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Abstract: - This article explores the role of energy communities in Poland as a pillar of local energy transition,
energy sovereignty, and civil society development. Against the backdrop of EU climate and energy policies—
including RED II, RED III, and Electricity Directives—it analyses the legal, institutional, and socio-economic
conditions shaping their formation. The study highlights challenges such as regulatory incoherence,
infrastructural and cultural legacies, and limited citizen engagement. By reviewing energy transition indices
and readiness frameworks, it identifies a research gap: the absence of context-sensitive tools for assessing the
maturity and development needs of energy communities, which hampers the design of tailored interventions
and policies. To address this, the paper proposes an original conceptual framework for assessing community
energy maturity in Poland. The framework bridges the gap between EU strategic goals and local
implementation needs, offering a practical foundation for diagnostic tools and policy recommendations adapted
to post-socialist contexts.
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1 Introduction energy security amid growing geopolitical
The energy transition has become one of the key instability. The European Union (EU), through a
challenges facing contemporary Europe, driven by series  of strategic documents such as “A
the necessity to combat climate change and ensure Competitiveness Compass for the EU™ [1] and “The
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European Preparedness Union Strategy” [2],
emphasises that this process must be based on local
engagement, diversification of energy sources, and
the creation of enabling conditions for the
development of energy communities (ECs).

In Poland, as in all EU countries, the energy
transition is being implemented under the National
Energy and Climate Plan (NECP), [3]. However,
despite ambitious goals for emission reduction and
the increased share of renewable energy sources
(RES), the process faces numerous systemic,
institutional, economic, and social barriers, [4], [5],
(61, [7].

In response to the challenges of the transition,
climate change, and the need to decentralise energy
systems, the importance of ECs as new actors in the
energy market 1is steadily growing. Energy
communities represent a novel institutional
framework within the European Union’s energy
transition strategy, allowing groups of energy users
— such as households, local authorities or small and
medium-sized enterprises — to collectively organise
and manage energy generation, distribution, and
consumption. These entities are designed to operate
based on democratic participation and local
ownership, with the primary objective of meeting
the energy needs of their members in a manner that
is both environmentally sustainable and reliant on
RES. By fostering decentralised energy production
and promoting community engagement, ECs
contribute to enhancing energy security, reducing
greenhouse gas emissions, and supporting socio-
economic development at the local level, [1].

ECs are also gaining new relevance in the
context of deglobalisation, disruptions in global
supply chains, and the increasing frequency of
energy-related  crises, including large-scale
blackouts in Europe. In such a volatile environment,
locally anchored energy systems offer a resilient and
flexible solution to ensure the energy security of
communities. Their potential to enhance self-
sufficiency and reduce external dependencies makes
them a strategic energy and civil security policy
component, [8].

Despite the growing recognition of their role
and the increasing number of registered
communities (for instance, energy cooperatives,
Figure 1), the development of ECs in Poland faces
significant obstacles. First, there is a visible shift of
responsibility for achieving energy transition goals
onto citizens and communities, who — given the
state's ambiguous policy stance, fragmented
legislative environment, and the burdens of
historical cultural and infrastructural legacies — are
facing considerable difficulties in establishing local
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energy initiatives. Second, the current legal and
regulatory framework is incoherent: the provisions
regarding ECs are fragmented, incomplete, and
often inconsistent with other laws governing the
energy sector and local government operations.
Third, for years, many citizens have perceived that
the energy transition results in more costs than
benefits, negatively impacting their willingness to
engage and participate in community energy

projects.
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Fig. 1: The number of energy cooperatives in

Poland
Data Source: [9]

This article examines the importance of ECs in
Poland to support local energy transition, strengthen
energy sovereignty, and foster civil society's
development. Building upon policy and literature
review, this article analyses the functions and
potential of ECs, taking into account their legal,
socio-economic, and institutional perspectives.
Particular attention is given to identifying research
gaps and deficiencies in the current indicators and
measurement tools used to assess local energy
maturity and the readiness of municipalities to
establish and support ECs, as a form of contribution
to building resilient, sustainable, and participatory
local energy systems.

