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Abstract VII

Abstract

The Paris Agreement aims to limit the global increase in average temperature to below
2 °C. Replacing fossil fuels in the energy system with renewables is an important
element of achieving this goal. Energy scenarios show that onshore wind energy will
play a central role in this. According to the scenarios, the climate targets of the Paris

Agreement cannot be achieved at the current annual rate of wind energy expansion.

Onshore wind energy is a market-ready technology. Its rate of expansion depends
strongly on the acceptance of residents. In previous research, financial participation of
residents has been identified as a factor that can promote acceptance. However, there

are also empirical studies that have found the opposite effect.

This dissertation builds on these contrasting empirical findings. I use three academic
papers to examine how financial participation of residents is related to the acceptance
of onshore wind energy. Policymakers and industry actors can use the findings of this

dissertation to modify the preconditions for the development of wind energy.

In the first paper, I examine how a discounted electricity tariff, payments to
municipalities, and payments for social purposes are related to community acceptance.
Using an online survey with a choice experiment, I show that for the majority of
residents all three of the participation options have a positive effect on community
acceptance. Opponents of wind energy cannot be convinced through financial

participation.

For the second article we interviewed project developers who offer residents the
opportunity to invest in wind energy projects. We used semi-structured interviews to
investigate why, when, and how project developers do this. We show that they offer
financial participation mainly to increase community acceptance rather than for

tinancial motives. They use a staged approach to achieve this goal.

In the third paper, we use a literature review to examine how the opportunity to invest
in a local wind energy project is related to community acceptance. We show that most
empirical studies find a positive relationship between these factors. To achieve this
effect, trust and finding a balance between risk and control are needed. Simply offering

an investment opportunity does usually not fulfil this precondition.
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Zusammenfassung

Das Ubereinkommen von Paris soll den weltweiten Anstieg der
Durchschnittstemperatur auf unter 2°C begrenzen. Der Ersatz von fossilen
Energietragern im Energiesystem durch Erneuerbare Energien ist ein bedeutender
Baustein fiir das Erreichen dieses Ziels. Energieszenarien zeigen, dass Windenergie an
Land hierbei eine zentrale Rolle einnimmt. Die Klimaziele des Ubereinkommens von
Paris konnen bei der derzeitigen jahrlichen Ausbaugeschwindigkeit der Windenergie

laut den Berechnungen nicht erreicht werden.

Die Windenergie an Land ist eine marktreife Technologie. Thre
Ausbaugeschwindigkeit hangt stark von der Akzeptanz der Anwohnenden ab. Die
finanzielle Beteiligung der Anwohnenden wurde in vorausgegangenen
Veroffentlichungen als ein akzeptanzfordernder Faktor identifiziert. In der Literatur

gibt es jedoch auch empirische Untersuchungen, die den gegenteiligen Effekt fanden.

Diese Dissertation baut auf den gegensatzlichen empirischen Ergebnissen auf. Ich
untersuche anhand von drei wissenschaftlichen Beitragen, wie sich die finanzielle
Beteiligung der Anwohnenden auf die Akzeptanz von Windenergie an Land auswirkt.
Personen mit politischer Entscheidungsbefugnis und Agierende aus der Industrie
konnen die Erkenntnisse dieser Dissertation nutzen, um Voraussetzungen fiir den

Zubau zu andern.

Im ersten Beitrag untersuche ich, wie sich ein vergiinstigter Stromtarif, Zahlungen an
Gemeinden und Zahlungen fiir soziale Zwecke auf die Akzeptanz der Anwohnenden
auswirkt. Anhand einer Online-Umfrage mit einem Auswahlexperiment zeige ich,
dass sich alle drei untersuchten Beteiligungsmoglichkeiten positiv auf die Akzeptanz
der Mehrheit der Anwohnenden auswirkt. Die Personen, die der Windenergie

ablehnend gegeniiberstehen, lassen sich mit finanzieller Beteiligung nicht tiberzeugen.

Im zweiten Beitrag befragen wir Personen aus der Projektentwicklung. Sie bieten
Anwohnenden die Moglichkeit an, sich durch Investitionen finanziell an den
Windenergieprojekten zu beteiligen. Wir untersuchen anhand von semistrukturierten
Interviews, warum, wann und wie Projektierer dies machen. Wir zeigen, dass sie die
finanzielle Beteiligung hauptsachlich zur Steigerung der Akzeptanz anbieten und
nicht aus finanziellem Motiv. Sie nutzen einen mehrstufigen Prozess, um dieses Ziel

zu erreichen.
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Im dritten Beitrag untersuchen wir anhand einer Literaturiibersicht, wie sich die
Investitionsmoglichkeit in ein lokales Windenergieprojekt auf die Akzeptanz der
Anwohnenden auswirkt. Wir zeigen, dass die meisten empirischen Untersuchungen
einen positiven Zusammenhang finden. Um diese Wirkung zu erreichen, benétigt es
Vertrauen und eine Balance zwischen Risiko und Mitspracherecht. Das alleinige

Anbieten einer Investitionsmoglichkeit erfiillt diese Voraussetzung meist nicht.






Introductory Chapter 1

Introductory Chapter?
1. Background and research motivation

The Paris Agreement on climate protection pursues the goal of keeping global
warming below 2 °C and possibly limiting it to 1.5 °C (Intergovernmental Panel on
Climate Change, 2022). Energy production, processing, transport, conversion, and use
are some of the main sources of carbon emissions (Wilson et al., 2012). Increasing
energy efficiency, reducing energy demand, and expanding the use of renewable
energy sources are ways to reduce them (International Renewable Energy Agency et
al.,, 2018).

Many governments have joined the Paris Agreement, stating that they will work
toward limiting climate change by aiming to create low-carbon energy systems. This

pledge creates pressure to reduce carbon emissions fast (Falkner, 2016).

For Germany, which is the geographical focus of two of the three papers in this
dissertation, renewable energy and the expansion of its generation capacity are central
to its national climate change strategy (BMU, 2021). Wind energy is one of the market-
ready renewables on which the national strategy of the former relies heavily (BMU,
2021). The strategy projects 2,900 megawatts (MW) of new onshore wind capacity,
2,500 MW of photovoltaic (PV) and 500 MW (and rising) of offshore wind power each
year through 2030, with the share of renewables expected to increase to 65 percent by
2030 (BMWi, 2020). These targets were recently increased to 10,000 MW of new wind
energy capacity annually (BMWK, 2022). The political targets make onshore wind the

most important source of renewable electricity generation.

However, the current trend in annual new wind energy capacity is not consistent with
the plans of the climate change mitigation strategy. Figure 1 illustrates the annual
newly installed generation capacity in Germany from 2000 to 2019, showing an
increase until 2017. There was a sharp drop in 2018 and 2019. Since then, the capacity
of new installations has grown only slowly, but has not reached the targets of either
2,900 MW (by 2022) nor 10,000 MW (from 2023).

2 Note that the introductory chapter introduces and summarizes the three papers of this doctoral thesis.
Thus, several sections draw on the content of Paper 1, Paper 2 and Paper 3 without explicit citation.
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Figure 1: Annual realized new capacity of onshore wind energy in Germany, and plan according to EEG
2023. According to the new targets, yearly capacity should increase to 10,000 MW (light green)
(Author’s graph based on historical data from Deutsche WindGuard (2021)).

Limited available land, lawsuits, and a lack of permits are responsible for the relatively

small amount of new installation capacity in Germany (FA Wind, 2019, 2022). Most

lawsuits are initiated by environmental groups (61%), followed by individuals (36%),

citizens' groups (14%), and associations (12%) (FA Wind, 2019). While some of the

problems are based on land-use issues and land-use conflicts (e.g., protected natural
areas, rotary beacons, and the military use of airspace), others are due to social

acceptance issues.

The concept of social acceptance refers to the empirical finding that some technological
innovations, although ready for the market and associated with strong approval in
opinion polls, are not adopted quickly (Wolsink, 2000; Larson and Krannich, 2016).
The concept covers three different components: socio-political acceptance, market
acceptance, and community acceptance (Wiistenhagen et al.,, 2007). Community
acceptance concerns how citizens living close to turbines perceive the projects, which

is of great relevance to siting decisions.

Strong community acceptance does not guarantee the success of individual projects
(Horbaty et al., 2012). However, it can increase the likelihood of the latter and simplify
project processes through fostering the availability of land, reducing lawsuits, and
speeding up permitting processes, ultimately affecting the number of turbines that can
be built (Olsen, 2010). Therefore, increasing community acceptance is a concern for
policymakers and wind industry stakeholders when seeking to expand the annual

number of new turbine capacities.
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The perception of the fair distribution of costs and benefits between project developers
and local communities is one factor that can increase community acceptance (Wolsink,
2007; Dimitropoulos and Kontoleon, 2009). Walker et al. (2014) found that citizens
perceive that wind energy is associated with high personal costs which the latter, as
members of the local community, have to bear, while stakeholder outside the local
community profit from energy sales. One option is for wind turbine owners to share
revenues with local communities to meet citizen demands for a fair distribution of
costs and benefits. (Gross, 2007; Aitken, 2010; Leiren et al., 2020). The process of
financial cooperation and revenue sharing is called financial participation in this

dissertation.

There are different means of financial participation (Holstenkamp, 2014; Barrera-
Hernandez et al., 2016; Kerr et al., 2017; Mclnerney and Curtin, 2017). Some models
require individuals to invest in projects (Haggett et al., 2014; Beery and Day, 2015).
Others involve the provision of benefits from the developer to the community (Bristow
et al., 2012; van Wijk et al., 2021). Citizens may benefit as individuals, for example, by
receiving discounted electricity (Garcia et al., 2016), compensation (Aitken, 2010;
Brennan and Van Rensburg, 2016) or becoming co-owners of the facilities (Shared
Ownership Task Force, 2014; The Scottish Government, 2019). There are also
participation models through which the community benefits on more general terms
(Bristow et al., 2012; Devine-Wright and Sherry-Brennan, 2019) - e.g., through
payments to a community budget, or through support for facilities that are important

to the community, such as kindergartens and swimming pools (Morris, 2019).

There is evidence that financial participation can increase acceptance (Dimitropoulos
and Kontoleon, 2009; Warren and McFadyen, 2010; Musall and Kuik, 2011; Hyland
and Bertsch, 2018; Vuichard et al., 2022). However, negative impacts on community
acceptance have also been reported in some instances (Cass et al., 2010; Walker et al.,
2016; Leer Jorgensen et al., 2020). The relationship between financial participation and
community acceptance is therefore ambivalent, and not fully understood yet in the

scientific literature.

This thesis addresses the relationship of financial participation and community
acceptance through three research papers that aim at identifying when financial
participation increases acceptance, and when it does the opposite. Two of the three
papers have Germany as the geographical focus. However, each paper justifies and

specifies why the results are also relevant for other countries.
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Paper 1 examines different financial participation models (discounted electricity tariff,
payments to municipalities, and payments for social purposes) and their relationship
to community acceptance. The paper first explores which model is preferred most
among proponents, citizens with weak preferences, and opponents of wind energy.
Second, it contributes to understanding how financial participation is related to

perceived fairness.

Paper 2 examines from the perspective of project developers when, why, and how they
let citizens invest in their projects. The paper takes as a starting point that citizen
investment is (mostly) voluntary in Germany, and that two main forms of citizen
investment are used, one involving shared ownership and voting control, the other
without. The paper explores the reasons for permitting citizen investment, and second,

why and how developers decide between the two different options.

Paper 3 reviews and analyzes original research papers that address citizen investment
and community acceptance. The paper draws on existing empirical findings to analyze
why citizen investment sometimes leads to stronger community acceptance, and

sometimes to the opposite. The paper identifies opportunities for future research.

This dissertation is particularly relevant for researchers, policymakers, and project
developers. For researchers, the empirical findings advance the discussion about how
community acceptance and financial participation are related. Furthermore, the thesis

synthesizes and shows how to further explore the field.

Policymakers can use the findings about how specific models of financial participation
are related to community acceptance when developing national strategies. The
tindings provide concrete guidance about which model and accompanying factors
should be embedded into policies aimed at increasing community acceptance and
ultimately promoting the uptake of wind energy on the local level. Similarly, the
tindings will help project developers decide what types of financial participation

models they should explore in relation to their projects.

2. Theoretical and conceptual foundations

The energy transition is disrupting how society produces, processes, transports, and
converts energy (Wilson and Grubler, 2013). It involves a remarkable system change
from using fossil or nuclear resources to renewables like wind, solar, and geothermal
energies. However, the change is not only about technologies. It concerns society no

less drastically (Ferraro and Ellis, 2017). Major changes in the energy system — a
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sociotechnical system deeply embedded in society — affect individuals in different
ways (Miller et al., 2013). Having been a centralized system, individuals feel changes
in the energy system directly when renewable energy plants are built in previously
unindustrialized areas near residents” homes (Hallan and Gonzalez, 2020; loannidis
and Koutsoyiannis, 2020). Such changes in technology and society are associated with

friction and require acceptance by members of society at different levels (Stern, 2017).

2.1. Social acceptance

The concept of social acceptance describes and touches upon the willingness
(unwillingness) of actors to support or even actively promote social changes within
society that the adaptation of new technologies entails (Batel, 2017; Rand and Hoen,
2017). Wiistenhagen et al. (2007) conceptualize and clarify the understanding of social
acceptance in three dimensions that represent three different areas of social
acceptance: socio-political acceptance, community acceptance, and market acceptance.
With 1,357 citations (WebOfScience, 28.07.2022), this paper is now an important

starting point and reference for numerous studies.

Socio-political acceptance is the most general dimension of social acceptance. It
describes the broad social and political acceptance of a renewable energy innovation
(Wiistenhagen et al., 2007; Wolsink, 2018). Opinion polls illustrate that acceptance of
renewable energies generally is very high in many countries (Wolsink, 2000; Larson
and Krannich, 2016). For a long time, it was therefore assumed that there would be no
problem with acceptance concerning the adaption of renewable energies and that the
related infrastructure could be built quickly in large amounts. However, this turned
out to be a fallacy. Reports of resistance on a local level to specific projects illustrate
the fact that general support for a technology does not translate into acceptance of the
technology at the local level (Wolsink, 2000; Bell et al., 2005; Burningham et al., 2015).

The attitudes and behaviors of local stakeholders such as residents and local
authorities towards the siting of renewable energy close to their homes are associated
with the dimension of community acceptance (Mjahed Hammami et al., 2018; Devine-
Wright and Wiersma, 2020; Leiren et al., 2020). This dimension concerns specific siting
decisions related to renewable energy projects that involve large and expensive
elements of infrastructure, like wind energy (Evans et al., 2011; Walker et al., 2014;
Beery and Day, 2015).

The third dimension, market acceptance, deals with the adoption of an innovation by

consumers and market actors. Much of the literature in this area builds on Rogers’
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(1995) theory of diffusion of innovation. In this, stakeholders like citizens are seen as
consumers who, through their consumption behavior, either ensure that an innovation
is adopted or not (Sovacool and Lakshmi Ratan, 2012; Tabi et al., 2014; Stauch and
Gamma, 2020).

This dissertation addresses community acceptance due to its relevance to wind energy,
as the siting of wind turbines in many countries like Germany is often accompanied
by protest and resistance from residents (Avila, 2018). Local citizens join forces and try
to make their voices heard (Blanchet, 2015) so that projects are rescheduled or
abandoned. The possibility of local residents delaying or stopping projects depends
on national legislation and the local context, but can be quite limited (Aitken et al.,
2008) if citizens do not have a veto right. In Germany, for example, community
acceptance is not linked to formal approval requirements, and citizens do not have a

right of veto, as is the case in Switzerland (Tabi and Wiistenhagen, 2017).

However, even when residents have limited ability to directly influence the outcome
of a project through voting, community acceptance is critical to the planning process
and ultimately the success of a project. Citizens do have “soft power (...) that can be
exerted without enforcement and legitimation” (Schwarz, p. 2, 2020). Citizens may try
to influence local incumbents concerning zoning (Jobert et al., 2007) or file lawsuits
that delay or stop projects (FA Wind, 2019).

2.2. Distributive justice and financial participation

Distributive justice is part of the wider concept of environmental justice (Gross, 2007).
It refers to how fairly perceived costs and profits are shared among project developers
and the local community (Walker, 2009; Hall et al., 2013).

Distributive justice suggests that people are willing to accept undesired characteristics,
like the impacts of a wind energy project, if they feel their concerns have been heard
and recognized, and if perceived costs and profits are shared fairly (Kuehn, 2000;
Gross, 2007). If citizens do not share this feeling, local resistance towards
developments may grow as the latter perceive that they are only paying the cost of
such projects (Walker and Devine-Wright, 2008). The perceived costs of wind farms
include noise-related issues (Dallenbach and Wiistenhagen, 2022), visual impacts
(Pasqualetti, 2011; Ladenburg, 2014), shadow flickering, navigation lights (Rudolph et
al., 2017) and fear about a decline in property value (Jensen et al., 2014), while profits
are related to economic benefits like jobs (Warren and McFadyen, 2010) and income

from energy sales (Mclnerney and Curtin, 2017).
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One way to increase distributive justice is through financial participation.® Financial
participation describes how profits from wind projects can be shared between those
who build them and those who live close to them (Kuehn, 2000; Gross, 2007). One
important question in research is if citizens appreciate financial participation (Musall
and Kuik, 2011; Baxter, 2017; Langer et al., 2017; Lienhoop, 2018; van Wijk et al., 2021;
Vuichard et al., 2022) and indeed perceive that costs and benefits in projects that use
financial participation schemes are shared more fairly (Brennan et al., 2017; Johansen
and Emborg, 2018; Leer Jorgensen et al., 2020). And if so, does this perception translate
into a higher level of community acceptance of such projects (Hyland and Bertsch,
2018; Vuichard et al., 2019).

Previous research has investigated various elements of the relationship between
financial participation and community acceptance. Some studies have analyzed if
community ownership or community energy increases acceptance (Breukers and
Wolsink, 2007; Warren and McFadyen, 2010; Musall and Kuik, 2011). Community
ownership or community energy in the strictest sense means that only citizens who
live near a project (e.g., a turbine) can invest and become owners of the infrastructure
(e.g., a wind farm). However, as Walker and Devine-Wright (2008) and Baxter et al.
(2020) note the term "community energy" is sometimes misapplied to projects that are
not solely for the community by community. Instead, such projects could be largely
owned by actors outside of it (Curtin et al., 2019; Pons-Seres de Brauwer and Cohen,
2020). The present dissertation refers to the situation when both the project developer
and the local community co-invest in a wind farm. This type of investment is located

at the intersection of community ownership and developer ownership.

Previous research has also investigated if the type of financial participation is
important (Liebe et al., 2017; Hyland and Bertsch, 2018; Vuichard et al., 2019). Financial
participation can take different forms. First, it can take the form of the provision of
benefits from the developer to the local community or individuals (Bristow et al., 2012;
Kerr et al., 2017). This form of financial participation is summarized in the dissertation
as profit-sharing without citizens having to make an active contribution in the form of
investing their own money (benefit schemes). Discounted electricity tariffs and the

sponsorship of sports clubs are two examples of such benefits (Garcia et al., 2016;

3 Gross (2007) reviews different theories of (environmental) justice and concerns—among others, the
terms “distributive justice” and “fairness.” The author finds, among other things, that in some
literature “the terms justice and fairness can be used interchangeably” Gross (p. 2729, 2007). This
dissertation refers to distributive justice as a concept, and fairness as citizens’ perception of the
reasonable distribution of benefits.
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Morris, 2019). Second, financial participation can require citizens to invest in wind
farms with their own capital (citizen co-investment). Citizens who invest may be locals
and live in close proximity to the wind turbine site (community of locality), but may
also come from more geographically distant places (community of interest) (Bristow
etal., 2012; Kerr et al., 2017). This dissertation only addresses investment from citizens

that live close to wind turbines.

The literature contains quite contradictory results concerning whether financial
participation is correlated to the community acceptance of wind energy projects. Some
report a high level of acceptance when a community was involved (Warren and
McFadyen, 2010; Musall and Kuik, 2011; Mostegl et al., 2017). Others have found that
financial participation does not mitigate the perceived costs of wind energy, or that
the participation approach is considered inappropriate or immoral, and therefore
rejected (Johansen and Emborg, 2018; Leer Jorgensen et al., 2020). Some even report
that there may be a sense that the local community is being bribed (Aitken, 2010; Cass
et al., 2010). Others have identified the lack of perceived fairness as a reason for the

rejection of projects (Gross, 2007).

Further research is required to determine how the topic of financial participation is
related to the perceptions of fairness of residents, and ultimately, the community

acceptance of wind energy projects.

3. Overview of research papers

Financial participation is becoming increasingly popular among energy stakeholders
for increasing community acceptance (Renne and Gerhardt Nielsen, 2019; The Scottish
Government, 2019; Department for Business, 2021). This popularity is based on
empirical evidence that such measures can increase acceptance (Warren and
McFadyen, 2010; Musall and Kuik, 2011; Mostegl et al., 2017; Vuichard et al., 2022).
However, there are also cases when financial benefits have had the opposite effect
(Cass et al., 2010; Leer Jorgensen et al., 2020).

The objective of this dissertation is to investigate the relationship between financial
participation and community acceptance and to explore explanations for the
seemingly contradictory empirical results in the literature. The objective of this

dissertation is achieved through three research papers.

Paper 1 concerns local citizens in Germany, and the provision of benefits to them from

project developers. Previous studies have mainly been limited to addressing how
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tinancial participation and community acceptance are related. Paper 1 contributes to
the literature by examining for whom financial participation increases community
acceptance and for whom it does the opposite. Furthermore, it investigates if the effect

is different among three different benefit schemes.

