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Abstract: We confront empirical data on citizen-led renewable energy capacities in Poland with results
obtained from a meta-theoretical, empirical analysis of the national energy system. We elicit and rank
essential disabling and enabling factors that explain the current low level of citizen energy in Poland.
Altogether, we estimate the contributions of individual and collective prosumers as amounting to
about 3.2 GW, with PV installations contributing more than 90%. Most activities are rather recent and
come from individual prosumers. The factors with the greatest explanatory power are connected with
decades of a rigid, centralized Polish energy system going hand in hand with social, regulatory, and
technical lock-ins. Strikingly, factors connected with the heritage of, and transition from, the socialist
period are less important, but they do explain why substantially more contributions originate from
individuals compared to collective prosumers. Our results show that the currently rather small size
of citizen-installed renewable capacities and the modest number of collective initiatives in Poland
are due to several barriers. This paper summarizes them and provides a novel scientific method of
ranking enabling and disabling factors. This approach might be helpful for policymakers and social
actors, seeking an answer to the perspectives of development of citizen-installed renewable energy
capacities in Poland and other former Eastern Bloc countries.
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1. Introduction

History shapes the present and future of nations and individuals alike, also having a
considerable influence on the national energy transition and legislative frameworks which
define the opportunities for active participation of citizens in transformation processes.
While the Directive (EU) 2018/2001 [1] sets a framework for strengthening the role of
renewable self-consumers and renewable energy communities, levels of engagement vary
considerably across Europe (c.f., [2]). This paper investigates the state of affairs in Poland
as an example of a former Eastern Bloc country where historical path dependencies may be
of overriding importance for the development of citizen-led energy projects as envisaged
in Europe’s new energy rulebook ‘The Clean energy for all Europeans package’ [3].

Polish history is marked by several events that have threatened state independence
and impacted how individuals perceive their power to influence systemic change. First
and foremost, these include the partitions of the first constitutional monarchy in Europe in
1772, the First and Second World War, and the Cold War when the Polish People’s Republic
was dependent on the Soviet Union. Between 1795-1918 and then from 1939-1989, the
state could be perceived by most citizens as imposed on the residents by foreign powers.
As a result, Polish society treated the state not as a common property but more like an
alien organization with no direct connection to its citizens. The perceived detachment of
individuals from the state may increase the likelihood that they turn to self-sufficiency to
bridge governmental shortfalls.
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Until 1989, Poland was a part of the Eastern Bloc. The economy was highly dependent
on trade with the Soviet Union and other communist countries. The Polish economy and
national energy production relied entirely on fossil fuels. The centralized system did not
provide fair and equal opportunities for businesses or citizens to engage in the energy
market. After the rise of the Solidarity movement and the end of the cold war, Poland’s
way towards freedom and democracy was marked by a substantial economic crisis, drastic
social transformation, a high level of unemployment, unsupervised privatization, high
regulatory uncertainty, and many other social and economic difficulties [4]. Consequently,
people had to focus on day-to-day economic survival and trust towards the government
and other members of society was undermined [4]. The economic transformation after 1990
created opportunities as well as threats, impacting willingness to engage in civil society in
various ways.

Embedded in these historical events is the political focus on preserving Polish indepen-
dence, which is a common theme in national energy strategies [5]. The result of this energy
security paradigm is the position of coal in the energy market. ‘Black gold” used to be a
symbol of modernization and came to represent Polish energy independence [6]. However,
the search for the optimal national energy system has not ended. After discussing shale gas
as a potential game-changer, the focus has recently shifted towards nuclear and renewable
energy sources [4]. Together with the necessity to implement Directives (EU) 2018/2001 [1]
and Directives (EU) 2019/944 [7], this could facilitate the development of Polish energy
citizenship under a new, local approach towards energy independence.

Another relevant factor impacting citizen engagement in the energy sector is the
socialist heritage. Poland was one of the countries in the communist block that opposed
the soviet model of collectivization of rural areas forced on the Eastern Bloc after the
Second World War [8]. Collectivization was perceived as a threat to individual ownership,
causing local rural rebellions [8]. During the 1980s, collective farms constituted about 18%
of agricultural land [9]. They were transformed into state-owned enterprises during the
1990s and finally closed in 1994 ([10] p. 44). The closure caused high unemployment and
was the reason for an increase in many social problems in rural areas [11]. These past
experiences continue to have a significant impact on the negative perception of cooperative
forms among Polish citizens [12,13].

Acknowledging the above path dependencies of Eastern Bloc countries that still
impact both national developments and the life choices of their citizens, this study aims to
shed light on the prospects for active engagement of Polish citizens in the transformation
processes of the energy sector. We aim to systematically elicit and rank enabling and
disabling factors for citizens to become agents of change. While the engagement of citizens
in the energy transition is a well-studied research area in many European countries, only
a few case studies exist for former Eastern Bloc countries, and for Poland in particular.
For the case of Poland, the research gap mirrors the current limited scope of action for
citizens in the energy field [14-19]. Our data compilation confirms that only a few examples
exist, and the numbers of individual or collective prosumers are low compared to other
European countries.

This paper integrates the individual-level perspective on transformation dynamics
with the national perspectives on energy transitions. We test a literature-based analysis
framework to explain the current low numbers of citizen-led renewable energy projects
and deduce expectations for future developments. The remainder of the paper is as
follows. The following section presents our analysis framework, which is inspired by
the work of Ronald Inglehart. In the 1970s, Inglehart and his team started the long-term
World Value Survey, exploring the development of skills and values of individuals in
different nations [20]. We select elements from various survey waves that are of particular
importance for developing forms of energy citizenship. To this individual-level perspective,
we add the analysis of the transitional dynamics of the national energy sector, building on
Cherp et al. [21]. Drawing from both lines of research, we identify potential disabling and
enabling factors for citizen-installed renewable energy (RE) capacities, which we illustrate
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with the help of stylized patterns found in national data. The empirical results are presented
in Section 3. In Section 4, these results are confronted with quantitative and qualitative
data on citizen-installed renewable energy capacities in Poland. The aim is to compare the
picture delineated by the stylized analysis framework with on-the-ground data to test and
rank relevant factors that explain the current state. We conclude with future expectations,
policy recommendations, and open research questions.

2. Materials and Methods

This paper aims to explore how national path dependencies impact the engagement of
citizens in the energy transition. As such, the time scale of our analysis is decadal, and thus,
less short term (c.f., [22,23]). Furthermore, we embrace both the idea of ‘emancipatory’,
bottom-up transformations brought forward by citizens and the top-down perspective of
the national energy transition [24].

A common finding among the existing case studies about citizen participation across
Europe is that citizens need to have personal interests, possibilities, and skills to engage, in
addition to encountering an incentivizing environment (c.f. [25-27]. The types of engage-
ment activities are broad, but we focus on citizen-installed renewable energy capacities in
this paper. Accessible renewable energy technologies for deployment by individual citizens
or collective groups of citizens typically include roof-top solar, small- to medium-sized wind
and solar parks, heat pumps in private and cooperative housing, micro hydro, biomass
furnaces, and biogas installations (c.f. [28]). These are so-called ‘granular’ technologies, i.e.,
they are characterized by small unit size, low unit cost, and modular replication [29]. Thus,
granular technologies are advantageous for use by laypersons.