2 Legislative Provisions on Energy
Communities

2.1 EU Regulations

Energy communities have become a key instrument
for achieving the dual objectives of climate and
social policy within the European Union. By
promoting the collective generation, distribution,
and consumption of renewable energy, they support
the decarbonization targets of the European Green
Deal and the Fit for 55 legislative package, [10].
Recognised in the Renewable Energy Directives
(RED 1II, RED III) and the Electricity Directives,
they form a core element of the EU’s energy
transition, supported by a regulatory framework
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promoting the integration of RES and the
decentralisation of energy production and
management. These legal instruments impose
specific obligations on Member States concerning
developing RES and advancing  energy
communities.

Table 1. Evolution of the EU Legal Framework for
Energy Communities

(2018/2001) (2019/944) (2023/2413)
Commu Renewable Citizen Energy Renewable
4 Energy I Energy
nity i, Communities .
Tvoe Communities (CECs) Communities
YPE l(RECS) (RECs)
Legal . . .
Status Legal entity Legal entity Legal entity
Particip ||Voluntary and |[Voluntary and |(|Voluntary and
ation open open open
Control Members or Members or Members or
shareholders shareholders shareholders
Primary ||[Environmental, [|Environmental, ||Environmental,
Objectiv ||economic or economic or economic or
e social social social
Non- Non- Enhanced
Market /.. . . L
discriminatory ||discriminatory |/market
Access . .
access access integration
Promoted
Grid Right to be Right to be through
Access |[connected connected simplified
procedures
Encouraged
Owners |[May May throush
hip own/establish/pu | own/establish/p e
: supportive
Rights |[rchase/lease urchase/lease
frameworks
Consum
er . |[Not specified Rights retained Not specified
Protecti as consumers
on
Simplified
Admin. Not specified Not specified procedures &
Support increased
targets

Source: Own elaboration based on [13], [14], [15]

The general provisions of Regulation (EU)
2018/1999 of the European Parliament and of the
Council of 11 December 2018 on the Governance of
the Energy Union and Climate Action [11], as well
as Regulation (EU) 2019/943 of the European
Parliament and of the Council of 5 June 2019 on the
Internal Market for Electricity [12], address the
issue of ECs in the broader context of active energy
consumers, prosumers, and policy measures aimed
at facilitating the integration of RES and emerging
technologies into the energy system. Although these
legal acts do not provide an explicit definition of the
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term ‘energy communities’, their provisions may be
interpreted as a legal foundation for developing and
supporting such entities within the framework of the
Energy Union. Specifically, concerning national
planning and reporting obligations, the regulations
refer to objectives and measures promoting the non-
discriminatory participation of renewable energy,
demand response, and energy storage, including via
aggregation, across all segments of the energy
market, as well as ensuring consumer engagement in
the energy system and enabling the benefits
associated with prosumption and innovative
technologies.

The evolution from RED II [13] to RED III [14]
demonstrates the EU’s commitment to empowering
energy communities. While RED II laid the
groundwork by defining Renewable Energy
Communities (RECs) and ensuring their market
access, the Electricity Directive (2019/944) [15]
introduced a broader framework for Citizen Energy
Communities (CECs), emphasising voluntary
participation, local control, and non-commercial
objectives. RED III builds upon these foundations
by setting more ambitious renewable energy targets
and simplifying administrative procedures to
facilitate the creation and operation of energy
communities. This progression reflects a holistic
approach to integrating decentralised energy
solutions into the EU’s energy landscape (Table 1).

2.2 Poland's Legislative Frameworks on
Energy Communities

Poland’s legal framework on energy communities is
fragmented and only partially aligned with EU
directives. While RED II and the Electricity
Directive introduced definitions of Renewable and
Citizen Energy Communities, Polish law does not
fully transpose these concepts, leading to legal
ambiguities.

Energy communities in Poland may adopt
various legal forms, including cooperatives,
associations, or clusters, yet each operates under
separate legal regimes (e.g., Energy Law [16], RES
Act [17]), with inconsistent provisions. Energy
cooperatives, for example, are limited to operating
within specific geographic boundaries and a single
DSO network. Energy clusters, although legally
defined, lack integration into the national energy
market mechanisms (Table 2).

