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Introduction

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

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

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

Research aim and objectives

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

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

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

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

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

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

Theoretical considerations
Towards a socio-technical understanding of community renewable energy

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

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

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

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

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

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

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

The socio-technical conceptualisation outlined above advances an understanding
of CRE development as a societally embedded process of technological innova-

tion diffusion (Smith, VoB and Grin, 2010; Scherrer, Plotz and Van Laerhoven,
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Social innovations

Innovative socio-communal
arrangements facilitate socially
accepted renewables’ diffusion.

RE tech. innovations enable socio-
communal reconfigurations around
its implementation and use.

Technological innovations

Figure 4.1 Community renewable energy (CRE) as a socio-technically innovative
approach for renewables’ diffusion. Source: authors.

2020). Importantly, this positions CRE as a legitimation vehicle through which
to disrupt the locked-in role of end-users as passive energy consumers, enabling
individual citizens to join communities of place/interest to collectively finance
a RE generation facility. In doing so, the subject of acceptance’® correspondingly
shifts from traditional market incumbents (e.g. energy utilities, commercial pro-
ject developers, capital fund managers, financial institutions, etc.) towards indi-
vidual citizens in their newly acquired role as co-investors of socially innovative
forms of RE generation.

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

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

Institutional frames shaping Market and Community acceptance.

\‘ Information flows:
- Between Market & Community actors (shaping Pros.)

- From Market/Community to Socio-Political actors (guiding policy for 71 accep.)
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|

(\ /1 C&M: ‘community-as-investor’ acceptance embedded in Pros.

I | Overlap between Community & Market dimensions 1

End users,
Local authorities,

Al —Al
Socio-political
Regulators, Legislative authorities, Policy actors,

Community: projects/infrastructure decision, co-investment, demand response.
Trust, distributional justice, procedural fairmess

Market: investments in RES, use of RES-E.
Investor confidence, market (un)certainty, policy risk, subsidies, taxes

Socio-political: craft institutional changes, effective policies
Fossil fuel phase out, fostering co-investment/-production

Figure 4.2 Multi-layered conceptualisation of the four dimensions of social acceptance
of renewables’ innovation — including the novel “community-as-investor”
acceptance dimension derived from citizen co-investment on renewable energy
generation. Source: conceptual illustration adapted from Wolsink (2018).

or demographic trends such as income/wealth distribution or incidence of energy
poverty may also play a relevant role in nudging an individual’s propensity to co-
invest or not (Johansen and Emborg, 2018; Leiren et al., 2020).

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

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

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

Methods and data

Data collection: discrete choice experiment survey design and sampling

methods

The main data utilised for our analytical procedure was obtained from the
responses reported to a discrete choice experiment (DCE) included as part of an
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international survey conducted across every BSR country to identify different
decision-driving factors on energy-related choices and behaviours. DCEs are a
particularly well-suited data collection technique for our analytical purposes, as
they enable us to estimate probabilistic models to investigate the relative influ-
ence of different socio-economic and demographic variables on individual pref-
erence and related choice dynamics (Yildiz and Sagebiel, 2019). As such, the
purpose of the DCE section of the survey was to identify the respondents’ levels
of interest in participating in a community-based investment scheme to finance
solar or wind energy projects consisting of different financial and operational
characteristics and to infer the relative influence that national socio-economic
trends, energy cultures and demographic characteristics have in shaping respond-
ents’ willingness to collectively finance CRE-based developments in their role of
co-investor.

The DCE survey was distributed online by the market research firm Ipsos
during 2018-2019. Country-specific panel samples consisted of around 600
respondents for each BSR country, with a total final sample of 5,425 respond-
ents. Panel samples were drawn through a quota sampling procedure, with
the requirement that the final samples were representative of each country’s

national population over the sociodemographic dimensions of age, gender and
income* (see Table 4.2).

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

Country  Indicator

Age Gender Monthly income

Mean age Median % males in % males of Sample**  Population®**

in sample age of sample population®

population

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

Source: authors’ elaboration based on Eurostat (2019b, 2019¢, 2019d, 2019e).

*QObtained by taking each country’s ratio of women per 100 men.