Our investigation uses legislative frameworks, reports, policy documents, and various
empirical data available from official registries, websites of initiatives, and other media
channels. We compile the data into two categories. Data category 1 is an empirical
description of the meta-theoretical framework inspired by the literature. Data category 2
collects data on citizen-led initiatives in Poland, sourcing from a Europe-wide database
about citizen-led energy initiatives [30]. The two-step research method is presented in
Figure 1. The aim is to, first, elicit potential enabling and disabling factors for citizen-
installed renewable energy capacity in Poland from the literature. Therefore, we study
related stylized patterns for Poland, other Eastern bloc countries, and the European Union.
In the second step, we test the explanatory power of the meta-theoretical framework by
confronting it with statistical information about current citizen-led renewable capacity
additions in Poland. The result is an ‘importance ranking’ of enabling and disabling
factors for the Polish context. The relative weights given to the different factors as well as
indications of trends are the result of a collaborative judgment done by the four different
co-authors (refer to Section 4).

The meta-theoretical framework draws from different lines of research, namely re-
search studying the transformation of societal dynamics at the individual level and the
transition of the energy sector at the national level.

Our choice for the first line of research is the work pioneered by Inglehart et al. 2014,
specifically, the empirical investigations made possible by different waves of the World
Value Survey (short: WVS). This global survey started in 1981, reporting changes in
individual values and beliefs worldwide through standardized questionnaires. Poland
has participated in Wave 2 (1990-1994), Wave 3 (1995-1998), Wave 5 (2005-2009), Wave 6
(2010-2014), and Wave 7 (2017-2021). For this paper, we have screened all questions and
selected those that relate to values and beliefs connected to the environment, relationships
between individuals and their governments, and the state of the civil society. The rationale
behind this selection is that the answers help shed light on the prospects for individuals to
become energy citizens [31].
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What are potential enabling and disabling factors for citizen-installed renewable energy capacities?

"

<
Transformation dynamics for energy citizenship
(Inglehart et al. 2014)

[ Step 1: Meta-theoretical framework using Data category 1
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Figure 1. Two-step research method, confronting two types of empirical data. Data category 1
describes the Polish energy system (see Table 1). Category 2 has empirical data on citizen-installed
renewable energy capacities (Table 2) [20,21].

The second line of research that we build our analysis framework on connects to
the tradition of energy system research to reveal path dependencies of the system and its
interlinkages with other systems. In this paper, we utilize the meta-theoretical framework
to analyze national energy transitions as proposed by Cherp et al. [21]. The paper also
provides a substantial review of the relevant literature. The authors distinguish between
three co-evolving systems (or perspectives) where change manifests. The first is the techno-
economic system that focuses on energy flows and their coordination through economic
markets. Electricity and resource markets are of particular interest to our paper. Top-
level variables characterizing the first perspective are national resources, demand, and
infrastructure. The second perspective is the socio-technical one, striving to understand
how technological change occurs through changes in related knowledge, practices, and
networks. Here, we add changes in values and beliefs, as they are essential to understanding
why individuals change their behavior and actions. As pointed out in the introduction, the
value and belief systems of former Eastern Bloc countries may be essential to understand
today’s citizen engagement, which is why we put equal emphasis on both lines of research.
Top-level variables of the socio-technical systems are innovation systems, regimes and
niches, and technology diffusion. In the context of this paper, we focus on the emergence
and diffusion of renewable energy technologies that are suitable for citizens (lay persons).
The third perspective in Cherp et al. [21] is the systems of political action that shape national
energy-related policies. Top-level variables describing it are state goals, political interests,
and institutions and capacities.

Combining ideas from both lines of research, we elicit potential enabling and disabling
factors for citizen-installed renewable energy capacities (step 1, see Section 3). Appendix A.1
presents this list and the likely causal links and variables for the empirical study of stylized
developments. For example, poor national energy resource endowment and the domina-
tion of the primary energy mix by just one technology cause strong lock-ins of the energy
system. As a result, they may act as barriers for a transition from centralized, monop-
olistic/oligopolistic energy markets to decentralized, many-actor ones. Only the latter
provides a favorable environment for citizens to engage in the energy transition. Table 1
summarizes our choices for system variables, along with our sources (Data category 1).
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Table 1. Overview of variables and sources for Data category 1. The three co-evolving systems as well
as the topics are based on Cherp et al. [21] and Inglehart 2014. For abbreviations, see Appendix A.1.

Topics Category I Variables Data Source
Techno-economic systems—change in energy flows and market regulation
e  Energy import dependency (1990-2020) EUROSTAT
Supply-side of the e  Sankey diagrams (1973-2019) IEA Sankey !
energy system e Cost of energy imports per GDP (1994-2019) NRT [32] 2
e  Number of electricity generating companies (2003-2019) EUROSTAT
e  Energy intensity of GDP (2010-2019)
. Annual growth in electricity consumption (1989-2019)
D - f th ° & y p
e;;:am: sslt(ifno the o  Household expenditure on electricity (2006-2019) all EUROSTAT
By sy e  Electricity price seen by households (2007-2020)
o  Household savings (1989-2019)
Socio-technical systems—technological change and society
e PISA study results (2000-2018) OECD?
Knowledge . :
(education, skills) e  Network Readiness Index (2020) PORTULANS Institute
! ° Entrepreneurial index (2015-2019) GEDI
° Post-materialistic index WVS 4
o  Weight of environment vs. economic growth WVS
. e  Employment in the knowledge intensive sector EUROSTAT
Values, Practices )
e  Use of internet
e  Employment in energy and mining sectors (2011-2019) EUROSTAT
e  Market share of energy technologies (1990-2018) EUROSTAT
° Active participation in environmental organisations WVS
° Identification with local community WVS
Networks .
e  Level of trust in other people WVS
e  Civil society participation index (1990-2018) VDEM
Systems of political action—change in policies impacting the energy system
State goals, political ° ectricity market index with number of electricity EUROSTAT
. T generating companies (2003-2019)
interests, institutions . A e VDEM
.. Confidence in selected institutions (1990-2014)
and capacities VDEM
Rule of law (1990-2018) VDEM

Liberal democracy index (1970-2018)

! IEA: International Energy Agency, a Sankey diagram. 2 NRT: Network Readiness Index. > OECD: The Organisa-
tion for Economic Co-operation and Development. + WVS: World Value Survey.

In the second step, we confront the picture obtained from the literature-inspired analy-
sis with compiled data on the actual involvement of citizens in installing renewable energy
capacities (see Section 4). Data category 2 sources from the Comets project inventory on
collective action initiatives in the energy transition [30]. The Comets project inventory in-
cludes information on the number and type of initiatives and number of installed capacities
(if available). Refer to Section 4 for documentation of sources.

3. Discussion of Results
3.1. Techno-Economic Systems Analysis

The analysis in this section strives to shed light on potential enabling or disabling
factors that mainly arise from the techno-economic system, which is why we provide an
overview of the Polish energy balance and energy market conditions. Despite significant
societal changes and leaving aside absolute changes in energy flows, the overall balance of
energy production and consumption in Poland has been very stable between 19732018 [33],
owing to an unvarying primary energy mix. Indeed, the relatively static Polish Sankey
diagram over many decades hints towards persistent energy technology lock-ins, overall
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low flexibility of the Polish energy system, and, hence, rather unfavorable conditions for
citizens to take a seat among the established actors in the near future.

