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Introduction: The need
for a fair and just
energy transition

This report sets out to map the social, economic
and governance dimensions of Europe’s clean-
energy transformation, with a particular focus
on how bottom-up, citizen-driven initiatives can
deliver a fair and just transition. It begins with an
analysis of energy poverty, regional dependencies
on fossil fuels and public acceptance challenges,
followed by a review of key EU policy instruments,
from the Green Deal and Fit for 55 package to the
Just Transition Mechanism and Social Climate
Fund, that underpin equitable decarbonisation.

Building on that policy groundwork, the report
examines five Green Deal Call-funded projects
(AURORA, ARV, I-CHANGE, SOCIO-BEE and SESA)
as concrete living labs of inclusive innovation.
These initiatives demonstrate how digital tools,
community finance models and participatory
governance can reduce bills, create green jobs
and strengthen social cohesion. Finally, by
spotlighting energy communities as scalable
examples of citizen co-ownership, the report
draws lessons for steering finance, regulation
and capacity-building toward locally rooted
solutions that leave no one behind.

Europe's pursuit of climate neutrality by 2050, as
outlined in the European Green Deal, requires a
significant transformation of its energy systems.
While the environmental imperatives are clear,
the transition also presents significant social and
economic challenges that must be addressed to
ensure equity and inclusivity.

Energy poverty remains a pressing concern within
the European Union (EU). As energy prices spiked
in the wake of recent geopolitical and supply
disruptions, a growing number of Europeans
have found themselves unable to afford basic
energy services. According to Eurostat (2024),
the share of Europeans unable to keep their
homes adequately warm has risen steadily over
the past years:

6.9% in 2021
9.3% in 2022
10.6% in 2023
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Depending on the metric used, between 8%
and 16% of the EU population, this translates
to approximately 35 to 72 million individuals
experiencing difficulties in meeting their energy
needs.! This issue is particularly acute among
low-income households, which allocate a larger
portion of their income to energy expenses, making
them more susceptible to price fluctuations and
energy market volatilities. The repercussions of
energy poverty extend beyond financial strain,
impacting health, well-being, and social cohesion.
Households unable to afford adequate heating or
cooling may face adverse health outcomes, while
the psychological stress associated with energy
insecurity can further exacerbate social inequalities.?

The European Commission identifies three
primary drivers of energy poverty:*

high energy expenditure relative to household
income;
low overall income levels;

poor energy efficiency in residential buildings
and appliances.

In the context of the clean energy transition,
energy poverty also significantly contributes
towards unequal access to renewable and
energy-efficient technologies. While renewable
energy can significantly reduce long-term
energy costs, the upfront capital required for
technologies such as solar panels, heat pumps,
or insulation upgrades often places them out of
reach for low-income households. For instance,
a study by SolarPower Europe* found that
families in Germany, Italy, and Spain could save
over EUR 1 000 annually by installing rooftop
solar systems, but many vulnerable populations
remain excluded and are at risk of being left
behind due to unaffordable installation costs.

Many European regions remain economically
and culturally tied to fossil fuel industries. The
transition away from coal, oil, and gas production
will inevitably result in job losses and economic
dislocation in these areas unless accompanied
by proactive policy measures.

A critical challenge in these regions is the skills gap
and labour market mismatch. Although the energy
transitionwill create new employment opportunities
in emerging sectors such as renewable energy,
energy efficiency, and sustainable infrastructure,
many workers currently employed in fossil-fuel
sectors lack the specific skills necessary for these
new roles. Addressing this mismatch proactively
through education, vocational training, and
targeted workforce development strategies is
essential to avoiding unemployment, economic
hardship, and social dislocation.

Public acceptance is a critical determinant
of the successful deployment of renewable
energy infrastructure. While surveys consistently
indicate that 70-80% of Europeans support
wind energy in principle, opposition to specific
projects (e.g., onshore wind farms) is widespread.
For example, over the past few years, about 20%
of Dutch municipalities experienced disruptions
to planned onshore wind projects due to local
opposition, resulting in numerous cancellations,
delays, or indefinite postponements amid
community protests.®> Local opposition can often
be misunderstood or dismissed as “NIMBYism”
(Not In My Back Yard), but this oversimplifies a
complex set of legitimate concems. These include

L Who's energy poor in the EU? It's more complex than it seems - European Commission

2 Understanding energy poverty drivers in Europe - ScienceDirect

3 Energy poverty
4 Solar Heat Report 2023

3 Accelerating the energy transition by reducing local opposition to renewable energy projects - Energy Monitor


https://link.springer.com/article/10.1007/s10236-023-01577-5
https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/whos-energy-poor-eu-its-more-complex-it-seems-2024-09-25_en
https://link.springer.com/article/10.1007/s10236-023-01577-5
https://www.sciencedirect.com/science/article/abs/pii/S0301421523004032
https://link.springer.com/article/10.1007/s10236-023-01577-5
https://energy.ec.europa.eu/topics/markets-and-consumers/energy-consumers-and-prosumers/energy-poverty_en
https://link.springer.com/article/10.1007/s10236-023-01577-5
https://helapco.gr/xoorigle/2023/10/10_SPE_Solar_Heating_report.pdf
https://www.energymonitor.ai/sponsored/accelerating-the-energy-transition/
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visual and acoustic impacts, land use conflicts,
ecological disruption, property value depreciation,
and feelings of procedural injustice.

A contributing factor to societal resistance
is inadequate community engagement
and transparency in project planning and
implementation. A systematic review of renewable
energy initiatives across Europe found that more
than half of the cases assessed used a one-way,
instrumental approach to public engagement,
focusing on informing rather than involving
citizens.® This often results in heightened opposition
as communities feel ignored or marginalised in

100%

60%

decisions that affect their local environment. The
concemns of citizens have more opportunity to
be mediated by involving citizens throughout the
planning and implementation processes.

The ownership model of renewable energy projects
also plays a significant role in public acceptance.
Surveys suggest that 62% of Europeans would
support a community-owned renewable energy
project, compared to just 40% support for
privately-owned developments. Furthermore, 53%
of respondents indicated a willingness to reduce
their personal energy consumption to support local
or community-based energy initiatives.”

Grouped household income (£K)

» S o oS o S “
’ E K K s & o
~@- Support community owned energy project in local area

<@ Support privately owned energy project in local area

Figure 1: Support for community/privately owned local energy projects by household income’

To build support and trust, developers and
policymakers are increasingly turning to tools
like Community Benefits Agreements (CBAs),
which ensure local communities receive tangible
retums (e.g, infrastructure investment, job
opportunities, or energy cost savings) in return
for hosting renewable energy projects.

Public support for this inclusive approach is
substantial; a Eurobarometer survey conducted in
October 2022 revealed that 88% of EU citizens
agree that the green transition should leave no
one behind. However, only 46% are confident that
this objective will be realised by 2050, highlighting
the need for concrete actions to address social
disparities during the transition.®

E Beyond the public in controversies: A systematic review on social opposition and renewable energy actors - ScienceDirect

7 Fairness perceptions of the green transition - Eurobarometer survey

8 Fairness perceptions of the green transition - October 2022 - Eurobarometer survey


https://www.sciencedirect.com/science/article/pii/S2214629622002535
https://europa.eu/eurobarometer/surveys/detail/2672
https://link.springer.com/article/10.1007/s10236-023-01577-5
https://europa.eu/eurobarometer/surveys/detail/2672
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Policy landscape: EU
instruments supporting
a fair energy transition

Overarching legislative
packages

The EU has established a range of concrete
actions in the form of overarching legislative
packages that guide the transition towards a
climate-neutral economy:

o European Green Deal: Launched in
December 2019, the European Green Deal
serves as the EU's strategic blueprint for
achieving climate neutrality by 2050. It aims
to transform the EU into a modern, resource-
efficient, and competitive economy, with a
central principle of ensuring that 'no person
and no place [is] left behind." This commitment
underscores the EU's dedication to a just
transition  that balances environmental
objectives with social equity.

o Clean Industrial Deal and Affordable
Energy Action Plan: In February 2025,
the European Commission unveiled the
Clean Industrial Deal, outlining concrete
actions to transform decarbonisation into
a driver of growth for European industries.
This initiative focuses on lowering energy
prices, creating quality jobs, and fostering
favourable conditions for companies to thrive.