The paper uses empirical findings and theories to hypothesize, first, that financial
benefits could crowd-out proponents of projects, which was found in nature
conservation (Ezzine-de-Blas et al., 2019) and conservation policy (Rode et al., 2015).
Second, opponents might not be willing to trade costs and benefits (Walter, 2014;
Brennan and Van Rensburg, 2016). If confirmed, both assumptions would mean that
only citizens with weak preferences appreciate financial participation and that
financial participation has only a weak, zero, or the opposite effect for the other two
groups. The paper examines three different models of financial participation:
discounted electricity tariff, payments to municipalities, and payments for social

purposes.

The first paper finds that most of the sample (94%) — both proponents of wind energy
and citizens with weak preferences — prefer financial benefits to foregoing them. A
discounted electricity tariff is ranked first, followed by payments to the municipality
and payments for social purposes. The paper does not show that financial participation
crowds out wind energy proponents, as initially hypothesized. However, it finds for
opponents and citizens with weak preferences that benefits may be insufficient for

offsetting the perceived costs of wind energy.

Paper 2 focuses on the experience of German wind energy project developers who
offer local citizens to invest in their projects. The study explores why, when, and how
they use citizen investment between the start of planning and the commissioning of
wind farms through semi-structured interviews. Previous studies have focused
primarily on the perspective of citizens when researching the relationship between
financial participation and community acceptance (Yildiz, 2014; Goedkoop and
Devine-Wright, 2016; Lienhoop, 2018; Vuichard et al.,, 2019; Leiren et al., 2020;
Vuichard et al., 2022). Studies that employ project developers as the sample population

are less common.

The reason for focusing on project developers is that they have many years of
experience of what works in practice and what does not in terms of using financial
participation to increase community acceptance. Most of the project developers who
were interviewed have experience with projects in different regions of Germany of

varying project sizes and context-specific local conditions. The paper supplements
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studies that focus on the perceptions of citizens, which for methodological reasons are
often limited to either comparing a small number of real projects through case studies
(Warren and McFadyen, 2010; Musall and Kuik, 2011; Mostegl et al., 2017) or are
limited to experimental settings that use a large sample and hypothetical projects
(Bertsch et al., 2017; Vuichard et al., 2019; Tanujaya et al., 2020; Vuichard et al., 2022).
The experience of many implemented and failed projects through interviews with

project developers supplements prior literature.

Project developers stated in the interviews that they offer financial participation to
increase community acceptance. Regardless of their background, they indicated that
offering citizens an opportunity to invest in a project was costly and that they could
tinance their projects more cheaply with other options. Clearly, financing projects was
a welcome side effect but not the primary motivation for offering citizen co-

investment, as the project developers repeatedly clarified.

The paper also found that project developers primarily use two different co-
investment models: Equity investment, which gives citizens voting control, and debt
investment. The former is mainly offered in early project phases, while the latter is
usually offered during the time of commissioning. The use of equity investment is not
always suitable, according to the project developers. Such a form of investment may
be too risky for citizens to consider acceptable. Furthermore, equity investment
contradicts the goal of some project developers of exiting projects with a clean capital

structure.

The developers explained that debt investment solves the problem of equity
investment — first, by lessening the investment risk for citizens because the project is
already advanced when debt investment is offered, and second, because debt

investment does not involve voting control, thus does not add complexity to exiting.

However, developers also stated some disadvantages of debt investment. Offering
debt investment at later stages of a project as an alternative to equity investment means
that project developers cannot offer the community an investment opportunity at early
stages of the project when community acceptance is critical to the success of projects.
Because the project developers want to increase community acceptance at early project
phases, they announce that citizens will have the opportunity to invest at later project
phases. Project developers hope this early prospect will increase local support long

before they can make a concrete offer.

Paper 3 reviews empirical research papers that consider citizen investment and

community acceptance in relation to onshore wind energy. The paper contributes to
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the literature by conceptualizing citizen investments and exploring factors
systematically across empirical studies that explain why there is sometimes a positive
relationship and sometimes the opposite between citizen investment and community

acceptance.

The paper acknowledges that the focus on citizen investment overlaps with the
literature on citizen energy. However, citizen investment goes further than the latter.
Citizen investment as a form of community investment is located at the intersection
between community energy and fully developer-owned projects. This intersection is

not fully covered by the literature yet.

The paper is a relevant contribution to the social acceptance literature because citizen
investment is becoming more popular because of policies like the European Union’s
Recast Energy Directive / 2018/2001/EU RED II (European Parliament and Council of
Europe, 2018, 2019), which promotes active energy citizens and communities for the
purpose of increasing community acceptance and inclusion in renewable energy
development. The offer of citizen investment is expected to increase, as is the demand

for empirical evidence to support policy and practice.

Paper 3 finds that different citizen investment models are considered by literature.
First, it identifies the terminology applied to citizen investment into wind farms.
Second, it analyses how citizen investment into wind farms is translated into eligibility
criteria. Third, it searches for common lessons as to the perceived local acceptability of

a citizen investment scheme.

The paper interrogate how issues of perceived fairness, locality and citizen control are
influenced by financial factors such as the investment’s structure and associated risks,
costs and benefits. Apparently, perceived fairness, trust, and risk influence which type
of citizen investment model is preferred. Contextual factors like support from key
stakeholders is relevant, too. Overall, the paper concludes that citizen investment can
increase acceptance. But it may not unleash its full potential hat without considering
the above factors. The paper suggests avenues for further research, particularly

concerning methodology, theories and concepts.
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4. Methodology

All three dissertation papers use different methodological approaches to examine the
relationship between financial participation and community acceptance. The methods

used are described below.

The first paper is based on an online survey which included a choice experiment. Using
the choice experiment, I investigated the preferences of different project attributes
among which financial benefits was the most important one for the purpose of the
study. The following financial benefits are considered: discounted electricity tariff,

payments to municipalities, and payments for social purposes.

The three different financial benefit schemes were compared to projects that did not
offer financial participation (option “no benefits”). The three benefit schemes and the
no benefit option were compared and the differences in preferences between them

were used to proxy the increase or decrease in community acceptance.

The financial benefit schemes were selected on the basis of current regulatory
developments in Europe, especially in Germany (Morris, 2019). In Germany, various
benefits were discussed in relation to updating EEG 2021, of which only the voluntary

payment to municipalities was included in the law.

Choice experiments are used in the development of new products (Tabi et al., 2014;
Hille et al., 2019; Petrovich et al.,, 2019) and for the analysis of different policy
alternatives (Liithi and Wiistenhagen, 2012; Rinscheid and Wustenhagen, 2019; Coté
et al., 2022). They belong to the stated preference methods (Auspurg and Hinz, 2015;
Whittington et al., 2017) and enable the eliciting of preferences among respondents,
such as citizens, for alternatives which do not (yet) exist (Sawtooth Software, 2017).
Choice experiments require respondents to decide between different alternatives. Each
alternative consists of a set of attributes in which attribute levels are randomly varied.
Several rounds of repetition permit the calculation of preferences for attributes and

attribute levels.

The choice experiment in the first paper aims at deriving preferences for a hypothetical
local wind energy project. It displayed alternative projects, of which study participants
selected their preferred ones. One attribute was financial benefit, with the levels
discounted electricity tariff, payments to municipality, payments for social purposes,
and no financial participation. The choice experiment was part of an online survey

among German citizens. The survey contained standard questions about respondents’
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acceptance of wind energy, emotions and attitudes towards wind energy, financial

benefits, and psychographic and demographic information.

The sample consisted of 811 German citizens. The entire sample is representative of
the German population according to age, gender, and region. For the analysis, the
study participants were divided into three groups: proponents, opponents, and
citizens with weak preferences. The classification was based on an item-based variable
which measured the attitude of the study participants regarding wind energy. The
overarching analysis focused on whether financial benefits lead to greater community
acceptance of local projects, and specifically whether this is equally true for opponents,
proponents, and citizens with weak preferences. Further questions elaborated how
citizens perceive the fairness of projects with and without financial benefit schemes.
Statistical analysis like Mann-Whitney-U-Tests were used to justify the interpretations

of the results and policy recommendations.

The second paper is based on fourteen semi-structured interviews with German wind
energy project developers who have at least two years of experience in designing
tinancial participation models for wind energy projects. We selected semi-structured
interviews to explore issues that project developers find generally relevant (Kvale,
2007). Using bottom-up thematic analysis (Braun and Clarke, 2006), the paper
identifies topics from the interviews that were considered important by the project
developers. These are reported and translated into testable propositions for further

research.

The interviewees have different backgrounds and represent the types of companies
that implement projects most frequently in Germany: project developers and
municipal utilities. We studied developers and utilities of various sizes, from sole
proprietors to international corporations. Some companies operate only locally, others
across Germany, Europe, or even worldwide. For readability, the dissertation refers to

project developers, but also includes municipal utilities.

Interviews were conducted between May and July 2021 by phone or videoconference
and were recorded, fully transcribed, and analyzed. All respondents voluntarily

consented to the recording under conditions of confidentiality.

An interview guide was used to help collect details about the personal and
professional background of the project developers, their views about wind energy, and
procedural and financial involvement. The focus was on citizen co-investment. Based
on the insights from the initial interviews and in light of the experience level of

respondents, it turned out to be an effective strategy to let interviewees talk relatively
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freely about their projects, and only revert to the survey instrument if important
aspects were left untouched. The transcribed interviews were analyzed according to

the bottom-up thematic analysis approach described by Braun and Clarke (2006).

Paper 3 reviews papers that addresses citizen investment and community acceptance.
It investigates factors that could explain why citizen investment sometimes leads to
greater community acceptance and sometimes to the opposite, using in-depth
qualitative analysis and categorization. Directions for future research are provided

that can serve as a starting point.

In this review, relevant empirical papers that were available before June 2022 were
identified from the Web of Science and Scopus, using Google Scholar as a
complementary search engine. The search terms relate to (1) wind, (2) investment, (3)
community, and (4) acceptance. The search included additional terms that relate to the
keywords (e.g., invest, investor) and used alternative spellings for robustness. The
search identified 142 unique search results, of which seven papers met the selection
criteria. Additional five publications were identified through citation search and one
with Google Scholar, resulting in the final sample of 13. To have a coherent sample we
only considered advanced economies with established energy systems and used the
Energy Transition Index 2020 as a proxy for our analysis (World Economic Forum,
2020)

Two independent researchers were involved in selecting, analyzing, and cross-
referencing the results of the collected papers. Based on this, a qualitative analysis of

the papers was conducted (Petticrew and Roberts, 2006).

The third paper first explores how citizen investment is interpreted and discussed with
focus on the representation of eligibility considerations. It builds on existing research
that identifies common themes of projects owned by people living within a specific
geographic area (Baxter et al., 2020; Lowitzsch et al., 2020). Each of these papers gives
focus to common issues, here referred as eligibility criteria, which are (i) actor
representation and the heterogeneity of investors; (ii) the proximity criteria describing
how far an investor lives from a development; (iii) the distribution of ownership rights
governing the asset and (iv) the legal framework and formal voting structures which
determine who is eligible to engage in, or vote on, renewable energy developments.
Paper 3 explores in-depth how citizen investment into wind farms is translated into
eligibility criteria and common lessons as to the perceived local acceptability of a

citizen investment scheme.



16 Introductory chapter

5. Overall findings and conclusion

The three papers of this dissertation generate empirical and conceptual insights
concerning how financial participation and community acceptance of wind energy are
related. I discuss in detail in the following section the theoretical and practical
contributions which are relevant for researchers, project developers, and
policymakers. Furthermore, I state the overall limitations of the work and offer

suggestions for further research.

5.1. Theoretical contributions

The three papers contribute to the research stream on financial participation and the
social acceptance of wind energy. First, I was able to show in the first paper that
financial benefits can increase community acceptance, but not to the same degree for
everyone. Proponents of wind energy and citizens with weak preferences value
tinancial benefits. Opponents of wind energy show no significant preference for the
three financial benefits studied. However, citizens do not necessarily associate
financial benefits with perception of distributive fairness. In the specific case, I found
for wind energy opponents and citizens with weak preferences a statistically
significant effect that benefits are not sufficient to balance the perceived costs and gains
of wind energy and thus ensure a perception of distributive fairness. Interestingly,
proponents and citizens with weak preferences for wind energy neither affirmed nor
disaffirmed that costs and benefits are fairly distributed without benetfits. To conclude,
the results of the paper show that the relationship between financial benefits and
perceptions of distributive fairness is not straightforward, as also found by (Leer
Jorgensen et al., 2020), and that some citizens are apparently not willing to make trade-
offs (Walter, 2014; Brennan and Van Rensburg, 2016).

Second, the first paper contributes to understanding whether there is a difference
concerning the preferences of citizens for financial benefit schemes. The paper shows
that the discounted electricity tariff ranks first, followed by payments to the
municipality, and then payments for social purposes. This finding helps identify

whether citizens prefer individual benefits or collective ones (Vuichard et al., 2019).

Third, the second paper and third paper contribute to the understanding of how
citizens perceive options to invest in wind power and which factors may drive their
preferences. The second paper explores through semi-structured interviews why,

when, and how German project developers offer citizens an opportunity to invest in
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wind power between the start of planning and the commissioning of a wind farm. The
project developers state that they mainly use two types of citizen co-investment for the
purpose of increasing community acceptance: equity investment, which gives citizens
voting control and is predominantly offered at early project stages, and debt
investment, which is usually offered around the time of commissioning. Equity
investment is a deeper form of engagement in terms of procedure and distribution
(McInerney and Curtin, 2017; Wind Europe, 2021). However, project developers in the
interviews state that equity investment is also much riskier for citizen investors and
therefore does not fit with the preferences of the average retail investor. This finding
is in line with the conclusions of the third paper, which finds that some citizens prefer
participation models associated with lesser risk. The experience of project developers
and the finding from the literature review have some theoretical implications.
Investments like equity grant formal control to citizens. However, this type of deeper
involvement only resonates with citizens in some cases, even though they have more
opportunities to influence the wind farm planning process, which in theory increases
procedural justice. One factor that could explain this is the perceived risk of
investments, which is likely to change in different contexts. Clearly, there are some
links between the type of citizen co-investment and community acceptance that need
further elaboration. Paper three suggests how citizen investment, community
acceptance, and risk perception may be related and suggests avenues for further

research.

5.2. Practical contributions

The three papers contain findings of practical value for policymakers and wind project
developers who are interested in the relationship between financial participation and
community acceptance in the development of government policies or project design.
My research addresses different financial participation models and explains how they
are related to community acceptance. One of the most important implications of this
dissertation for policy and practice is that financial participation in most instances is
positively associated with community acceptance, as found in the research described
in papers 1 and 3. Furthermore, increasing community acceptance is one of the main
motives of project developers for offering citizen co-investment, as described in paper

2. In the following, the practical contributions are stated in detail.

First, paper 1 shows that all benefit schemes that were studied — discounted electricity,

payments to the municipality, and payments for social purposes — are preferred more
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by citizens than having no benefits. This is true for proponents and citizens with weak
preferences, who represent 94% of the sample in total. Opponents, on the other hand,
show no significant preference for financial benefits. The results support current

policies that enable the use of financial benefits.

Second, the research shows that there are differences in citizen preferences for financial
participation models. For example, the first paper finds that discounted electricity
tariffs are typically preferred by wind energy proponents and citizens with weak
preferences. However, also payments to the municipality and for social purposes have
a positive effect on community acceptance for most residents of the local community.
It is therefore better for project developers to offer some benetfits instead of none if they

aim at increasing community acceptance.

Third, policymakers should enable a wide variety of different benefits so that project
developers can choose the model that they prefer for their projects. For Germany, the
results mean that in the forthcoming revised version of the renewable energy sources
act (EEG) and energy market design, discounted electricity tariffs should also be

considered (they are not yet covered by the law).

Fourth, it is a relevant finding for policymakers and project developers that there is a
trade-off between offering citizen co-investment at early and later stages. Early-stage
co-investment is on the one hand desirable for anchoring a project in a local
community early on but is associated with greater risk for citizen investors. The goal
of early involvement can backfire if losses occur at some point in the project due to
changing (planning) conditions. The second paper shows that policymakers should be
aware of this trade-off between broad participation and the risk of financial losses.
They should not promote early-stage co-investment through their policies too readily,
given the current high level of project risk and the limited uptake of such offerings to
only a few risk-taking investors. However, policymakers can create conditions
associated with lesser planning risk for wind energy projects, like the current spring
and summer program of the German government proposes. It aims to expand land
available for wind energy development and simplify planning and permitting
processes (BMWK, 2022). Such policies help to reduce the risk of projects and thus

early citizen investment, which could facilitate earlier participation.

Fifth, financial participation is not a silver bullet. Project developers and policymakers
should not assume that a sense of fair distribution is automatically guaranteed when
financial benefits are offered, as paper 1 and 3 show. The exclusive use of financial

participation like citizen co-investment without considering the local context can
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minimize or even undermine the aim of increasing community acceptance. Instead,
offering financial participation, perceived risk and fairness, and building trust should

be viewed as interrelated and actions should go hand in hand to target them.

5.3. Overall limitations and suggestions for further research

The dissertation investigates the relationship between financial participation and
community acceptance. It contributes to both academia and practice but is subject to
specific limitations. The following section lists these and identifies avenues for future

research.

First, preferences develop and change over time (Wolsink, 1989; Cousse et al., 2020).
Changes occur with wind energy in the context of projects (Wolsink, 2007), but also at
a more general societal level as the energy transition moves forward (Ferraro and Ellis,
2017). The first paper is cross-sectional. It investigates preferences concerning wind
projects and financial participation only at one point in time — when citizens are
informed about the possibility to benefit from a wind park close to their homes.
Preferences concerning financial participation could change as projects move forward,

and how they change would be an interesting topic for future research.

Second, two of the three papers in the dissertation focus on Germany. Therefore, the
results apply primarily to this country. It would be interesting to see if and how the
results differ in other countries. For example, Germany has a long history of citizen
energy and policies that have driven the development of wind energy by providing
guarantees like fixed feed-in tariffs. In this respect, the context is similar to in some
other countries such as Denmark (Munday et al., 2011). Other countries, such as
Ireland, Spain, and parts of the UK, have traditionally tended to be undertaken by
developers and therefore the context is different in terms of citizen participation (Toke
et al., 2008; Munday et al., 2011). Against this background it would be interesting to
survey citizens and interview project developers in such countries regarding their
experience with financial participation, risk perceptions and preferences concerning
the form of participation, also considering that countries have different legal
frameworks that influence the choice of models (Bolinger, 2001; Ferraro and Ellis, 2017;
Hoicka et al., 2021).

The third limitation and opportunity for further research concerns the link between
perceptions of distributive fairness, community acceptance, and financial
participation. The first paper shows that citizens” perceptions of fair distribution are

not automatically associated with financial benefits. This finding is complemented by
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Leer Jorgensen et al. (2020) who show that investment in a project does not
automatically mean that the project is accepted. How perceptions of distributive
fairness evolve and how they are related to trust, risk perception, and time requires

further empirical research (see third paper).

Fourth, project developers stated in the interviews for the second paper that they face
a dilemma between offering early but risky participation, and later but low-risk
participation. They resolve this by announcing early in the planning process a low-risk
participation opportunity that they will offer later to citizens, around the time of the
commissioning of the wind farm. In this way, risk is minimized for citizen investors
because they can invest in (almost) running projects, but residents know early in the
planning process that they will be involved — which may increase community
acceptance at that stage. It would be interesting to study how the approach of early
announcement and later involvement affects community acceptance by conducting a
study among residents. Until now there is some evidence in the literature that early
announcement and later participation can have the opposite effect if trust is lacking
(Goedkoop and Devine-Wright, 2016; Brennan et al., 2017; Leer Jorgensen et al., 2020).

Fifth, another area for further research concerns the reasons why some citizens prefer
participation associated with a high level of engagement, and others prefer models
with less. The second and third paper identifies the fact that risk perceptions might be
important. Citizens have different risk perceptions and their preferences concerning
financial participation are probably different (Hyland and Bertsch, 2018; Vuichard et
al., 2019). However, paper 3 shows that other factors like time and key stakeholders
might play a role in the development of preferences and changes in risk perceptions.
It would be interesting to explore further the role of risk perceptions and what factors

affect whether financial participation is perceived as more or less risky.
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Paper I

Can’t buy me acceptance?
Financial benefits for wind energy projects in Germany*
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Abstract

Local opposition to wind energy projects in Europe and North America is growing.
This often causes project delays or even failure. Financial benefits may be one way to
counteract a lack of community support. This analysis seeks to explain how discounted
electricity, payments to the municipality, and payments for social purposes shift the
acceptance of communities about a local wind energy project. A choice-based conjoint
analysis among 811 German citizens showed that financial benefits increase citizens’
acceptance of a hypothetical wind energy project in the close vicinity of their homes.
Proponents and the large group of citizens with rather weak preferences for local wind
energy projects appreciate all tested benefits. In contrast, benefits cannot win over the
small group of opponents. The study provides evidence that benefits do not ensure the
perception of fair distributive justice, even for citizens with weak preferences. The
findings inform current policies that introduce benefit schemes for wind energy

projects to foster community acceptance and win over majority support for projects.
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1. Introduction

Researchers worldwide are presenting pathways that humankind could take to limit
global warming. Their analyses are often based on sophisticated climate and energy
models. The IPCC (2018) has issued a special report that summarizes findings from
various models (AIM, MESSAGE, REMIND, and WEM). The authors come to the

conclusion that wind energy is critical when it comes to clean energy production.

Wind energy projects in Europe and North America consistently face local opposition,
resulting in delays or even failure (Wolsink, 2000; Evans et al., 2011; Enevoldsen and
Sovacool, 2016; Bertsch et al., 2017). Community acceptance is critical for increasing
the pace of the energy transition. It refers to the approval of local stakeholders of the

siting of renewable energy projects (Wiistenhagen et al., 2007).

Financial benefits have become increasingly popular with energy stakeholders for
fostering community acceptance. Such benefits involve direct or indirect payments to
local stakeholders. Their popularity is based on empirical evidence that such measures
can increase the acceptance of people who live in the vicinity of proposed wind turbine
sites (Toke et al., 2008; Hyland and Bertsch, 2018).