Furthermore, there are no binding obligations on
DSOs to cooperate with communities, and
administrative procedures remain overly complex.
The absence of a coherent support system —
including financial incentives and simplified
prosumer settlement rules — has significantly
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hindered the growth of ECs. Surveys highlight that
community members face legal uncertainty,
financing difficulties, and a lack of administrative
and technical capacity.

Table 2. Legal Frameworks and Operational Scope
of Polish Energy Community Models

Form Legal (|Participan|| Scope of Key
Basis ts Activities || Limitations
Ener RES >10 Generation rl;érirlll:‘f)((i)rtiiS
9 |lAct+ |lindividuals storage, gibonng
Cooperativ . municipalitie
Energy ||or >3 legal |trading of
€ Law entities RES s and one
DSO
Citizen CIZII Natural Ener.gy Not fully
Energy an persons, SCIVICes, recognized in
Communit Energy | SMEs, RES national law
YLaw LGUs generation
Atleast |lpES heat, [Not
one LGU - .
Energy Energy or electricity ||integrated
Cluster Law - cooperatio ||into energy
municipal
market
company

Source: Own elaboration based on [16], [17], [18], [19]

These shortcomings underscore the urgency of
systemic reform and the development of tailored
diagnostic tools that address both legal and
operational dimensions of energy communities in
Poland.

3 The Role of Energy Communities
in Strengthening Local Resilience,

Autonomy and Civil Society
Currently, in the EU, ECs are recognised as
mechanisms for fostering social inclusion,
empowering citizens, and strengthening local
governance. They reflect core principles of a just
transition by aligning decarbonisation efforts with
social equity, economic justice, and community
resilience, [1], [20]. ECs can be seen as a
manifestation of civil society, understood as the
sphere in which citizens organise independently of
the state and the market to collectively pursue
social, economic, or environmental objectives. As
such, ECs exemplify grassroots engagement in the
energy transition, reflecting democratic
participation, local empowerment, and community-
driven sustainability efforts, [21]. Their primary aim
is not profit maximisation but the production,
distribution, and consumption of energy — typically
from RES — for the benefit of their members.
Participation in such initiatives fosters collaboration,
mutual trust, and solidarity among local residents,
strengthening the social fabric and contributing to
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the broader development of civil society, [22], [23].
Moreover, energy communities play a critical role in
enhancing local energy autonomy and resilience.
Through decentralised  renewable energy
production, they reduce dependence on centralised
and often vulnerable supply chains, mitigating risks
associated with geopolitical and market disruptions.
Local energy initiatives are capable of adapting
rapidly to changing conditions, including energy
shortages, price volatility, or infrastructure failures.
According to the European Preparedness Union
Strategy [2], fostering local energy ecosystems is
essential for building societal resilience against
future crises, such as disruptions in energy supply,
cyber-attacks, and climate-related disasters. In this
context, energy communities are not merely tools
for decarbonisation but act as strategic pillars of
adaptive capacity and local self-reliance. From an
economic and social perspective, ECs generate
significant local benefits. They create multiplier
effects within local economies by retaining energy
expenditures locally, stimulating demand for
regional services, and creating jobs in renewable
energy sectors such as installation, maintenance, and
management, [24]. At the same time, they enhance
democratic participation by involving citizens
directly in decision-making processes related to
energy  production and  distribution, thus
strengthening local governance and social cohesion.
Furthermore, they contribute to combating energy
poverty by offering more affordable and stable
energy pricing, facilitating energy access for low-
income households, and promoting solidarity-based
financial models, [25]. The geopolitical context,
particularly the Russian aggression against Ukraine
in 2022, has profoundly reshaped Europe's energy
landscape, [26]. The war exposed Europe's
vulnerability to external energy suppliers and
triggered a dramatic surge in fossil fuel prices,
reinforcing the urgency of accelerating the energy
transition, [27]. Simultaneously, global trends such
as deglobalisation and the fragmentation of supply
chains have prompted a reevaluation of energy
strategies, with increasing emphasis on localised
production and energy sovereignty. The recent
blackouts and grid instabilities reported across
Europe — such as the 2025 pan-European blackout
incident [28] — highlight the risks associated with
highly centralised, interconnected energy systems
lacking adequate resilience measures. In this volatile
environment, energy communities are emerging as
crucial nodes for building robust, decentralised, and
flexible energy infrastructures capable of
withstanding geopolitical and systemic shocks.
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3.1 Energy Citizenship as a Civil Society
Manifestation in Energy Transition
One of the measurements for energy transition
readiness and energy communities’ development is
the agency of citizens as central actors of an energy
democracy, [29]. The concept of energy citizenship,
introduced nearly two decades ago [30], captures the
increasing role of civil society in the energy
transition. This concept is predicted on the
assumption that societal change relies on the active
engagement of individuals who are well-informed
and capable of influencing sustainable energy