Poland is endowed with coal resources but lacks oil and conventional natural gas
resources. Coal has been and continues to be the dominant primary energy resource (1973:
84.0%, 2018: 49.3%), followed by oil (1973: 9.6%, 2018: 23.9%) and natural gas (1973: 5.1%,
2018: 17.9%). As of today, other fuels are altogether marginal, with biofuel and waste
production being the most common. The unimportance of renewables is at odds with
Poland’s renewable energy resource potentials, among which wind energy is the greatest.
Annual average wind speeds are relatively high and evenly distributed over the whole
country, which means Poland ranks high among European countries for the deployment
of wind energy [34]. On the other hand, the solar potential is relatively modest, with
1100-1300 kWh/kWp [35] as the hydropower potential [36]. While coal and gas primarily
fuel the industrial and other sectors, oil is largely consumed in the transport sector. For
the installation of renewable capacities by citizens, factors impacting electricity production
are of significant importance. As of 2018, electricity production originated 80% from coal,
followed by wind (7.7%), natural gas (7.6%), biofuels/waste (4.1%), and solar PV (0.2%),
with diversification rising slowly since the 2000s. Thus, again, we see that the Polish power
sector, like the energy sector in general, is characterized by a continuously high reliance
on domestic coal resources along with the corresponding dominant energy infrastructures
built around big actors, including the importance of the mining sector.

Antosiewicz et al. [37] recently carried out a modeling exercise to assess economic
risks for the future Polish power sector under different scenarios. For the decarbonization
scenario, the authors see a drastic reduction of coal by mid-century, dropping by more
than 60%. In this scenario, coal is replaced roughly equally with wind, biomass/biogas,
and nuclear energy, the latter only to be ramped up from 2030. Furthermore, electricity
imports are foreseen to largely cover the expected growth in electricity demand. Notably,
the cost-efficient pathway does not predict a prominent role for solar PV. With their scenario,
the authors instead hint towards a continued reliance of the energy system on large-scale
energy production technologies; in other words, a continued hindering of entry points for
small-scale actors, even in the event of a decarbonization scenario.

Energy production in the country has been steadily decreasing since 1973, roughly
halving to about 2.6 EJ in 2018. At the same time, Poland increased its imports (mainly of
oil and gas), raising the country’s overall import dependency (Figure 2). However, with just
above 40%, Poland still ranks quite low among the Visegrad countries. At the same time,
continued growth of import dependence may create pressure to open up to alternatives in
the energy production system to reduce the country’s exposure to energy price volatility.
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Figure 2. Import dependency (1990-2019). Source: EUROSTAT [38].
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The energy intensity of GDP and the cost of energy imports compared to GDP serve as
common indicators. Figure 3. shows that GDP intensity has been decreasing over the years
in line with the development in other Visegrad countries. It is a generally observed trend in
the global north, originating from a structural change in the economy towards less-energy
intensive sectors [39]. On the other hand, the relative cost of energy imports is increasing
in Poland (Figure 4), which together with the following factors add substantial adaptation
pressure on the Polish energy system. First, the demand for energy (and electricity in
particular) is likely to continue to grow in the future. Indeed, final energy consumption had
increased from about 2.5 EJ in 1973 to 3.1 EJ in 2018. Electricity demand has also grown;
by more than 30% in the last two decades, reaching 167 TWh as of 2018. Furthermore,
the outdated energy infrastructure ([40] p. 21) and the increase in power plant losses
(coal input) from 49% in 1973 to as much as 55% in 2018 clearly show that the Polish
power sector needs modernization to keep up with the decreasing costs of competing
energy technologies.
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Figure 3. Energy intensity of GDP (2010-2019). Source of data: EUROSTAT [38].
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Figure 4. Cost of energy imports compared to GDP (1994-2020). Source of data: EUROSTAT [38].
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Indeed, the energy market in Poland (and other Visegrad countries) is in transi-
tion from a state-dominated, centralized one towards a decentralized energy market [41].
Figure 5 represents this trend by showing the growing number of electricity generating
companies (representing at least 95% of the national net electricity generation). As a result,
opportunities for new energy technologies and market actors continue to rise.

150 200 250 300
I 1 I 1

Number of generating companies
100
1

I
2005 2010 2015 2020
Figure 5. Economic power in the energy market (2004-2019). Source: EUROSTAT [38].

The growing pressure on the Polish energy system to adapt to changing markets,
develop cost-efficient energy production and distribution infrastructures, and pursue the
low carbon energy transition meets with a less encouraging economic environment for
households to consider engaging in the energy markets. As Figure 6 shows, household
savings in % of disposable income per household are only slowly improving after a stark
two-decade decline since 2000. Yet, sufficient resources are a prerequisite for citizens to
invest economically. The figure shows that Poland is situated at the bottom, compared to
other Visegrad countries. At the same time, the slow but steady increase in the electricity
price, together with the fact that Polish households spent about twice as much on energy
services (electricity, gas, and heat) as the average EU citizen, may constitute an incentive
for citizens to invest into renewable energy capacities (Figure 7).

o
—— CIE
—— EUR
HUN
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Figure 6. Economic situation of citizens (1998-2019): Household savings. Source: EUROSTAT [38].
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Figure 7. Share in electricity expenses. Source of data: EUROSTAT [38].

Altogether, the analysis of the techno-economic system suggests that disabling factors
rule the picture. Nevertheless, some emerging trends may break the strong path depen-
dence of the Polish coal-dominated energy system in the future. For these reasons and at
this point, we expect to observe a low number in the capacities of citizen-installed renew-
able energy, and could forecast a modest potential for future opportunities. Continuing the
investigation to scrutinize observations so far, the following sections look into the two other
perspectives beyond the techno-economic, beginning with socio-technical systems.

3.2. Socio-Technical Systems Analysis

In this section, we focus on understanding how technological change is occurring,
along with changes in knowledge, values, practices, and networks. Therefore, variables for
the socio-technical systems which we select are related to innovation systems, regimes, and
niches, and technology diffusion for RE [21]. We study the dynamics occurring in Poland
and compare them with other EU countries. As a benchmark, we mainly focus on the
group of Visegrad countries. The rationales for choosing variables representing relevant
knowledge, values, practices, and networks are as follows.

First, we look into the educational and technical background of citizens, having in
mind that high levels generally foster the planning and operation of RE projects. Fur-
thermore, we assume that high degrees of application and impact of ICT, as well as the
prevalence of an entrepreneurial culture (or a positive attitude of citizens towards being
entrepreneurs), contribute to favorable conditions for starting and managing citizen-led
energy projects. Our hypothesis connects with research about the positive correlation
of education with other indicators of social well-being. For example, better schooling
systems resonate with more democratic politics [42], stronger economic growth links to
high human capital [43] and greater education also impacts public health positively [44].
As proxies for our empirical analysis, we use the results of the PISA study in 2018 (for
the general educational background), the Network Readiness Index (for the technological
background of citizens and entrepreneurs), and the International Entrepreneurship Devel-
opment Index (as an indicator for an entrepreneurial culture). As knowledge is the basis
for any entrepreneurial activity, we explore the structural development of employment. For
example, a high number of people working in knowledge intensive sectors also increases
the base of skilled and educated citizens able to plan and operate renewable energy projects.
Furthermore, changes in employment in the energy sector shed light on the speed of the
sector’s transformation.
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Next, we discuss selected societal values. We assume that public acceptance of the
low carbon energy transformation cannot take place without a greater emphasis on post-
materialist values in a society and an overall attitude towards preferring the state of the
environment over economic growth [45]. Since shared values find their reflection in socio-
economic practices and social networks, we assume that the higher the number of people
who are members of environmental organizations, identifying themselves as part of their
communities, and participating in civil society, the larger the pool of potential citizens to
engage in the energy transition. Furthermore, social commitment is inseparable from social
trust, which is why we also look into this matter.