9 Clean Industrial Deal - European Commission

Complementing this, the Affordable Energy
Action Plan aims to decrease energy costs for
citizens and businesses by accelerating the
deployment of renewable energy, improving
energy efficiency, and enhancing energy
market integration.®

The EU Clean Energy Package: The Clean
Energy Package (CEP), finalised in June 2019, is a
comprehensive EU strategy aiming to modernise
the economy and accelerate the transition
to clean energy for all Europeans. It pursues
three main goals: putting energy efficiency
first, achieving global leadership in renewable
energies, and providing a fair deal for consumers.
The CEP's govermnance is established by the
Regulation on the Governance of the Energy
Union and Climate Action which introduces an
integrated governance mechanism, requires
Member States to develop integrated National
Energy and Climate Plans (NECPs) across five
dimensions of the Energy Union, and establishes
reporting and monitoring by the Commission.
It also covers the Renewable Energy Directive
(RED 1I), promotes renewable energy use
with a binding EU target of at least 32%
by 2030 and includes measures to simplify
administrative  procedures and  strengthen



https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en
https://energy.ec.europa.eu/strategy/affordable-energy_en#:~:text=As%20part%20of%20the%20Clean%20Industrial%20Deal%2C%20the,delivery%204%20Being%20ready%20for%20potential%20energy%20crises
https://energy.ec.europa.eu/strategy/affordable-energy_en#:~:text=As%20part%20of%20the%20Clean%20Industrial%20Deal%2C%20the,delivery%204%20Being%20ready%20for%20potential%20energy%20crises
https://op.europa.eu/en/publication-detail/-/publication/7fa59d21-c7ff-11eb-a925-01aa75ed71a1
https://link.springer.com/article/10.1007/s10236-023-01577-5
https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en
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bioenergy sustainability criteria. Additionally,
it includes the Directive on Common Rules
for the Internal Market in Electricity, which
focuses on empowering consumers, enabling
new market participants like aggregators,
supporting smart meter deployment, and
promoting dynamic pricing.

Introduced in July 2021,
the Fit for 55 Package comprises legislative
proposals aimed at reducing net greenhouse
gas emissions by at least 55% by 2030,
compared to 1990 levels. It is a comprehensive
and ambitious legislative package that aims
to ensure that the EU is in line with meeting its
climate goals. The overarching aim of the Fit
for 55 package is to accelerate the EU's efforts
to become climate-neutral, while also ensuring
that the EU remains competitive and resilient.
The timescales for the goals set forth in Fit for
55 are both ambitious and urgent. The package
includes a range of targets and deadlines for
emissions reductions. This intermediate target
is seen as a critical milestone on the path to
achieving climate neutrality by 2050, in line
with the European Green Deal, which is at the
heart of the EU's sustainability agenda.

Achieving a fair energy transition also requires
targeted financial support. The overarching
legislative  packages previously  discussed
collectively include a set of practical financial
instruments specifically designed to mitigate social
impacts, assist vulnerable groups, and facilitate
regional adaptation to structural economic
changes. Outlined below are the proposals which
are critical to the challenge of achieving a fair and
just clean energy transition in the EU.

10 just Transition Mechanism - Housing Europe

The
Just Transition Mechanism, launched as part
of the European Green Deal, represents a key
instrument for ensuring regional equity in the
shift towards climate neutrality, especially
for coal-dependent territories. To access
JTM funding, Member States must develop
comprehensive Territorial Just Transition
Plans detailing their strategies to manage
regional economic impacts, ensure social
fairness, and involve local communities in the
transition process. With a total mobilisation
of approximately EUR 55 billion between
2021 and 2027, the JTM consists of three
complementary pillars:

Provides
grants to regions heavily dependent on
fossil fuels and carbon-intensive industries
to support economic diversification and
reconversion. Represents EUR 19.2 billion,
accounting for 5% of the 2021-2027
cohesion policy budget of EUR 392 billion.
Co-financing rates of up to 85% for less
developed regions, 70% for transition
regions, and 50% for more developed
regions.t®

Mobilises private investment in
sustainable infrastructure and small
and medium-sized enterprises (SMEs)
within just transition regions. Provides
budgetary guarantees to reduce the risk
for private investors, thereby encouraging
investments that align with just transition
objectives. It is expected to mobilise EUR
10-15 billion in mostly private sector
investments.


https://www.consilium.europa.eu/en/policies/fit-for-55/
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://www.housingeurope.eu/just-transition-mechanism-2/

Toward a Just and Fair Energy Transition in Europe: Strategies and Sustainable Pathways for Citizens

to Become Active Participants

© Topuria Design/Shutterstock.com

Offers
loans to public entities to finance projects
addressing social, environmental, and
economic challenges arising from the
transition. Combines EUR 1.3 billion of
grants from the EU budget with EUR
6-8 billion of loans from the European
Investment Bank (EIB), aiming to mobilise
between EUR 13.3-15.3 billion of public
investment..!t

In addition, acknowledging the unique
vulnerabilities of coal-dependent territories, the
EU also launched the Coal Regions in Transition
Initiative in the Western Balkans and Ukraine.
Initiated in 2020, this programme supports 17
regions across Bosnia and Herzegovina, Kosovo,
Montenegro, North Macedonia, Serbia, and
Ukraine. It provides tailored technical assistance,
peer-to-peer exchanges, and guidance on
developing community-supported  transition
strategies, fostering cooperation and facilitating
a shift away from coal-based economies.

Y Just Transition funding sources - European Commission

Introduced
under the Fit for 55 package, the SCF is
specifically designed to protect vulnerable
populations from rising energy costs due to
the extension of the EU Emissions Trading
System (ETS) to buildings and road transport
sectors. Operational from 2026 to 2032, the
SCF is expected to provide approximately
EUR 86.7 billion in EU funding, supported
by national contributions. Member States
must develop detailed Social Climate Plans
outlining measures to support energy-poor
households, conduct public consultations,
and ensure transparency in fund distribution.
To finance these measures and investments
supporting the most vulnerable groups,
the SCF will combine revenues generated
from auctioning allowances under the ETS2,
alongside 50 million allowances from the
existing EU ETS. In addition, Member States
are required to contribute a mandatory 25%
toward their respective Social Climate Plans.
The SCF's primary functions include direct
financial assistance (e.g., energy vouchers
and rebates) for households facing significant
cost increases and structural investments
in energy-efficient  building renovations,
clean and affordable mobility solutions, and
renewable energy systems at the household
and community levels..

The European Social Fund Plus is the EU’s
main financial instrument for investing in
people and implementing the European
Pillar of Social Rights. With a total budget
of EUR 142.7 billion for the 2021 to 2027
period, the fund plays a critical role in
supporting employment, education, skills
development, social inclusion, and poverty


https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/social-climate-fund_en
https://european-social-fund-plus.ec.europa.eu/en#:~:text=The%20European%20Social%20Fund%20Plus%20%28ESF%2B%29%20is%20the,Union%20%28EU%29%E2%80%99s%20main%20instrument%20for%20investing%20in%20people.
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism/just-transition-funding-sources_en
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reduction. It is also a cornerstone of the
EU's socio-economic recovery from the
COVID-19 pandemic, helping Member
States address increased inequalities and
disruptions to labour markets, education, and
health systems. As part of the EU’s cohesion
policy, the ESF Plus contributes to reducing
disparities between regions and Member
States by promoting economic, social, and
territorial cohesion. The ESF Plus consolidates
four previously separate programmes from
the 2014 to 2020 period (the European Social
Fund, the Fund for European Aid to the Most
Deprived, the Youth Employment Initiative,
and the EU Programme for Employment and
Social Innovation) into a collective structure.
Support is delivered mainly through shared
management between the Commission
and Member States, with EUR 142 billion
allocated under this strand, and an additional
EUR 762 million under the centrally managed
employment and social innovation strand.
Through these mechanisms, the ESF Plus
helps translate the 20 principles of the
European Pillar of Social Rights into concrete
actions for a fairer, just and more inclusive
Europe.