futures through their behaviours, rights, and
responsibilities, [31].
Energy citizenship scholarship emphasises

individual responsibility and motivation for action,
promoting a shift from passive energy use to active
participation in sustainable practices. This includes
developing energy literacy, adopting efficient
consumption behaviours, and embracing personal
accountability in the energy system. A key
dimension of the concept is its focus on behaviour
and consciousness. It advocates for voluntary, self-
regulated actions that foster energy awareness, often
encouraged through public goods, individual
contributions, and benefits, [32], [33], [34].
Participation is framed both as an individual and
collective endeavour. While rooted in personal
engagement, energy citizenship encompasses
collaborative models such as energy communities
and cooperatives, which support local prosumerism
and democratic involvement in energy governance.
Collective energy citizenship is typically
supported by one or more leaders and change-
makers who influence the broader group. The
dynamics and  processes among  various
stakeholders, as well as the inclusive form of
governance, are key social aspects that must be
managed to effectively organise and stimulate the
energy citizenship into action. For example, the
concept was used in the context of grassroots
mobilisation and anti-fracking activism in
Zurawléw (Poland), which arose in response to
proposed shale gas extraction. Researchers observed
that the engagement of local actors with the
production of lay expertise was shaped by residents’
interactions with NGOs and public institutions,
thereby fostering long-term environmental and
energy engagement, [32]. On the other hand, other
Polish case studies focus on energy citizenship built
upon trust and willingness to act and benefit from
energy production that leads to building renewable
energy communities, [35]. Another example is the
Denmark case that has a long-standing tradition of
community ownership in wind energy projects,

E-ISSN: 2224-2899

1886

Katarzyna Czerewacz-Filipowicz,
Katarzyna lwihska, Agnieszka Konopelko,
Justyna Koztowska

where citizen involvement has been crucial to the
success and acceptance of renewable energy
initiatives, [31]. According to recent research [36],
the main factors encouraging individuals to act as
active energy citizens encompass five interrelated
dimensions. First, socio-political drivers play a
crucial role, as active participation in decision-
making, community engagement, and political
involvement are key motivators. Empowerment is
fostered through cooperation among citizens, civil
society, and authorities, as well as through social
networks and collective action, all of which support
engagement and prosumerism. Second, economic
drivers are significant, with financial incentives and
economic benefits from participation in energy
communities or prosumer activities serving as
important motivators. However, economic barriers
such as financial uncertainty and insufficient
(public/institutional) support can limit participation,
particularly among lower socio-economic groups.
Third, environmental drivers, including heightened
awareness of ecological crises, climate change, and
a sense of responsibility to protect the environment
for future generations, strongly motivate individuals
to engage in renewable energy initiatives and
complement economic considerations. Fourth,
psychological drivers, such as altruism, openness to
change, moral values, curiosity, interpersonal trust,
and peer influence, shape pro-environmental
attitudes and underpin the willingness to participate
in energy citizenship. Finally, ethical drivers
encompass social and moral norms related to energy
sobriety, social acceptance, inclusiveness, and
voluntary  reductions in carbon footprints.
Collectively, these dimensions provide a
comprehensive framework for understanding the
diverse motivations that drive active energy
citizenship, illustrating that while economic
incentives are important, they are substantially
reinforced by environmental, psychological, socio-
political, and ethical factors