The results are the following. As shown in Figure 8, Poland clearly stands out among
EU-27 and Visegrad countries in PISA study results for young people (15-16 years). The
values are highest in mathematics, reading, and science. These results from 2018 continue
the trend break that began in 2000.

(¥,)

e aTe 2002 O 2000 2019 2015 201
FAV 0 &UVUO LUV0O &LUUS FAVE V4 FAVE S FAVE

o0

Figure 8. Dynamics of educational background. Results from the PISA 2000-2018 study. Source of
data: EUROSTAT [38].

The Network Readiness Index for Poland, EU-27, and Visegrad countries is shown
in Figure 9. We find that Visegrad countries and Poland systematically score lower than
the EU-27 average for the dimensions ‘technology” and ‘people’. According to the coun-
try report [32], Poland scores particularly high in 4G mobile network coverage, internet
access in schools, and e-commerce legislation, whereas the country scores low for internet
bandwidth, use of virtual social networks, and investment in emerging technologies. Both
dimension scores result in overall lower impact and total scores for all Visegrad countries.
Only the dimension ‘governance’ is comparable to the EU-level. We conclude that the
direction of digital transformation in Poland (and Visegrad countries) is dominated by top-
down processes, owing to the state’s dominant role in creating regulations and solutions;
here, to ensure security and a high level of competitiveness of IT service markets.

Thus far, the results hint towards mixed conditions for observing citizen-installed
RE capacities. We next review the prevalence of an entrepreneurial culture, using the
International Entrepreneurship Development Index (Figure 10) and its breakdown into
sub-indices for the year 2020 (Figure 11). Figure 10 shows that Poland is below the EU-
27 average but higher than the group of Visegrad countries. Poland’s relative strengths
include startup skills (measured in percentage of the population believed to have adequate
startup skills), product innovation and cultural support (Figure 11). On the other hand, risk
acceptance, technology absorption, and process innovations are weaker spots.
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Figure 11. Sub-indices of the International Entrepreneurship Development Index, breakdown for the
year 2020 [47].

Figure 12 illustrates, respectively, that Poland has a relatively small workforce em-
ployed as ICT specialists as well as in high-tech manufacturing. Notably, the numbers
are significantly lower compared to all other Visegrad countries. Ceteris paribus, this fact
should coincide with lower numbers of citizen-installed capacities in Poland if these factors
possess explanatory power.
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Figure 12. Human resources in science and technology. Employment in ICT sector and technology
manufacturing. Percentage of total employment. Source of data: EUROSTAT [38].
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At the same time, Poland has one of the highest employment rates in the energy
sector in Europe (Figure 13). We follow the NACE classification, summarizing employment
in ‘electricity, gas, steam and air conditioning supply” and ‘mining’. The percentage of
employees working in the sector is more than twice as high as in other Visegrad countries
and has significantly increased since 2017. The increase originates from a growth of
employment in the mining sector with a simultaneous decline in production. Derski
reported [48] three reasons for that, which are geological conditions that require more
human labor, relatively high coal prices that encourage new investments, and a shift from
external services to employment within the country for political reasons. In light of the
discussion in Sections 3.1 and 3.3 on the strong role of the state and the stark persistence
of energy system lock-ins in Poland, we believe that this indicator is an important one for
explaining the likelihood of citizen-installed renewable capacities.
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Figure 13. Share of employment in the energy sector vs. all employment (2011-2019/2020). NACE
classification, employment in the sectors ‘electricity, gas, steam and air conditioning supply” and
‘mining’ (also shown separately as dashed line). Source: EUROSTAT [38].

An analysis of the development of market shares of energy technologies in the past
decades confirms the overall picture. Figure 14 shows the market ratio of fossil and
renewable primary energy carriers f (as f/(1 — f)) over time in a semi-logarithmic plot
(Fisher-Pry graph). Notably, renewable energies that would be accessible to citizens only
carve out a niche existence, having well below 5% market shares. On the other hand,
coal, oil, and gas together take the lion’s share, and little has changed over the past three
decades. Clearly, this constitutes a disabling factor for vibrant, multi-actor renewable
capacity markets.

Next, we turn to the discussion of selected societal values. We start with values towards
materialism and post-materialism, in which freedom of expression and participation in
decision-making constitute a crucial element ([49], p. 1). We believe that a stronger tendency
towards post-materialistic values also coincides with attitudes towards participation in
the energy transition. As can be inferred from Figure 15, for most of the past few decades,
Poland has gravitated towards a group of countries where materialist values are more
important than post-materialist ones. More specifically, Poland is located between Western
European countries (wWhere post-materialism dominates) and the majority of the Eastern
bloc (where materialistic values continue to be more important). Nevertheless, the slowly
changing trend in Poland observed from Wave 6 of the WVS [50] indicates that the struggle
for day-to-day survival following the collapse of the Iron Curtain is coming to an end. The
focus on economic development and physical security broadens by also embracing less
materialistic values.
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Figure 14. Market shares of energy technologies f between (1990-2019). Source of data: EURO-
STAT [38].
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Figure 15. The development of the post-materialist index. Source of data: WVS, Waves 2-6.

The domination of materialistic values may indicate why in Eastern European coun-
tries, and especially in Poland, the engagement of citizens in the energy transition is more
likely steered towards the achievement of economic goals (such as lowering energy costs or
increasing energy convenience cost) rather than normative ones (such as reaching climate
change targets or ensuring energy-democracy). Additional empirical data from the WVS
and the Varieties of democracy projects shed more light on these aspects [50]. As data on
the relative weight of the environment versus economic growth presented in Table 2 show,
Polish citizens prioritize the latter. Moreover, the majority also answers the question ‘How
much confidence do you have in the Environmental Protection Movement?’ with ‘less
confident’, which is a different picture than those obtained from the answers of Western
European citizens (here: Sweden and The Netherlands; see Table 2). At the same time, Pol-
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ish citizens feel they are part of the local community, a value that could facilitate collective
renewable energy communities.

Table 2. Values towards environmental protection and local community. Data source: WVS [50].

