerful market-shaping resources to drive policy acceptance and influence market
change in certain directions. The resulting transition pathways are therefore not neutral
but deeply political, in the sense that they tend to benefit traditionally well-organised
market actor groups with ample political bargaining power (e.g., utilities, large profes-
sional developers/IPPs, energy-intensive industrial consumers) while penalising those
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ill-organised and with reduced political clout (e.g., citizen energy cooperatives, residential
electricity consumers) [8,16,172]. As such, they reproduce (but can also disrupt) asymmetric
power relations between market participants unequally endowed to shape the selection
environments they operate in [51,69].

On this final note, the present paper attempts to contribute a reflection with respect
to the relative endowments of market-shaping policy devices for determining different
market actor capabilities to partake in economised relations that would otherwise not
unfold naturally without their necessary introduction. The present case study shows how
Germany’s feed-in policy support framework for renewables has undergone a steady evo-
lution from an environmentally effective policy device elevating the desirability of a RES-E
market space in light of its socio-ecological superiority and actor diverse configuration;
progressively giving way to a policy device with the overriding concern of competition
inducing cost-effectiveness and allocative efficiency. Yet this should not entail a negative
cognition of competition as a disruptive market dynamic as long as it effectively contributes
to accelerating a socio-technical transition expeditiously enough so as to avoid the detri-
mental consequences of irreversible climate change. Net socio-ecological welfare outcomes
must therefore reflect competition-inducing economic efficiency gains vis-à-vis foregone
opportunity costs reflecting the pace and quality of a market-mediated energy transition,
namely:

• Temporal scarcity (pace): pursuing economic efficiency is desirable insofar as it ex-
pedites the realisation of climate and energy objectives within an increasingly lim-
ited temporal horizon. As such, it must be addressed alongside temporal scarcity
if policymakers are to make climate-smart decisions on the most environmentally
effective policies to transition national energy systems towards carbon neutrality by
mid-century [173,174]. What is the net socio-ecological welfare outcome of delivering
a wind-generated kWh at EUR 4 ct if by doing so we forego the deployment of an
additional 8 MW of renewable power capacity?

• Distributive impacts (quality): if the use of competition-inducing policies to efficiently
allocate RES support is captured by a reduced number of larger market actors at
the expense of a broader and more diverse number of smaller competitors, then the
pre-condition of actor diversity necessary for the possibility of competition in the
marketplace is foregone [175]. As a consequence, the intended economic benefits
of competition-inducing efficiency are off-traded by RES support concentration and
actor consolidation outcomes. Furthermore, if those market actors endowed with a
comparatively stronger social capital (i.e., high community acceptance amongst local
residents) [176–178] are also the most penalised by competition-inducing RES support
allocation, then the policy objective of social acceptance delegated to auctioning is
foregone, and the intended economic distributive effect of an actor-diverse RES-E
marketplace is deluded.

In closing, this study calls upon increased reflexivity on: the relative weight that dif-
ferent market-shaping policy devices impose on the quality and pace of market-mediated
sustainability transitions; how these are strategically steered by different market partici-
pants in their respective attempts to orchestrate certain market (inter)actions furthering
their vested interests; and their ensuing impact on the ability of different market actors to
participate in a policy-driven yet market-mediated transition towards a more sustainable
socio-technical system of energy generation, supply, and use.

6. Conclusions

This study re-visits Germany’s transition towards a renewables-based electricity sys-
tem in order to examine—by means of a longitudinal case study—the politics of policy-
driven market reconfiguration processes purposively enacted to realise sustainability ob-
jectives. The analytical framework outlined beforehand serves to guide the tracing of
the market actors’ changing “acceptance positions” (e.g., opposition, concern, reluctance,
indifference, dismissal, consent, support, etc.) in relation to the country’s evolving feed-in
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policy support framework for orchestrating a market-mediated diffusion of RETs. This is
particularly relevant for the German case, whose RES-E market emerged and developed
due to the prolonged use of feed-in policy instrumentation, including FiTs, market premia
and, more recently, auctioning.