However, financial benefits may have the opposite effect (Cass et al.,, 2010; Leer
Jorgensen et al., 2020). Some reported reasons for this are flawed planning processes
and perceived unfair distribution (Rand and Hoen, 2017). This study argues that these
factors do not explain all empirical observations, especially when some citizens

appreciate and others oppose financial benefits related to the same projects.

This study tests whether a reconsideration of distributive justice theory and the
segmentation of local communities in terms of wind energy proponents, opponents,
and citizens with weak preferences can explain the ambivalent effect of financial
participation on communities. Previous research makes reference to this approach
(Cass et al., 2010; Leer Jorgensen et al., 2020), but to the best of the present author’s

knowledge, this study is the first to use a quantitative method to test it.

The present study addresses the following research question: How do benefits affect
the community acceptance of proponents, opponents, and citizens with weak
preferences in relation to wind energy projects? A choice-based conjoint analysis
(CBC) applied to a representative sample of German citizens (N=811) was the basis of
the empirical design. The subject of the study was a hypothetical wind energy project
planned in close vicinity to respondents” homes. CBC analysis was used to obtain

utilities that were treated a measure of acceptance for three specific financial benefit
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models: discounts on electricity tariff, payments to the municipality, and payments for
social purposes. These benefits are compared to a project that offers no financial
benefits. Based on Lancaster’s (1966) theory of consumer behavior, the research
assumed that respondents would aim at maximizing their utility (for example, the
utility associated with a wind park near their homes). An increase in utility due to

project characteristics like financial benefits was interpreted as greater acceptance.

The findings of this study are highly relevant to energy stakeholders who hope that
tinancial benefits may increase the acceptance of renewable energy projects. While the
study cannot confirm that financial benefits negatively affect acceptance, as some of
the literature has found, the results show that benefits do not increase acceptance

among all respondents —

opponents value benefits slightly but not statistically significantly more than no
benefits. In contrast, citizens with weak preferences and project proponents appreciate
benefits. Financial benefits are therefore not a panacea in terms of increasing the
acceptance of all citizens, but they could help to win over the large and important

group of citizens with weak preferences.

The structure of this study is as follows. Chapter 2 presents the theoretical background,
summarizes empirical findings about the effect of financial benefits on the community
acceptance of wind energy, and presents hypotheses. 3 describes the methods applied.
Results are presented in Chapter 4, while Chapter 5 draws conclusions, makes

recommendations for policy makers, and describes the limitations of the study.

2. Literature review and hypotheses development

Financial incentives may influence individual behavior. This section summarizes
empirical evidence for the effect of financial benefits on community acceptance in
relation to wind energy projects. The hypotheses result from the literature review. This
study understands financial participation as a process, and financial benefits as a type
of financial participation model by which local stakeholders receive direct or indirect

payments from the project developer, with no prior investment in the project.

2.1. The effect of financial benefits on the community acceptance of

wind energy

This section presents empirical findings and theoretical explanations about the effect

of financial participation on the community acceptance of wind energy. It first presents
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tindings from quantitative studies that addressed financial participation. Both positive
and negative perceptions are central here. Theories, especially distributive justice
theory and motivation crowding theory, could explain the ambivalent effect of
tinancial participation that studies — especially qualitative ones — have found. The
summary of the literature clarifies the research gap that this study aims to close. The
section particularly justifies the differentiation between wind energy proponents,
opponents, and citizens with weak preferences in relation to the effect of financial

benefits on community acceptance. Table 1 summarizes this section.

Literature has investigated how financial participation influences the community
acceptance of wind energy. Many studies have used quantitative methods. Liebe et al.
(2017) used a factorial survey experiment to illustrate that ownership (in the form of
citizen-owned turbines and consumption of local electricity) positively influences the
acceptance of onshore wind energy projects in Germany and Poland. Lienhoop (2018)
explored preferences for different financial participation models in wind energy
projects in Germany through a choice experiment. The author shows that distribution
is important for rural citizens. Compensation payments to the municipality are
preferred over co-ownership. Similarly, Hyland and Bertsch (2018) investigated four
involvement models for wind farms in Ireland and found a preference for financial
compensation over ownership. Garcia et al. (2016) found from a choice experiment
among Norwegian citizens that collective benefits are preferred over individual
payments. Similarly, Walker et al. (2014) analyzed different framings and found that
the ‘community benefit frame” is preferred to individual benefits in offshore wind
projects. Vuichard et al. (2019) compared how different financial participation models
influence community acceptance among Swiss citizens. They found no significant
influence of financial participation on community acceptance. However, models which
benefit the entire community, in particular through a local resource tax, were favored
over bonds. Some results of the study are only significant for some segments of the
community, such as community-attached people or citizens with a politically centrist
and progressive mindset. The study illustrates how segmentation can help to generate

a clearer picture of the effect of financial participation on community acceptance.

There is empirical evidence that some citizens do not value financial participation.
Brennan and Van Rensburg (2016) found from a choice-based conjoint analysis that
most, but not all respondents are willing to make trade-offs between monetary,
physical, and social attributes to accept wind projects — particularly if respondents
have a negative attitude towards them. Walter (2014) conducted a survey experiment

among 919 Swiss citizens. The author used yearly lease payments to landowners, a
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municipal fund, and the opportunity to buy shares as financial participation models.
The level of acceptance of participants with a generally moderate or positive attitude
depended on the associated local benefits, but these were not pivotal for people with
a generally negative attitude. The author assumes that participants with a negative

attitude are not open to making trade-offs between benefits and other values.

This effect was further investigated in qualitative studies. Cass et al. (2010) found from
interviews among key stakeholders and case studies in the UK that some citizens
interpret community benefits as a form of bribery — particularly people who actively
oppose such developments, but also those who are not very active in local debates.
The authors conclude that citizens have an ambivalent view towards benefits and the
reason for their distribution. Identifying the appropriate financial participation model
and giving meaning to it remains problematic. Leer Jorgensen et al. (2020) observed
the similar attitude that some citizens perceive compensation schemes as
inappropriate or immoral because they do not address non-monetary burdens or are

not compatible with their values.

The most common theory for explaining the correlation between financial
participation and community acceptance is distributive justice theory. In the present
context, this refers to how fairly project developers and the local community share
perceived costs and profits (Kuehn, 2000; Gross, 2007). The generally positive effect of

tinancial participation and community acceptance supports this theory.

The empirical finding that financial participation may reduce the acceptance of some
citizens only contradicts distributive justice theory at first sight. Financial participation
is probably not the right means of affecting the preference structure of some citizens,
especially opponents, or enabling a fair distribution of costs and profits. For
opponents, either the cost of wind energy could be too high, or they may not be willing
to make trade-offs. If distribution is important to them, financial participation is

probably not an appropriate means of addressing this.

Distributive justice is probably also not an important factor for wind energy
proponents. This study assumes that proponents perceive such projects to be fair even
without financial participation, and thus are positive about them generally. Benefits
therefore should not increase the acceptance of wind energy further. In contrast, they

might even have the opposite effect.

Studies in other environmental fields, like nature conservation (Ezzine-de-Blas et al.,
2019) and conservation policy (Rode et al., 2015), found ambivalent effects for financial

incentives. These meta studies consider that two main mechanisms of motivation-
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crowding theory explain this effect. First, people engage in activities simply because
they derive satisfaction from them. The driver of this mechanism is called intrinsic
motivation. Second, people may act because of incentives, like financial benefits. The
driver here is extrinsic motivation (Titmuss, 1970; Deci, 1971; Frey, 1997). Extrinsic
motivation can act independently of intrinsic motivation and, if oppositional, may
decrease acceptance (Deci, 1976; Frey, 1997). This study assumes that wind energy
proponents may derive satisfaction by supporting wind energy, thus financial benefits
could diminish this intrinsic support and thus have ambivalent effects on community

acceptance.

2.2. Hypothesis development

Previous studies found a general positive correlation between financial benefits and
community acceptance. This study assumes that the effect is especially due to the
existence of citizens with weak preferences who appreciate financial benefits because
of the perceived fairer distribution of costs and profits. The study tests this assumption

with the following hypothesis:

H1. Citizens with weak preferences for a wind park are more likely to accept projects with

financial benefits than projects without them.

A positive correlation between financial benefits and community acceptance is not
always found because some citizens are not willing to make trade-offs between the
attributes of wind energy projects, or simply because financial benefits cannot balance
related costs and profits. Quantitative and qualitative studies point out that this
situation especially applies to project opponents. Further, opponents could perceive
tinancial benefits as confirmation that a project will generate high personal costs, and
therefore increase their resistance. The second hypothesis of this study is therefore as

follows:

H2. Wind park opponents perceive projects without financial benefits as more acceptable than

projects with them.

It is arguable whether the additional distributional effect of financial benefits is a
critical factor for proponents in terms of their attitudes to wind energy. The generally
positive perspective of local wind energy projects could indicate that wind energy is
not seen as a burden, and thus there is nothing to balance, or that other aspects of wind
energy neutralize undesired project characteristics. Instead, other motives, like

internal rewards generated by the satisfaction of supporting wind energy, might be
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more critical. Monetary incentives could destroy this feeling and lead to small, zero,
or even negative gains in the acceptance of wind energy. The third hypothesis of the

study tests this assumption:

H3. Introducing financial benefits reduces proponents” acceptance of wind energy projects.

Table 1: Assumed role of distribution of costs and profits in community acceptance of proponents,

opponents, and citizens with weak preferences.

Proponents Citizens with weak Opponents
preferences

Role of distribution Costs and profits are Distribution of costs Costs and profits are
distributed fairly and profits is of not distributed fairly
evenly without concern even with financial
financial benefits benefits

Role of benefits Rather unnecessary Benefits make project ~ Potentially strengthen
and potentially fairer and thereby opposition to wind
undermine intrinsic increase acceptance of  energy
motivation for wind energy

supporting wind
energy

3. Methods

3.1. Survey design

This study used an online survey that included a CBC. The study consisted of several
parts that were aimed at assessing (i) the level of acceptance of wind energy, (ii) the
utility of financial benefit models (from the CBC), (iii) emotions and attitudes towards
wind energy and financial benefits, and (iv) collecting psychographic and
demographic data from the respondents. The subject was a hypothetical wind energy
project, and the utility of financial benefit models was used to assess changes in the
acceptance of wind energy projects. Respondents' answers to questions about attitudes
toward wind energy and financial benefits provided information about whether

benefits increase perceived distributive justice.

The study used respondents' answers regarding acceptance of wind energy to segment
respondents into groups with similar characteristics. Table A.1 provides an overview
of the questions that were used. Figure 1 illustrates the structure of the survey and the

segmentation approach.

A four-item scale assessed the initial level of acceptance of wind energy. The four items

were: (i) respondents” general acceptance of wind energy in Germany, (ii) acceptance
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of local wind energy near respondents” homes, and (iii) level of acceptance of two
project proposals for a local wind farm (see Table A.1). The study assessed the level of
acceptance at different times during the survey, and also used a broad assessment of
general wind energy acceptance through votes for specific projects. For all items a
seven-point Likert scale was used to measure level of acceptance. The Cronbach’s
Alpha for the four-item scale is 0.81, which, according to George and Mallery (2002),

proves its utility.

The three level acceptance scale of Meyerhoff et al. (2010) was adapted to segment the
respondents based on their answers using the four-item scale into (i) citizens who are
strongly against wind energy (‘opponents’), (ii) citizens who have weak opinions
about wind energy (‘weak preferences’), and (iii) citizens who are strongly in favor of
wind energy (‘proponents’). The categories use the following classification concerning
the seven-point Likert scale (-3 = strongly oppose, 3 = strongly in favor): opponents (-

3 to -1.5), citizens with weak preferences (>-1.5 to > 1.5), and proponents (1.5 to 3).

Survey Clomael Presentation of LLoe]l Psychographlcs, Vote on project Psychf)graphlcs,
acceptance of . acceptance of CBC attitude and experience and
Structure X attributes X . proposals .
wind energy wind energy emotions demographics
Utility of

Acceptance of wind —— Control

ener; variables
24 benefits

Variables

Segmentation Opponents

Figure 1: Structure of survey, variables, and segmentation of the sample.

Weak
preferences

Proponents

The study additionally assessed attitudes toward financial participation - i.e.
perceptions of the appropriateness and distributive fairness of financial benefits — and
emotions toward wind energy on a seven-point Likert scale (see Table A.1).
Respondents who (i) strongly or weakly accepted local wind energy (see the second
question about the acceptance of wind energy in Table A.1) were asked whether they
think financial participation is appropriate, and if the costs and profits of wind energy
are fairly distributed without the use of benefits. Respondents who (ii) stated that they
have a low level of acceptance of local wind energy were asked whether they think
financial participation is inappropriate, and whether the costs and profits of wind
energy are not fairly distributed even with the use of benefits. To compare opponents
and proponents, the study reversed the answers on the seven-point Likert scale of

opponents about the appropriateness of financial participation (see results in Table 5).
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3.2. Choice-based conjoint analysis

The study applied choice-based conjoint (CBC) analysis (Sawtooth Software, 2017) as
part of the online survey. CBC analysis originates from mathematical psychology,
where it was used to elicit individual preferences. First described by Kruskal (1965)
and Luce and Tukey (1964), the method, along with conjoint analysis and factorial

experimental surveys, is a multifactorial experiment (Auspurg and Hinz, 2015).

CBC analyses are regularly used to analyze citizens’ preferences and acceptance of
renewable energies — for example, the community acceptance of wind energy
(Strazzera et al., 2012), preferences for electricity-saving programs (Hille et al., 2019),
willingness to accept wind farm externalities (Brennan and Van Rensburg, 2016), and
willingness to accept wind energy exports (Brennan and van Rensburg, 2020). Here,
the CBC analysis is used to analyze the effect of financial benefits on community
acceptance in relation to wind energy projects. The part-worth utilities of the wind
project’s attributes function as an indicator of the increase in community acceptance in
this study. Based on Lancaster’s (1966) theory of consumer behavior, this study
assumes that higher part-worth utilities of benefits compared to no benefits indicate

that benefits increase community acceptance.

In a CBC analysis, respondents are placed in a hypothetical but realistic choice
situation, such as the selection of an electricity tariff or investment option (Tabi et al.,
2014; Salm et al., 2016). Respondents are presented with different alternatives (e.g.
products, services, etc.) that are associated with their most important attributes (e.g.
price, and brand) and levels (e.g. high price and low price, branded and non-branded
goods). Each alternative varies only in terms of the level. The task is repeated several
times and respondents thus make repeated choices between different alternatives. The
attribute levels are systematically varied between the rounds as well as across

respondents.

Comparing the choices enables the researcher to elicit respondents” underlying
preferences according to Lancaster’s (1966) theory of consumer behavior. This assumes
that respondents maximize their utility when comparing different alternatives. The
utility obtained from an alternative is the linear sum of the (part-worth) utilities of each
attribute of the alternative (“product as a bundle”) (Lancaster, 1966). Hierarchical
Bayes (HB) estimation is used to derive them and attribute importance in this study
(Huber and Train, 2001; Rossi and Allenby, 2003). HB models are better than other
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models at handling respondents’ heterogeneity and the variability of preferences

among respondents (Sawtooth Software, 2009).

In the present study, the CBC analysis assessed preferences concerning a hypothetical
wind park close to the respondents” hometown. Respondents were presented with
three different alternatives and selected their preferred wind energy project. They
repeated this task eight times, resulting in eight choice tasks. The alternatives consisted
of five attributes, each featuring four levels (see Table 2). These represented the most
important factors of wind energy projects relevant to this study, and were based on
real project characteristics. Each alternative displayed all attributes, but only showed
one level per attribute at a time. The choice tasks were thus unique because levels
varied between rounds. The study used Sawtooth Software to generate the CBC
analysis, with 300 different choice sets, each consisting of eight tasks, three

alternatives, and varying attribute levels.

Benefits are of special interest in this study. They can take the form of rewards (funds
and in-kind contributions) and discounts (e.g. on an electricity tariff) (Barrera-
Hernandez et al., 2016). The financial benefits models in the CBC analysis used in this
study are (1) discounted electricity tariff (community electricity tariff for 150
households per turbine, equivalent to roughly 20,000 € per year and turbine), (2)
municipal funds (20,000 € per year and turbine to the municipality), (3) social funds
(20,000 € per year and turbine for social purposes) and (4) no benefits. The attribute
level “no benefits” functions as a benchmark. The models are based on benefits that

different European countries use:
1. Payments to the municipalities

Approximately 25,000 € per turbine site is paid as a reward to
municipalities in Denmark (Barrera-Hernandez et al., 2016). Benefits are
rather new in Germany as part of the revised German 2021 Renewable
Energy Sources Act (§ 36k). The only benefit model that was included in
the law is voluntary payments to a municipality. Payments can be up to
0,2 Cent/kWh, amounting to roughly 20,000 € per turbine per year.
Benefit payments are voluntary in England. The design of particular
schemes is subject to negotiations between the developer and the

community (Regen, 2014).
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2. Payments for social purposes (in-kind)

In-kind benefits in the UK are payments made to visitor recreation
facilities, job creation facilities, and for environmental improvements.
Bristow et al. (2012) identified the community benefit provision schemes
of wind farm developments in Wales, which are also largely a matter of
negotiation. A wide variety of benefits are also used in Scotland
(Macdonald et al., 2017).

3. Payments to citizens (discounts and compensation)

Local electricity discount schemes can be negotiated in the UK between
the local community and the project developer. This means that citizens
who live close to turbines receive a discount on their electricity bill. An
alternative that is used, for example, in Germany, is a special electricity

tariff that only citizens in the local vicinity of wind turbines may receive.

Table 2: Attributes and levels used in the choice-based conjoint analysis. The table is a brief summary.

Appendix A illustrates how the survey presented attributes and levels to respondents.

Attribute Attribute level
Number of wind 3
turbines 7

11

15
Distance between 500 m
houses and wind 1,000 m
turbine(s) 1,500 m

2,000 m
Financial benefits No benefit

Developer

Location

Social funds: Payment for social purposes (20,000 € wind turbine/year)
Municipal funds: Payment to municipality (20,000 € wind turbine/year)
Discounted electricity tariff: 10% discount on basic tariff for

150 households/turbine, equivalent to approximately 20,000 € wind turbine
/year

Individuals (Single persons)

Pension funds

Regional public utility

National energy corporation

Landscape protected area

Forest

Agricultural land

Industrial and commercial area
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3.3. Data sample

The survey was pretested before it was sent to respondents to verify that it was
understandable and clear (e.g., with respect to attributes and levels). The author asked
respondents in the pre-test to complete the survey and to voice any questions,
concerns, and ambiguities when communicating via telephone or videoconference.

The pre-test respondents were not part of the final sample.

A market research agency implemented the online survey in August 2020, including
recruiting and paying the respondents for taking part. Respondents who did not fill
out the whole survey for reasons like not complying with the quotas (age, gender, and
region) or who failed the attention test were excluded from the sample. One thousand
German respondents filled out the whole survey. After removing flatliners and
speeders, which accounted for 189 respondents, the final sample numbered 811. It was
then segmented to help address the research question and test the hypotheses.

Respondents needed a median of about nine minutes to answer the survey.

The segmentation reveals that 408 of the respondents have weak preferences (50%) in
relation to wind energy, 352 are proponents (43%), and opponents only account for a
small minority of 51 respondents (6%). The level of acceptance of wind energy for the
final sample (n = 811) is 4.99 on a seven-point Likert scale. These numbers are in line
with the findings of other surveys like FA Wind (2020).

All segments were tested for significant differences with respect to emotions, attitude
towards financial participation, general and specific experience with wind energy, and
psychographic and demographic data using Mann Whitney U tests for interval and

ordinal and Chi squared tests for categorical variables.

There is no significant difference in terms of age between the segments, unlike gender
and geographical center of life (see Table B.1). Women are more critical of wind energy
projects than men. The share of proponents is relatively high in the western and
southern parts of Germany. Opponents are relatively numerous in the eastern part.
Overall, the sample is representative of the German population concerning age,

gender, and region.

Ditferences in customer behavior are significant between the segments (see Table B.2).
Proponents buy more renewable electricity than opponents, and they are more likely
to be members of an environmental organization. Proponents furthermore claim to
live the most environmentally friendly lifestyles and are willing to pay more for

environmentally friendly products. Opponents and proponents pay closer attention to
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conditions of production, like child labor. Socioeconomic variables like income,

education, and home ownership had no significant influence on segment membership.

Opponents and proponents both state that they have more experience with wind
energy than citizens with weak preferences (see Table B.2). The share of respondents
who had been actively involved with wind energy is less than 10%. Fewer than 3% of
proponents and citizens with weak preferences have had any financial involvement

with wind turbines.

3.4. Data analysis of the CBC

The study tested whether the CBC results were significantly different between and
within segments. Specifically, the study used Mann-Whitney U tests to examine the
differences between and within segments with respect to the average importances of
attributes. Bayesian tests were used to check for statistically differences between levels
within attributes and segments. Both tests compare attributes and attribute levels
pairwise, which means that the analysis undertook a series of comparisons that
considered only two attributes or two attribute levels each time until all possible

combinations had been checked (see Figure 2).