Countries
Question of WVS Visegrad The Netherlands Poland Sweden
Priority to ‘environmental protection’? (Answers: very confident and confident)
Wave 3 (1995-1998) 42.1% n/a 40.8% 59.05
Wave 5 (2005-2009) no data 54.8% 37.2% 63.3%
Wave 6 (2010-2014) no data 40.9% 37.6% 62.9%
Wave 7 (2017-2020) 53.4% 50% 39.2% 85.4%
Confidence in the environmental protection movement? (Answers: Great deal and quite a lot)
Wave 5 (2005-2009) no data 53% 51.6% 73%
Wave 6 (2010-2014) no data 44.7% 51.3% 69.2%
Wave 7 (2017-2020) 45.9% 49% 44.5% 69.5%
Do you feel as part of my local community? (Answers: strongly agree and agree)
Wave 5 (2005-2009) 79.3% (Hungary) no data 90.9% 94.3%
Wave 6 (2010-2014) 74.8% (Estonia) 78.4% 92.3% 90.5%

On the other hand, survey data obtained from the Varieties of Democracy project [51]
reveal a strong connection between civic engagement (as measured by the civil society
participation index) and political system changes; refer to Figure 16. During the early 1980s,
the period of temporary liberation of trade union membership was visible, followed by
a stark growth in civil society after the collapse of the Eastern Bloc after 1990. At that
time, Polish civil society was indexed above the average for the rest of Central and Eastern
Europe, and even above the European Union. However, after 2014, we see a significant
drop in the index. At present, the levels of indicators concerning the condition of civil
society are below the levels for other countries in Central and Eastern Europe, which may
indicate barriers to citizen-led renewable capacity projects.
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Figure 16. Civil society participation index. Source of data: VDEM [51].
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Another barrier concerns the low ranking of Poland in the WVS regarding trust
towards other people (Figure 17). Only one-third of Polish citizens trust strangers and
roughly just the same number believe that trust in business generally pays off [52]. In
general, Poland, as a post-communist country, is facing the problem of low social capital
(low civic engagement) and strong in-group solidarity [53]. This generates a culture of
distrust, and also leads to the generation of negative social capital. Overall, we therefore
expect that in Poland the motivation for citizens to install renewable capacities is hampered
and—if existing—should have a strong materialistic dimension.
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Figure 17. Level of trust in other people (1990-2020). Most people can be trusted (percent of claims).
Source: WVS, waves 2-7 [50].

3.3. Analysis of Systems of Political Actions

The analysis of the system of political action focuses on state goals, political interests
(industrial lobby groups, social movements, public preferences) as well as institutions and
capacities (refer to Cherp et al. for more details [21]). Drawing from a systematic review of
Polish energy strategies (see Appendix A.1 for the list) and a discussion of political system
indicators, we narrow our analysis to the factors that are in our opinion significant for the
development of citizen-installed renewable energy capacities.

Given the endowment of natural resources, national energy security is and has been
the pivotal goal of the Polish Government [5]. As of today, electricity continues to be mostly
fueled by domestic coal and lignite resources (see Section 3.1); and the respective lobbies
benefit from the status quo [54]. These concern state-owned corporations as well as coal
and lignite-mining labor unions [55]. The influence of interest groups is in some ways
tremendous. For example, the ruling political parties used lucrative energy companies to
reward their political allies with well-paid professional positions in the energy sector [56].
In addition, the numerous labor unions represent significant voting and political power,
influencing political decisions concerning the energy market [55].

After the cold war, the most important point on the political agenda was to change
dependency on Russian gas. Historical experiences are crucial in this context. The fear of
Russia being able to abruptly cut off the supply of gas as a part of the political game created
a security paradigm in Poland evident in the country’s energy strategies. Most importantly,
domestic coal resources are perceived as a national treasure [6]. Nevertheless, the process
of lowering dependence on Russian gas has been slow. In 2016, 89% of the national gas
supply still originated from Russia, approaching 60% in 2018 [57]. The hope surrounding
shale gas is another example of the country’s striving for energy independence. Shale gas
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was predicted to become a ‘game-changer’. After the publication of promising estimates of
resources in 2009, the media was full of optimism about the prospects, but the story found
an abrupt end around 2017 due to the reluctance of investors caused by legal chaos and
unfavorable tax regulations [58]. The support of state ownership in the energy market is
seen as essential and, hence, the role of citizens in the energy transition, individually or in
small collectives, is limited [59].

In its National Energy Strategy for 2040, the government nevertheless aims to reduce
reliance on fossil fuels, but without undermining the centralized structure of the energy
sector [40]. The strategy implies reducing coal for electricity production (<56%) and
increasing the share of RE (>23%) by 2030. The strategy also sets technology goals, i.e.,
for installing up to 6 GW of nuclear power capacities, 16 GW for PV, and 11 GW for
offshore wind by 2040. The planned development of a nuclear power infrastructure by
2033 will further solidify the centralized energy infrastructures. In other words, the role of
prosumers is only seen as a support for the centralized energy system, and not as a means
of decentralization and democratization of the energy markets.

While some support for individual self-consumers, agribusinesses, and other private
entities exist to encourage engagement in the energy market, the possibilities for collective
action in the energy sector are overall limited compared to other European countries [59].
Table 3 gives an overview on recent programs that support investments (mostly limited to
the PV sector) through tax exemptions, investment subsidies, and other measures. This gov-
ernmental support is relatively recent, supporting for the most part only self-consumption,
and only few legally formalized options for citizen-led energy projects exist. Legal op-
tions include housing cooperatives and communities, energy cooperatives, energy clusters,
small-scale energy sharing initiatives (partly non-formalized), private and public limited
partnerships, NGOs, or associations (e.g., to create a common platform for joint investment
into RES). Notably, the Polish government favors the development of energy clusters (a
specific form of civic agreement between entities—often local communities and businesses—
that set a goal for energy self-sufficiency) over energy cooperatives which are a main driver
of citizen-led RE projects in other European countries (e.g., Wierling et al., 2018, [2])

Table 3. Overview of current support schemes for individual or collective prosumer activities.

Governmental Support Schemes (as of July 2021)

My Current 2019 [60]

About 230 million EUR to support electricity production for self-consumption, i.e., micro-scale PV installations (<50 kW). 50%
non-returnable subsidy for installation costs (max. PLN 5000 per project). Two calls by 12/2020. The new calls started in July 2021.

Agroenergia 2019-2025 [61]

Targets for RE from agricultural sources. About 50 million EUR. Provides low-interest loans and subsidies to farmers owning
1-300 ha for planning and establishing RE capacities: 50 kW-1 MW: up to 13%, 30 kW-50 kW up to 20%.

Renewable Energy Act 2020 [62]

e Defines prosumer activities in Art. 27a: Allowing micro-installation for electricity self-consumption ! (up to 50 kW). If prosumers
are not households then electricity generation cannot be a “predominant’ economic activity. Art. 4 states that: the prosumer gets
0.8 of the stored in the grid energy back (if the installation is up to 10 kW) or 0.7 (if the installation is more than 10 kW).
Art. 38 defines the scope for activities of energy cooperatives (Amendment to Cooperative Law).
Auctioning regulated in Art. 80: To support investors of large scale renewable energy. Those offering lowest prices profit from
investment support schemes.

Act amending the Income Tax Act in 2018 (Art. 1) [63] and VAT Act 2004 (Art. 41) [64]:

e  Article 1: Installation costs can be allocated to reduce income tax.
e  Article 41: Small-scale PV benefits from a value-added tax of 8% instead of 23%. If the installations are owned by a business
entity and are for a business activity the VAT is 23%.
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Governmental Support Schemes (as of July 2021)

Clean AIR programme 2018 [65]

For owners or co-owners of single-family residential buildings or residential premises separated in single-family buildings
with a separate land and mortgage register.

Co-financing of replacing old, ineffective heat sources with solid fuel from modern heat sources (highest standard
requirement), incl. thermo modernization of buildings.