The Cohesion Fund is one
of the EU’s primary instruments for supporting
economic, social and territorial cohesion with
a total budget for 2021-2027 of EUR 48
billion. It targets Member States with a gross
national income (GNI) per capita below 90%
of the EU 27 average, providing co-financing
for major infrastructure and environmental
projects. While not exclusively designed for
climate action, the fund has increasingly been
directed towards energy transition priorities,
including investments in clean transport,

energy efficiency, and renewable energy
deployment. In the context of a just transition,
the fund plays a critical role in enabling less
affluent regions to modemise their energy
systems, create green jobs, and strengthen
local resilience.

For the 2021-2027 programming
period, the ERDF focuses on several key
priorities, including promoting a greener,
low-carbon transitioning towards a net zero
carbon economy and resilient Europe. It makes
available a budget of approximately EUR 390
billion for 2021-2027.

Established in response to the COVID-19 crisis,
the RRF provides EUR 723.8 billion in grants
and loans, making it the largest EU stimulus
package in history. At least 37% of each
national plan funded by the RRF must contribute
directly to climate-related investments. Under
the RRF is also the REPowerEU plan to reduce
the EU’'s dependence on Russian fossil fuels,
accelerate the roll-out of renewables, and
enhance energy system resilience while
ensuring the transition is socially equitable
and regionally inclusive. Key areas of RRF
investment include:

energy efficiency upgrades, especially in
social housing;

renewable energy deployment and grid
modernisation;

sustainable mobility and electrification of
public transport;

digitalisation initiatives aimed at smarter,
more resilient energy systems.


https://commission.europa.eu/funding-tenders/find-funding/eu-funding-programmes/cohesion-fund-cf_en
https://ec.europa.eu/regional_policy/funding/erdf_en
https://ec.europa.eu/regional_policy/funding/erdf_en
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility_en
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Within the EU’s climate and energy framework, a
number of binding directives and governance tools
ensure that Member States are both empowered
and obligated to deliver the transition in a socially
balanced and territorially cohesive way.

This is the legal
framework for the development of clean
energy across all sectors of the EU economy.
The revised directive introduces stronger
measures to ensure that all possibilities for the
further development and uptake of renewables
are fully utilised. This will be key to achieving
the EU's abjective of climate neutrality by 2050
and to strengthen Europe's security of energy
supply. In addition to a new headline target
to double the existing share of renewable
energy sources, a strong policy framework will
facilitate electrification in different sectors,
with new increased sector-specific targets for
renewables in heating and cooling, transport,
industry, buildings and district heating/cooling,
but also promoting citizen ownership models
through the recognition of Renewable Energy
Communities (RECs). RECs are intended to
enable individuals, households and local
authorities to participate in renewable energy
production, helping to decentralise the energy
system while also ensuring that the benefits of
the transition (e.g., lower energy costs and local
value creation) are more equitably shared.

This directive provides the legal backbone for
the functioning of a fair, competitive, and
integrated electricity market across the EU.

It aims to empower consumers and facilitate
their active participation in energy markets
by granting rights to access dynamic pricing,
switch suppliers, and participate in demand-
side flexibility. Crucially, the directive includes
explicit provisions on energy poverty, requiring
Member States to define and monitor the
phenomenon and to implement targeted
measures for its mitigation. It also sets out
a framework to support the development of
Citizen Energy Communities (CECs), allowing
groups of consumers to jointly engage in
electricity generation, sharing and storage.
These elements are particularly relevant to
the just transition, as they seek to reduce
structural inequalities in market participation,
enhance energy access in underserved areas,
and ensure that no group is excluded from the
benefits of the energy transition.

NECPs are the central planning and
reporting tool under the Governance Regulation
of the Energy Union and Climate Action. They
outline how each Member State intends to
meet its climate and energy objectives across
five dimensions, including decarbonisation,
energy efficiency, energy security, internal
energy market and research, innovation and
competitiveness. Importantly, the NECP process
requires transparent stakeholder engagement
and public consultation, ensuring that civil
society, regional authorities, and vulnerable
groups have a say in shaping national transition
pathways. The 2024 revisions of the NECPs
are expected to integrate stronger social and
territorial dimensions, including alignment with
the Social Climate Fund and the Just Transition
Mechanism.



https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-directive_en#the-revised-directive
https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-directive_en#the-revised-directive
https://eur-lex.europa.eu/eli/dir/2019/944/oj/eng
https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en
https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en
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How Green Deal
Call-funded projects are
contributing to achieving

a just energy transition

Challenges the energy
transition presents

While the European Green Deal and other
related legislative packages provide a strong
framework for decarbonisation, the shift to a
climate-neutral energy system presents a set

of complex and interlinked challenges. These
go beyond technology deployment and require
careful management of social, economic, and
governance dimensions. The following outlines
some of the core challenges that threaten the
just implementation of the EU’s climate targets.

Ensuring affordable access to clean energy across all income groups

The rising cost of energy, particularly during the post-2022 energy crisis and the present
political instability, has heightened the risk of energy poverty across the EU. Despite long-
term benefits of renewables, up-front costs and infrastructure gaps risk leaving lower-income

households behind.

EU targets under the revised Energy Efficiency Directive (EED) and RED Il require significant
household-level investment in insulation, heating systems, and self-generation. These are
upgrades that remain out of reach for many vulnerable groups without tailored support.

Electrification of heating and transport (e.g. heat pumps, electric vehicles) risks exacerbating
inequalities where grid capacity or financial incentives are lacking.

Without specific measures, rural and peripheral regions may face a slower or more expensive
transition, deepening regional disparities in energy access and affordability.
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Supporting workforce and economic restructuring in carbon-intensive regions

Phasing out fossil fuels under the EU ETS and associated regulations will lead to job losses and
economic contraction in coal-dependent and industrial regions.

The scope and pace of reskilling efforts are not yet sufficient to match the labour shifts required
by the green transition, particularly in sectors with high employment but low mobility.

While the Just Transition Fund and REPowerEU support regional redevelopment and
diversification, many local economies still lack the absorptive capacity to generate stable,
quality employment in clean energy sectors.

Building public acceptance and trust in clean energy infrastructure and policy

Resistance to renewable energy projects (e.g., wind, solar farms, and grid reinforcements)
continues to delay deployment, often due to concerns over land use, visual impact, and local
benefits.

Public participation remains patchy across Member States, with some regions lacking
framewaorks for community involvement in energy planning. This undermines the legitimacy of
local projects and risks disengagement.

Despite EU policy support for energy communities (under REDIII and the Internal Energy Market
Directive), requlatory and financial barriers persist, limiting the rollout of citizen-led initiatives.

Low levels of energy literacy, particularly regarding the costs, benefits, and functioning of clean
energy systems, make it difficult to foster broad societal support for transition measures.

© Quality Stock Arts/Shutterstock.com
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objectives and results This section will show;ase practical examples
of how EU-funded projects directly contribute

of the Green Deal to overcoming the core challenges identified
Call-fu n d ed p rOj ects in achieving a just energy transition. For more

information on these project impacts, visit and
read the published GDSO success stories.

AUR{DRA

AURORA: Energy tracker app and the establishment of local energy communities

The AURORA project is a collaborative initiative involving universities, municipalities, and civil society
organisations across Europe. Its primary objective is to empower citizens to actively participate in the
energy transition by combining digital tools with community-led renewable energy initiatives. AURORA
focuses on two key components: the AURORA Energy Tracker App and the establishment of local
energy communities.

The AURORA Energy Tracker App is a user-friendly mobile application designed to help individuals
monitor and manage their energy consumption across heating, electricity, and transportation. Through
providing tailored recommendations, the app encourages users to adopt more sustainable behaviours
and reduce their carbon footprints. Available on both Android and i0S platforms, the app has seen
significant engagement, with over 1 174 downloads and approximately 60 000 energy consumption
entries recorded to date.*

In parallel, AURORA has facilitated the creation of local energy communities that enable citizens to co-
own renewable energy installations. For instance, in Aarhus, Denmark, a community-owned rooftop solar
photovoltaic installation with a capacity of 98 kW has been established. This initiative allows members
to invest in renewable energy and monitor their share of energy production through the AURORA Energy
Tracker App, effectively linking personal consumption with community generation.** Similarly, in Spain,
AURORA has established a community energy scheme at the Centro Cultural Palomeras School, in
Madrid. This involves the installation of a 40 kWp photovoltaic system and two air-source heat pumps
to reduce reliance on fossil fuels. It is funded via @ EUR 150 000 crowdfunding campaign (83% secured
as of March 2025) and supported by the energy cooperative Ecooo. The financing model allows for
microloans repaid through energy savings, making the project financially accessible while embedding
local ownership. Students, parents, and staff have actively participated, reinforcing the role of education
and citizen engagement in energy transition efforts. These energy communities demonstrate how local
collaboration and financial innovation can lower entry barriers to renewable energy investment while
reinforcing trust in clean energy solutions. The model is already being considered for replication in other
schools and public buildings across Madrid.