{ Opponents } { Citizens with } 1 Proponents |
PP i weak preferences | P
Attribute 1 ‘ Between ’ ‘ comparison of ‘ . (Average
| segment ] ! attributes ' | importances)
Level 1 i . E E
Level2 E i |
Level 3 P P |
Level4 | P P i
IR e | |
el | T, |
Level2 | B scoment [ :
Level 3 : ; i comparison of § i ;
Level4 | B cuibute levels HEE !
o> (] . |
Level 1| | T, ;
Level2 ! B uiiliics)  HIEEE i
Level 3 ; i _i i P IPairwise comparison
Lovel 4 B e
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(Average
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importances)
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} Bayesian test

Figure 2: Statistical tests for the CBC results. The study used Mann-Whitney U and Bayesian tests to

compare, pairwise, whether attributes and attribute levels are statistically significantly

different between and within segments.
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Both tests check whether one value is statically significantly greater than another
value. The Bayesian test examines the degree of confidence that one level is greater
than another through a different approach to a frequentist Mann-Whitney U test. It
determines the degree of confidence by counting (Orme and Chrzan, 2017). The test
takes as its starting point the HB estimation procedure, which consists of two levels —
an upper or population level and a lower or individual level (Sawtooth Software,
2009). The HB estimation procedure involves thousands of iterations between the
upper and lower levels before providing the final coefficient estimates. Sawtooth
records these cycles and stores them. The HB estimation procedure in this study
involved a total of 20,000 iterations that resulted in 20,000 alpha (for the upper level)
and 20,000 beta draws (for the lower level). The first 10,000 alpha draws were
discarded because convergence is assumed to be reached thereafter (Orme and
Chrzan, 2017). The study obtained the results of the Bayesian tests through counting
for how many of the remaining 10,000 alpha draws the estimate of the part-worth
utility is larger for one level than another. The sum of counts in which one alpha draw

is greater than another indicates the confidence that one level is greater than another.

4, Results

The following sections report the results of this study. First, they show the importances
of the attributes of the CBC analysis to assess the relevance of financial benefits for
wind energy projects compared to other attributes like distance and location. Next, the
study focuses on one attribute, financial benefits, and analyses the impact of the level
thereof to test the hypotheses. The study distinguishes between the preferences of
wind energy opponents, proponents, and citizens with weak preferences at all steps to

elaborate the role of financial benefits on community acceptance.

4.1. Average importances of attributes and part-worth utilities of

attribute levels

Table 3 presents the average importances of the attributes of the hypothetical wind
energy project for proponents, opponents, and citizens with weak preferences. The
average importances represent the weight that an attribute has, on average, in a

respondent'’s decision.

Location is the most important attribute for all segments, followed by distance, when

ranking the average importances of the attributes from high to low. Financial benefits
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rank third for supporters and citizens with weak preferences, and fourth for
opponents. The number of turbines and the project developer tend to be relatively
unimportant for all segments. The following sections examine whether these

differences between segments and within segments are statistically significant.

Table 3: Average importances and standard deviations of attributes.

Attribute Proponents (N=352) Citizens with weak Opponents (N=51)
preferences (N=408)
Average Standard Average Standard Average Standard
importances deviations importances deviations importances deviations
Number of 11% 5.2 12% 7.6 14% 4.8
turbines
Distance 22% 10.3 24% 12.7 29% 16.9
Financial 21% 8.8 14% 6.4 11% 59
benefits
Project 17% 7.5 11% 6.6 8% 32
developer
Location 30% 12.0 38% 17.3 38% 18.2

a Due to rounding errors, cumulated percentages may not sum to 100%

4.1.1. Pairwise comparison of attributes within segments

Mann-Whitney U tests were undertaken to test whether one attribute is statistically
significantly more important than another for each segment separately — e.g., between
location and project developer. Most attributes are significantly different important,
which means, for example, that location (the attribute with highest average
importance) is significantly more important than distance (the attribute with the
second highest average importance) for all segments. There are two exceptions
regarding statistical significance in the pairwise comparisons. The differences between
benefits and the project developer for opponents and between benefits and distance
for proponents are not statistically significantly different (for reasons of clarity, the
results of the tests have not been included as a table in the paper. Data are available

from the author upon request and were provided to the reviewers).

4.1.2. Pairwise comparison of attributes between segments

Chapters 4.1 and 4.2 show that the attributes are ranked quite similarly for all segments
in terms of attribute importances on a scale of one to five, with minor exceptions.
However, this does not mean that the attributes are similarly important between
segments. The pairwise comparison between segments shows that, especially when

comparing opponents and proponents, the attributes are not similarly important (see
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Table 4). For example, location is statistically significantly more important for

opponents than for proponents, and the project developer is statistically significantly

more important for proponents than for opponents. This means that project developers

who want to increase project acceptance need to consider different attributes

depending on which segment they want to focus on.

Table 4: Pairwise comparison of average importances between segments. Citizens with weak
preferences sometimes share preferences with opponents and sometimes with proponents.
For example, location is almost equally important to opponents and citizens with weak

preferences, but not to proponents. In contrast, the number of turbines is almost equally

unimportant to citizens with weak preferences and proponents, but not to opponents.

Pairwise comparison of Number of Distance Financial Project Location
segments turbines benefits developer

Opponents — Proponents . . . o o
Opponents — Citizens with ~ *** i i

weak preferences

Proponents — Citizens with ** o o o
weak preferences

*** Average importances differ at a significance level of .01 between segments.
** Average importances differ at a significance level of .05 between segments.

4.2. Profiling opponents, proponents, and citizens with weak

preferences

This section considers in more detail financial benefits and how preferences differ
between opponents, proponents, and citizens with weak preferences. Financial
benefits rank third based on the average attribute importance for proponents and
citizens with weak preferences compared to the other four attributes. For opponents,
tinancial benefits are only ranked fourth. This means that especially proponents and
slightly less also citizens with weak preferences consider financial benefits as

important when comparing different project features.

Ditferences in preferences between the segments are also apparent when looking at
the different models of financial benefits. Figure 3 and Table B.3 present the part-worth
utilities for wind energy opponents, proponents, and citizens with weak preferences.
The utilities for each attribute and segment are rescaled with the lowest attribute level
set at zero. Table B.4 reports the results of the Bayesian test, which tested whether one

attribute level is statistically significantly greater than another.
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First, among all four attribute levels, citizens with weak preferences for local wind
energy projects statistically significantly prefer the discounted electricity tariff the
most. Collective benefits like the municipal and social funds rank second and third.
Having no benefits is the least preferred option. All differences are statistically
significant. The reason for a preference for discounted electricity over no benefits could
be distributive justice. Citizens with weak preferences could perceive a project with
discounted electricity to be fairer than one without. They may think it is fair that
citizens that live closest to an installation have more right to receive benefits, thus they
prefer an option that includes discounted electricity for citizens that live in proximity
to a turbine. In contrast, all citizens equally benefit from payments to social purposes
or the municipality, including those who are not affected. Thus, it is possible that
payments for social purposes or the municipality are not seen as a means of sharing

costs and profits fairly.
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Figure 3: Part-worth utilities from the CBC analysis for proponents, opponents, and citizens with weak
preferences. The y-axis "strength of preferences" shows the part-worth utility values for all
attribute levels. Starting from the level with the lowest utility for each attribute and segment
(fixed at value 0), the values on the y-axis show how much more utility the other three levels

of the same attribute derive for all segments in comparison.
While benefits may increase perceived fairness, the survey shows, statistically
significantly, that the inclusion of benefits is not enough to balance the costs and profits
of wind energy and thereby ensure a perception of overall distributive fairness (see
Table 5). Apparently, citizens with weak preferences would accept benefits if they
were offered them, but do not see them as sufficient to ensure fair distribution. Their

rather neutral opinions concerning whether financial participation is appropriate
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turther question whether benefits alone may persuade citizens with weak preferences
to support a wind energy project. Benefits may help increase acceptance, but project
developers should accompany them with other incentives. Thus, this study does not
permit the rejection of Hypothesis 1, that “citizens with weak preferences for a wind park

are more likely to accept projects with financial benefits than projects without them.”

Table 5: Emotions of respondents in relation to wind energy and attitudes towards financial benefits.

Opponents Weak Proponents
(N =51) preferences (N =352)
(N =408)
Emotions towards Joy*** 1.5 (1.1) 3.9 (1.4) 5.2 (1.3)
local wind energy  Curiosity*** 1.7 (1.1) 4.1 (1.5) 5.2 (1.3)
projects Anger** 5.5 (1.8) 2.9 (1.4) 2.1 (1.6)
Fear*** 4.9 (1.8) 3.1 (1.5) 2.2 (1.5)
Attitude towards Financial participation is 2.6 (1.8) 3.9 (14) 4.6 (1.5)
financial benefits appropriate***
Advantages and -1 3.8 (1.1) 4.2 (1.3)
disadvantages are fairly
distributed even without
benefits***
Advantages and 6.0 (1.4) (1.2) -1

disadvantages are not fairly
distributed even with
benefits***
! Question was not presented to this group
*** Significant between the three segments at the 1% level.
** Significant between the three segments at the 5% level.
* Significant between the three segments at the 10% level.

Second, the gain in utility due to benefits compared to no benefits is relatively small
for opponents, and not significant for all levels. A discounted electricity tariff is
preferred most. Municipal funds and no benefits rank second and third. Social funds
have a lower utility than having no benefits. However, only the differences between
discounted electricity and (1) no benefits and (2) social funds are statistically

significant.

This trend partly reflects what the literature reports. The offer of benefits does not win
over opponents of wind energy projects, as expected. However, the results of the CBC
analysis do not identify a significant negative effect of financial benefits on opponents’
acceptance. This is surprising for two reasons. First, opponents agree (statistically
significantly) that financial participation is not appropriate. Second, opponents state
(also significantly) that benefits do not help with the fair distribution of wind energy

profits and costs.
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While the utilities of the benefit models are rather small and thus make interpretation
more challenging, the potentially negative effect of financial benefits associated with
payments for social purposes is only slight and not significant. Results here show that
tinancial benefits do not make wind energy more unacceptable to its opponents.
Hypothesis 2, “wind park opponents perceive projects without financial benefits as more

acceptable than projects with them” is thus rejected.

Third, the third hypothesis of this paper involves proponents. This group shows a
significant preference for discounted electricity, municipal funds, and social funds,
which are ranked first, second and third in desirability, respectively. The gain in the
utility of benefits is larger than with the other two segments. This suggests that
tinancial benefits increase the acceptance of proponents even more than for citizens

with weak preferences.

These findings do not reflect the initial assumptions of this study, which presumed the
identification of only a small, zero, or even negative gain in acceptance due to the
decline in intrinsic motivation. The opinion of proponents that financial participation
is appropriate probably compensate for potential losses of intrinsic motivation. The
tear of crowding-out is unfounded. Hypothesis 3, “introducing financial benefits reduces

proponents’ acceptance of wind energy projects,” is thus rejected.

All segments show statistically significant differences in their emotions towards wind
energy. Whether these emotions are generally associated with the technology, or were
generated by the structure of the survey cannot be verified at this point. However,
other work, such as that of Cousse et al. (2020) also reported comparable differences
in emotions. This could be an indication that attitudes toward wind energy and

emotions toward turbines are generally correlated.

5. Conclusions and Policy Implications

Opposition to wind energy creates challenges to increasing the share of renewable
electricity in the energy mix. Policy makers see combining wind energy installations
with financial benefits for local communities as a means of counteracting opposition.
The study described here analyzed, through a choice-based conjoint analysis among
811 German residents, how citizens perceive financial benefits in wind energy projects,
and addressed the question whether offering benefits may fulfill the hope of increasing

acceptance.
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Literature about financial participation finds a generally positive effect of benefits on
acceptance. However, as Brennan and Van Rensburg (2016) and Walter (2014) show,
some people are not willing to accept them, and moreover, benefits may increase
reservations about projects. The literature so far has not accounted for the potential
threat of reducing acceptance through offering benefits using a quantitative study,

thus this study helps close this research gap.

5.1. General conclusion

The experimental setting of this study helped identify that benefits can increase
acceptance, but not for all people equally. Citizens who have weak preferences
concerning local wind energy projects significantly prefer all types of benefits over
having no benefits, indicating that they potentially perceive financial benefits as a
positive add-on to projects and are therefore more accepting of them. The hypothesis
that members of this large group of citizens are more likely to accept projects with

financial benefits than projects without them could not be rejected.

Not all financial benefits increase the support of opponents. Opponents perceive some
benefits as advantageous, but the effect on the acceptance of wind projects is relatively
small and, in most cases, not statistically significant. Citizens that support projects
significantly appreciate benefits. This is encouraging, as there have been empirical
observations in related fields that financial incentives can crowd-out the motivation of
proponents of a cause due to their altruism (Titmuss, 1970). The offer of financial
benefits in these studies, however, has been identified to result in a loss of support of
people who were already in favor. Apparently, this is not the case for wind energy.

Benefits do not crowd-out the support of wind energy proponents.

5.2. Policy Implications

The results suggest five implications for energy policy. First, financial benefits are
indeed a way to increase community acceptance of local wind energy projects. This
conclusion supports current policies that enable the use of financial benefits. Second,
the motivation of people who already support wind energy is not crowded out by
offering benefits. Policy makers must not fear that they will lose the support of citizens
with strong intrinsic support for wind energy. The opposite is the case. Third, benefits
may play a key role in winning over citizens with weak preferences for local projects.

This is critical, because this group comprises a large share of the local community and



Paper I 53

their support is necessary for winning over a majority. Fourth, the offer of benefits
does seem not to persuade opponents. Fifth, policy makers should enable a wide
variety of different benefits so that project developers can choose the appropriate
model for their particular project. Concerning the German context, the next revised
version of the renewable energy act and energy market design should enable the
deployment of a discounted electricity tariff because this benefit model is more
appealing to proponents and citizens with weak preferences than payments to the

municipality.

In terms of implications for project developers, the research suggests that offering
benefits is another option for increasing community participation, but also that they
are insufficient for ensuring the perception of fair distribution. While the use of
benefits is already known in the United Kingdom and Ireland, it is rather new in
German legislation. Project developers can investigate different models and select

those which fit the local context.

In addition, project developers may consider changing other project features, such as
the distance between residences and turbines, or the location of turbines. Increasing
the distance by a few hundred meters and siting turbines on agricultural land instead
of forested areas may also have a strong impact on acceptance. This might be especially
important when reaching out to opponents of wind energy (who might still oppose a
project if project developers increase the distance or choose a different site, but their
willingness to actively oppose a project could be decreased). The disadvantage of a
more distant or different site may be that less land is available and/or the wind speed
is lower, which could result in higher project costs. However, there is no magic formula
— certainly not one that affects all citizens equally, and financial benefits are only one

of the “adjustment screws’ that project developers can turn.

5.3. Limitations and further research

The first limitation of the research described here concerns the method of data
gathering. It seems in general that revealed preference methods lead to weaker
evidence of crowding-out effects than when using an experimental approach (Boberg-
Fazli¢ and Sharp, 2017). Attempts were made to overcome this limitation by using a
choice-based conjoint analysis. This method indirectly measures preferences, instead
of directly asking how respondents perceive benefits. It is therefore probably less
biased. Respondents were not made aware of the method and research question of the

study, which might have reduced the impact of manipulation.
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The second limitation concerns the experimental design, which focuses on the initial
reactions of citizens at the moment they are offered financial benefits for the first time.
However, the acceptance of financial benefits can change over time. People may be
more reluctant to accept financial benefits initially, but this can change when they
become more familiar with the idea of receiving a reward. Alternately, benefits could

also increase resistance when there is a low level of trust in the project developer.

Understanding whether and how benefits enable or disable active opposition is
beyond the scope of this paper. The same applies to revealing how different segments
interact — for example, how opponents or proponents influence citizens with weak
preferences. Here, not only benefits but also other attributes such as distance and
location could have an activating effect. Investigating dynamics over time, between
segments, trade-offs between attributes and levels, and the effect of other variables
(procedural justice, trust, and sympathy toward the project developer) would be a
worthwhile research project. In addition, examining the effect of monetizing the cost
of tradeoffs (e.g., greater distance versus more financial benefits) would be an

interesting research topic.
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Appendix
Appendix A.

Introductory text to respondents:

Please imagine that a wind farm is planned near your community. Various
information events and hearings have already taken place. Progress is regularly

reported in the media.

Many details have not yet been finalized. The municipality has identified several
possible sites for the wind farm. Environmental impact assessments and wind
measurements have been successfully carried out for all options. The wind turbines
could produce renewable electricity at a low cost. Imagine that the municipality
wants to involve you more in the planning process. The following pages serve this
purpose. The process is as follows: You will first be given some background

information on the potential wind farm. Then you will be asked for your opinion.
Presentation of the attributes and levels of the CBC to the respondents:

As mentioned before, the municipality wants you to be involved in the decision about
the potential wind farm. You can influence the following wind farm properties. Please
read the Information carefully before proceeding. You will need the information for

the rest of the survey.

Possible number of wind turbines:

e 3
o 7
e 11
e 15

For your information: One wind turbine produces about 6 GWh of electricity annually.
This corresponds to the demand of about 2,000 households. The hub height of the wind

turbine is 150 m. All options are ecologically and economically reasonable.

Possible distance of the nearest wind turbine to the settlement:

e 500m

e 1,000 m
e 1,500 m
e 2000m

For information: A settlement is a collection of at least five residential buildings.
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Possible financial benefits (wind cent):

e No benefit (wind cent)

o Citizen electricity tariff with a 10% discount compared to the local basic
utility tariff. For each wind turbine, 150 households receive this
discounted electricity tariff. Priority is given to households living closest
to the wind farm.

e 20,000 € per year and turbine to municipality

e 20,000 € per year and turbine to a fund that supports associations, social

institutions and environmental protection projects

For information: The wind project developer pays a wind cent, in addition to any
compensation payments (e.g. for interventions to nature), that are otherwise incurred.
This procedure is comparable to the practice of the water cent that is applied to the

abstraction of groundwater and surface water.
Possible project developer:

e Individuals (Single persons)
e Pension funds
e Regional public utility

e National energy corporation

For information: The project developers are carrying out the project. They own the

wind farm.
Possible location of the wind farm:

e Landscape protected area
e Forest
e Agricultural land

e Industrial and commercial area
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Table A.1 lists the variables used in the survey and how it presented them to

respondents.

Table A.1: Formulations of survey items.

Variable Value Question in survey
Acceptance of wind General acceptance of Please assess your attitude towards the
energy wind energy topic of wind energy in Germany.

Acceptance of local wind
energy

Vote on local wind
energy project

Emotions Joy
Curiosity
Anger
Fear

Attitude towards financial Appropriateness of

participation financial participation
Fair distribution of
advantages and
disadvantages
(proponents and neutral)

Fair distribution of
advantages and
disadvantages
(opponents)

Please rate your attitude towards the
topic of wind energy in your region.

How likely is it that you would vote for
the following projects?

When I think of local wind energy
projects, I feel joy.

When I think about local wind energy
projects, I feel curiosity.

When I think of local wind energy
projects, I feel anger.

When I think of local wind energy
projects, I feel fear.

I think financial participation is
appropriate.

Advantages and disadvantages of local
wind energy projects are evenly
distributed without wind cents.

Advantages and disadvantages of local
wind energy projects are unfairly
distributed even with wind cents.

2 A wind cent is a hypothetical resource tax. It is paid for the use of wind, similar to the German tax on
the use of groundwater and surface water in nuclear and coal-fired power plants.
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Appendix B.
Table B.1: Demographics of sample.
Variable Value Opponents Weak Proponents Total sample German
(N =51) preferences (N =408) (N =811) Population®
(N =352)
Level of 2.27 4.78 6.21 4.99
acceptance
Age 18-29 8% 14% 18% 16% 16%
30-39 6% 13% 16% 14% 16%
40-49  20% 15% 11% 14% 15%
50-59  27% 20% 18% 20% 19%
60-69  16% 16% 16% 16% 15%
70-90  24% 20% 22% 21% 19%
Gender *** Women  55% 58% 37% 49% 49%
Men 45% 42% 63% 51% 51%
Region *** North 14% 16% 18% 17% 16%
East 33% 24% 13% 20% 20%
West 25% 36% 37% 36% 35%
South 27% 24% 32% 28% 29%

a Due to rounding errors, cumulated percentages may not sum to 100%.
b Data from Statistisches Bundesamt (2020a, 2020b, 2020c)

xxx Significant differences between segments at the 1% level.
xx Significant differences between segments at the 5% level.
x Significant differences between segments at the 10% level.
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Table B.2: Experience, customer behavior, and demographics of the sample.

Variable Value Opponents Weak preferences Proponents
(N =51) (N =408) (N =352)
Experience with ~ No experience*** 20% 34% 22%
wind energy From media*** 45% 31% 48%
Have seen turbines close 57% 46% 54%
up***
Can see turbines from home**  25% 13% 16%
Have turbines in region*** 45% 25% 36%
Actively participated 10% 5% 9%
Involved financially 0% 1% 3%
Customer Buy renewable electricity ***  25% 30% 47%
behavior
Member of environmental 2% 3% 6%
organization**
Live in environmentally 49% 45% 54%
friendly way**
Willing to pay more for 29% 22% 33%
environmentally friendly
products**
Pay attention to 39% 29% 36%
manufacturing conditions *
Net income of under 1,000 EUR 12% 8% 9%
household: 1,000-1,499 EUR 10% 13% 9%
1,500-1,999 EUR 14% 15% 15%
2,000-2,499 EUR 10% 15% 15%
2,500-3,499 EUR 20% 20% 23%
more than 3,500 EUR 24% 20% 25%
Education? general school (Hauptschule) 2% 2% 2%
without apprenticeship
general school (Hauptschule) 12% 13% 13%
with apprenticeship
secondary school-leaving 39% 32% 29%
certificate (Mittlere Reife)/
secondary school without
Abitur
Abitur/higher education 22% 22% 22%
entrance qualification
without undergraduate
studies
university degree (university, 24% 31% 32%
college, technical college,
academy, polytechnic)
Education, still at school 0% 0% 0%
Education, other 0% 0% 0%
under 2.000 10% 10% 9%
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Inhabitants of 2,000-5,000
community of
residence?

5,000-2,000

20,000-50,000

50,000-100,000

100,000-500,000

more than 500,000
Demographics Household size

Minor

Living in a single-family or

terraced house

Homeowner

Rural

18%

20%
18%
10%
12%
14%
2.1(0.9)
1.2 (0.6)
45%

47%
37%

10%

21%
17%
10%
16%
17%
1.9 (1.0)
1.2 (0.6)
36%

38%
42%

10%

22%
17%
10%
14%
16%
2.2(1.2)
1.3(0.7)
42%

45%
45%

a Due to rounding errors, cumulated percentages may not sum to 100%.
xxx Significant differences between segments at the 1% level.
xx Significant differences between segments at the 5% level.
x Significant differences between segments at the 10% level
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Zero-centered utilities, standard deviations, and lower and upper 95% confidence interval.