The analysis uncovers how different market actors effectively shape the selection
environments they operate in by legally contesting, framing, and misusing the very same
policies organising their economised relations and, by extension, steering the actor’s config-
uration of the RES-E market in line with their vested interests. It shows how such efforts
are undertaken through legal disputes against specific policy design features, including
remuneration levels, eligibility criteria, and pricing schemes. This is coupled with the use
of discursive strategies elevating the cost-effectiveness of feed-in policies and challeng-
ing their affordability while downplaying their socio-ecological benefits, including social
acceptance via citizen participation and climate mitigation via renewables-based energy
decarbonisation.

Ultimately, the prevailing use of market-shaping practices, if left unchecked or unac-
counted for in the design of RES policy support frameworks, might eventually skew RES-E
market participation in favour of a reduced number of large market players with greater
financial and operational endowments to operate in selection environments with an over-
riding concern for economic efficiency. Policymaking efforts should therefore assess the net
socio-ecological welfare outcome resulting from the relative benefits of economic efficiency
along with the environmental effectiveness and distributive impacts of RES policy support
instrumentation, reflecting a more balanced application of efficiency, pace, and quality
considerations for securing social acceptance for a policy-driven yet market-mediated
energy transition.

This study has limitations that pave the way for future research. This is particularly
the case with respect to the single case study approach adopted for this analytical exercise.
While Germany stands as a representative national experience informing the ensuing policy
choices of other EU Member States, its experience can only be extrapolated to other national
jurisdictions to a certain extent, particularly with regards to non-EU countries, such as the
United Kingdom, Norway, or Switzerland. The generalisability of the reported findings
is therefore limited in scope and reach. In this respect, future research on the politics of
market change towards sustainability could adopt a cross-country, comparative case study
research design. This would enable the identification of similarities/differences in the
pervasiveness and diversity of market-shaping practices beyond national jurisdictions,
along with the extent by which international firms operating in different RES-E markets
replicate/expand market-shaping strategies across national borders. This would in turn
enable an assessment of the degree of institutionalisation of such contentious strategies
in the corporate cultures of different RES-E market participants, as well as support more
generalizable findings substantiating a broader and more diverse set of policy implications.
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support costs, electricity prices, and consumption profiles can be accessed on Eurostat’s energy-
related database (https://ec.europa.eu/eurostat/web/main/data/database, accessed on 2 February
2020) as well as on BMWi’s information portal for renewable energies (https://www.erneuerbare-
energien.de/EE/Navigation/DE/Home/home.html, accessed on 2 February 2020), the German
Federal Network Agency’s website (https://www.bundesnetzagentur.de/, accessed on 5 Febru-
ary 2020), and on the information platform of the four German transmission system operators
(https://www.netztransparenz.de/, accessed on 3 February 2020). Concerning the number and
structure of Germany’s electricity market, data can be retrieved from the German energy market data
register online portal (MaStR—https://www.marktstammdatenregister.de/MaStR, accessed on 11
April 2020) and from the German Federal Network Agency’s information platform for the German
electricity market (SMARD—https://www.smard.de/, accessed on 11 April 2020).
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33. Çalişkan, K.; Callon, M. Economization, Part 2: A Research Programme for the Study of Markets. Econ. Soc. 2010, 39, 1–32.

[CrossRef]
34. Muniesa, F.; Millo, Y.; Callon, M. An Introduction to Market Devices. Sociol. Rev. 2007, 55, 1–12. [CrossRef]
35. Nenonen, S.; Storbacka, K. Market-Shaping: Navigating Multiple Theoretical Perspectives. AMS Rev. 2021, 11, 336–353. [CrossRef]
36. Storbacka, K.; Nenonen, S. Scripting Markets: From Value Propositions to Market Propositions. Ind. Mark. Manag. 2011, 40,

255–266. [CrossRef]
37. Ulkuniemi, P.; Araujo, L.; Tähtinen, J. Purchasing as Market-Shaping: The Case of Component-Based Software Engineering. Ind.

Mark. Manag. 2015, 44, 54–62. [CrossRef]
38. Overdevest, C. Towards a More Pragmatic Sociology of Markets. Theory Soc. 2011, 40, 533–552. [CrossRef]
39. Onyas, W.I.; Ryan, A. Agencing Markets: Actualizing Ongoing Market Innovation. Ind. Mark. Manag. 2015, 44, 13–21. [CrossRef]
40. Valor, C.; Lind, L.; Cossent, R.; Escudero, C. Understanding the Limits to Forming Policy-Driven Markets in the Electricity Sector.