12 https;//www.aurora-h2020.eu/2024/05/18/aurora-app-usage-and-results-part-ii

13 Aarhus University Solar Cooperative: Pioneering Citizen Science Project tackles Climate Change - AURORA H2020


https://projects.research-and-innovation.ec.europa.eu/en/strategy/strategy-2020-2024/environment-and-climate/european-green-deal/green-deal-projects-support/green-deal-success-stories?page=0
https://www.aurora-h2020.eu/2024/09/18/aurora-app-usage-and-results-part-ii
https://www.aurora-h2020.eu/2024/08/02/aarhus-university-solar-cooperative-pioneering-citizen-science-project-tackles-climate-change/
https://www.aurora-h2020.eu/
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ARV: Climate-positive circular communities

The ARV project is a pan-European initiative that aims to demonstrate how energy and resource-
efficient building renovation can be rapidly scaled to help achieve the EU’s climate neutrality
goals. The project brings together a consortium of cities, construction companies, researchers, and
technology providers to create climate-positive circular communities (CPCCs) through the integration
of renewable energy systems, circular building practices, and digital innovation. ARV centres its work
on three foundational principles: integration, circularity, and simplicity. These concepts underpin the
project's aim to make deep building renovation technically viable, while also being socially inclusive,
economically feasible, and replicable across diverse contexts.

At the heart of ARV’s work is a strong focus on energy and resource efficiency in buildings. The
project is being implemented through six large-scale demonstration communities located in Oslo
(Norway), Utrecht (Netherlands), Senderborg (Denmark), Trento (Italy), Palma de Mallorca (Spain),
and Karvina (Czech Republic). These communities are collectively renovating over 150 000 m? of
built environment, primarily in public and social housing sectors. The renovation efforts incorporate
more than 50 technical and social innovations, including prefabricated facade elements, smart
HVAC systems, renewable energy integration, and advanced digital monitoring tools. In addition
to technical innovation, the project adopts a co-creation approach involving residents, city
authorities, and local businesses. Citizen engagement is facilitated through participatory design
processes, energy literacy activities, and smart interfaces that provide real-time feedback on energy
consumption and environmental impact. The project also develops business models and financial
mechanisms to support long-term investment in energy-efficient renovation, with a particular focus
on affordability and replicability in lower-income communities.



https://greendeal-arv.eu/
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I-CHANGE: Living labs for behavioural climate solutions

The |-CHANGE project brings together research institutions, local authorities, and community
organisations to empower individuals and communities in addressing climate change through
behavioural change and citizen science. The project’s core objective is to demonstrate that small,
collective changes in individual behaviour, when informed by real-time environmental data, can
lead to significant reductions in carbon emissions and support the wider goals of climate neutrality.

I-CHANGE operates through eight Living Labs located in diverse urban and peri-urban areas,
including Amsterdam, Bologna, Genoa, Jerusalem, Dublin, Hasselt, Barcelona Metropolitan Area, and
Ouagadougou. These living labs serve as platforms for co-creation and experimentation, engaging
citizens directly in environmental data collection, interpretation, and local solution-building.
Participants are equipped with personal and low-cost environmental sensors (e.g. MeteoTrackers),
which allow them to monitor variables such as air quality, local temperatures, and personal carbon
footprints. For example, in Genoa, citizen science has been embedded into schools and community
groups to drive awareness and behavioural change. Participants are co-designing local adaptation
strategies based on data collected within their neighbourhoods, creating a tangible connection
between climate action and everyday life. Similar initiatives are underway across the other living
labs, with educational campaigns, urban mobility tracking, and household energy monitoring forming
core parts of the project’s outreach. For instance, the project has developed “Our Climate Story”, a
climate literacy and collaboration tool designed as an interactive table-top game that transforms
complex climate science into accessible, real-world scenarios, using role-playing and group problem-
solving to promote sustainable behaviours. It has been widely adopted by schools, municipalities,
and community organisations, with resources developed to ensure modularity and scalability across
cultural contexts. Through this initiative, -=CHANGE offers an innovative educational platform that
increases energy literacy to support long-term behaviour change while strengthening engagement
through gamification and cooperation between citizens, educators, and local authorities.



https://ichange-project.eu/
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SOCIO-BEE:
Community for Change

SOCIO-BEE: Mobilising citizen science for behavioural changes on urban air pollution

SOCIO-BEE is a muilti-city initiative that combines citizen science, emerging technologies, and
behavioural insights to tackle urban air pollution, which is one of the most pressing environmental
and public health challenges across Europe. The project is designed to empower communities through
participatory science, equipping citizens with the tools, knowledge, and digital platforms to collect air
quality data, interpret findings, and take action.

Operating in Zaragoza (Spain), Ancona (Italy), and Maroussi (Greece), SOCIO-BEE’s pilot campaigns
have successfully engaged citizens in environmental monitoring through wearable sensors, drones,
and a dedicated digital learning environment called AcadeMe. The project’s methodology is built
around a citizen science model for moving from awareness to behaviour change through interactive,
community-led data collection and collaborative learning. The initial pilot phase reached over 500
active users, with a strong technology acceptance rate and 75% of participants reporting increased
awareness of air pollution issues. The project’s participatory model is supported by an ethical and
inclusive engagement framework, and a practical digital infrastructure that includes mobile/web
interfaces for managing campaigns and visualising real-time data. Community leaders, named as
“Queen Bees,” coordinate activities within their local groups, helping to develop local skills, promote
social cohesion, and enhance environmental literacy in the process. The project also addresses the
critical issue of affordability by exploring innovative financing models (e.g., public-private partnerships
and social impact bonds) that can support long-term citizen science initiatives beyond the project
lifetime. These models are intended to lower entry barriers for vulnerable communities, supporting
more equitable participation in climate action and enhancing resilience to air pollution through locally-
driven solutions.



https://socio-bee.eu/
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Smart Energy
Solutions for Africa

:QSESA

SESA: Localised innovation with global relevance

SESA (Smart Energy Solutions for Africa) is a strategic EU-Africa partnership that supports inclusive
energy innovation across nine African countries. The project focuses on co-developing and testing
decentralised, affordable clean energy technologies, ranging from microgrids and solar photovoltaics
(PV) to second-life battery systems and clean cooking solutions. These innovations are deployed through
local living labs and business pilots that serve as scalable, real-world models of sustainable energy
access in underserved communities. While SESA operates within the African context, the solutions and
business models it develops offer valuable insights for European applications. The project's focus on
decentralised renewable energy, innovative storage solutions, and community-driven implementation
aligns with Europe's goals for a just clean energy transition. SESA promotes mutual leaming and the
potential adaptation of successful strategies across continents by facilitating partnerships between
Europe and Africa on sustainable energy innovation.

One of SESA's flagship initiatives is being led by EcoGreen Solutions in Rwanda. The project has
transitioned from a donor-dependent clean cooking programme into a commercially viable, market-
based business. Through local material sourcing and streamlined production, EcoGreen reduced the
cost of clean cookstoves from EUR 50 to just EUR 10, dramatically improving affordability for low-
income households. At the same time, the company expanded its retail presence from five to 46 outlets
nationwide and scaled its customer base from 5 800 in 2022 to 17 800 by 2024 (240% increase).
This business transformation was accompanied by tangible socioeconomic benefits. EcoGreen created
67 direct jobs, 58% of which are held by women, and supported 301 additional indirect jobs across
the supply chain.