These contexts emphasise energy democracy,
participatory planning, co-ownership of renewable
energy projects, and strong social trust and civil
society as core elements of energy citizenship,
which might be treated as a theoretical concept, but
also an instrument (research tool) to measure,
empower and scale-up the phenomena. To address
the methodological expectations, a study [37] aimed
to provide an empirically validated scale constructed
upon understanding the psychological aspects of
public engagement in energy transitions, [38]. This
scale of nine factors relevant to energy transitions is
divided into three social dimensions such as (1)
beliefs about energy-related rights (e.g., the right to
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affordable and renewable energy), (2) beliefs about
energy-related responsibilities (e.g., the
responsibility to participate in sustainable energy
efforts), and (3) action motivation, (willingness to
influence energy policy/system). Although this
socio-psychological model is not without
limitations, this is one of the few measurements that
strengthens the position of social and psychological
factors and analysis of the collective/individual
contexts of energy transition.

How to Measure Energy Transition
and Community Readiness? A
Critical Review of Tools and

Indexes
Energy transition models and indices are essential
tools for guiding the shift toward sustainable energy
systems and energy sovereignty. The energy
transition is mostly assessed in a macroeconomic
context, with the aim of evaluating countries’
progress towards more sustainable energy
transitions, [39], [40], [41], [42]. Some models or
indexes for measuring the energy transition are
developed for application in a specific economic
sector [e.g. [43] or at the organisational level
(business application, e.g. [44]). These indexes often
include a range of indicators (environmental,
economic, social, governance, and technological
factors) to give a holistic view of the energy
transition process and its supporting conditions,
[42], [45], [46], [47].

The most known energy transition index is the
World Economic Forum's Energy Transitions Index
(ETI). This is a comprehensive tool for
policymakers that provides a broad overview of the
state and the path of energy transitions. It consists of
two main sub-indices System Performance Index
(SPI) and Transition Readiness Index (TRI). The
first one measures the current state of the energy
system, focusing on aspects like CO, emissions per
capita, household electricity prices, renewable
capacity buildout, and the innovative business
environment. The second one assesses the enabling
environment for future transitions, incorporating
macroeconomic, institutional, social, and
geopolitical factors, as well as governance structures
and political dimensions, [41], [42], [48]. However,
it is criticised for being unbalanced and including
variables of marginal importance, [48]. Also, as it
has been shown on the example of research
conducted in China, its effectiveness can vary
significantly across different cities and regions, [49].
This suggests that the ETI may not fully capture
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local characteristics, specific challenges and
opportunities, and in this way, it can be less
effective for local governments and energy
communities. Quite similarly, World Energy
Trilemma Index (WETI) is based on three
dimensions: energy security, energy equity, and
environmental sustainability. It is useful to monitor
country’s contribution in these three dimensions,
[50]. However, it is calculated with an arithmetic
averaging method, which may simplify complex
interdependencies between the dimensions, [51]. It
also applies a rather broad approach and may
overlook specific local conditions and unique needs,
such as the integration of RES and local energy
storage solutions, [52]. So, the main weakness of
these two indices (ETI and WETI) in relation to
energy communities is the dominance of
macroeconomic  indicators and analysis of
technologies at the national level. While energy
communities, often local in range, rely mainly on
small-scale solutions, e.g. in the field of RES. Nor
do these indices measure the level of community
involvement, democratic governance, or local
economic and regulatory barriers (e.g., in relation to
protected areas).

Among other indices and metrics used in the
context of energy transition, it is worth mentioning
City-Level ETIL, Multicriteria Assessment Indexes,
Smart Readiness Index, Technology Readiness
Level (TRL), Smart Grid Readiness Indicator
(SGR). City-Level ETI adapts the standard ETI for
the municipal context, considering characteristics of
city-level energy systems and socio-economic
aspects, to track progress of energy transition across
cities, [53]. Multicriteria Assessment Indexes use
multicriteria analysis frameworks to assess energy
transition readiness across several dimensions
considering different evaluation criteria, e.g.
innovation level of energy infrastructure, economic
growth, societal compliance, [54], [55]. Smart
Readiness Index is designed to assess how “smart-
ready” the building is, considering a vast catalogue
of smart-ready services defined by the European
Commission Services, [56]. Energy Technology
Readiness Index focuses on capacity and agility in
organisation as two most important aspects of
successful energy transitions. The two dimensions
are broken into specific factors that are measured on
a 4-point Likert scale (from very low to high) to rate
each factor, [44] A summary of these indices, with
the main components and metrics used, is presented
in Table 2. Additionally, limitations to their
application to energy communities are indicated.
Most existing energy transition indicators are
designed for assessment at the country or sector
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level or for assessing the energy transition of

enterprises.