(hierarchical Bayes model with normally distributed utilities) for opponents, proponents, and
citizens with weak preferences.

Paper I
Table B.3
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Table B.4: Bayesian tests for differences between attribute levels within segments.

Attribute Pairwise comparison of attribute levels

Opponents

Weak preferences Proponents

Number of 3-7
turbines 3 _1q
3-15
7-11
7-15
11-15
Distance 500 m — 1,000 m
500 m — 1,500 m
500 m —2,000 m
1,000 m - 1,500 m
1,000 m - 2,000 m
1,500 m - 2,000 m
Benefits  None - Social funds
None - Municipal funds
None - Discounted electricity tariff
Social funds - Municipal funds
Social funds - Discounted electricity tariff

Municipal funds - Discounted electricity
tariff

Developer Individuals - Pension funds
Individuals - National energy corporation
Individuals - Regional public utility

Pension funds - National energy
corporation

Pension funds - Regional public utility

National energy corporation - Regional
public utility
Location  Landscape protected area - Forest

Landscape protected area - Agricultural
land

Landscape protected area - Industrial and
commercial area

Forest - Agricultural land
Forest - Industrial and commercial area

Agricultural land - Industrial and
commercial zone

L

L

b

L

L

b

b

L

3%

L

L

L

L

L

b

L

L

b

L

L

L

L

b

L

b

b

b

L

b

L

b

L

3%

L

L

b

b

L

b

L

b

b

b

b

wxx Confident at the 1% level.
x% Confident at the 5% level.
x Confident at the 10% level
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Paper 11

Crowdsourcing social acceptance: Why, when and how
project developers offer citizens to co-invest in wind
power’

Jakob Knauf* and Rolf Wiistenhagen’

Abstract

Citizen co-investment in wind energy projects has recently received a lot of attention
among scholars and policymakers as a way to finance renewable energy projects and
increase community acceptance of these projects. Citizen co-investment refers to the
process by which members of the local community can financially participate in
renewable energy projects prior to or shortly after construction. While previous
research has often been cross-sectional and focused on the preferences of citizen-
investors, this paper focuses on the perspective of project developers and asks why,
when and how they offer citizens the opportunity to co-invest in wind farms. The work
is based on the analysis of fourteen in-depth interviews with a sample of experienced
German wind energy developers. The analysis shows that the decision to offer co-
investment is driven by citizen demand and local stakeholder preferences, rather than
financial needs. We shed light on how experienced developers deal with key trade-
offs in terms of the timing of their offering and the choice of capital structure. As a
result, we offer a number of testable propositions for further research on the nuanced
relationship between citizen co-investment and social acceptance and derive

recommendations for policymakers.
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1. Introduction

Thanks to economies of scale and technological learning, wind energy is now one of
the cheapest sources of electricity (Lazard, 2021). Due to its large resource potential
and low cost, further expansion of wind power generation plays a central role in many
national climate plans. Seven European countries already get more than 20% of their
electricity from wind power, led by Denmark with a share of 48% (Wind Europe, 2021).
The wind industry has undergone significant professionalization in recent years. In
the early days, it was driven by the passion of individual farmers or grassroots
initiatives who put up a few wind turbines. By now, multinational utilities are building
large wind farms, and smaller, specialized developers are often working on an entire
portfolio, allowing them to diversify the risk and redeploy their skills after selling

completed projects to larger investors.

The trend towards professionalization and economies of scale has helped to improve
the commercial viability of wind power, but it comes with its own challenges. Unless
the communication process between project developers and local residents is properly
managed, there is a risk that the greater distance between communities and wind
power investors results in social acceptance challenges. However, even proper
communication is not a guarantee for acceptance. Also, the increasingly competitive
environment created by auctions and other policy schemes aimed at minimizing cost
may decrease the diversity of actors (Coté et al., 2022), as citizen-led initiatives, such
as wind farms owned and operated by community members, are being crowded out
of the market (Weiler, 2021).

One suggestion to address the social acceptance challenges is to improve distributional
justice by sharing the financial benefits with the local community. Some project
developers voluntarily offer citizens the opportunity to invest in their projects, while
others have set up community benefit schemes, which involve payments to the
municipality or directly to citizens of the host community. Several governments in
Europe have recently moved towards introducing regulatory frameworks for such
schemes, or even making them mandatory. In contrast to community benefit schemes,
co-investment implies that citizens do not only share the benetfits, but it also requires
them to put their own money at risk. A variety of financial instruments are being used

for citizen co-investment, including equity- and debt-based models.
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While the intuition that a fair distribution of risks and benefits improves acceptance is
quite compelling, there are two important shortcomings in the prior literature linking
citizen co-investment to social acceptance. First, much of the research is cross-sectional
in nature, therefore failing to capture the dynamic processes of social acceptance. In
our work, we address the period between the start of planning and the commissioning
of the wind farm and explore why, when and how project developers use financial
participation during this period. Second, while several scholars have investigated co-
investment from the perspective of citizens and their willingness to invest (Yildiz,
2014; Goedkoop and Devine-Wright, 2016; Ebers Broughel and Hampl, 2018;
Lienhoop, 2018; Linnerud et al., 2019; Vuichard et al., 2019), less attention has been
paid to the perspective of the project developers and their design choices, or their

decision to offer such schemes in the first place.

The present paper addresses both gaps by asking the following question: “Why, when
and how do project developers offer citizens the opportunity to co-invest in wind
power?” To answer our research question, we conducted fourteen qualitative
interviews with a set of experienced project developers active in the German wind
energy market. The rich industry experience of our interview partners allows us to
come up with a nuanced conceptual framework of the role that co-investment play at
key points in the project development process. Our findings suggest that improving
social acceptance, rather than merely tapping into an additional source of financing, is
the main driver for offering citizens to co-invest. They also illustrate how experienced
developers deal with key trade-offs when designing such schemes, including the
trade-off between allowing early participation and offering a secure investment, and
the trade-off between pursuing an inclusive approach and keeping complexity
manageable, and hence ensuring financial viability of the project. Finally, our results
show that experienced developers are critically aware of the dynamics of community
acceptance not just within a given project, but also with regard to their ability to

implement future projects in the same region.

The paper proceeds as follows. Section 2 reviews the literature on wind energy project
development, citizen co-investment and its influence on social acceptance. Section 3
introduces our methodological approach, Section 4 presents the results of our
interviews and Section 5 concludes the paper by discussing the main findings,
presenting an advanced conceptual framework, and deriving policy recommendations

and opportunities for further research.
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2. Literature review

2.1. Financing wind energy project development

As a mature technology, wind energy is attracting large amounts of investment
worldwide. $138.2bn were invested globally in 2019 (UNEP Centre/BNEF, 2020),
representing about half of all global renewable energy investment combined. With a
share of almost 80%, onshore wind continues to attract the largest amounts of capital.
A large part of this is energy companies and institutional investors acquiring turnkey
projects when they have been built (Bergek et al., 2013; IRENA, 2020). Long before such
investments can be made, however, a particular type of player is laying the foundation
for further growth of wind energy: project developers. Figure 1 offers a stylized
representation of the process of developing a wind project (Broughel and
Wiistenhagen, 2022). The first stage is about identifying an appropriate site with
conducive conditions, first and foremost sufficient wind speeds, but also access to the
electricity grid and the infrastructure needed for construction and maintenance. This
is then followed by securing land rights and taking wind measurements and other
necessary assessments. The next stage is the permitting process, usually involving an
environmental impact assessment. If and when all the necessary permits have been
obtained, the actual construction of the project can start, followed by the operation
phase, during which the project generates electricity and thereby revenues. At the end
of the operation phase, the project is either decommissioned or replaced with new
turbines (repowering). Throughout this process, the risk tends to decrease, while the
value of the project tends to increase. In the very early stages, there is a high probability
of failure, so similar to venture capitalists, the players investing here have developed
specialized capabilities to cope with high levels of risk and uncertainty (Lam and Law,
2016).

One of the prominent risks in developing wind projects is social acceptance, and in
particular community acceptance (Wiistenhagen et al., 2007). Especially when it comes
to securing land rights and permits, local stakeholders can make or break a project
(Enevoldsen and Sovacool, 2016). Therefore, successful project developers place
particular emphasis on how to manage this risk and keep salient stakeholders satisfied
throughout the entire process. The literature suggests that procedural justice,
distributional justice and trust are three key factors to enhance community acceptance
(Schlosberg, 2007; Goedkoop and Devine-Wright, 2016). Offering local citizens to co-

invest in the project is widely seen as a promising way to address all three of those
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factors, and in particular distributional justice. Rather than just having to live with the
impacts of a project (such as landscape change), citizens who are given the opportunity
to co-invest can also get their fair share of the project’s benefits, thus improving
distributional justice (Warren et al., 2005; Musall and Kuik, 2011; Walker and Baxter,
2017; Leer Jorgensen et al., 2020).

Risk Value of the project

Securing
Land
Rights

Identifying
Site

Construction Operation

easuremen

Figure 1: Stages of the project development process (adapted from Broughel and Wiistenhagen (2022))

Once a project has successfully made it to completion, there is often a change in
ownership (or "exit"), comparable to a trade sale in venture capital (Rin et al., 2013),
allowing an independent developer to sell their stake, realize profits, and redeploy
capital to their next early-stage investment. Successful developers will take this exit
into account in the decisions they make in previous stages of development, including

the decision whether and under which conditions to invite citizens to co-invest.

2.2. Citizen co-investment, crowdfunding and crowdsourcing

Financing early-stage projects used to be the domain of specialized investors such as
venture capitalists (Mollick, 2014; Mazzucato and Semieniuk, 2018). In recent years,
enhanced by developments in information technology, crowdfunding has become an
additional funding channel for risky entrepreneurial projects. Crowdfunding refers to
an informal financing mechanism, whereby projects are briefly described on an online
platform and investors can then decide which projects to find. In contrast to
crowdfunding, where an investee seeks financial resources from a large number of
outside players (“the crowd”), the term crowdsourcing refers to seeking non-financial
resources, such as ideas, from the crowd (Allon and Babich, 2020). A range of different
projects, from non-profit to for-profit and anything in between, participate in

crowdfunding, and different platforms have specialized in catering to investors with
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a particular risk-return profile. On the for-profit side of the spectrum, crowdfunding

platforms offer opportunities to invest in either debt or equity (Paschen, 2017).

When it comes to wind power projects, the idea of getting the “crowd” on board is
reflected in citizen co-investment schemes. These are on one hand driven by the same
trends as crowdfunding in other areas — the opportunities created by online platforms,
investees” desire to identify new and uncomplicated funding channels — but are also
part of a broader trend towards “democratizing” the energy system by allowing local
actors to financially participate in shaping tomorrow’s energy system, rather than
leaving those decisions up to a small number of corporate decision makers or
anonymous participants in financial markets (Szulecki, 2017; Solman et al., 2021).
Similar to crowdfunding in general, citizen co-investment is offered with a variety of

financial and non-financial motivations (Salm et al., 2016; Curtin et al., 2019).

One of the promises of both crowdfunding and citizen co-investment is that it
circumvents the inconveniences of financial market regulation and offers an
unbureaucratic way for entrepreneurs to tap into new sources of capital (Rossi, 2014).
This, however, might be a transient phenomenon, as crowdfunding has repeatedly
been criticized for representing an unprofessional investment environment, giving
uninformed retail investors access to high-risk investments that they poorly
understand. Similarly, high-profile failures tend to lead to calls for more stringent
regulation, as it was the case in Germany after the collapse of Prokon Wind, a financial
service provider specializing in raising funds from retail investors for wind power

projects.’?

2.3. Financial participation and social acceptance

From the point of view of a project developer, allowing citizens to financially
participate in wind projects has a dual appeal: It represents an additional source of
financing, and it is supposed to have positive spillover effects on social acceptance. As
mentioned above financial participation can come in different forms. Citizens can
either become co-owners of a wind farm by investing in equity, or they can become
lenders to the project by investing in debt (see Figure 2) (Beery and Day, 2015). The
most common form of equity investment in Germany is the limited partnership, which

gives equity investors full voting rights (Holstenkamp, 2014). In terms of debt

10 Holtermann, F., Iwersen, S., Nagel, L.-M., Verfiirden M. (2021): “Im griin-grauen Sumpf” [“In the
green-grey swamp”]. Handelsblatt, September 17, 2021, pp. 44-50.
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investment, subordinated loans allow developers to raise up to 6 million Euros per
project with a maximum of 25,000 Euros per person. The corporate finance literature
would suggest that developers prefer issuing debt because it lowers the cost of capital
and allows them to retain full ownership (Graham and Harvey, 2001). However, in the

early, high-risk stages of a project, debt may not be readily available.

Classical project financing Citizen co-investment Citizen co-investment
via (subordinated) debt via equity
equity O’
I\////
debt debt debt
Capital providers:  Project developer m
Citizen co-investors m = [ I B B ] [

Banks

Figure 2: Types of co-investments considered in this study (Note that the size of each segment varies
from project to project).
A third option are community benefit schemes that allow citizens (e.g., through their
local municipality or an independent fund) to participate without investing (Cowell et
al., 2011; Strachan et al., 2015; Kerr et al., 2017). All these options appear to be related
to an increase in distributional justice compared to a situation where there is no
financial participation (Beery and Day, 2015; Lienhoop, 2018). Vuichard et al. (2019)
have investigated which of the three options is most effective at increasing acceptance
among citizens in Switzerland and found somewhat inconclusive effects. Their results
show a small but not significant effect of community benefit schemes on social
acceptance compared to a scenario where there is no financial participation. As for co-
investing in a wind farm via equity or debt, they find a slight preference for equity.
Distinguishing between different investor segments, it becomes evident that some
forms of financial participation can even decrease social acceptance, whereas it is most
effective in increasing acceptance among citizens with a progressive-centrist political
orientation. These findings offer an interesting starting point for our investigation. We
build on prior research by adding the project developers” perspective and hope to shed
more light on some of the nuances and moderating factors through a qualitative

approach.
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3. Data and Methods

This study is based on fourteen semi-structured interviews with German wind energy
project developers who had experience in designing financial participation models.
While the sample included a range of different developers, our focus on experienced
developers excluded organizations on the pure grassroots end of the spectrum. We
consider both professional and citizen energy organizations as independent

developers.

The interviewees all had more than 2 years of experience with project development
and stakeholder management. Some had more than 20 years of experience. We studied
developers and utilities of various sizes, from sole proprietors to international
corporations. Some companies operate only locally, others all over Germany, across
Europe or even worldwide. Whether small citizen energy associations or large
corporations, all companies are subject to the same approval mechanisms. Financial
citizen participation in the form of co-investments was not required by federal or state

laws at the time of the interviews.

Germany was chosen as the empirical focus of the study because it represents one of
the largest European onshore wind markets. The German case is also of interest
because new installations had been slowing down in recent years, which was largely
attributed to social acceptance issues (Stede et al., 2021; Ruddat, 2022). The country has
a long tradition of community and cooperative ownership in the energy sector, and
both federal and state-level governments have recently started experimenting with

regulation aimed at increasing social acceptance via local financial participation.

Interviews were conducted between April and July 2021 by phone or videoconference
and were recorded, fully transcribed, and analyzed. All respondents consented to the
recording under conditions of confidentiality. Anonymized information about the

sample can be found in Figure A.1 (Appendix I).

The interview guideline (Appendix II) started with open-ended questions about the
background of the project developer and their views on wind energy in Germany,
followed by a set of questions about participation in general, and financial
participation in particular, especially co-investment models. Interviewees were invited
to talk about their most successful and unsuccessful projects, and the reasons for
success or failure from their perspective. To ensure that all the topics that the
interviewees considered important were covered, the interviews were ended by asking

if there was anything else they would like to say that had not yet been addressed.
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Based on the insights from the initial interviews and in light of the experience level of
respondents, it turned out to be effective to let interviewees talk relatively freely about
their projects, and only revert to the survey instrument in case important aspects were

left untouched.

All interviewees had designed at least one co-investment model for an existing wind
farm or a project that is currently under development. The sample consists of
developers with experience in different locations across Germany and a variety of
organizational backgrounds. The initial contacts resulted from a secondment of one of
the co-authors with one of the leading consulting firms for citizen co-investment
models in Germany, which helped to establish introductions to a set of high-quality
interviewees with significant experience in the field. through referrals and contact
information on crowdfunding platforms and project websites. Of the fourteen
interviews, six were referred through business relationships. Two others were
recommended by interviewees, but there was no business relationship between them.
The remaining six interviewees were found through crowdfunding platforms and

extensive online searches.

While our qualitative research approach was not aiming at a representative sample per
se, how do our interviewees compare to the overall population of German project
developers? Given the broad spectrum of players and the changing nature of this
industry, it is difficult to determine the exact size and structure of the target
population. The Fachagentur Windenergie an Land (FA Wind"), a public-private
partnership involving government agencies at federal and state level, firms, industry
associations and environmental NGOs to support the development of onshore wind
in Germany, lists 16 major corporate members from the energy industry, all of whom
are active in wind energy project development. A major German renewable energy
industry portal'? lists the names of 15 developers, eight of which overlap with the FA
Wind membership directory. Based on these numbers, we assume that there are about
20 to 25 major project developers in the German market. In line with Deutsche
WindGuard (2015), we expect those 20 to 25 major developers to account for about two
thirds of all installed capacity in Germany. The remaining third of the market is very

diverse and involves a large number of small and medium-sized players, often only

1 https://www.fachagentur-windenergie.de/ueber-uns/mitglieder/
12 https://www.windbranche.de/firmen/info-298-projektierer
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active on a local scale. We estimate that several hundred players have developed
onshore wind projects in the different German regions in the past, but many of them
are no longer active today. Our sample reflects this diversity of the population of
project developers by including respondents working for a balanced mix of small,
medium-sized and large organizations, and by including both electric utilities as well

as independent project developers (including citizen energy organizations).

The transcribed interviews were analyzed according to the bottom-up thematic
analysis as described by Braun and Clarke (2006). The first step of the method includes
listening, transcribing, and reading the interviews. Based on this, the second step
involved the researcher creating the initial codes. The codes are based on the findings
that emerged after the initial engagement with the data. This engagement with the
data resulted in a long list of codes, which were combined into themes in a third step.
In a fourth step, the themes were revised. This involved re-coding the interviews once
again. It was checked if the results fit the themes or if they had to be adjusted again.
After some iterative steps, the themes presented in the following section emerged as
to why project initiators offer co-investment. The final step of the analysis is reporting

of the results.

4, Results

This section will report on the main findings along four main clusters that emerged
from the expert interviews. Each of the following sections will address one of the

following sub-questions:
1. Why do project developers offer citizen co-investment?
2. When do project developers offer citizen co-investment?
3. To whom do project developers offer citizen co-investment?
4. Which type of citizen co-investment do project developers offer?

Taken together, the insights gathered with regard to those sub-questions will allow us
to answer the overall research question of the paper. To strike the right balance
between conveying the rich nuances emerging from the interviews and capturing the
main findings in a condensed form, we will on one hand present specific interview
quotes supporting the argument in each subsection, and on the other hand end each
subsection with testable propositions for further research. At the end of this section,
we will present a revised model of the project development process to visualize the

main findings.
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4.1. Why do project developers offer citizen co-investment?

At first glance, it may seem obvious why a project developer would invite new
investors: financing a wind farm requires substantial amounts of capital, and the more
sources of funding the developer can tap into, the better. But is financing really the
bottleneck for onshore wind projects in Germany? Evidence from great number of our
interviews suggests that this is not necessarily the case. Several developers pointed out
that the demand for wind power investment opportunities tends to exceed supply, as

this statement illustrates:

“[For citizen investors,] it's highly interesting. It's going to be ripped out of your hands.

(...). So there's no need to worry about that.” (Interview 8)

One interviewee mentioned an experience with offering citizen the opportunity to co-
invest in a specific project saying “we needed four million Euros for this wind park.
(...). People offered 14.5 million Euros. That is more than three and a half times.”

(Interview 2)

In addition to the strong demand from citizens expressed by these respondents, there
are also other funding sources. Several developers mentioned that bank financing has
become much easier in the maturing German wind market. So how, then, do
developers decide which funding sources they prefer, and what is the rationale for
using citizen co-investment? Some of the literature would suggest that funding from
citizens would offer a low-cost source of capital, and thereby allow project developers
to reduce financing cost (Salm et al., 2016). The developers in our sample, however,
regardless of whether independent developer or utility company, seemed to disagree,
especially in light of the current low-interest rate environment as the following quote

suggests:

“Of course we could have refinanced ourselves much more cheaply [if we] raised
funds on the market than through citizen participation. (...). So I think these are quite
expensive projects, the citizen co-investment projects. Because, as I said, the interest
rate is 1 to 1.5 percent higher than how you can refinance on the capital market.”

(Interview 3)

Proposition 1: When it comes to financing German onshore wind projects, supply of capital

exceeds demand. Therefore, project developers do not rely on citizen co-investment as a source
of financing.
Proposition 2: Offering citizen co-investment opportunities increases, rather than decreases, a

wind project’s cost of capital.
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If there is no shortage of other sources of capital, and if the cost of acquiring citizen co-
investment is indeed higher than tapping into alternative sources of capital, there must
be other reasons that lead project developers to consider co-investment offerings. An
important driver that has repeatedly been mentioned by all types of developers is the

link to social acceptance, as this statement illustrates:

“How do you involve the communities, the residents there? And how do you get more
acceptance for follow-up projects? And that's actually the main reason of why we've
been offering citizen participation in the last two years, in terms of frequency, amount

and conditions.” (Interview 14)

Interviewees seem to have a common understanding that citizens eligible for
investment should preferably live near the turbines. Sometimes developers specify a
radius of a few kilometers within which citizen investors must live, while in other cases
citizens in surrounding zip codes of a planned wind farm site are eligible for
investment. As several interviewees mentioned, the aim of increasing social
acceptance relates to current projects. However, it also aims at enabling future projects.
Whether or not citizen co-investment is linked to social acceptance depends on when,
to whom and how project developers offer financial participation. This is going to be

further discussed in the next subsections.