Another example is SESA's successes in Ghana, where the project supported a local organisation called
Nastech Power Solutions in deploying smart microgrids across three unelectrified communities, now
serving more than 2 000 residents. These systems have catalysed local economic development and
improved educational infrastructure by powering schools. Nastech also introduced a circular model
for recycling and repurposing electronic and battery waste, reducing CO, emissions by over 20 tonnes
and repurposing 250 tonnes of materials. Product certification and regulatory approvals from Ghana'’s
Environmental Protection Agency and Standards Authority have positioned Nastech for long-term
scale-up, supported by partnerships with GIZ and national authorities. Additionally, in Malawi, SESA
enabled another local organisation called Smart Energy Enterprise (SEE) to deploy solar-powered
irrigation systems to support smallholder farmers, with 25 systems installed in northern Malawi. SEE
developed a digital loan and pump management platform and partnered with local banks to offer
flexible irrigation loans, enhancing both accessibility and financial sustainability. SESA is empowering
long lasting impacts by supporting locally led businesses, building regional capacity and enabling
business models that can drive long-term energy access.
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TENERGICA

ENERGICA: Integrated community energy systems for inclusive energy access

ENERGICA is a Green Deal Call-funded project uniting 11 African and 17 European partners to co-
develop inclusive, context-specific renewable energy solutions across three demonstration sites:

« In Madagascar, ENERGICA has implemented direct current nano-grids integrated with photovoltaic
systems to support both household electricity and productive uses such as water pumping,
refrigeration, and rice husking. Existing diesel-powered agricultural equipment has been retrofitted
to electric motors, increasing energy efficiency while reducing fuel costs.

« In Sierra Leone, the project focuses on low-tech, locally manufactured biogas digesters coupled
with water purification systems. This circular economy model transforms organic waste into energy
and fertiliser while providing clean water, addressing both energy access and sanitation challenges.
Plans are underway to use the biodigester's heat for hospital water heating and disinfection, with
ongoing investigations into hydrogen energy systems for producing medical-grade oxygen.

e |In urban Kenya, ENERGICA supports the deployment of solar-powered electric motorcycles
(boda-bodas) and the establishment of smart energy management systems for battery fleet
management. The initiative includes the development of grid-connected swapping stations,
enhancing decarbonisation efforts and reducing power outages. This model promotes sustainable
urban mobility, while also creating employment opportunities, with 100 new jobs generated through
the establishment of 10 hubs in Nairobi servicing 1 300 electric motorcycles.

ENERGICA's approach demonstrates how tailored renewable energy solutions, developed in
collaboration with local communities, can effectively address diverse energy access challenges across
different African contexts. The emphasis on local manufacturing, capacity building, and sustainable
business models offers valuable insights for similar initiatives aiming to achieve inclusive and equitable
energy transitions without substantial provisions of subsidies.

Importantly, both the African project examples (SESA and ENERGICA) illustrate how market-based
business models can serve vulnerable populations living in poverty without relying on traditional
subsidy schemes. Through combining pay-as-you-go tariffs, micro-loan financing and local production,
these initiatives create affordable entry points and sustainable revenue streams. For example, SESA’s
EcoGreen EUR 10 cookstove with embedded micro-loan repayment unlocks clean technology for
the lowest-income households. ENERGICA further demonstrates this approach through nano-grids
in Madagascar that support the productive use of electricity; biogas systems in Sierra Leone that
convert waste into energy and fertiliser; and solar-powered e-mobility solutions in Kenya, supported by
battery-swapping stations. These approaches show that, even in underserved contexts, energy-poor
populations can become empowered customers rather than grant-recipients, which provides longer-
term development prospects.



https://energica-h2020.eu/
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Energy communities as
focal points for a just
energy transition

Energy communities are collective action
initiatives that empower citizens and local
stakeholders to actively participate in the
energy system as ‘prosumers’ who generate,
share, and manage their own energy. These
communities take diverse forms and scales,
from neighbourhood cooperatives to city-
wide initiatives, and may engage in a range
of energy-related activities such as renewable
energy production, energy efficiency, demand
response, and electric mobility. At their core,
energy communities are built on open, voluntary
participation and democratic governance. While
they can operate economically viable projects,
their primary purpose is to deliver social,
environmental, and local economic benefits,
rather than maximising profits. They often bring
together a mix of actors including citizens,
municipalities, network operators, SMEs,
energy companies, and non-governmental
organisations (NGOs) who work together
towards a collective goal and transform the
energy system from the bottom up.

W, F

Energy communities play a critical role in Europe’s
goal for a just energy transition, serving as both
focal points of community engagement and
living labs for innovation. This section explores
their formal definitions under EU law, the active
EU projects supporting them, the benefits they
offer, illustrative case studies, and the drivers and
challenges shaping their future.

Legal definitions of
energy communities

The European Union formally recognises two
legal forms of energy communities:

+ Renewable Energy Communities (RECs),
as defined in the Renewable Energy Directive
(EU) 2018/2001, which focus on locally owned
renewable energy generation and sharing.

o Citizen Energy Communities (CECs),
introduced in the Internal Electricity Market
Directive (EU) 2019/944, which allow a broader
scope of activities across the electricity
market, including supply, aggregation, and
storage (without proximity restrictions).
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Geographical
scope
either location or interest.

Activities

or renewable).

Participants

a5

and associations.

Autonomy

effectively controlled by an
individual member.

Effective
control

No geographical restrictions.
The community can be based on

Operate in the electricity sector and are
technology-neutral (fossil fuel source

Any actor can participate,
including public energy companies

Decision-making power is limited
to actors other than large energy
undertakings. Communities can be

Medium-sized and large enterprises
are excluded from exercising effective
control in fact (e.g. through supply
agreements or contracts) or by law

(e.g. ownership and voting rights).

Geographical restriction for actors
in effective control. The community
will be primarily location-based.

Broad range of activities related to all
forms of renewable energy.

Restricted membership - natural
persons, local authorities, SMEs whose
participation is not their primary
economic activity.

The community cannot be
effectively controlled by an
individual member or traditional
market actors.

Exclude large enterprises and those
not “located in the proximity” of the
community-owned renewable energy
project from being able to exercise
effective control.

Figure 2: Definitions and comparisons between RECs & CECs (Source: RECAH project)

While both RECs and CECs emphasise community
control and benefits, a REC is generally renewable
focused and place-based, ensuring local
stakeholders drive and benefit from projects
in their area. A CEC has a broader functional
scope, potentially spanning multiple areas
and energy services (including purchasing or

managing infrastructure). Also, the membership
criteria differ: RECs explicitly limit participation to
individuals, SMEs, and local authorities, whereas
CECs can include a broader set of actors (e,
larger companies, if they remain effectively
member-controlled) as long as governance is
democratic and open.



https://wayback.archive-it.org/12090/20240322154419/https:/rural-energy-community-hub.ec.europa.eu/document/download/ad6b8f71-3f98-48ae-b470-07cd3091075c_en?filename=GD1_Rural-Energy-REPORT-FINAL_0.pdf
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Joining or forming an energy community can
result in substantial social, environmental, and
economic benefits for individuals and localities.
Community members can achieve outcomes that
would be difficult alone by pooling resources and
working collectively:

Energy communities often
reinvest profits locally, provide energy at cost,
orimplement solidarity schemes. By generating
power locally (e.g., solar panels on a school or
wind turbines by a cooperative) and sharing
the output, communities can offer members
lower energy prices or distribute surplus
revenues to support vulnerable households.
Energy communities actively address energy
poverty, for instance by offering energy
efficiency advice, small grants, or subsidised
tariffs to low-income members. Lower energy
bills, coupled with community-funded retrofits
(like better insulation or efficient appliances),
directly alleviate energy poverty.

: When local citizens are co-
owners of energy projects, opposition tends
to turn into support. Energy communities build
social licence for renewable installations,
where a wind farm or solar PV plans
developed by a co-operative is far less likely
to face “Not In My Backyard” complaints.
The EU Renewable Energy Directive notes
that community-led renewable projects have
resulted in substantial added value in terms
of local acceptance of renewable energy and

access to additional private capital, expanding
investment and citizen participation. Through
means of involving residents from the
start, energy communities can expedite
permitting and grid connection processes.
Local authorities are often more willing to
grant permits when the project benefits their
constituents directly. In practice, this means
faster project development and a smoother
rollout of renewables critical to Europe’s
climate goals.