Table 2. Energy transition indexes and metrics

Limitations in

Index/ Main . the context of
) components Metrics used
Metric - energy
and criteria communities
SPI (System
Performance
Index) - CO, per capita,
measures current
renewable
energy system capacity
performanc_e ) buildout,
Energy ||TRI (Transition household country-level,
Transitio |[Readiness Index) electricit it may miss
n Index || assesses future rices Y local/communit
(ETI) transition fnnove’l tive y details
capacity; business
criteria are environment.
macroeconomic, ?
social,
institutional
factors
Local energy
system
structure,
environmental
City- ISJI;If((jmyS;EI; sustainability  ||urban-level, it
Legel Index) TRI economic may generalise
ETI (Transition development, [|across diverse
. capital and neighborhoods
Readiness Index) investment
technology
capability,
human capital
access to
electricity,
electricity
prices, gasoline
and diesel
prices, diversity
World of electricity broad
Ener energy security, ||generation, approach, it
Trile%nym energy equity, energy storage, ||may overlook
a Index environmental  |[import specific local
(WETI) sustainability independence, ||conditions and
CO2 emission |[unique needs
per capita, final
energy
intensity, low-
carbon
electricity
generation
Complex and
data-intensive,
o .  IMethods for less flexible in
Multicrit ||economic, social, Multicriteria a small-scale,
eria technical, analysis (e especially
Assessm |lenvironmental, PRC;]METﬁ%E regarding
ent Index||and legal aspects social

11 with AHP)

acceptance and
local
governance
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. Limitations in
Index/ Main . the context of
) components Metrics used
Metric L energy
and criteria -
communities
9 technical designed for
domains individual
evaluated in 7  ||buildings and
impact criteria ||{do not scale
Smart ‘S‘:;th(_’rgdsg which are efficiently to
Readines . Y grouped in 3 larger clusters
services that . . .
s Index describe a smart functionalities ||or entire
(SRI) O (energy communities
building .
performance, e.g. in terms of
flexibility, collective
occupants energy
needs) management
Indicator based Focused on
on a scale technology and
Maturity of a ranging from :ei?gftrgo(;
TRL particular early-stage not inélu de
technology, research to fully other factors
commercialized .
technology (social, legal or
environmental)
Energy
Transitio . Energy .
Capacity and o Transition
n - organisational .
. agility Readiness
Readines
Index
s Index
e.g. market size
Market and growth,
Readiness Level Zﬁglif ;E:tn,
(MRL), o Tailored for
Regulatory access%blhty, energy
Balanced ||[Readiness Level ?ggiﬁl:;fo?lﬂaw community, not
Readines ||(RRL), leadership clear in terms
s Level ||Acceptance commitment of the
(BRL) |[Readiness Level internal ’ communities
g‘;Raf;l)i,sZginal capabilities, ?rz(ei?\t/?gul;}lls
Reﬁdiness Level |"8" latory
(ORL) environment,
financial
resources

Source: own elaboration based on the literature review, [41],
[42], [44], [48], [49], [50], [52], [53], [54]. [35], [56]. [57],
[58], [59], [60], [61].

The unique, community-centred nature of
energy communities require models that consider
local energy dynamics and community involvement,
and the cooperative nature of energy communities,
where members must balance competition and
cooperation, [62]. Therefore, these indexes and
metrics usually cannot be directly applied to ECs, as
they usually do not consider local aspects (social,
economic or legal regulations) and need to be
tailored to the local scale.