36.62% of the applications are for heat pumps and biomass

Legal frameworks to support citizen initiatives:

Cooperative Act 1982 [65]

Requirement for min. 10 members (if natural persons) or 3 (if legal persons). Entrance and member fees. One-member-one-vote
principle. Executive board and general meetings to organize decisions.

Housing Cooperative Act

2000 [66]

Legal form. Members pay an entrance fee. Minimum 10 members (if natural persons) or 3 (if legal persons). Voting rights equal shares.

NGO Law 2003 [67].

Associations, i.e., unions of individuals (voluntarily, non-profit, permanent a. self-governing).

! See Art. 18 for definitions: small installation—a renewable energy installation with a total installed elec-
trical power between 50-500 kW connected to the power grid (<110 kV) or with a combined heat output be-
tween 150-900 kW; Art. 19: micro-installation—a renewable energy installation with a total installed electrical
capacity <50 kW connected to a power grid (<110 kV) or a combined heat output of <150 kW.

Many of these organizational forms face stricter regulations compared to similar
forms in other EU countries. One major barrier is, for example, that energy cooperatives
can only operate in rural or urban-rural areas [62]. This is restrictive because the pool
of people supporting climate change mitigation and a larger role of RE in the energy
mix are mainly located in cities [68]. Residents living in a multi-family building are
allowed to make a collective investment into RE but electricity can only be used for
powering the shared parts of the building [62]. Most importantly, the current limit for RE
capacity additions is capped at 50 kW (micro installations for electricity self-consumption),
50-500 kW (small installations for self-consumption or selling through an auction system as
a primary business activity), and up to 600 kW (only for business purposes). The caps pose
challenges in developing sufficient market power for incumbents. Moreover, regulatory
barriers make investment difficult. An obvious example of a piece of legislation that
stopped the dynamically developing wind energy market was the implementation of the
Act on Investments in Wind Farms in 2016 [69], which drastically limited suitable locations
because the distance from settlements has to exceed 10 times the height of a windmill. Last
but not least, the sale and feeding-in of electricity to the grid by individual and collective
prosumers is prohibited; any such economic activity is not allowed according to the Act on
the Freedom of Economic Activity from 2004 [54]. Surveyed by Pietrzak et al. [70], experts
emphasize the need for major legal changes, public education, and awareness raising about
RE technologies, and a broadening of financial incentives and tax exemptions.

Next, we take a closer look into the spheres of social and political activities, as the
energy transition is not only a regulatory, technological, and economic issue [71]. We review
indicators of participatory democracy, liberal law, and confidence in institutions, as they
enable social innovations [72-74]. Social innovations, which are becoming more and more
important [75-79] in the energy sector, open up future perspectives to changing the role of
citizens from passive energy consumers to active participants in the energy market. Often,
these are driven by collective actions [26].

Since 2015, the Polish political system is significantly changing due to legal changes
implemented by the Law and Justice party. These developments clearly show up in the
trends for the liberal democracy and rule of law indices (Figures 18 and 19). Both of them
show a decline since 2015. Note that this is not just the case for Poland but for all Visegrad
countries. As regards the long-term trend in confidence towards institutions, Poland also
ranks low [50]. We claim that confidence towards selected institutions mimics the level
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of trust towards public and private entities in general. We use it as an indicator for the
effectiveness of government support schemes and educational/promotional programs
supporting RES technologies. Figure 20 shows that the indicator dropped continuously
from 54% (wave 2) to 43% (wave 6) and 38% (most recent wave 7) [50]. We connect these
negative trends with a disabling environment for citizen RE projects.
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Figure 18. Rule of law. Source of data: VDEM [51].
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Figure 19. Liberal democracy index. Source: VDEM [51].
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Figure 20. Confidence in institutions. Source of data: WVS [50].

3.4. Empirical Data on Individual and Collective Prosumers in Poland

The analysis so far has revealed a range of enabling and disabling factors for citizen-
installed renewable capacities that originate from past and current states of the techno-
economic system (Section 3.1), the socio-technical system (Section 3.2), and the systems
of political action (Section 3.3). We next confront the analysis that draws from statistics,
reports, and governmental documents with actual data on renewable capacities added by
Polish citizens and information obtained from surveys within the EU project Comets.

Table 4 reports the data compiled and/or estimated for four main prosumer cate-
gories that are typical for Poland, i.e., individual prosumers, housing cooperatives and
associations, energy clusters, as well as energy cooperatives. All of them are rather recent
and PV is the preferred technology (making up more than 90% of capacity additions).
Altogether, we estimate the contribution by individual and collective prosumers in Poland
to amount to roughly 3.2 GW (see Table 4 for uncertainty ranges). This is small in size
when compared to other European countries (c.f., [2,80]). However, the sector is slowly
growing and Polish energy markets continue to open up for non-incumbents as laws and
regulations fostering the national energy transition are being implemented, including EU
Directives 2018/2001 [1] and 2019/944 [7].

Table 4. Current renewable capacity additions by Polish citizens. Type of activity, estimates, motiva-
tions, and identified barriers from the database and interviews [30].

Individual prosumers (defined in Renewable Energy Resources Act 2020, Art. 27a) [62]

Estimates:
Prosumers operated 99% of 459,168 micro-installations; 3.03 GW by 12/2020, 99.6% solar PV [81].

Most are connected to two DSOs (Tauron Dystrybucja S.A., PGE Dystrybugcja S.A.) in the south of Poland, located in the capital
region and around the Krakow /Wroclaw area. Source: [81].

Motivation:

Monetary: Lowering the cost of electricity and, potentially, generating extra income. Investing in lowering energy prices

during retirement.

Other: Competition among neighbours for prestige.
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Individual prosumers (defined in Renewable Energy Resources Act 2020, Art. 27a) [62]

Barriers:

e  Supply and demand relation in the field of PV investments.

e  Location: While urban citizens are most interested, suitable space is limited (e.g., rooftops).

e  Economic: Significant investment required. Governmental support is insufficient for low-income residents.

Housing cooperatives and associations (defined in Cooperative Act, 1982) [65]

Estimates:

e 45 housing cooperatives and associations invested in RE (PV). Assuming the average apartment/house size has installations
of 1040 kW, the estimate is about 0.045 to 1.8 MW as of spring 2021.

Motivation:

e Monetary: Self-consumption. Electricity surplus is fed into the housing network, reducing energy bills.

Barriers:

Locality: Generated electricity can only be used to power the common parts.
Economic: Difficulties in convincing the residents to invest into RE and low level of trust among cooperatives and association
members. Lack of opportunities for selling electricity.

e Experience: Difficulties in applying for funds. Lack of resources for project management and difficulty to outsource as interest
of companies in managing such RE investments projects is low.

e Legal: Lack of legal definition of common prosumer.

Energy clusters (Renewables Energy Act, Article 2, 15a) ! [62]

e 066 certified pilot clusters as of 07/2021 [81].
e  Contributing about 150 MW under the assumption of full ownership and based on average of announced capacity by 10 pilot
clusters of up to 2.5 MW.

Motivation:

e  Locality/local business development: Regional energy self-sufficiency, improving energy efficiency. Promotion of local
renewable energy resources and business development. Enhancing cooperation between local authorities and local businesses.
e  Other: Awareness raising and training, e.g., with the help of demonstration projects.