Energy communities can spark
local economic development. Installing and
maintaining renewable energy installations
creates local jobs (from engineers to
electricians), and the community often
prioritises hiring local workers or contractors.
For example, a bioenergy village might employ
locals to run a biomass heating plant; a solar
cooperative might train volunteers to do
basic maintenance or outreach. Community
energy projects also spark volunteerism
and education: members often volunteer in
awareness campaigns, workshops at schools,
or energy audits for neighbours. This builds
local capacity and skills, where the community
becomes a living lab where people learn about
renewable technologies, energy savings, and
participatory governance. Over time, this
know-how can spill over, prompting members
to pursue careers or further initiatives in the
green economy.

Communities improve their energy security
by producing energy locally. They become
less reliant on imported fuels or distant
power plants, insulating members from price
volatility and supply disruptions. For instance,
a village with its own solar-battery microgrid
can keep the lights on during wider power
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outages. Energy communities also tend to
invest in diverse systems (solar, wind, biomass,
storage, demand response), which enhances
resilience. This local energy self-reliance builds
social capital, where people trust that their
community can collectively handle challenges.
It also fosters a sense of empowerment and

pride: community members see tangible proof
that they can take control of their energy
future, which strengthens community bonds.

To illustrate these benefits, below are case
studies from energy communities across different
EU Member States:

Figure 3: Som Energia energy community (Source: Tierra)

© Som Energia

National-scale Renewable Energy Cooperative
(REC): Som Energia is Spain's first energy
cooperative, founded in 2010 by 150 citizens
in Catalonia. It has since grown exponentially.
By 2017 it reached 47 000 members, and as
of 2024 it has around 68 000 members. The
cooperative supplies renewable electricity to
its members across Spain and reinvests in new
renewable plants. Faced with the removal of
feed-in tariffs in Spain, Som Energia innovated
a generation kWh financing scheme where over
6 000 members invested EUR 15 million to build
new solar projects at market rates. Members

enjoy renewable power at lower costs and a
share in the projects’ output. Members actively
participate in governance (‘one member, one
vote”’) and become co-owners of the green
transition. Som Energia’s projects provide local
jobs during construction and operation, and
profits stay within the community. The coop
also runs educational programs and energy-
saving advice for members. Som Energia inspired
dozens of other Spanish energy communities by
proving a large-scale, citizen-driven model works
in practice, and showed that even without heavy
subsidies, cooperatives can thrive through citizen
commitment and innovation.


https://www.tierra.org/comunidades-energeticas/wp-content/uploads/2021/03/Som-Energia.jpg
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Figure 4: KriZevci solar roofs (Source: Green Energy Cooperative)

© Green Energy Cooperative (ZEZ)

KriZzevci Solar Roofs
(Croatia)

Crowdfunded Solar in a Small Town: KriZevci,
a town in Croatia, launched the country’s
first community energy project in 2018 by
crowdfunding a solar power plant on the rooftop
of a municipal building. Citizens collectively
invested (with returns through energy savings
and sales) to finance the 30 kW installation.
This pioneering project, supported by a local
green energy NGO, was so successful that it
fully funded within days. It demonstrated a

replicable model for Croatia and the Westemn
Balkans. The town now saves on energy costs
(funds that can be redirected to public services),
investors earn modest interest, and the project
raised awareness citywide, which led to plans
for a series of solar roofs and even a battery
storage community project. The social capital
in Krizevci increased as citizens saw their
collective action result in a tangible asset; it
spurred wider interest in energy communities
in Croatia, eventually informing national law
changes to accommodate RECs.


https://www.zez.coop/en/projekt/krizevci-solar-roofs/
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Figure 5: Wildpoldsried Energy Village
© Siemens AG

Wildpoldsried, a small Bavarian village with just
over 2 600 inhabitants, has become a flagship
example of how energy communities can take
ownership of the energy transition. Since the late
1990s, the municipality and its citizens have
collectively pursued a bold vision: to become
energy self-sufficient and beyond. As of 2024,
Wildpoldsried energy community generates over
500% of its electricity needs from renewable
sources and exports the surplus to the grid,
turning the village into a net energy producer as a
renewable energy community.

The initiative is built on citizen and farmer
ownership of renewable infrastructure, backed
by the municipality strongly supporting the
developments in local planning and engagement
with local citizens. Households and cooperatives
have invested in solar PV, biogas plants, small
wind turbines, and hydropower, with over 300

renewable installations spread across the
municipality. Farmers operate digesters that
convert manure and organic waste into electricity
and heat, which are distributed via a district
heating network to public buildings and homes.

Through community-led planning and investment,
Wildpoldsried has unlocked significant local
benefits. The energy surplus yields approximately
EUR 4 million in annual revenue, much of which is
reinvestedinto local publicinfrastructure, including
schools, community halls, and climate-resilient
transport. Local companies handle construction,
maintenance, and energy services, thereby
also stimulating green jobs and supporting the
regional economy. Wildpoldsried also participates
in EU-funded smart grid trials, such as the IRENE
and IREN2 projects, which test how decentralised
systems like Wildpoldsried's can balance supply
and demand at the local level. This further
demonstrates how energy communities are acting
as living labs for experimentation, supporting
innovation in the clean energy transition.
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Recognising the importance of energy
communities, the EU has launched several
initiatives to support their development and
replication across EU Member States:

Launched by the European Commission, this
hub acts as a knowledge and networking
platform for citizen-led energy initiatives. It
offers resources such as best practice guides,
case study databases, and regional advisors
who help local groups navigate regulatory and
business model challenges. The Hub’s services
include webinars, matchmaking events, and
toolkits on how to create energy communities,
aimed at empowering prosumers (producer-
consumers) and local authorities alike.

Established in September 2024,
this facility provides technical assistance
and grants to early stage developed energy
communities across the EU. It serves as a one-
stop-shop for communities seeking support to
start or scale projects, offering expert guidance
on legal, technical, and financial aspects. The
EECF builds on earlier support structures like
the Energy Communities Repository and
the Rural Energy Community Advisory Hub,
consolidating their efforts under one roof.

: CLR is a support service
that complements energy communities by
focusing on building renovations. Often,
communities engage in energy efficiency and

housing upgrades, alongside renewable energy
generation (e.g. aggregating homeowners
for joint retrofitting projects). This support
service helps citizen groups set up one-stop-
shops for renovations, access financing, direct
expert support, capacity building and integrate
these efforts with community energy supply,
ensuring energy savings and tackling energy
poverty through building improvements.

RECAH (2022-2024) specifically
targeted rural areas, recognising that energy
communities can drive rural development
and revitalisation. It provided on-site expert
visits, template business models for farm-
based energy cooperatives, and guidance on
combining EU agricultural funds with energy
projects. The hub’s goal was to ensure that the
clean energy transition also benefits farmers
and villages, aligning with the European
Commission’s vision for food and agriculture
which emphasises energy communities as
drivers of rural resilience and diversification
(e.g. farmers eaming income as energy
producers, and rural SMEs providing energy
services).