Environ. Innov. Soc. Transit. 2021, 40, 645–662. [CrossRef]
41. Lesser, J.A.; Su, X. Design of an Economically Efficient Feed-in Tariff Structure for Renewable Energy Development. Energy Policy

2008, 36, 981–990. [CrossRef]
42. King, B.G.; Pearce, N.A. The Contentiousness of Markets: Politics, Social Movements, and Institutional Change in Markets. Annu.

Rev. Sociol. 2010, 36, 249–267. [CrossRef]
43. Quitzow, R. Dynamics of a Policy-Driven Market: The Co-Evolution of Technological Innovation Systems for Solar Photovoltaics

in China and Germany. Environ. Innov. Soc. Transit. 2015, 17, 126–148. [CrossRef]
44. Quitzow, R.; Walz, R.; Köhler, J.; Rennings, K. The Concept of ‘Lead Markets’ Revisited: Contribution to Environmental Innovation

Theory. Environ. Innov. Soc. Transit. 2014, 10, 4–19. [CrossRef]
45. Fligstein, N. Markets as Politics: A Political-Cultural Approach to Market Institutions. Am. Sociol. Rev. 1996, 61, 656–673.

[CrossRef]
46. Holm, P.; Nielsen, K.N. Framing Fish, Making Markets: The Construction of Individual Transferable Quotas (ITQs). Sociol. Rev.

2007, 55, 173–195. [CrossRef]
47. Mathews, J.A. How Carbon Credits Could Drive the Emergence of Renewable Energies. Energy Policy 2008, 36, 3633–3639.

[CrossRef]
48. Bumpus, A.G. The Matter of Carbon: Understanding the Materiality of TCO2e in Carbon Offsets. Antipode 2011, 43, 612–638.

[CrossRef]

http://doi.org/10.1016/j.eist.2019.11.006
http://doi.org/10.1016/j.enpol.2004.08.029
http://doi.org/10.1177/0270467606287070
http://doi.org/10.1016/j.erss.2018.05.022
http://doi.org/10.1080/09644001003793222
http://doi.org/10.1016/j.jbusres.2020.08.039
http://doi.org/10.1016/j.erss.2017.05.005
http://doi.org/10.1016/j.indmarman.2014.10.002
http://doi.org/10.1177/1470593114534342
http://doi.org/10.1016/j.eist.2019.10.008
http://doi.org/10.1080/03085140903424519
http://doi.org/10.1111/j.1467-954X.2007.00727.x
http://doi.org/10.1007/s13162-021-00209-9
http://doi.org/10.1016/j.indmarman.2010.06.038
http://doi.org/10.1016/j.indmarman.2014.10.007
http://doi.org/10.1007/s11186-011-9149-1
http://doi.org/10.1016/j.indmarman.2014.10.003
http://doi.org/10.1016/j.eist.2021.10.022
http://doi.org/10.1016/j.enpol.2007.11.007
http://doi.org/10.1146/annurev.soc.012809.102606
http://doi.org/10.1016/j.eist.2014.12.002
http://doi.org/10.1016/j.eist.2013.11.002
http://doi.org/10.2307/2096398
http://doi.org/10.1111/j.1467-954X.2007.00735.x
http://doi.org/10.1016/j.enpol.2008.05.033
http://doi.org/10.1111/j.1467-8330.2011.00879.x


Energies 2022, 15, 3898 23 of 27

49. Laurent, B. The Politics of European Agencements: Constructing a Market of Sustainable Biofuels. Environ. Polit. 2015, 24,
138–155. [CrossRef]

50. Grandclément, C.; Nadaï, A. Transitioning Through Markets. In Energy Transitions: A Socio-Technical Inquiry; Labussière, O.,
Nadaï, A., Eds.; Springer International Publishing: Cham, Switzerland, 2018; pp. 101–142. ISBN 978-3-319-77025-3.

51. White, G. Towards a Political Analysis of Markets. IDS Bull. 2016, 47, 45–57. [CrossRef]
52. Harriss-White, B. Market Politics and Climate Change. Development 2008, 51, 350–358. [CrossRef]
53. Hess, D.J. Sustainability Transitions: A Political Coalition Perspective. Res. Policy 2014, 43, 278–283. [CrossRef]
54. Roithmayr, D. Barriers to Entry: A Market Lock-in Model of Discrimination. Va. Law Rev. 2000, 86, 727–799. [CrossRef]
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