**Estimated mean value of equivalised monthly income in EUR; obtained from dividing the net
household income per number of household members (based on quartile and 90th percentile cut-offs
from survey respondents. )

#**Estimated median value of equivalised monthly income in EUR (obtained by taking the 5th
decile of each country’s annual income and dividing it by 12 months).
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DCE survey respondents were presented with eight different investment sce-
narios (choice tasks) in a random order, each one displaying a total of three
different RE investment options (choice objects) to choose from. Two choice
objects showcased a specific hypothetical investment opportunity displaying a
unique combination of different investment and operational attributes related to
a CRE development. A third “opt-out” option was included in each choice task
where all attribute values were set to zero, provided in the case where a respond-
ent had no interest to invest in any of the two hypothetical investment options
disclosed in the choice task. Different investment and operational attributes were
included in the investment opportunities/choice tasks, as well as the range of
values randomly disclosed under those options (see Table 4.3).

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

Investment & Description Values
operational attributes

RE installation The type of renewable energy project ® Wind farm
the respondent is investing in ® Solar park

Capital requirement A randomly assigned, risk- * €50
free investment amount the * €100
respondent has to pay to join any ® €1,000
of the investment opportunities ~ ® €2,000
being offered ® £5,000

Profit rate A one-time lump sum paymentto ~ ® 0%
the respondent at the conclusion ® 10%
of the holding period, when the  ® 20%

RE project is finalised. Displayed ® 50%
as a real rate of return on the

initial investment that already

accounts for inflation*

Holding period The number of years elapsed ® 5 years
until the respondent’s initial ® 10 years
investment and the profit ® 15 years
generated from it are both repaid

Visibility Whether or not the RE installation @ Visible
is visible from the respondent’s ® Not visible
home

Administrator The legal entity overseeing the ® Community
respondent’s investment and organisation (e.g. energy
in charge of building and cooperative)

administering the RE installation ® Utility company
® Government entity (e.g.
municipality)

Source: authors.

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

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

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

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

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

Country Number of Investment options Final choice responses
respondents available®
Denmark 604 14,496 4,832
Estonia 605 14,520 4,840
Finland 604 14,496 4,832
Germany 603 14,472 4,824
Latvia 600 14,400 4,800
Lithuania 601 14,424 4,808
Norway 603 14,472 4,824
Poland 602 14,448 4,816
Sweden 603 14,472 4,824
BSR 5,425 130,200 43,400

Source: authors’ elaboration based on individual participant responses to the DCE survey.

*These refer to the final number of choice options disclosed to the sample of respondents in
each country: at the conclusion of the survey each individual survey respondent had seen a total
of 24 investment options to select from. These were distributed into eight choice tasks with three
options per task.
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Figure 4.3 Cross-country comparison of respondent dissonance to three main variables
illustrative of national energy cultures of BSR nations. Source: authors’
elaboration based on survey responses.

“dissonance,” as higher values denote energy cultures with a wider heterogeneity of
viewpoints and therefore less societal consensus (see Figure 4.3). We observe that
the main variation (i.e. respondent dissonance) in these variables across the BSR
is in the belief that climate change is happening, with some notable variation in
the dissonance on the belief that RE technologies improve the environment. We
hypothesise that higher dissonance levels in the national energy culture are pos-
ited to reduce feelings of social cohesion and collective action around climate and
energy objectives. Thus, citizens in nations with higher dissonance would manifest
a decreased willingness to co-invest in a CRE. This hypothesis is tested through a
multinomial logistic regression analysis in the proceeding section.

Analysis and results

Following the DCE survey description outlined in the previous section, the anal-
ysis in this section showcases a) descriptive results of the DCE survey responses
for each BSR country and b) results stemming from a multinomial logistic regres-
sion that estimates the association of socio-economic trends, energy cultures and
individual demographic factors (Table 4.5) with BSR citizens’ willingness to co-
finance CRE developments.®
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In doing so, the analytical exercise reported hereafter allows for an empirical
investigation of certain facets of the “community-as-investor” dimension of the
social acceptance of renewables’ innovation (see Figure 4.2).

Descriptive analysis of DCE survey responses

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

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

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

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

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

Country % of respondents selectingat ~ Total % of investment options
least one investment option selected
Denmark 64% 44%
Estonia 91% 84%
Finland 74% 46%
Germany 74% 49%
Latvia 68% 44%
Lithuania 80% 58%
Norway 75% 52%
Poland 76% 55%
Sweden 64% 44%
BSR 74% 53%

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

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

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

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

NECPs.