A promising assessment methodology might be
the Balance Readiness Level. It was successfully
applied for energy communities in Spain, [61].
However, one of its component — Organisational

Volume 22, 2025



WSEAS TRANSACTIONS on BUSINESS and ECONOMICS
DOI: 10.37394/23207.2025.22.150

Readiness Level refers to companies and
institutions. It is unclear then how it should be used
within the energy community built by individual
energy prosumers. Moreover, Polish energy
transition cannot be considered equal to Spain’s —
which was faster, broader, strongly influenced by
domestic policy initiatives, and may serve as role
model for successful energy transition within EU,
[63]. Also, Polish ECs face various challenges, e.g.
financial constraints for renewable energy
investments and the lack of real-time energy
distribution monitoring [64] which may not exist in
Spain. The availability and quality of some data for
energy communities may be limited or even not
available in Polish context, especially regarding
digital transformation and innovation readiness,
[65]. Thus, due to potential data limitations, local
realities and regulations, organizational aspects and
strategic priorities in assessment methodology still
needs some adaptation for Polish energy
communities. The most recent paper on energy
transition modelling, based on the validation among

31 EU countries, clearly demonstrates that
incorporating societal aspects, such as public
acceptance, investment risk perceptions, and

infrastructure lock-in, significantly improves the
accuracy of modelling power sector transitions,
[66]. Morecover, we know that these societal
variables are not static; they evolve in response to
emerging phenomena, locally driven “cultures” and
geopolitical events that shape public opinion,
responsibilities, and motivation to act.

4.1 Innovative Contribution and Added
Value for the Future Research
Direction

As stated above, existing evaluation frameworks,
such as the Energy Transition Index (ETI) and the
World Energy Trilemma Index (WETI), are
designed for macro-level analyses and fail to
capture local actors' specific needs, constraints, and
potentials. This mismatch highlights the necessity
for context-sensitive instruments that are adaptable
to local conditions and integrate social,
technological, = economic, and institutional
dimensions. This contribution is distinguished by its
attention to the complex interplay of regulatory
incoherence, post-socialist legacies, and low civic
engagement—factors  often  overlooked in
mainstream energy policy research. By reframing
ECs not merely as technical or economic entities but
as strategic platforms for civil society development,
democratic participation, and local resilience, the
article repositions them within a broader socio-
political framework. It addresses a significant blind
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spot in comparative European energy transition
studies, which tend to wunderrepresent or
oversimplify the realities of Central and Eastern
European member states. Grounded in Poland’s
unique historical and institutional context, the
analysis offers academic insight and practical
relevance for designing more inclusive energy
transition policies. Building on these findings, future
research  should pursue several interrelated
directions. Foremost is the development of locally
adapted assessment tools capable of capturing
community readiness, capacity, and needs. These
tools should include indicators related to social
capital, institutional  barriers, technological
infrastructure, digital literacy, and governance
performance to support comprehensive local energy
planning. This means not only interdisciplinary
research but also comparative studies which are
particularly crucial for examining how different EU
member states — especially those in Central and
Eastern Europe — interpret and implement RED II,
RED III, and the Electricity Directives. This can
help identify transferable best practices and
contextual barriers shaped by post-socialist
institutional legacies.

Equally important are behavioural and cultural
studies exploring public perceptions of energy
citizenship. Understanding psychological and
cultural barriers, as well as the influence of
narratives on energy justice and sovereignty, will
shed light on the social dynamics that drive or
inhibit collective engagement. Further research
should explore innovative governance models for
ECs, including cooperatives, municipal alliances,
and legal mechanisms for local grid access and
infrastructure sharing. These approaches may enable
more democratic and participatory forms of local
energy management. The economic feasibility of
ECs also warrants attention. Future studies should
examine financing models — including blended
instruments such as grants, loans, and crowdfunding
and assess how public and EU funding
mechanisms can support financial viability in rural
or economically marginalised regions.

Given increasing risks from energy disruptions
and climate extremes, research should also
investigate the role of ECs in strengthening climate
resilience. This includes assessing the contribution
of microgrids, energy storage, and decentralised

systems to local adaptation, emergency
preparedness, and energy autonomy.
Effective implementation will depend on

improved communication strategies and public
engagement. Research should evaluate how trust is
built in low-engagement communities, the influence
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of media and civil society organisations, and the
role of education in mobilising local actors.

Finally, longitudinal studies are needed to assess the
long-term impacts of ECs on energy efficiency,

local  economic  development, and civic
participation. Such insights are essential for
evaluating their  structural contribution to

sustainability and democratic transformation.