Barriers:

e  Economic: Lack of governmental and/or local governmental funding. Unclear if continued support is provided or commercial
independence can be achieved.
e  Legal: Energy clusters do not have a legal entity.

Energy cooperatives (Renewables Energy Act, Article 2, 33a) [62]

Estimates:

e 1 existing. No capacity additions so far, 1 under application as of July 2021, Source: [82].

Motivation:

e Monetary: Lowering electricity cost for members. Increasing efficiency of local agricultural production.
e  Business/other: Collaborating with local government and entrepreneurs. Creating local platforms and being part of the
energy transition.

Barriers:

e  Locality: Can only operate in urban-rural and rural areas, restriction on members (<1000).
Technical: RE capacities need to cover 70% of annual demand of members. Mandatory involvement of a single distribution
system operator whose customers are also members.

° Experience: Lack of knowledge and success stories, limiting followers and continuation of activities. Limited experience with
new support schemes and funding programs.

! Civil law agreement between a natural person, legal person, or educational entity; as a result of winning a
competitive application. Can be operated in/by one private company or max. between five local communities.

The number of active citizens and/or initiatives amounts to about 460,000; most of
them are contributions by individuals. In total, 112 collective prosumer initiatives have
formed, with the majority being regional energy clusters [83,84], which are the favored
form by the Polish government (see Section 3.3). Notably, only one energy cooperative
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exists. This finding distinguishes the development of citizen energy in Poland from that
of most Western European countries where energy cooperatives are one of the—or even
the most—important legal form of citizen-led energy projects. Regarding the motivation
for engaging in the production of renewable-based electricity, we find that economic
incentives rank highest, followed by the goal of achieving energy self-sufficiency. The
result echoes the findings obtained when analyzing the energy system and its connected
values and practices by citizens (Section 2). In addition, energy clusters also seek to realize
regional/local business opportunities that come with networking and engagement in the
energy sector.

4. Conclusions

Our paper summarizes barriers and enablers for citizen-led renewable energy invest-
ments and provides a novel scientific method of ranking enabling and disabling factors.
The following section can be helpful for policymakers and many social actors, seeking
the answer about the perspectives of development of citizen-installed renewable energy
capacities in Poland and other former Eastern Bloc countries.

The currently rather small size of citizen-installed renewable capacities and the modest
number of collective initiatives in Poland are due to a number of barriers. Table 5 concludes
by ranking enabling and disabling factors, following from confrontation of the analysis of
the national energy system (Section 3.1-3.3) with empirical data compiled for individual
and collective prosumers in Poland (Section 3.4). Overall, we find that the high number
of disabling factors coincides with the marginal role of citizens in the energy transition
in Poland. We differentiate between ‘(mostly) disabling’, ‘(mostly) enabling’, and ‘mixed’
factors. High energy intensity of the energy sector is an example of a ‘mixed’ factor. On
the one hand, incentives are high for the sector to improve, also to be able to compete
in international markets as energy is an important cost factor. On the other hand, high
base load requirements to fuel energy intensive sectors are challenging to provide with
renewable energy only, which, therefore, speaks in favor of replacing base load currently
generated from coal by gas, oil, or nuclear in the future.

As described in the Section 2 (Materials and methods), the authors, after a deliberative
discussion, prescribed the importance of each factor by indicating the number of assigned
weights, i.e., factors with three crosses matter most, whereas a single cross symbolizes that
the factor is seen as less important after discussion among the authors. In addition to the
current state, Table 5 also indicates the identified future trends.

The factors with highest explanatory power for describing the current restrained
engagement of prosumers in Poland are connected with its decades-long rigid, centralized
energy system that goes hand in hand with social, regulatory, and technical lock-ins
established around domestic coal production. Indeed, most interview respondents found it
difficult to imagine a transition to a less centralized energy system in the near future [5].
While renewable energy technologies are slowly entering the markets and opportunities for
citizen-led energy projects are rising, the government continues to solidify the centralized
energy system (e.g., by building up nuclear capacities, by steering investments towards
a limited number of technologies, by supporting selected societal groups). Moreover, the
preferred choice of supported non-incumbents in the energy market are energy clusters,
which are more of a means for local business development (with some possibilities for
citizens to engage) than a pursuit of citizen-led energy initiatives (e.g., eco-villages, energy
cooperatives, and other more common legal forms in other European countries).
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Table 5. Ranking of enabling and disabling factors. * including electricity prices.

Name of the Factor Disabling Mixed Enabling Trend
Techno-economic system (multi-actor perspective)
High concentration of market power, XXX # of actors increasing, but structures
High centralization of energy system XX-XXX continue to be rigid
High dependency on single primary o Very slow transition to oil, gas,
energy resources nuclear, and RE
High dependency on fossil fuels/ « No trend break, only shifts within the
High exposure to price volatility fossil fuel mix
High energy intensity of economy X Slowly Tproving. Important topic on
the political agenda

Restrained household economy * « Trend perpetuates,
Low saving rates X Trend perpetuates
Socio-technical system (multi-actor perspective)
Employment in mining and energy sector XX Decreasing
Low market share of RE-technologies . Increasing: PV as a ‘booming niche’,
suitable for citizens to install vigorous advertisement
Low level of social trust X-XX Decreasing, strongly tied to political cycle
Employment in new economy/ « Trend perpetuates
service sector
Solid educational background of citizens X Trend perpetuates
Overall diffusion of ICT practices

. X Trend perpetuates
and technologies
Prevalence of entrepreneurial culture X Trend perpetuates
Pos’F—materlahstlc values (m.cl. X Trend towards post-materialistic values
environmental) do not dominate

.. . Trend break since 2014:
Low level of civic participation X

strongly decreasing

Systems of political action (with focus on governmental perspective)

Restrictive and uncertain governmental

regulations, missing regulations XX-XXX Revision of regulations, improving trends
Energy security paradigm in general and XX No trend break yet, but new energy

coal as ‘black gold’ X strategy to be implemented

Importance of the EU XX Trend perpetuates

Limited governmental support for x Improvine trend

citizen-led investment p &

Drop in liberal democracy and rule of .

law indexes x Negative

Confidence in institutions X Negative

Strikingly, factors connected with the heritage from the socialist phase and reper-
cussions following the fall of the Eastern bloc are less important for understanding the
overall picture of the Polish prosumer sector. However, these factors confirm the generally
disabling environment for citizen-installed renewable capacities and they also explain why
we find substantially more contributions from individuals than from collective prosumers.
First, the motivation for engagement in Poland is typically an economic one and not as
much driven by post-materialist values. Second, individuals can already profit from RE
installations through achieving self-sufficiency. This is not the case for collective prosumers
and their sustained engagement in the energy market. The legislative environment creates
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high entry-barriers and is hindering sustained activities of citizens in the energy sector. This
is either due to a lack of regulation or because of laws limiting the prospects of activities
beyond self-consumption, i.e., the successful deployment of business models. For example,
business opportunities for collective prosumers are limited as energy cooperatives need to
cover 70% of the annual electricity demands of their members. Third, the low level of trust
in society is a disadvantage for successfully investing into RE technologies, as costs are
still (relatively) high and collaboration with other members of the society (e.g., neighbors)
is hampered.