ECR (2022-2024) focused on providing
technical assistance to energy communities
in rural and urban areas. The Repository
collected data on existing energy communities,
identified regulatory/financial barriers, and
provided dedicated support to at least 150
energy communities across all Member States.
Its website features an interactive map of
projects, reports on common barriers, and a
helpdesk for community organisers.
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This section analyses the main drivers enabling
energy community expansion, examines the
barriers that still hinder their development,
highlights recent reforms and pilot initiatives,
and discusses future perspectives including
new sector involvement, digital innovations, and
policy recommendations to scale and diversify
energy communities.

have been a major driver for energy
community growth. The EU's Clean Energy for
All Europeans package (2019) established the
concepts of Renewable Energy Communities
(RECs) and Citizen Energy Communities (CECs)
in law, giving citizens the right to generate,
consume, share, and sell energy collectively.
The recast Renewable Energy Directive (RED
Il, 2018) and the Internal Electricity Market
Directive (IEMD, 2019) required Member
States to remove barriers and create “enabling
frameworks” for energy communities. These
directives have spurred national legislation
recognising community energy and obliging
authorities to actively support it. In addition,
the EU has continued to raise its ambitions,
increasing the 2030 renewable energy
target to 42.5% in 2023, which is a signal of
strong political will that indirectly encourage
community projects. In addition to regulatory
support, substantial EU funding has been
made available: the Recovery and Resilience
Facility (RRF) made billions of euros available

for local renewable projects, and continuation
of support programs like the Citizen Energy
Advisory Hub (CEAH) and related Horizon
projects offer technical assistance to new
energy communities. This top-down support
provides legal legitimacy, initial funding, and
political momentum, motivating communities
to form and grow.

driven by rapid technological
progress has resulted in cost reductions in
renewable energy, which lowers the entry
barriers for community projects. Over the
last decade, the cost of solar PV has fallen
by roughly 909%, onshore wind by 70%, and
battery storage by over 90%, making these
technologies more affordable than ever!4
This decline means that even small-scale
installations are economically viable without
heavy subsidies. Solar panels, in particular,
have transformed from a costly niche to
one of the cheapest sources of electricity.
As a result, communities can install rooftop
PV arrays, small wind turbines, or battery
banks at reasonable cost and see payback
periods that attract member investments. For
example, many cooperative solar farms and
rooftop initiatives no longer need traditional
feed-in tariffs to be financially sustainable, as
renewable generation can compete with retail
electricity prices.

where citizens are increasingly motivated to
take control of their energy future, driven by
growing awareness of climate change, the
desire for energy self-sufficiency, and recent
high energy prices. Public acceptance of
renewables is at an all-time high as people
see clean energy as a solution not only to

14 Solar panel prices have fallen by around 20% every time global capacity doubled - Our World in Data
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environmental concems but also to energy
security and household costs. The energy
crisis of 2022-2023, with its spike in gas
and electricity prices, acted as a wake-up call
that exposed the risks of relying on imported
fossil fuels. In response, communities and
households have shown a surge of interest
in local renewable generation and collective
energy schemes. High retail electricity prices
have provided extra incentive for consumers to
invest in solar panels, join energy cooperatives,
or form new community energy initiatives. At
the same time, citizens are more engaged
in the energy transition narrative, terms like
“prosumers” and “energy democracy” have
entered the mainstream, reflecting a demand
for greater participation. This is evidenced by
the emergence of new energy communities
in countries like Spain, where the number of
citizen-led energy communities reached 291
by late 2023, largely thanks to proactive
groups of residents taking advantage of self-
consumption schemes and subsidies. Even
in Member States where official frameworks
lag, pioneering citizens are organising solar
cooperatives, wind cooperatives, and energy
sharing clubs on their own initiative.*®
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are persistent despite high-
level policy support, where many energy
communities face complex regulations
and bureaucratic hurdles on the ground. In
some EU countries, the EU directives have
been transposed slowly or only superficially,
copying definitions of RECs and CECs into
law without providing the detailed rules and
the national enabling framework needed
for implementation. Some Member States
have still not fully transposed the directives,
leaving legal uncertainty for citizens who
want to organise community energy projects.
Even where laws exist, secondary regulations
and clarity on licensing, energy sharing,
and grid integration often lag. For instance,
Spain formally defined energy communities
in law (including CECs in 2023) but is still
finalising detailed regulations on how these
communities can operate in practice. This
regulatory patchiness can create confusion on
legal issues and potentially discourage new
initiatives in those regions.

are another

bottleneck for the emergence of energy
communities. Energy community projects, like
installing solar panels on a shared building
or connecting a community wind turbine,
must navigate permitting rules historically
designed for large commercial developers.

Lengthy permitting times and paperwork
can  significantly delay = community
installations. Many Member States are
taking steps to simplify this (for example,
France, Germany, Greece and Spain), and
they have eliminated the need for a building
permit for small rooftop PV installations,
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relying instead on simple notifications. Some
countries also introduced positive silence rules,
so that if authorities do not respond within
a set time (e.g. 15 or 30 days), a permit is
deemed approved. However, implementation
at the local level remains uneven, where local
permitting offices are often under-resourced
and may struggle to meet new deadlines or
streamlined processes. Access to the electricity
grid poses further regulatory challenges. In
some regions, distribution system operators
(DS0s) have been slow to adapt procedures
for collective self-consumption or community-
owned generation. There are reports of non-
transparent decision-making and even outright
connection refusals for community renewable
projects due to grid capacity concems.
For example, in Greece, nearly half of the
proposed energy community projects by late
2023 received notices of inability to connect
to the grid, citing infrastructure limitations. Grid
congestion and a lack of grid upgrades can
therefore stall community projects, especially
in areas with high renewable uptake. Some
pioneering measures are addressing this (for
instance, Lithuania recently reserved a portion
of grid capacity exclusively for vulnerable
users and renewable energy communities, to
guarantee them access), but these practices
are not yet widespread.

remain a key hurdle for energy
communities to  overcome, especially
new ones. Building renewable energy
infrastructure ( e.g. solar panels, wind turbines
and battery storage) requires substantial
upfront investment. Unlike large utilities or
corporations, community groups often lack
access to traditional capital and must rely
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on member contributions, crowdfunding, or
small grants. This can limit project scale or
prevent projects from getting off the ground.
Commercial banks may view community
projects as riskier or too small, resulting in
difficulties obtaining loans or reasonable
credit terms. In addition, any support
schemes have historically been set up toward
larger players. For example, competitive
auctions for renewables often inadvertently
excluded community bidders who could not
handle the complexity or risk. In Germany, the
introduction of tenders in 2017 led to a sharp
decline in community energy projects, as
smaller cooperatives struggled to compete.
Recognising this, Germany amended its
Renewable Energy Act in 2022 to exempt
citizen energy solar projects up to 6 MW from
participating in auctions so they can receive
feed-in tariffs directly. This kind of adjustment
is still needed in other countries to create a
levelled playing field for communities. Even
when public funding is available, accessing
it can be challenging. The EU and national
governments have made various funds
and grants available (e.g. recovery funds,
modermisation funds, dedicated national
incentives), but communities may lack the
expertise to navigate application processes
or the upfront cash to co-finance projects.
Consistency of financial support is also an
issue, where stop-start incentive programs
or changing subsidy levels create uncertainty.
Stable, long-term support (or market
conditions that ensure project profitability)
is crucial to give communities and their
investors confidence. Without it, even willing
citizens might hesitate to commit their
savings to a cooperative energy venture.



can be a barrier, as operating an energy
community requires technical, legal and
organisational capacity. Often, organisation
falls onto volunteers or local activists who
may not have prior experience in energy
projects. They must deal with complex tasks:
evaluating technology options, understanding
regulatory requirements, business planning,
engaging members,  and managing
installations and operations. This capacity
gap means communities frequently need
external expertise (engineers, legal advisors,
financial planners), which can be costly or
hard to obtain in remote areas. For example,
understanding grid tariffs or energy market
rules is specialised knowledge that typical
community members or municipal officials
might not possess without training or support.
There is a clear need for capacity-building
and technical assistance to empower local
groups. The EU has recognised this need and
set up advisory initiatives, such as the projects
covered in Section 4.3 to provide one-on-one
assistance, template business models, and
coaching to community energy projects across
Member States.
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Commission approved a EUR 5.7 billion
scheme for Italy to support the development
of renewable energy communities up to 1 MW
in size.*® This scheme, funded in part by Italy’s
RRF (post-Covid recovery plan), is divided into
two streams: a 20-year guaranteed tariff for
energy shared within communities, financed
via a small levy on all electricity bills, and
capital grants covering up to 40% of project
costs for new community installations. The
generous support is targeted especially at
small municipalities (under 5 000 people), with
a requirement that projects be operational by
mid-2026. Alongside funding, Italy moved to
clarify operational rules in January 2024, where
the national energy agency GSE published
detailed procedures for how communities can
register, apply for the incentives, and even
integrate existing solar PV systems into the
new framework. All current communities in
Italy are solar-PV based (often solar panels
shared among local users) with typical sizes
below 200 kW. To facilitate further expansion,
Italian authorities even introduced tools like
an online map of grid connection points to
help communities identify suitable network
locations. Italy’s example demonstrates how
policy support (both financial and regulatory)
can address key barriers: the funding scheme
tackles the financial constraint by providing

In the past two years, many EU Member States
have introduced reforms or pilot programs to
capitalise on drivers and overcome barriers,
accelerating the rollout of energy communities.