4.2. When do project developers offer citizen co-investment?

When introducing the project development cycle shown in Figure 1 above, we pointed
out that two stages can be identified where local stakeholders can either make or break
a wind project: securing land rights and permitting. Our interviews show that
experienced project developers are mindful of the time dimension of social acceptance
and try to take this into account as they design citizen co-investment offers tailored to

critical milestones.

“It is all about timing, at what point of time do you launch such a project?”

(Interview 1)

When it comes to securing land rights, our interviewees stated that the municipality is

often asking for financial participation as a prerequisite for a land lease.

“But it also always depends on who you are talking to. Is it the municipality that is
now saying we would like to have public participation? Is it the municipality that is
even the grantor? And that makes this a prerequisite, so to speak, for signing an

agreement in the first place: A binding promise of some kind of public participation.
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This means that a developer is, quote unquote, “forced” to hold out the prospect of such

an offer.” (Interview 7)

Interviewee 8 shared the experience that offering the prospect of financial participation

improves the chances of securing a site:

“This is a very, very competitive market. And first and foremost, it is important to
secure sites. In other words, it is important to stake your claims. And depending on
the project, the issue of direct or indirect participation can play a role [in securing a

site].”

The other stage where financial participation can be crucial is further downstream in
the project development process, when it comes to the time before officially applying
for the permit. According to the interviewees, local authorities will take public opinion
into account when making such decisions, and a larger number of beneficiaries may
lead to more favorable sentiment in the community than if it was only a few
landowners who financially participate. While unlike in other countries (e.g.,
Switzerland), it is the exception rather than the rule to have a popular vote about a
project, local politicians will take their voters” opinion into account as they take
decisions related to the project. This can also be leveraged by opponents. One
interviewee pointed out how vocal opposition had an influence on the permitting

process:

“The council wanted to decide that the land use plan would be changed accordingly,
as we had previously discussed for many years. And one week before this council
meeting, a citizens' initiative against wind energy appeared (...) who did good a good
job with public relations and has worked with fear. This unsettled the council so much

that it said, no, let's not do this right now.” (Interview 1)

Given that offering citizens the opportunity to co-invest could have positive effects on
social acceptance at both an early stage (around securing land rights) and a later stage
(shortly before the permitting phase), but that this offer can only be made once, the
question arises what the perfect timing of such offers is. This turns out to be a non-
trivial trade-off that many interviewees mentioned. One respondent summed it up as

follows:

“It is very, very difficult to catch the right moment. Because when you think about it,
you first have to talk to the landowners to see if you can do something with the land.
Conclude lease agreements with them. (...). That is, the moment you talk to people,

things start to get public. Because they tell their neighbors or someone else. And then
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those say: “"What? Someone wants to build a wind turbine! What can you do and I've
never heard anything about it.” And that's a point in time when you can't really say
anything for sure. Because first of all, you don't know if the person will sign. Then you
have maybe five or six owners, of whom you also don't know whether they will sign.
And then rumors start. And you have to try to communicate as much as possible. And
yet uncertainties arise, because you can't say at all what the project will look like. And
thatis a very, very sensitive point. To say when I can really start communicating. When
can I reaching out to the population? And it's often the case that the mayors, the
landowners or, in some cases, the people who are out and about, they underestimate

this. And when rumors start flying around, it's difficult to get them back.” (Interview
6)

On one hand, to avoid rumors and negative word-of-mouth, it would be desirable to
offer financial participation as early as possible. But on the other hand, as Interviewee
6 pointed out, there is a trade-off between communicating (and ultimately co-
investing) at an early stage and being able to offer reliable information and a secure
investment. This is confirmed by another interviewee, reporting on the experience

with one of their projects:

“[In the early stages of the project] of course the risk is insane, at what point do I go
in? [ have a project now. It's almost finished. We're probably going to somehow apply
for a permit, and hopefully get one. And maybe build next year. But we needed to pre-
finance much earlier, so we wrote an incorporation agreement, founded a company.
And at that time, all the citizens, all the neighbors had to sign how much money they
would put into it. And I went in very conservatively, because I was aware of how high
the risk was that this project would not be implemented at all. So I'm almost surprised
that so many people have actually put a large sum of money into it. (...). Now they are

lucky that it actually works out.” (Interview 1)

Apart from hoping for the best and “being lucky”, one factor that can mitigate this
trade-off between launching a citizen co-investment opportunity early vs. later in the
process, some developers address the issue with a staged communication approach.
By making a general announcement about their intention to offer financial
participation early in the process, they set the expectation that the locals will be able to
co-invest. By making the actual specific investment offer at a later stage, they take
advantage of the fact that some of the initial uncertainties will be resolved before
citizens will actually have to put their money on the table. This is how one project

developer describes this time lag:
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“As a project developer, we also offer citizen participation with the aim to get the local
people on board. And that's why it should actually be done very, very early in the
project development. On the other hand, you can't. Because if you want to offer a really
secure [financial] product, you actually need all the specific values, such as the
remuneration you will get under the EEG [Renewable Energy Act]. (...). There is a gap
of three to five years between when we actually want to offer it, namely at the moment
when we are on site, when we talk to the community. Where we say, okay, we are
actually prepared to offer citizen participation. And the moment when you can
actually put everything on the table that an investor, a private investor, would like to

see.” (Interview 7)

The time lag in the development process can be used as a way to balance both
objectives, but there may be limits to this approach. The interviewees stated that
waiting for too long with making a specific offer could have a negative impact on the

momentum in the local community and hamper the credibility of the developer.

We summarize the main interview findings with regard to when project developers

offer citizen co-investment opportunities with the following propositions.

Proposition 3: Announcing citizen co-investment as early as possible increases its impact on

social acceptance.

Proposition 4: Making a specific citizen co-investment offering and collecting money too early
increases risk that the project developer cannot keep the promise or that investors lose their

money.

Proposition 5: Successful project developers use a staged communication approach, where they
make a general announcement early in the process, followed by a more specific offering at a later

stage.

4.3. To whom do project developers offer citizen co-investment?

Apart from the timing of the offering, another interesting trade-off surfaces when
reflecting about to whom the co-investment opportunity should be offered. From the
point of view of maximizing the impact on social acceptance, it seems desirable to take
as many people as possible on board as co-investors, and that appears to be the

strategy of some project developers:

“We had capped the participation at 5’000 [Euros per person]. In terms of volume, it
would have been possible to raise considerably more money if we had allowed larger

amounts per capita. Because that would certainly have been appealing to some people.
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But that wasn't the goal in the first place: to raise as much money as possible. It was to

reach as many people as possible.” (Interview 11)

Such an inclusive strategy, however, has two drawbacks, as a large number of
interviewees stated. First, as mentioned above, especially in the early stages of
developing a project, the risk is quite high, and perhaps too high for the average retail
investor. Second, every new investor that is taken on board tends to increase
transaction cost. Making decisions with a small number of investors is a lot easier than
doing the same if a project has hundreds of citizen co-owners. This becomes
particularly relevant when the developer wants to add new shareholders or exit the

investment at the end of the project cycle, as this statement illustrates:

“Let’s put it this way, an [institutional] investor naturally has no great interest in

having any micropartners in such a financial structure.” (Interview 8)

Some developers, especially those who categorize themselves as citizen energy
organizations, said that they do not want to exit and therefore hundreds of citizen co-
owners are not an issue for this reason. However, they pointed out some challenges,

such as that it is almost impossible to add new citizen investors later.

The following two propositions summarize our main findings with regard to how

project developers decide to whom they offer an opportunity to co-invest:

Proposition 6: Offering co-investment opportunities to as many local citizens as possible

increases its impact on social acceptance.

Proposition 7: Citizen co-investment has to be traded off against the desire to have a clean

capital structure at the time the project developer wants to exit.

4.4. Which type of citizen co-investment do project developers offer?

Picking up on the somewhat inconclusive findings of Vuichard et al. (2019) about
citizen preferences for various forms of financial participation, how do project
developers decide which of the financing instruments sketched out in section 2.3 to
apply? Which form of financial participation do they prefer, and what do they think
best fits their dual objectives of finding social acceptance for a project and earning a
decent return? Based on our interview findings and what we have laid out in the
previous sections, we propose that a key to resolving the apparent incoherence in prior
literature is to take the dynamic nature of the project development process into

account. There is no one size-fits-all approach to determine an ideal co-investment
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model, but the offering can be tailored to where a specific project is located, both in the

development cycle and geographically.

Before thinking about which instrument to choose, it is important to take into account
the preferences of both parties, the developer and the prospective citizen investors, in
terms of who should hold the decision-making authority. One developer describes his

considerations as follows:

“I think a lot of it comes down to the amount of funding you want to raise. But also, to
what extent you want to involve investors in decision-making. Or how little you want
to involve them. (...). That’s the most important question you should ask yourself at

the beginning when choosing a form of investment.” (Interview 11)

While some of the social acceptance literature seems to suggest that giving more
decision power to the locals is always better, our interviewees had some doubts

whether this is actually what all citizen investors want:

“I don’t know if people really want to have a say. You know, if I participate as a
shareholder, maybe I don’t want to participate in the company at all. I just want to

invest money.” (Interview 3)

Comparing the possibility to invest via equity or debt, our interviewees seemed to
agree that in general, there is a larger number of investors who are interested in the
lower-risk profile that is typically associated with debt, while the higher risk profile of

investing in equity is (and should be) offered to a more restricted set of investors:

“So it depends on what your target audience is. If, of course, you only want to work
with, let’s say, semi-professionals, professionals, [issuing equity] is an option. But if
the goal is to get local residents on board, there is no point inviting people to

participate as shareholders.” (Interview 3)

In the German context, subordinated loans appear to have become the preferred
instrument for citizen co-investment in wind energy by many developers. According
to them, as a form of debt, subordinated loans offer a relatively low risk profile
(compared to equity), although some of our interviewees pointed out that the lender
still faces the risk of a total loss. One thing that makes citizen co-investment via debt
more attractive to both parties involved is the lower complexity of the transaction, or,

as one interviewee put it:

“You also have to be able to understand it as a non-financial person, as an ordinary

human being.” (Interview 3)
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However, as some interviewees pointed out, the preference for financial participation
models may be different for experienced citizen investors, e.g., farmers, who are more
used to taking entrepreneurial risk and making professional investment decisions.
Therefore, as our interviewees pointed out, farmers have been frequent investors in
wind energy projects in some parts of Germany, especially in the North and West

where the sector has the longest history:

“The North has grown up with it. Every farmer has put up a wind turbine. 10 or 20
farmers have joined forces, they know it, they have made money [with wind energy]

in the last 20 years.” (Interview 7)

“Even as a small farmer, you get used to those sums. Already with the small turbines,
the cost was around 300’000 Euros. And they knew that if everything goes wrong, a

[farmer’s] company can go bust.” (Interview 5)

Given their long-standing experience with wind investments and their embeddedness
in rural communities, farmers can also be very effective ambassadors to convince other

co-investors:

“Nothing compares to when some veteran farmer, who already started with wind
power 20, 30 years ago, stands up [in a meeting] and says for two and a half minutes:
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“You know what guys, I've done this before, that’s gonna work.”” (Interview 1)

While meeting the preferences of their target audience, the challenge of keeping
transaction cost low is another factor that according to the interviewees determines

how broadly a project developer invites citizen co-investment.

Issuing equity, on the other hand, tends to be subject to stricter regulation by financial
market authorities as many interviewees stated, which basically results in the
developer (and their lawyers) having to prepare a detailed prospectus, which can cost
up to 100000 Euros according to one interviewee. Complexity also increases because
managing a larger number of equity investors comes with additional effort on the side

of the developer, as this interviewee vividly points out:

“The disadvantage is really an enormous administrative effort if you have 300 limited
partners per wind farm. (...). And then they also always bring different concerns and
thoughts and worries. And not everybody always reads their letters the way they
should, I'd say. So when you have to deal with a lot of people, then the probability
increases that there are a few, well, annoying things in there from time to time.”

(Interview 13)
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Contrary, there seems to be consensus among the interviewees that debt-based models
have lower transaction cost compared to equity-based models. On the one hand,
regulations are less strict, e.g., no prospectus is needed. On the other hand, debt-based
models allow a higher degree of standardization of financial participation, e.g.,
through IT.

“In other words, these difficult financial market regulations, prospectus requirements
and so on, already set the bar enormously high, so to speak, for people to be able to

participate. And we are looking for ways and means to actually do that.” (Interview 2)

“And that's why we have also developed these products in order to standardize them.
Because it's a huge effort for us internally to look at each location and see whether they'
d rather have a savings bond with the regional bank or whether they'd rather have this

or that.” (Interview 8)

Finally, we summarize that the choice of instrument depends on the timing of the offer.
Equity-based models seem to work well in early stages, while including citizens at a
later project stage seems easier with debt-based models. To conclude, as for the

preferred type of financial instrument, we find that:

Proposition 8: Citizen co-investment via equity is more suitable to offer in the early stages of a

project, while debt tends to be more suitable in the later stages.

Proposition 9: The higher risk implied by equity investments resonates more with (semi-)
professional investors, whereas a majority of citizen investors prefer the lower risk profile of
debt.

Proposition 10: Keeping transaction cost and complexity low is a key consideration when

developers choose the most suitable financial instrument for citizen co-investment.
5. Conclusions and Policy Implications

5.1. Summary of main findings

Figure 3 summarizes the key findings from the interviews and allows us to answer the
research questions based on a more nuanced view of the project development process
and the relationship between citizen-co-investment and community acceptance. All
tindings are based on information provided by respondents and should be treated as
such. We selected only those outcomes that were mentioned repeatedly by different

interviewees.
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Project developers considering offering citizens to co-invest in a wind energy project
are faced with a trade-off: Making such an offer in the early stages of the project
maximizes the opportunity for citizens to shape the project outcome and may thus be
preferrable in terms of procedural justice. At the same time, the early stages of project
development are characterized by high levels of risk, and the ability to offer a secure
form of co-investment improves in later stages. We find that project developers
address this trade-off in two ways: First, they distinguish between early-stage
investment, offered to a smaller number of experienced and risk-taking investors, and
later-stage investment, directed towards a broader, more risk-averse audience.
Second, experienced project developers try to make productive use of the time lag
between announcement and closing. They tend to announce their intentions to offer
citizen co-investment opportunities early on, often in the context of securing land
rights, and then wait with further specification until the project has gone through
further de-risking. Ideally, this will also allow them to address citizens with a specific
offering around the time of reaching crucial milestones like getting ready for the
permitting process. We illustrate the developer’s approach in Figure 3 by triangles
(orange for equity and blue for debt). The blank triangle illustrates the approximate
timing of the announcement (often without mentioning details). The light triangles
represent the time when developers start to make specific offers, and the dark triangles
show the time when the offers are closed, and citizens can no longer invest. As the bars
at the bottom of the figure show, there is some flexibility here. In the very early stages,
when risk is high (or “insane” as Interviewee 1 put it), equity may be the only option.
In the later stages, both equity and debt are used for broader citizen investment, often
with a preference for debt (or specifically subordinated loans) due to the higher

security offered to small investors and lower transaction cost.

Many project developers’” business models are specialized in the early stages of the
process, ranging from site identification to construction, while they tend not to own
operating assets. In these cases, any decisions they take about co-investors will be
taken with their exit in mind. This can, for example, further increase the preference for
debt over equity, as a clean capital structure makes it easier to find an acquirer in the
transaction. Considerations about preparing for a successful exit, as well as about
keeping capital cost low, are also driving the decision of many project developers to
keep the share of equity ownership offered to citizens within certain limits (often up
to 10 or 20%).
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Figure 3: Advanced conceptual framework of citizen co-investment in the project development

process.

5.2. Policy Implications

Our research findings suggest that incentivizing co-investment is done most
effectively with a nuanced understanding of where and when along the project
development cycle which type of citizen co-investment is most likely to be helpful.
When it comes to the early stages, where risks are high, project developers tend to
target a smaller set of risk-taking co-investors who are willing to provide equity with
the understanding that there is a considerable probability of losses. These early-stage
co-investments are on one hand desirable for anchoring a project in the local
community early on, but they may also backfire if financial losses materialize!®. They
can be supported with tax incentives, but due to the trade-off between broad
participation and the risk of financial losses, policymakers should apply caution when
considering to promote early-stage co-investments to wider circles of citizens. Policy
support that is particularly valuable to these kinds of investments would be anything

that reduces the risk of further delays in the planning and permitting stages, and the

13 cf. the high-profile failure of Prokon Wind mentioned above in Section 2.2
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availability of sufficient land for new wind project development. As an example, the
recent proposals by the German government and the EU Commission to further

streamline permitting procedures are a step in the right direction.

Later-stage investments may be useful for supporting broader community acceptance
by allowing a large number of citizens to financially participate in the project. The
regulatory framework at this stage should reduce complexity and transaction cost.
Given that projects have largely been de-risked at this late stage of the development
process, there is less need to impose complicated measures and lengthy
documentation aimed at protecting retail investors from the risks that are inherent in
the early stages of new projects. As such, the trend towards ever tighter regulation of
some segments of the financial market, which was perceived as increasing
bureaucratic burden by some of our respondents, may be counterproductive. Tax
incentives may have relatively less of an effect here, because the citizens involved tend
to invest smaller amounts, but they may still be valuable as a signal that this is a
credible investment category that offers reasonable risk-adjusted returns and
contributes to an important societal goal, accelerating the low-carbon energy
transition. What is also valuable for de-risking those later-stage investments is the
prospect of not being fully exposed to electricity price volatility, so offering feed-in
tariffs, contracts-for-differences, power purchase agreements or other forms of (partly)
fixed compensation that hedges price risk can be a valuable indirect form of

supporting citizen co-investment in renewables.

Policy measures aimed at increasing actor diversity may also be useful to promote
citizen co-investment, in order to avoid crowding out local initiatives in, for example,
competitive bidding processes. Lastly, an improved understanding of the dynamic
nature of the project development process among local authorities and financial
institutions, through training programmes and best practice case studies, would help
to make developers more comfortable incurring the additional complexities of getting

citizens involved in co-investing.

5.3. Limitations and further research

As any piece of research, our work is subject to some limitations that can be the starting
point of further research. First, our research is based on a set of qualitative interviews
with experienced project developers. While their longstanding experience was helpful
in offering deep insights into their strategies and practices, we cannot exclude the

possibility that some of their views are not representative of the whole population of
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project developers. Future research could complement our analysis by talking to less
experienced or unsuccessful developers, or those that have considered citizen co-
investment but actively chosen not to pursue it. A larger, quantitative survey of project
developers might also be insightful, provided that a large enough high-quality sample

of professionals can be convinced to share their insights in such a format.

Second, for the sake of having a coherent sample, we chose to focus on one country,
Germany, which has a long-standing history of wind energy development and citizen
involvement in the energy transition. Future research could replicate our study in
other wind energy markets, including those at different stages of development (e.g.,
the less mature Swiss market) or with different attitudes towards citizen involvement
(e.g., US or China). While we believe that the general dynamics of the project
development process should be quite constant across geographical regions, differences
in the institutional framework may lead to different conclusions as to how best to
incentivize citizen co-investment. These institutional influences may well extend
beyond energy-specific issues and include taxation regimes and financial market
regulation and preferred financial instruments. As early results from the
implementation of community energy concepts across the European Union show, it is
challenging to find one-size-fits-all approaches for citizen involvement that effectively

work across different cultural settings.

Third, we focused our analysis on a particular form of financial participation, namely
citizen co-investment. Some of our developers mentioned that they also have
experience with community benefit schemes, where local communities or local citizens
can financially benefit without having to put their own money at risk. Future research
could systematically compare these two forms of financial participation, thereby also
informing policymakers in countries (including, most recently, Germany) which have
opted for legislation that regulates community benefit schemes. This would also allow
finding out to what extent the two forms of participation are complementary, or

whether one is crowding out the other.

Fourth, this paper reflects the perspective of project developers. Their perspective is
important, but not the only one in the field, and successful policies will always have
to strike a balance between the interests of a variety of stakeholders. This limitation
concerns among others the policy recommendations, which would benefit from
triangulation with other stakeholders, such as citizen investors. While we believe that
high-risk co-investments should not be offered to inexperienced citizen investors, we

do think that citizen involvement at an early stage is desirable and should be
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encouraged. We recognize a need for research on how to manage the trade-off,
possibly digging deeper into the contractual relationships used by successful project

developers to govern the time lag between funding commitment and drawdown.
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Appendix

Table A.1: List of interviews.
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Appendix II: Interview protocol

1. Simple questions to start with

"The role of the organization and the role of the interviewee within the organization"
1.1 Can you please tell me about your role in the organization?

e Job title
e How many years of work experience do you have?
e What training did you complete before you started your current job?

e How many wind energy projects have you already completed?
1.2 Can you please tell me what renewable energy projects you are doing?

e Where does your organization operate spatially?

e Are there any common geographical/spatial characteristics between
your projects?

e Are there any other common characteristics?

e What technologies?

e What business models?
"Wind energy in the context of the energy transition and climate change discussion "
1.3 What do you think of when you hear the term climate change?
1.4 What do you think of when you hear the term Energiewende?
1.5 In your opinion, what is the situation of wind energy in Germany?

e Compared to other energy generation technologies?
e Compared to other renewable energies?

e What advantages?

e What disadvantages?

2. Main questions - Participation
"Success factors and challenges "
2.1 What has an impact on the course and progress of wind energy projects?
2.2 Can you please tell me about your most successful project?
e What are the factors that lead to success?