Multinomial logistic regression: analytical outputs

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

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

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

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

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

Variable Marg. Eff. Std. Err. p-value
National economic & energy characteristics

GDP PPP 1.5E-05 1.8E-06 0.000
Gini index 0.09754 0.0092 0.000
RES share 0.00397 0.0007 0.000
Elec. mkt. share -0.50130 0.0830 0.000
Elec. price -6.08963 0.5889 0.000
National “energy culture” characteristics

RES jobs dissonance -5.94739 0.6004 0.000
CC truth dissonance -3.84145 0.4497 0.000
RES environ. dissonance -3.66271 0.2334 0.000
Individual demographic characteristics

Male 0.08642 0.0122 0.000
HH income 0.02428 0.0060 0.000
Urban 0.01928 0.0135 0.155
HH size 0.00689 0.0063 0.271
Children -0.01157 0.0158 0.464
Age 35-44 -0.06274 0.0170 0.000
Age 4—-54 -0.10491 0.0181 0.000
Age 55+ -0.14687 0.0184 0.000
Solar tech. 0.01000 0.0035 0.004
Capital requirement -5.20E-06 3.40E-06 0.130

Note II: Sample size (N) = 5,425 respondents and 43,400 choice responses.

Note I: Highlighted rows indicate statistical significance at the 10% level. Model estimation includes
all financial/operational attributes outlined in Table 4.3 yet these estimates are not reported here
as our primary focus is on nation-wide community characteristics (as opposed to project-specific
attributes).

Source: authors.



Citizen preferences for co-investing 77

of citizens have in shaping individuals’ willingness to collectively finance CRE-
based developments across the BSR. In that respect, the analytical outputs stem-
ming from the regression analysis indicate a number of statistically significant
marginal effects, which we interpret through the “community-as-investor” lens
outlined in the conceptual framework in section 2.

National economic and energy characteristics

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

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

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

National “energy culture” characteristics

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

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

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

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

Individual demographic characteristics

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

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

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

Discussion and conclusion

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

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

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

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

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

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

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

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

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

Denmark’s and Germany’s experiences thus offer a stark reminder of the
increasing policy risk derived from competition-inducing regulatory frameworks
for fostering an actor-diverse energy transition based on the participation of citi-
zens as co-investors of socially innovative RE generation concepts locally embed-
ded around participatory practices. In that respect, the increased price volatility
and revenue uncertainty brought about with the progressive evolution from fixed
FiTs, to market premiums and ultimately towards auction schemes imposes too
high a barrier for unlocking citizen-financed CRE formats, as these do not tend



Citizen preferences for co-investing 81

to be driven entirely by profit-seeking enterprises but by communal initiatives
with other social and environmental motivations (Breukers and Wolsink, 2007;
Bomberg and McEwen, 2012; Rogers et al., 2012a, 2012b). BSR countries with
limited experience in CRE-based policy development may thus find the Danish
and German experiences instrumental in their legislative efforts to design respon-
sive NECP proposals rewarding — rather than penalising — citizen involvement in
national energy decarbonisation efforts, as required under the EU-CEP.'°

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

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

1 These refer to the official definitions of “renewable energy communities” (RECs) and
“citizen energy communities” (CECs) disclosed under the recast Renewable Energy
Directive — RED II ((EU) 2018/2001) and the recast Internal Electricity Market
Directive — [EMD ((EU) 2019/944), respectively. For details see https://ec.europa.eu/
energy/topics/energy-strategy/clean-energy-all-europeans_en.

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

3 As opposed to the object of acceptance which, in this case, would be the socio-tech-
nical innovation itself (i.e. CRE-based development or legal entity such as an energy
cooperative).
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4 It is important to note that the outlined sampling procedure was conducted to ensure
representative samples for each BSR country. Therefore, the resulting final sample is
not weighted according to national population.

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

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

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

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

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

10 Poland’s NECP, for instance, has a target to facilitate the creation of around 300
“community energy clusters” by 2030, yet existing regulation appears ill-suited in
generating the necessary legal, financial and regulatory certainty to expedite cluster
developments across its jurisdiction (Dragan, 2020).
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