5 Discussion and Conclusions
Implementing RED II, RED III, and the Electricity
Directive is central to enabling energy communities
to function effectively within the European Union.
These directives establish a strong legal foundation,
aiming to integrate such entities into the broader
energy system and contribute to long-term
sustainability goals. However, divergent national
interpretations and delays in  transposition
significantly impact the practical feasibility of
energy communities across Member = States,
including Poland.

The regulatory Polish landscape concerning ECs
remains fragmented and underdeveloped. The
legislation still suffers from numerous legal
ambiguities and procedural inefficiencies that hinder
the growth of citizen energy initiatives. Energy
communities — organisational entities that bring
together local energy users to produce, manage, and
consume RES — depend not only on favourable
regulatory conditions but also on cultural,
technological, = and  institutional  readiness.
Unfortunately, the prevailing neoliberal paradigm —
emphasising competition and individualism
undermines communitarian values such as social
trust, solidarity, cooperation, and local participation,
which are fundamental to the success of citizen-led
energy systems. The post-socialist legacy further
complicates public trust and collective action in the
energy domain.

The Polish regulatory framework requires
comprehensive reform to align with EU directives
and unlock the full potential of ECs. This includes
revising foundational legal acts and the introduction
of a unified, legally binding definition of ECs, the
recognition of diverse organisational forms (e.g.,
cooperatives, associations, municipal partnerships),
and the streamlining of administrative processes
related to registration, licensing, and compliance.

Moreover, ECs must be granted clear legal
rights to build and manage infrastructure, share
energy storage, and operate local distribution
systems. Financial instruments — such as targeted
grants, low-interest loans, and tax incentives — are
necessary to ensure economic viability, especially
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for grassroots-led initiatives. Regulatory measures
like simplified access to grid infrastructure and

support for local balancing should also be
introduced. Complementary  educational and
promotional campaigns are needed to raise

awareness among municipalities and local leaders
regarding the strategic role and benefits of energy
communities, [35], [62], [63].

While regulatory and institutional reforms are
necessary, a critical gap remains in the analytical
and methodological frameworks available to assess
and support the development of -energy
communities. Existing indices and metrics — such
as the Energy Transition Index (ETI) and the World
Energy Trilemma Index (WETI) — were designed
primarily for macroeconomic or national-level
evaluations. They largely overlook key local-level
dimensions, including community participation,
governance practices, digital maturity, and
technological capacity. Its modular structure allows
for prospective cross-country application and
benchmarking across post-socialist settings.

Although some adaptations, such as the City-
Level ETI or the Balanced Readiness Level, aim to
bridge this gap, they still require substantial
modification to reflect the socio-economic diversity
and regulatory specificities of Polish communities.
In particular, there is a lack of adequate analytical
and methodological tools that would enable a
systematic assessment of the specific social,
technological, economic, or institutional
interventions required to enhance the energy
autonomy, resilience, and flexibility of individual
communities. Without such instruments, it becomes
exceedingly difficult to design evidence-based
development pathways that align with the local
realities and priorities of community members.

Addressing this research gap is essential to
unlocking the transformative potential of energy
communities. Without accurate diagnostic tools,
policy measures and funding schemes risk being
misaligned with the needs of the communities they
intend to support. In the Polish context -
characterised by delayed energy transition progress
and low levels of local empowerment — initiatives
that build trust, stimulate civic engagement, and
provide tailored support will be crucial for
achieving climate targets. Energy communities, if
properly supported, could become resilient and
democratic pillars of Poland’s energy future.
Moreover, practical implementation is also
hampered by regulatory ambiguities, the lack of
detailed public support schemes, and the absence of
simplified settlement mechanisms such as
prosumer tariffs — that could incentivise broader
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community engagement. According to the Polish
Green Network, members of ECs frequently report
legal inconsistency, difficulties in obtaining external

funding, and a shortage of technical or
administrative support staff.
Further research should focus on the

development of a tailored maturity assessment
framework for energy communities, addressing their
specific legal, social, and institutional conditions.
Developing operational diagnostic tools, including
self-assessment instruments and readiness indices,
would significantly support local actors in
identifying gaps, planning interventions, and
monitoring progress. Future studies should also
explore the transferability of such tools to other
post-socialist or structurally disadvantaged regions
in Europe.
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