2.3 What are the challenges when it comes to implementing wind energy projects?

(more than one! - follow up)

e Can you please tell me how you dealt with the challenges in the past?
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e Why do you think there is local opposition to wind energy projects?
"The public "
2.4 What does the term community/local population mean to you in your projects?
2.5 How do you describe your projects to the local population?

e What advantages do you mention?

e What disadvantages?
"Participation "

2.6 Thinking about what you said in the last few minutes, what do you think about

local participation in wind energy projects?

e What role does participation play?

e What role does financial participation play?
2.7 How has participation changed in recent years?
"Financial participation”
2.8 What models of financial participation do you know?
2.9 Which models do you prefer?

e What role do they play in overcoming the challenges you mentioned
earlier?

e Where does the initiative to offer financial participation come from?

e What does financial participation enable you to do?

e What can financial participation not do?

e What limits the use of financial participation?
"Insider tips"

2.10 Imagine I want to build a wind farm. Can you please tell me about the necessary

steps?
2.11 Can you please tell me what I should definitely look out for?
3.End

3.1 Anything else? Is there anything else you'd like to share (that we haven't covered
yet)?
3.2 What were your expectations before?

3.3 Can you recommend someone I could interview?
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Paper II1

A matter of acceptability? Understanding citizen
investment schemes in the context of onshore wind farm
development'

Jakob Knauf’®’® and Julia le Maitre!”

Abstract

Governments have set ambitious targets for low-carbon electricity, supported by
policies that aim at accelerating the expansion of renewables like onshore wind energy.
In-step with these developments it is acknowledged that community acceptance is an
important factor. One measure deemed increasingly important for community
acceptance is to encourage joint investments between local communities and wind
farm developers. Through a literature review this study considers the synergies and
mismatches of joint investments from residents, here referred as citizen investments,
into commercial developer-led wind farms. The practice of citizen investment into
commercial wind developments is relatively novel but is becoming more relevant
under policies which promote citizen involvement in energy actions, such as the
European Union’s Renewable Energy Directive. This study conceptualizes citizen
investments in the context of community acceptance to understand how it translates
into eligibility criteria in different political and academic settings. This study finds that
citizen investment has a positive relationship with community acceptance, but the link
is conditional rather than automatic. This study sees the need to further elaborate on
the nature of the relationship and highlights opportunities to bring together a variety

of methodological, temporal and geographic approaches and theoretical concepts,
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considering the eligibility criteria and the trade-off between risks of citizen

investments and control of projects.

Keywords: wind energy, citizen investment, social acceptance, ownership, community

energy, participation, literature review

1. Introduction

The growing urgency to constrain global warming to 2°C above pre-industrial levels
(Intergovernmental Panel on Climate Change, 2022) has seen policies in many
countries of the global north aim to increase the share of renewable energy sources to
displace reliance on fossil fuels (International Renewable Energy Agency et al., 2018).
In many instances, national policy has set wind energy installation targets, which are
anticipated to double current wind capacity by 2030 (Jergensen et al., 2021). An
important driver for the development of onshore wind farms can be the extent to
which they are accepted by the community living near to a proposed site. Community
acceptance is considered a prerequisite and accelerator for the continued expansion of
wind energy (Wiistenhagen et al., 2007). Given that the largescale deployment of
renewable energy requires the involvement of established incumbents (Mumford and
Gray, 2010; Baker et al., 2021) (e.g., municipal utilities, professional developers,
multinational energy companies), policymakers and developers have introduced
strategies to include citizens in the development of a project to foster community
acceptance (Haggett et al., 2014; Gjortler Elkjeer et al., 2021). The policies have led to
the emergence of a variety of collaborative models between local citizens and
professional developers, including the opportunity for citizens to invest in local wind
turbines. (Walker and Devine-Wright, 2008; Baxter et al., 2020). The practice of citizen
investment has expanded alongside the application of renewable energy auction

policies, particularly in Europe (Grashof, 2019; Coté et al., 2022).

A number of high-potential wind regions have either implemented, formalized or
proposed citizen investment models, including Denmark (Renne and Gerhardt
Nielsen, 2019), Canada (Department of Energy Nova Scotia, 2010), Scotland (Slee,
2015), South Africa (Haggett et al., 2014). These examples emphasize the role of citizen
participation and stakeholder benefit within the framing of a just transition agenda
(European Parliament and Council of Europe, 2018; International Renewable Energy

Agency, 2020; Wahlund and Palm, 2022). This study focuses on community acceptance
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in the context of collaborative approaches to wind farm development requiring citizen
investment which could contribute to the Sustainable Development Goals 7
(renewable energy), 13 (climate action), 9 (innovation and infrastructure) 16 (peace,

justice and strong institutions).

Understanding why and under which conditions citizen investment influences the
local acceptability of a largescale wind farm (i.e., the level of support from within a
group of nearby residents) is an important question for academics, policymakers, and
developers, and has been proposed as an important consideration for the community
acceptance of wind energy (Holstenkamp, 2014; Ferraro and Ellis, 2017; von Wirth et
al., 2018; Hall et al., 2019; Mey and Hicks, 2019). The review examines the ways in
which citizen investment is interpreted and discussed with focus on the representation
of eligibility considerations within the research. This review identifies implications for
policy and future research regarding the local acceptability of citizen wind energy

investment models.

With focus on projects owned by people living within a specific geographic area,
Baxter et al. (2020) and Lowitzsch et al. (2020) have identified common themes which
influence citizens' involvement in renewable energy developments. Each of these
papers gives focus to common issues, including (i) actor representation and the
heterogeneity of investors; (ii) the proximity criteria describing how far an investor
lives from a development; (iii) the distribution of ownership rights governing the asset
and (iv) the legal framework and formal voting structures which determine who is
eligible to engage in, or vote on, renewable energy developments. In recent years,
European policy under the Recast Renewable Energy Directive, Clean Energy Package
and Green Deal have seen a greater number of hybrid arrangements emerge to share
the ownership of a particular project between larger-scale market players and citizen
initiatives within a certain geography. As various approaches have noted, citizen
investment requires trade-offs between different criteria for local acceptance (Knauf
and Wiistenhagen, 2023). Within this context, the review aims to test the hypothesis
that community acceptance is positively enhanced by citizen investment mechanisms.
To examine community support for citizen investment, the analysis gives specific

focus to their defining eligibility criteria. The study asks:
1. How is citizen investment into wind farms translated into eligibility criteria?

2. Are there common lessons as to the perceived local acceptability of a citizen

investment scheme?
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To address these aims, this study identifies papers that concern citizen investment or
related local investment schemes (‘community ownership” or ‘co-ownership’) into
onshore wind farms through a systematic approach of original research published
until June 2022. This paper proceeds as follows. Section 2 describes the emergence of
citizen investment into wind farms. Section 3 contains details about the methodology
and review approach and subsequently, Section 4 contrasts and discusses the findings
of each paper. Section 5 contains a conclusion of the core findings and opportunities

for future research.

2. Background: Types of citizen investment into wind
farms

Financing the energy transition depends critically on tapping new types of financing
sources (Rossi, 2014; Curtin et al., 2017), including citizen investment from remote or
even international investor pools. Citizen investments are hybrids between fully
community and developer owned projects (International Renewable Energy Agency,
2020) in which investors and investments are extending over increasingly disperse
geographic scales. They require the citizens to make an active contribution to a wind

farm by investing their own capital in the project (Solman et al., 2021).

Citizen investments have some advantages for the community compared to projects
that they develop on their own (community energy). Haggett and Aitken (2015) report
that communities have difficulties in securing finance and that perceived risks of
projects create challenges. Recently, policy changes including the introduction of
auctions that replace feed-in tariffs in more and more countries puts additional
challenges on community energy (Grashof, 2019; Coté et al., 2022). Hinshelwood
(2001); Haggett and Aitken (2015) have described that a cooperation between
developers and the local community in a project does not require the community to
bear the full risks, resources, knowledge, time, and start-up capital by themselves as if
they develop the project on their own. A developer usually has more resources (Krug
and Di Nucci, 2020) and can bear some project risks if a community and a developer
enter into a citizen investment scheme and share ownership of the wind farm together
(Strachan et al., 2015; Pukan and Kitzing, 2021). Citizen investments therefore provide
tinancial benefits to communities and use the capacity that usually only established

market players have (Hockerts and Wiistenhagen, 2010).
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Table 1 shows various forms of citizen investment allowing different degrees of formal
voting rights and control. Equity (i.e., common equity) is a traditional equity
investment, which grants the shareholder proportional voting rights (Wind Europe,
2021). Citizen investors may purchase shares in a project as an individual. Different
arrangements are possible, for instance split ownership (Shared Ownership Task
Force, 2014; Curtin et al., 2019) and limited partnership (Holstenkamp, 2014). A
common alternative is a cooperative structure under ‘one person, one vote” rules
(Morris, 2019). Investments in equity are quite risky for citizen investors “because the
owners are the party responsible for bringing the initial concept idea through
development, construction and commercial operation” (p. 10) (Wind Europe, 10, 2021).
Crowdfunding in debt and bonds usually come at a later project phase (Knauf and
Wiistenhagen, 2023). Investors do not have to bear the same risks as (early) equity
investments, and do not necessarily gain legal voting rights. Similarly, preference
equity and shared revenue agreements (Shared Ownership Task Force, 2014;
Mclnerney and Curtin, 2017), (profit) participation rights and subordinated loans
(Holstenkamp, 2014) do not automatically confer voting rights to citizens on a legal
basis. As such, the appointment of a local representative to meetings concerning
majority private project developments is done on a voluntary basis, as part of wider
stakeholder engagement strategies. In some instances, a public body such as the
municipality might make an investment on behalf of residents in the area
(Holstenkamp, 2014; Lowitzsch, 2020), for example through a joint venture (Shared
Ownership Task Force, 2014; McInerney and Curtin, 2017).

These citizen investment arrangements are distinguished from other forms of benefit-
sharing arrangements in which the developer provides financial benefits to
individuals (e.g., discounts on electricity, compensation for property value-loss) or
collectively for the community as whole (e.g., local community benefit fund).
Similarly, contributions might be made in-kind, such as local projects for infrastructure

development, facilities, or services.
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Table 1: Overview of citizen investment models and benefit-sharing schemes from developer-owned

onshore wind farms.

Citizen investment models

Benefit schemes

Definition following Kerr et
al. (2017)

Citizens/individuals

(Payment made directly to
citizens / individuals

A defined group of recipients

(Payment made indirectly to
the community)

“Financial benefit is directly
linked to the profitability of the
development”

Equity

Split ownership (Shared
Ownership Task Force, 2014;
The Scottish Government, 2019)

Cooperatives (Bauwens and
Devine-Wright, 2018)

Shared equity (van Veelen, 2016)

Joint ventures (Shared
Ownership Task Force, 2014;
van Veelen, 2016; The Scottish
Government, 2019)

Debt/crowdfunding
Revenue-sharing agreements/
Shared Revenue (Shared
Ownership Task Force, 2014;
The Scottish Government, 2019)
Equity

Municipal stakeholders, e.g.,
shareholding through public
utilities (Mergner and Rutz,
2014; Roberts et al., 2014)
Trusts (Simcock, 2013)

Provided from the developer as
“standardised payments / internal
budget allocation”

Discounted electricity (Garcia et
al., 2016; Knauf, 2022)

Compensation (Aitken, 2010;
Brennan and Van Rensburg, 2016)

Community benefit fund (Aitken,
2010; Cowell et al., 2011)

Payments to municipalities and
benefits in kind (Bristow et al.,
2012; Devine-Wright and Sherry-
Brennan, 2019), e.g., sponsoring of
associations or local community
facilities (e.g. kindergartens,
swimming pools, scholarships)

Kerr et al. (2017) describe that citizens” entitlement to financial benefits from onshore

wind farms can be contingent on the voluntary contribution of a developer or

formalized on a legal basis. The state of Mecklenburg-Western Pomerania (Yildiz et

al., 2019) or the COMFIT program in Nova Scotia (Department of Energy Nova Scotia,

2010) are two examples where citizen investments are mandated or at least strongly

encouraged by the legislative authority. However, citizen investments are in most

instances voluntary and the type of arrangement is freely negotiable between the

project developer and the local community (Regen, 2014; Wokuri et al., 2019). A major
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motivation for developers to offer citizen investments on a voluntary base is the aim

to enhance community acceptance (Fast et al., 2016).

3. Methodology

To contribute to a fuller understanding of how the implementation of citizen
investment into onshore wind influences community acceptance of these projects, this
study is a review of empirical research published to June 2022. The research problem
involves the identification and comparative case review of literature which considers
the locality, participatory and distributive implications of shared wind farm
development by local citizens and professional developers through citizen investment
into a particular wind farm asset, with attention to relevant frameworks on the topic
(i.e. Walker and Devine-Wright (2008); Baxter et al. (2020); Lowitzsch et al. (2020)).

3.1. Approach to the review

This review sourced relevant empirical studies from three comprehensive journal
search engines (Web of Science, Scopus and Google Scholar). Papers were screened
along criteria consistent with the PRISMA principles (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) (Page et al., 2021). The PRISMA methodology
is considered best practice for reproducibility and quality of analysis. The Boolean

search criteria shown in Table 2 were used to identify relevant empirical research.

Table 2: Search word combinations.

(First tier) AND (Second tier) AND (Third tier) AND (Fourth tier)
Wind Acceptance Investor Individual
OR OR OR
Acceptability Investment Private
OR OR OR
License Invest Community
OR
Citizen
OR
Local

The search query criteria were selected as follows. This work focuses on the emerging
practice of citizen investment into onshore wind energy under the first tier search term
"wind”. Second, since this paper deals with citizen investment, keywords "investor",
"investment”, and "invest" are included in the second tier. Wider exploratory search

A

queries also considered "ownership", “cooperative”, “crowdfunding” and “finance” as
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keywords and were found to be unnecessary from review at a preliminary stage since
relevant papers were already found using the keywords given in Table 1. Third, the
paper considers the local community and its individuals. The keywords "local,"

m"mone

"private," "individual,

nmn

citizen," and "community" were intended to ensure that local
(i.e., potential investors associated with a community of locality) made up the sample.
This excludes studies concerning ‘distant’ investors from further away, such as
institutional or professional investors. The fourth tier search term addresses
community acceptance of wind energy. Therefore, "acceptance" is used as a key search
term for all search phrases and in most instances served to exclude purely technical
papers about wind energy. Further to this, preliminary analysis revealed contextual
particularities, for instance referring to community acceptance as a “social licence to
operate” (Hall, 2014) and a subset of European studies which focalized on this
manifestation as levels of “acceptability” (Dimitropoulos and Kontoleon, 2009;
Strazzera et al., 2012; Schroeter et al., 2016). For robustness, these terms and alternative
spellings were added into the search expansion criteria outlined in Table 2. However,
any research outside of these criteria would not have been included in the identified

sample taken forward for analysis.

3.2. Identifying relevant empirical studies

Figure 1 shows a numerical summary of the screening process. In total, the search by
keywords yielded 138 publications in Web of Science and 67 in Scopus, which resulted
in 142 unique search results. The initial relevant sample (142) was analyzed for term
co-occurrence using bibliometric clustering in VOSviewer to show links between
keyword and title terms (Figure A.1). A total of 740 terms were identified using a full
counting approach, and 71 occurred at minimum 3 times. Of the 5 identified clusters,
4 respectively contained dominant co-occurrence nodes at “investments”, “wind
power”, “energy policy” and, having emerged more recently (average publication year
2016 onwards), “social acceptance” connected to “community acceptance”. Based on
the co-occurrence map analysis and after screening titles and abstracts of the relevant
sample, studies were shortlisted under inclusion/exclusion criteria to a potentially

eligible list of 18 original empirical journal articles.
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Duplicate records removed

Records identified from: >
Web of Science (n = 138) (n=63)
Scopus (n=67)

Records excluded as not

A4 relevant:

Other technology (n = 28)
Not related to community
acceptance (n =15)

Records screened (title +
abstract) (n = 142)

v

Non-local citizen investors (n
=10)
A4
Reports assessed for eligibility Reports identified from:
(n=18) Citation searching (n = 5)
Google Scholar (n =1)

‘, l

Studies included in review (n =13)

Figure 1: Overview of the screening process.

An analysis of these 18 full papers resulted in seven papers from the databases. The
tfinal sample of 13 papers contains these seven papers and additionally one from

Google Scholar and five from citation searching.

Figure 2 summarizes the inclusion and exclusion process undertaken to identify a
sample of relevant studies. Empirical papers presenting original quantitative,
qualitative, and mixed methods evidence were included. Reviews and conceptual
papers are only used as a source for references in the snowballing procedure to identify

further relevant publications or for conceptual considerations.

The inclusion and exclusion of papers was as follows. First, the state of energy systems
concerning security of supply, affordability and environmental compatibility and the
challenges related to the energy transition vary greatly between countries (Koirala et
al., 2016). To have a coherent sample of papers in terms of development status of the
considered energy system and associated challenges to community acceptance of the
transition, this study only considers countries which have similar preconditions. It
uses the Energy Transition Index 2020 as a proxy for the analysis and focus on

advanced economies with established energy systems (World Economic Forum, 2020).
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Does the empirical study

Vs

... consider an established energy system? No - excluded

... address social aspects of onshore wind farm development?
No - excluded

... focus on community acceptance of onshore wind farm development?
No - excluded

... consider citizen co-investment a model for local financial participation / benefit-sharing? ves
No - excluded

... compare citizen co-investment and other models/absence of financial participation?
No - excluded

Included in comparative review of wind energy citizen co-investment models

A

Figure 2: Aims of inclusion and exclusion criteria applied during screening to identify relevant
studies.

Second, this study considers onshore wind energy development only, as there are
significant differences in the typical investment scale (Wind Europe, 2021) and
proximity between residents and turbines (Krueger et al., 2011) compared to offshore
wind farms. Papers that addressed at least two different forms of financial
participation are included, to consider citizen investment in the context of an
alternative financial participation scheme. Therefore, included studies concerned (1)
at least two citizen investment models, or (2) a citizen investment model and a benefit
scheme, or (3) a citizen investment model in contrast to no financial participation

scheme.

Two independent researchers were involved in the selection, analysis and cross-
comparison of the findings of the collected papers and all articles deemed relevant
were considered by qualitative analysis (Petticrew and Roberts, 2006). shows the

sample of papers included in the review.
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Table 3: Overview of the reviewed paper.
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Table 3 (continued).
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4. Results and discussion
This analysis is contained within the search criteria established at the beginning of the

research, and therefore it is necessary to note the limitations of the data that may
influence the results. Much of the identified research focuses on policy cases that
already have some experience with citizen investment. It is conceivable that there are
other countries that have introduced citizen investment but are not represented, for
instance where this has not met with much social interest or where citizen participation
in renewable energy development is novel. The underrepresentation of empirical
papers on the topic beyond Northern America and Europe has been recognized
elsewhere (Wahlund and Palm, 2022). Limitations of this nature commonly arise with
socially innovative topics and highlights new areas of research which might make

generalization possible in the future.

4.1. Terminology applied to citizen investment into wind farms

The findings presented in Table 4 highlight that citizen investment into wind farms
covers a varied terminology and a number of debt/equity financial investment
mechanisms. Illustratively, several papers use more than one term to refer to citizen

investment within the text.

Citizen investment into wind farms is commonly referred to in the literature as
“community/local (co-)ownership” (Warren and McFadyen, 2010; Musall and Kuik,
2011; Brennan et al., 2017; Mostegl et al., 2017; Walker and Baxter, 2017; Lienhoop,
2018; Leer Jorgensen et al., 2020; Tanujaya et al., 2020; Vuichard et al., 2022). This
suggests that studies concerned with citizen wind energy investment has drawn on
the terminology introduced under the earliest citizen investment policy, Denmark’s
Co-ownership Scheme (Leer Jorgensen et al., 2020), even if in practice some citizen
investors do not feel a sense of “ownership” of the project and the investment may be

sourced from outside of the “local” community (Walker and Baxter, 2017).
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Procedural dimensions of ownership are explicitly brought to the fore in four
instances. For example, this strand of the literature describes citizen investment as
“cooperation” models (Vuichard et al., 2022), and “shared ownership” arrangements
(Goedkoop and Devine-Wright, 2016; Hyland and Bertsch, 2018) which encourage
“citizen participation” in the energy transition. Procedural aspects are especially
evident for research focusing on Germany, with citizen investment into wind farms
referred to as a mode of “financial participation” (Lienhoop, 2018) and “active

participation through financial investment” (Langer et al., 2017).

Alongside this, another focus within the literature considers the specific ways in which
shareholding is structured, for instance through a “joint venture” (Hyland and Bertsch,
2018), “investment by local residents” (Brennan and van Rensburg, 2020), “equity
investment/involvement” (Warren and McFadyen, 2010; Hyland and Bertsch, 2018;
Tanujaya et al., 2020), “(wind) bonds” (Vuichard et al., 2019; Tanujaya et al., 2020), and
“revenue sharing” (Vuichard et al., 2022). This indicates that there are a number of
financial mechanisms to enable citizen investment into wind farms owned by
commercial wind farm developers, each of which carries specific implications and

limits for the extent of citizen involvement in the project.

4.2, How 1is citizen investment into wind farms translated into
eligibility criteria?

The following sections aim to distinguish how these different papers define citizen
investment models in terms of (i) actor representation; (ii) the conceptualization
proximity criteria applied to include stakeholders; (iii) the distribution of ownership
rights governing the asset, and (iv) the legal framework which determine who is

eligible to vote.

In some cases, where the national legal requirements for citizen investments have not
been unified or their access has not been restricted, there is evidence to suggest it is
not necessarily the local community that invests and benefits to the greatest extent
from citizen investment models. Citizen investment, even if framed as community
ownership, does not necessarily mean such a “community” comprises residents in the
immediate vicinity of a project. As Musall and Kuik (2011) state, the distinction
“between communities of interest” and “communities of localities” is crucial for
answering who invests and benefits (p. 3253). Profits in their community co-owned
case are used to “reduce the fees for the local kindergarten, thus providing financial
relief to the parents (p. 3255). Warren and McFadyen (2010) state that “potential
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economic benefits (...) can flow to locals from community ownership (...) involving
job creation, in-migration and growing numbers in the local school” (p. 210). This
perception of “local benefits” regards the whole community and might reflect that the
funding comes not directly from individuals but from a local trust. Citizens could not

invest directly.