Nevertheless, the EU, in its role of an initiator and executive with power to steer
developments, is also an important factor (see Table 5). Indeed, the National Energy
Strategies recognize the important role of European institutions for policy planning and
decision-making. Currently, the country is implementing Directives (EU) 2019/944 [7] (on
common rules for the internal market for electricity) and Directive (EU) 2018/2001 [1] (on
the promotion of the use of energy from renewable sources). Both directives are meant
to strengthen the active role of citizens in the energy transition by setting the ground
for ‘rules allowing consumers to produce their own electricity, individually or as part of
renewable energy communities, without undue restrictions’. Furthermore, the idea of
‘energy democracy’ [85] is also spreading in Poland (c.f. [10]) Benefiting from low prices in
PV markets and from governmental incentives, the market share of decentralized energy
technologies and the number of actors in the energy market is rising. In the future, they
also have the potential to shift the distribution of political power.

While this paper helped to shed light on the Polish context through a new compre-
hensive analysis framework, future research has to be undertaken to further scrutinize
the meta-theoretical framework in the context of other countries. It has to be tested to
what extent it is possible to elicit essential variables that may serve as a fingerprint for
understanding the development of citizen-led installed renewable capacity additions across
Europe. The revisions should also help to eliminate remaining subjectivity in the discussion
and ranking of the list of disabling and enabling factors.

5. Policy Impact

The identified enabling and disabling factors that are shaping the development of
citizen-installed renewable energy capacities in Poland is a promising path both for re-
searchers, policymakers, as well as for many social actors that are crucial for the develop-
ment of the energy transition policies on both the national and EU level. Our three-level
approach compares the techno-economic system, the socio-technical system, and the system
of political actions, which together can be promising for designing future energy policies in
Poland and other countries.

As is shown in Table 5, only the socio-technical system shows a positive trend that
could enable citizen-led investments in renewable energy. Both the techno-economic system
and the system of political actions require a lot of changes that need to be implemented to
ensure more civic engagement into the energy system transition.
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Appendix A

Appendix A.1 Abbreviations of Data Sources

EUROSTAT Various data, see: https://ec.europa.eu/eurostat/data/database/ (accessed on

28 March 2020)
IEA Sankey https:/ /www.iea.org/sankey/#?c=Poland&s=Balance (accessed on

28 March 2020)
OECD https:/ /www.oecd.org/PISA/ (accessed on 28 March 2020)
PORTULANS  World Economic Forum, Network Readiness Index, see Dutta et al. 2021
GEDI Global Entrepreneurship Research Data 20152019, see https:

/ /thegedi.org/wp-content/uploads/2020/01/GEI_dataset_2006_2016.xIsx
(accessed on 28 March 2020)

WVS World Value Survey, see Haerpfer 2020; Ingelhardt 2014
VDEM Varieties of Democracies (V-DEM), see Coppedge et al. 2021;

Pemstein et al. 2021

Appendix A.2 List of 19 Polish Energy Strategies That Were Used for the Analysis

1.

10.

11.

12.

Ministerstwo Przemystu (1990), Zatozenia polityki energetycznej Rzeczypospolitej
Polskiej na lata 1990-2010. Ministry of Industry (1990), Assumptions for the Republic
of Poland Energy Policy for years 1990-2010.

Ministerstwo Energii (2017), Krajowy Plan Dziatan dotyczacych efektywnosci ener-
getycznej dla Polski 2017. Ministry of Energy (2017), National Plan for polish energy
efficiency 2017.

Ministerstwo Gospodarki (2009), Prognoza zapotrzebowania na paliwa I energie do
2030 roku, zatacznik 2. Do Polityki energetycznej Polski do 2030 roku. Ministry of
Economy (2009), Forecast for fuels and energy demands to 2030. An appendix for the
Polish Energy Policy till 2030.

Ministerstwo Gospodarki (2009), Program dziatari wykonawczych na lata 2009-2012,
zatacznik 3. Do Polityki energetycznej Polski do 2030 roku. Ministry of Economy (2009),
Executive plan for 2009-2012. An appendix for the Polish Energy Policy till 2030.
Ministerstwo Gospodarki Rzeczypospolitej Polskiej (2009). Ocena realizacji polityki
energetycznej od 2005r. Ministry of Economy (2009). The evaluation of the execution
of the polish energy policy from 2005.

Ministerstwo Gospodarki (2009), Wnioski ze strategicznej oceny oddziatywania Poli-
tyki Energetycznej na Srodowisko, Zatacznik 4. do Polityki energetycznej Polski do
2030 roku. Ministry of Economy (2009), Conclusions from the strategic evaluation of
the influence of Energy Policy for the environment. an appendix for the Polish Energy
Policy till 2030.

Rada Ministréw (2014), Strategia Bezpieczenstwo Energetyczne i Srodowisko per-
spektywa do 2020 r. The Council of Ministers (2014). Strategy for Energy Security and
Environment, perspective for 2020.

Kancelaria Sejmu(1997), Ustawa z dnia 10 kwietnia 1997 r. Prawo energetyczne.
Chancellery of the Parliament, Act from 10 april 1997, Energy Law.

Ministerstwo Gospodarki (2002) Ocena realizacji i korekta Zatozen polityki ener-
getycznej Polski do 2020 roku. Ministry of Economy (2002). The evaluation and
adjustment for Polish energy policy till 2020.

Ministerstwo Gospodarki i Pracy (2005), Polityka Energetyczna Polski do 2025 roku.
Ministry of Economy and Labour (2005), Energy policy till 2025.

Ministerstwo Skarbu Paristwa (2003), Program realizacji polityki wlascicielskiej Min-
istra skarbu paristwa w odniesieniu do sektora elektroenergetycznego. Ministry of
Treasury (2003), Programme for state ownership regarding the energy sector.
Ministerstwo Skarbu Paristwa (2005), Aktualizacja programu realizacji polityki wias-
cicielskiej Ministra skarbu parfistwa w odniesieniu do sektora elektroenergetycznego
(przyjetego przez RM w dn. 28.01.2003 r.). Ministry of Treasury (2005), An update for
the programme for state ownership regarding the energy sector.
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13.  Ministerstwo Gospodarki (2006), Program dla elektroenergetyki. Ministry of econ-
omy (2006), Program for the electro energy

14. Ministerstwo Gospodarki (2009), Polityka energetyczna Polski do 2030 roku. Ministry
of Economy (2009), Energy policy till 2030.

15.  Ministerstwo Gospodarki (2015), Projekt Polityki energetycznej Polski do 2050 roku.
Ministry of Economy (2015), Draft of the Energy policy till 2050.

16. Ministerstwo Energii (2017), Innowacje dla energetykl. Kierunki rozwoju innowacji
energetycznych. Ministry of Energy (2017), Innovations for Energy market. Directions
of energy innovations.

17.  Ministerstwo Aktywow Paristwowych (2019). Krajowy plan na rzecz energii i klimatu
na lata 2021-2030. Ministry of State Actives (2019). National plan for energy and
climate for 2021-2030.

18.  Ministerstwo Klimatu i Srodowiska (2021), Polityka energetyczna Polski do 2040 roku.
Ministry of Climate and Environment (2012). Energy policy till 2040.

19. Nowy Lad (2021) https:/ /www.gov.pl/web/polski-lad. New Deal (2021). (accessed on
28 March 2020)
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