Some papers define the community eligible to invest geographically, and point to local
citizens as the community living within a given radius of a wind project. Tanujaya et
al. (2020) performed a survey of “local residents” living in administrative areas “within
1km” of renewable energy infrastructure (p. 6) for a South Korean sample. Leer
Jorgensen et al. (2020) discusses the rescinded Danish co-ownership Scheme (2008-
2018) which required developers to offer 20% of a project to “local [permanent

residents] within 4.5 km” (p. 4) as purchasable shares priced at closing bid (cost) price.

Walker and Baxter (2017) discuss local perceptions of different wind energy projects
in Ontario and Nova Scotia through interviews and surveys with “residents living
within 2 km of a wind turbine” under different community-based ownership policies.
The study presents various aspects of the Nova Scotia Community Feed-in Tariff
scheme (COMEFIT). It highlights that in some investment options (i.e., the Community
Economic Development Investment Fund, CEDIF, only 25 investors and 6 directors
must be from the “defined community”, while “the rest can be from anywhere in the
province” (p. 761). Interviewed policy experts and residents confirmed that investors
are generally from outside the local project. That policies such as these are consistent
with a legal definition of majority community ownership was criticized by some
respondents. In a similar fashion, Goedkoop and Devine-Wright (p. 142, 2016) found
that communities would likely find it “impossible” for local residents “to raise
sufficient capital to provide their share of a larger project, this could necessitate
opening up share offers to individuals living outside of the local area.” The study also
describes potential citizen co-investors as “highly educated, middle aged” residents
with disposable income, which was a concern echoed by focus group participants
interviewed by Lienhoop (2018). Lienhoop (2018) further names “rural residents living
in communities with wind energy potential” as likely beneficiaries (p. 101) but
highlights German federal regulation in Mecklenburg-Western Pomerania directed

towards residents within a 5 km radius of a development.

In contrast, other paper are less specific as to eligibility criteria. Hyland and Bertsch
(2018) framed questions by defining “local” Irish communities and residents as those

who “may be affected ... when new wind farms are developed” (p. 457). Vuichard et
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al. (2019) states that community members (from the municipality) could invest, similar
to Mostegl et al. (2017) who mention community ownership. Both do not specify
further the benefits of that investment for citizen investors. Individuals from the region
are one group that could potentially invest in Vuichard et al. (2022) but they give no
reference to benefits. Instead, benefit schemes are a separate category from citizen
investments. Langer et al. (2017) refer to a wind farm in the neighborhood but do not
clearly define who could invest. However, another attribute in the study mentions a

distance up to 10 km or even more between the turbines and place of residents.

There are different approaches and timings used among the sample which can be
divided mainly in ex ante and ex post. Warren and McFadyen (2010) and Musall and
Kuik (2011) compare community energy and developer-led projects by comparative
case studies of projects after commission. Walker and Baxter (2017) analyzed several
projects in two provinces in Canada, Nova Scotia and Ontario. Leer Jorgensen et al.
(2020) conducted focus group interviews with Danish local residents. Brennan et al.
(2017) investigated a large project in the Midlands by three developers that aimed at
the export of electricity from Ireland to UK which is currently on hold. Goedkoop and
Devine-Wright (2016) interviewed UK stakeholders with industry, community and
advisory backgrounds. Other studies are ex ante. Mostegl et al. (2017) focus on a
Bavarian community in Germany where the municipality aims to build renewable
energy. It is a hypothetical project, but the municipality supports the study. Most
common ex ante studies are (online) surveys ((Langer et al.,, 2017), (Hyland and
Bertsch, 2018), (Lienhoop, 2018), (Vuichard et al., 2019), (Tanujaya et al., 2020) and
(Vuichard et al., 2022)).

4.3. Are there common lessons as to the perceived local acceptability

of a citizen investment scheme?

The studies in this review show varying degrees of associations between citizen
investment and community acceptance of wind turbines. Warren and McFadyen
(2010) and Musall and Kuik (2011) both find that ownership has a positive effect on
community acceptance. Mostegl et al. (2017) focus on ‘community ownership’” and
‘external investor’. The former performs significantly better in terms of utility,
indicating that there is a strong preference for community-led projects, especially due
to household savings accrued as revenue under a community ownership model. These

very positive associations are reported by Warren and McFadyen (2010) and Musall
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and Kuik (2011) withs statements that citizens felt pride in their respective local wind

farms.

Furthermore, these papers emphasize the existence of a strong will and support in the
local community and municipality to build wind farms. For example, Mosteg] et al.
(2017) states that the local council gave a great deal of support to the project, through
collaborative planning, consultation and engagement of an interested panel of local
citizens. Warren and McFadyen (2010) make similar reports, stating that the
community made a “bold initiative by the community to take charge of their own
destiny” (p. 207) to counteract socio-economic downturn, job-loss and out-migration
(p- 207). Musall and Kuik (2011) refer to an “ambitious energy concept” (p. 3254) that
the community initiated after a devastating flood. The authors do not directly refer to
fairness, trust and risk but make reference to the planning process by stating that the
respondents perceived it as more transparent, despite of not having a “distinct
information campaign by the community authority” (p. 3258) (p. 3258). This is not
reported for the private ownership case. The authors explain that this positive
perception might be due to with the fact that issues were discussed within the
community at a local club and foundation. Musall and Kuik (2011) state that the project
saw the “reinvestment of the profits to the benefit of the local population” (p. 3259).

Many papers find a conditional relationship between citizen investment and
community acceptance. Walker and Baxter (2017) analyzed two provinces in Canada,
Nova Scotia and Ontario. The majority of the citizens were in favor of citizen
investments, but both proponents and opponents pointed to caveats. The authors
found concerns about fair distribution of benefits and that citizens are frequently not
aware of the opportunity to invest. Another aspect of concern was that not only local
citizens invested into the citizen investment schemes. Some participants expressed that
the cases were not grass-roots developments but were “brought to the communities

by outside interests” (p. 764).

Brennan et al. (2017) investigated a large project in the Midlands by three developers
that aimed at the export of electricity from Ireland to UK. This paper explores various
ways in which the considered community would benefit from electricity discounts,
community benefit funds, individual compensation and citizen investment. The
Midlands project is currently on hold and therefore no specific offer to communities
had been made at the time of the study. Both public stakeholders and wind farm
operators in the focus group discussions were in principle supportive of shared

governance initiatives. However, some residents were skeptical that the developers
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would cooperate with them. Nevertheless, local independent developments were not
an alternative either as community respondents showed apprehension about high risk
and complexity of wind energy projects, as well as the time before financial returns
can be realized. Another key issue was that some participants felt it to be unfair that
turbines were located in their community without them benefitting from electricity

generation.

A lack of trust is also an element discussed by Goedkoop and Devine-Wright (2016).
The authors interviewed UK stakeholders with industry, community and advisory
backgrounds to investigate how shared ownership was interpreted by these
individuals. The authors highlight a lack of trust in the viewpoints of different
stakeholders. Developers expressed skepticism about the capabilities and
representativeness of community stakeholders, and community stakeholders viewed
developers as primarily profit-driven, with a likelihood to instrumentalize
communities to gain their approval for planning. Overall, the authors conclude that
shared ownership is difficult in practice and that a lack of trust at the project level can
undermine cooperation. However, there is some evidence that citizen investment can
have a positive effect in this study, in particular when “partnerships are negotiated
between developers that express a normative rationale for community engagement
and pragmatic community actors that are prepared to accept what developers might
offer” (p. 144).

Hyland and Bertsch (2018) compare a community benefit scheme, equity involvement
(co-ownership), joint ventures (co-ownership) and energy cooperatives (community
ownership). They carried out an experiment among Irish citizens and found that when
the depth of involvement increases, the acceptance of citizen investment models
decreases. Given that risk tends to increase with greater levels of voting control over
the project, Hyland and Bertsch (2018) find that citizens prefer forms of participation
with less scope for active involvement However, they still found a 39% increase in
acceptance for equity involvement, 36% for joint venture and 38% for a cooperative
compared to no opportunity for citizens to financially participate in a wind farm. The
authors suspect risk aversion, lack of trust, or perceived unfairness as potential

explanations, but did not survey these variables.

Vuichard et al. (2022) distinguish different forms of ownership and distribution of
benefits. They distinguish between ownership of individual(s) from the region, local
electric utility, cooperation between local electric utility and investor, and a foreign
energy company. They showed in a choice experiment among Swiss, Estonian and

Ukrainian respondents that citizens from Switzerland and Ukraine have a negative



120 Paper III

and from Estonia a positive perception of ownership by individuals(s) from the region
of the wind farms. Contrary to this, ownership models by a local electric utility or
cooperation including a specialized investor were preferred. The least preferred option
was ownership by a foreign energy company. Overall, other attributes relating to the
distribution of benefits and governance processes were less important than citizen
investment, while ecological and visual impact were the most important attributes of
those included. Local ownership therefore had a medium-strong effect on community

acceptance.

Lienhoop (2018) explored local public preferences for different forms of financial and
procedural participation through a choice experiments and focus groups with German
residents living in communities with significant wind energy potential. The study
considered a local business tax, compensation payments and co-ownership as mean of
how the community can get involved. The authors report that interest in co-ownership
was generally low and the perceptions about this form of financial participation were
mixed. It is reported that “there was an overall concern that shares are a risky
investment and there was no interest to participate in the potential losses of the wind
energy project” (p.101) which was associated with the bankruptcy of a prominent
national energy developer. Some citizens perceived a community wind farm or a
regional developer to be more trustworthy, but “only a minority” were interested in
actually participating through shareholding. Among the financial models, the authors
report there was some preference for citizen investment opportunities, but it was not

very strong.

Langer et al. (2017) consider different forms of participation to examine which form
has the greatest potential to increase community acceptance. They found that financial
participation has a small positive marginal utility and conclude that “citizens may not
have sufficient knowledge about wind energy investments, may be afraid to invest in
wind energy projects, or have little or no trust in wind energy companies or operators”
(p- 68). Tanujaya et al. (2020) and Vuichard et al. (2019) found only minor effects of
citizen investments on community acceptance. Both studies entailed an experimental
setting distinguishing between different citizen investment models. They did not
further specify how perceived fairness, trust and risk could have influenced the

preferences of the respondents.

Tanujaya et al. (2020) conducted an experiment in South Korea with two different
populations. The first comprised residents in regions with existing renewable energy

projects. The other was made up of a nationally representative sample. The authors
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considered bonds and equity models. However, the statistical analysis of the

experimental data revealed no significant effect for both citizen investment models.

Vuichard et al. (2019) considered benefits to the community living nearby in general
(through taxes of the wind farm) and individuals in this community (through
investing in shares or bonds). They conducted a survey and experiment among a
representative sample of the Swiss population and found a minor and not significant
effect of citizen investment and community acceptance. The respondents were asked
to rate how much they accepted the project proposal of the hypothetical wind farm.
The proposal consisted of attributes including amongst others the financial
participation model, price, duration. In total they considered three different financial
participation models, two of them citizen investments (wind share and a wind bond).
The authors found that all proposals were rated similarly, despite differences in the
type of benefit through various financial participation models. They found minor but
no significant increased acceptance for projects through citizen investment for neither

of their models.

Leer Jorgensen et al. (2020) is the only paper which comments in detail on reasons for
a strong negative association between citizen investment and community acceptance,
at least for some of the local population. The authors conducted focus group interviews
with Danish local residents and analyzed the perception of property value-loss
scheme, co-ownership scheme and the green scheme (community benefit scheme). The
authors report that some residents raised concerns about distributive fairness. These
residents expressed a sense of injustice and lack of trust in the developer. The claims
are based on the criticism that developers were perceived to undertake only minimal
efforts to involve residents through co-ownership. Furthermore, some residents stated
their investment did not reflect their acceptance of the project, and one participant

described their shares as “self insurance” (p.7) against the project.

Many studies report that fairness, trust and risk (or more specifically, citizens’
perceptions of the extent of (or lack of) fairness, trustworthiness and risk) are common
themes in the sampled papers when analyzing and interpreting the relationship
between citizen investment and community acceptance. Of the sample of this study,
only Warren and McFadyen (2010) and Tanujaya et al. (2020) do not explicitly refer to
these issues. The combined evidence of nine studies, that factors which negatively
influence the relationship between citizen investment and community acceptance
include: knowledge about citizen investment and its associated risks (Hyland and
Bertsch, 2018; Lienhoop, 2018), lack of trust in the developer (Musall and Kuik, 2011;
Goedkoop and Devine-Wright, 2016; Brennan et al., 2017; Hyland and Bertsch, 2018;
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Lienhoop, 2018; Leer Jorgensen et al., 2020) and the perception of unfairness in relation
to (1) the process (Leer Jorgensen et al., 2020) and (2) the sharing of benefits (and costs)
(Lienhoop, 2018).

5. Conclusion

5.1. Overall conclusion

This review notes that many of the conceptions of citizen investment are framed within
the context of a just transition and have drawn on policy cases which were early to
introduce citizen investment terms within the context of utility-scale wind energy
deployment. The heightened policy attention on citizen investment has foregrounded
the Danish and German cases, whose adoption of wind energy throughout the 1980s
was galvanized by the role of citizen-led wind farm projects (Curtin et al., 2018). The
papers reviewed within this paper highlights uncertainty across other cases as to how
best to define and structure the eligibility for citizen investment into wind farms.
Auction-based approaches aim to deploy renewable energy capacity affordably and at
scale and increasingly rely on commercial developers. This presents new questions as
to the socioeconomic opportunities and challenges for citizens as actors within local
energy transitions. Understanding the emerging mechanisms for citizen investment
can help to progress SDGs 7 (renewable energy), 13 (climate action), 9 (innovation and
infrastructure) 16 (peace, justice and strong institutions). These principles are
important for diversity, representation, and inclusion in further policy formulation

towards net zero emissions.

This study offers a review of empirical papers which address the relationship between
citizen investment into onshore wind farms and community acceptance. The results
demonstrate that the issue of citizen investment is complex, given that the defined
eligible ‘community’ could extend over potentially greater distances than the impacted

residents in the vicinity of the project and the varied kind of investment models used.

The issue of investment into a wind farm by citizens living near the project (as well as
communities of interest and developers from outside a given geographic area) have
implications for the perceived distributional and procedural fairness, and thus on the
acceptance of wind energy projects. Furthermore, this research notes that different
types of citizen investment models are used in practice and that preferences of citizen

investors differ between the analyzed studies. Local acceptance of citizen investment
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depends among others on the perceived risks of such investments. Citizen investments
that formally structure the power of citizen investors through voting control have
higher risks for shareholders, which highlights that there is a trade-off between the
level of involvement and financial risk. Citizen investment models are therefore
sometimes at odds with the needs of the community and therefore could hinder a

positive relationship to community acceptance.

Simply offering citizen investments is likely not a singular instrument for the purpose
of increasing acceptance. Studies which state citizen investment to be effective tend to
also report a long process of self-empowerment within communities, active support of
local politics and experience from past projects. The empirical evidence contrasted
within this review illustrates factors such as trust, perceptions of fairness and risks,
and experiences related to collective actions could influence the relationship between

citizen investment and community acceptance.

5.2. Further research

This study shows that citizen investment into onshore wind farm development is an
emerging but not yet well-established practice, which is illustrated by the fact that only
13 papers were suitable for the purpose of this study. The analysis shows the need for
more empirical research on citizen investment models, which will become increasingly
relevant in the near future due to an increase in policies that aim at promoting them.

This study identifies several possibilities for further research.

First, as the papers in the study were all cross-sectional, longitudinal research effort
should focus on different stages of the project development process (before and after
planning, commissioning, and construction; or ex ante and ex post). Joining others
(e.g., see Ferraro and Ellis (2017); Rand and Hoen (2017)), this study proposes that it is
highly relevant to investigate how the perceptions of citizen investment models and
relating variables change over time. This approach would apply Wolsink (2007)'s U-
shaped curve for the dynamic development of attitudes over project lifetime within
this new context (Wolsink, 1989; Cousse et al., 2020).

Second, there is some evidence to suggest that citizen investment models with voting
rights for citizen control are not implicitly preferred to participation forms with less
scope for citizen involvement (e.g., crowdfunding through debt investments and
household benefits such as electricity discounts). This is perhaps surprising. In theory,
citizen investments could facilitate greater procedural fairness because they give

neighboring residents more say in a nearby wind farm. Focusing on why and when a
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higher level of participation (e.g., voting control) or more limited opportunities for
participation (e.g., benefits and citizen investments without shared control) are
desirable to nearby communities is a worthwhile future research topic. Mixed
qualitative and quantitative approaches could helpfully contribute to a better
understanding of how positive and negative perceptions evolve. This would
strengthen theoretical explanations as to the circumstances in which citizen investment
models with stronger/weaker scope for citizen involvement, control and voting
opportunities are preferred, including the effects of trust, pride and a sense of

ownership in projects.

Third, the paper identifies several opportunities to expand the choice of methodologies
applied to citizen investments and community acceptance, finding several
commonalities which have been investigated so far. Research has been approached
through a combination of ex ante forecasting methods such as semi-structured
interviews and experiments and ex post investigations including focus groups and
community surveys concerning realized citizen investment schemes. Given the
relative novelty of citizen investment mechanisms, the identified studies highlight a
research gap associated with representative samples for a wider range of wind energy
projects. As revealed preference datasets of realized citizen investment schemes

become available over time, this topic invites examination.

Fourth, it would be interesting for future research to explore roles of citizen
participation in the (co-) ownership of renewables across markets with different
political and technological experiences and norms. Citizen involvement in
decentralized renewable electricity depends on a country’s priorities, capabilities, and
preparedness, which are influenced by socio-cultural, technical, political, and
economic particularities. This highlights the need for deeper research to further
investigate the trade-offs between citizen participation mechanisms across different
contexts. Such perspective will contribute to a deeper understanding of the
mechanisms through which it is possible to open roles for citizens to participate in,
and benefit from, the production of renewable energy. Community involvement in
decentralized renewable technologies can be important for the energy transitions
across the global south. Lakhanpal (2019) and Zarate-Toledo et al. (2019) suggest that
there are distinctions between the reasons for local opposition to wind farms in
economies of the global north and the global south, which give greater focus to
concerns of land access or displaced livelihoods. The promotion of citizen investment
is one mechanism in which stakeholders might be included in the process of energy

production. Considering this, the cases presented and analyzed in this review show
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that citizen investments opportunities are not a singular instrument for the purpose of
increasing participation in local energy developments. Despite the potential
contributions towards sustainable development, particularly SDG 16, citizen
investment cannot be considered independently of other aspects of integrated
decision-making and participation. Within this context, further examination of the
ways in which citizen investment mechanisms have been implemented in the context
of renewable energy developments in emerging wind markets would be a valuable

undertaking for future research.!®

Fifth, the effects of climate change mean that political pressure to rapidly develop new
wind farms will increase in many countries around the world. However, issues related
to climate change are just one aspect of the energy policy trilemma that comprises of
a) energy security, b) energy cost, and c) environmental outcomes. Climate and energy
policies are sometimes at odds. For example, there is an increasing policy focus on
promoting community engagement and participation in wind energy projects as
conceptualized under policies such as the European Union’s Recast Energy Directive.
However, the simultaneous increasing adoption of policies like technology-neutral
renewable energy auctions that aim to reduce the levelized cost of electricity are in
some ways counterproductive to this aim [11, 12]. These auctions make the
involvement of communities more challenging. Further research could elaborate how
to connect efforts to build community participation in renewable energy production
with other policy aims related to the energy transition. The increasing use of natural
resources such as wind energy presents complex questions about the decentralization
and polycentricity of human-made technologies and the optimal governance,
management, and interdependencies between participating actors (Goldthau, 2014). It
would be valuable to give specific focus to the interactions which promote or constrain
different outcomes for citizen investment and particularly the conditions that
determine the flow of information and accordingly potential winners and losers. In
this respect, actor-network theory has also been helpfully applied to examine the
legitimacy, controversies and participatory dimensions of onshore wind energy
(Jolivet and Heiskanen, 2010; Rohe and Chlebna, 2021). Another approach which has
been applied to citizen involvement in wind energy is the Socio-Ecological System

framework (McGinnis and Ostrom, 2014), for instance to examine the strategic actions

18 For example, the multi-million-euro Kouga, Tsitsikamma and Cookhouse utility wind farm projects
in the Eastern Cape, South Africa, are joint-owned in partnership with local development trusts as
a minority shareholder (16-25%).
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undertaken by citizen renewable energy cooperatives towards specific policy

developments (Bauwens, 2016).

Sixth, the review process drew on a preliminary review and stakeholder inputs from
a policy, industry and social research perspective. These inputs helped to inform the
search terms, the design of appropriate inclusion/exclusion criteria, and the focus of
analysis across multiple databases. Nevertheless, the empirical research papers
covering citizen investment opportunities is not mutually comparable (i.e., the data
are incomplete and non-systematic in aggregate). These assumptions could be
enhanced in future research using policy analysis and thematic coding to define search

terms to reduce the possibility of setting-specific sources of error.

Finally, the investigation identifies studies which have a framework for citizen
investment. This calls attention to the need for deeper research into other contexts
where citizen investment takes place but which, for various reasons, are either not
mentioned within the identified papers or whose scope does not meet the selection
criteria of this study. Future research could also build on this research by giving
specific focus to the additional cases. For such an endeavor, it may be necessary
lessening the specificity of the search criteria to include empirical studies which do not
explicitly consider the acceptance of a wind farm by the community living in the
immediate vicinity would be one approach to identifying alternative policy

mechanisms.
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Figure A.1: Co-occurrence of 71 terms grouped into 5 clusters identified from 142 papers. Average

publication year is shown on a scale blue - yellow, up to June 2022. Weight scales of

bibliographic data nodes are based on occurrence by binary counts of author-supplied and

indexing keywords and titles, and normalized for association strength, showing 500 links of

co-occurrence between terms. Box shows links to “investments” term.
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