This section highlights a few notable examples Spain  has
from 2023-2025: also taken significant steps to promote

energy communities, focusing on removing
administrative barriers and increasing financial
support. In June 2023, Spain completed
the transposition of EU directives by legally
defining both renewable and citizen energy

tariffs and grants, and the clear rules reduce
regulatory uncertainty.

ltaly has
emerged as a leading example by launching
substantial funding and clear rules for energy
communities. In late 2023, the European

16 FU commission approves €5.7 billion Italian scheme for energy communities — pv magazine International
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communities, and recognising their rights and
principles in national law. A draft royal decree
on energy communities was published in
2023 to establish a comprehensive enabling
framework, which once approved will clarify
how communities can access networks,
market revenues, and support schemes.!”
Even ahead of this, Spanish regulators and
stakeholders moved forward: the national
energy regulator (CNMC) convened a
“Roundtable on Self-Consumption” in 2023,
bringing together electricity companies,
industry  associations, civil society and
community energy representatives to jointly
monitor and facilitate the rollout of self-
consumption and energy communities. On
the financing side, Spain boosted its support
for prosumers and communities by approving
an additional EUR 500 million in late 2023
(from European recovery funds) to encourage
new solar self-consumption installations.
Importantly, Spain tackled permitting barriers
at the local level: by mid-2023, all of Spain’s
regions had eliminated the requirement to
obtain a municipal construction
license for standard rooftop
PV systems, now requiring
only a prior notification
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to authorities. This regulatory simplification
(removing red tape for small installations) has
made it easier and faster for communities and
neighbours to set up collective solar arrays on
buildings. They also extended the allowable
radius for energy sharing, where a 2022
reform now lets self-consumption participants
share energy over a distance up to 2 km (under
certain conditions), up from the previous 500
m limit, enabling larger community catchment
areas in both urban and rural settings.

France
historically had fewer energy cooperatives
than some neighbours, but this is rapidly
changing due to a concerted policy push.
In 2023 the French government adopted a
dedicated Energy Communities Roadmap,
which sets an objective of 1 000 citizen-led
energy projects by 2028. To achieve this, the

© Snapshot freddy/Shutterstock.com

17 https://fundacionrenovables.org/wp-content/uploads/2024/04/Rooftop-Solar-PV-Report-Update_April-2024.pdf


https://fundacionrenovables.org/wp-content/uploads/2024/04/Rooftop-Solar-PV-Report-Update_April-2024.pdf#:~:text=introduced%20in%20June%202023,in%20case%20of%20being%20approved

Toward a Just and Fair Energy Transition in Europe: Strategies and Sustainable Pathways for Citizens

to Become Active Participants

roadmap outlines 10 measures, including
nationwide awareness campaigns to inform
the public about energy communities,
increasing the number of support staff
and one-stop shops to advise community
groups, and reducing grid connection costs
for community installations. France also
clarified its legal landscape by distinguishing
renewable energy communities and citizen
communities in law and, as of December
2023, passed a decree specifying which
legal entities (e.g. cooperatives, joint-
stock companies, local authorities, etc.) can
formally qualify as energy communities.
In addition, several French regions (e.g.
Brittany, Occitanie) launched regional funding
programs in 2023 to co-finance community
energy investments or provide zero-interest
loans to cooperatives.

Across Europe, numerous other
reforms and pilots are underway. In Lithuania,
which is seen as a pioneer in the Baltic
region, an enabling framework was set up
that simplifies registration (no need for an
energy supplier licence for communities) and
gives community projects priority use of the
grid. This supportive environment, alongside
programs to fight energy poverty through
community generation, has led to thousands
of new residential prosumers and the first
officially recognised energy communities in the
country by 2023. In Greece, the government
in 2023 revised laws to tighten the definition
of energy communities (to prevent misuse
by commercial entities) but also introduced
provisions to prioritise grid access for genuine
community projects and vulnerable groups,

addressing a key barrier in a grid-constrained
system. Several Central and Eastern European
countries that had been lagging are now
catching up: Bulgaria and Romania in 2023
both passed initial laws recognising energy
communities for the first time, and while these
started as basic transpositions, they open the
door for pilot projects (often supported by EU
technical assistance).

Looking ahead, energy communities in Europe
are poised to enter a new phase of growth and
diversification. To unlock their full potential,
stakeholders will need to extend the model
into new sectors, embrace digital innovation,
encourage broader participation  (including
private sector partnerships), and strengthen policy
support. Lessons from African initiatives such as
SESA and ENERGICA also offer fresh perspectives
on how to provide long term energy solutions
on a global level. These projects demonstrate
how energy systems can be designed to serve
the poorest communities through decentralised,
multi-service models that combine clean energy
with agriculture, mobility, and water access. Their
success stems from technology advancements,
business model flexibility, local entrepreneurship,
and co-created governance structures. As
European energy communities evolve, adapting
similar principles that are adaptive to different
contexts could help reach marginalised groups
that conventional models often miss.

One promising avenue is the deeper
involvement of the agriculture and food
sector in energy communities. Rural areas and
farming enterprises have much to gain from
renewables, where many farms have lots of
available space (roofs, land) for solar panels
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or wind turbines, produce organic waste that
can be used in biogas digesters, and have
significant energy needs for irrigation, cooling, or
processing. The European Commission’s Vision
for Food and Agriculture to 2025 emphasises
sustainability and resilience in rural economies,
which aligns with deploying renewable energy
and community-based models in agriculture. In
practice, this means encouraging agri-energy
communities:  cooperatives where farmers
and local residents jointly invest in renewable
projects that supply both farm operations and
the local grid. Another concept gaining traction
is agrivoltaics, where solar panels are installed in
fields in ways compatible with crops or grazing;
such projects could be owned and managed by
local communities, blending food and energy
production on the same land.

Another area of development is greater
participation of the private sector and SMEs.
Traditionally, community energy has been driven
by citizen collectives and local governments,
but going forward, there is scope for more
small and medium enterprises (SMEs) and even
larger private companies to

participate

without ~ compromising  the  community
ownership and effective control. These could
be local installers, energy service companies
(ESCOs), or even social enterprises specialising
in renewable energy. Their involvement can help
overcome capacity and financial barriers: a solar
installer SME might co-invest with residents in
a community solar farm, handling technical
design and installation in return for a share of
the income; or a software startup might build
a user-friendly app for community members
to track and trade energy. However, increased
private sector involvement also raises the need
to safequard the community-driven nature
of these projects. Policymakers should set
guidelines to prevent the hijacking of the energy
community concept by purely profit-seeking
actors. Recent legislation in some countries
addresses this by specifying governance
conditions (e.g. one-member-one-vote decision
making, regardless of capital share) and profit
reinvestment limits for energy communities
that wish to benefit from incentives.
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Embracing digital technology is also a key
part of the future of energy communities,
enabling more sophisticated and efficient ways
to produce, share, and manage energy. Smart
meters and loT (Interet of Things) devices are
becoming more prevalent, providing real-time
data on energy generation and consumption
for each member of a community. This data,
combined with advanced software platforms,
allows for innovative models like virtual
net metering, peer-to-peer trading, and the
aggregation of distributed assets into virtual
power plants. In a virtual net metering or
energy sharing setup, members of an energy

community can virtually “share” the electricity
generated by their collective installations as if
they were connected behind a single meter. For
example, excess daytime solar generation on
one member’s roof can offset the consumption
of another member across town, with the
accounting handled via software and regulated
tariffs. Virtual Power Plant (VPP) technology
is another trend: multiple home batteries,
EV chargers, heat pumps, and solar systems
across a community can be digitally linked and
controlled as one entity to provide services like
balancing power to the grid or to participate in
electricity markets.
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Conclusion

Europe’s transition to a climate-neutral energy
system must be achieved in a way that is fair,
inclusive, and socially sustainable. The Green
Deal Call-funded projects examined in this report,
including AURORA, ARV, I-CHANGE, SOCIO-BEE,
and SESA, highlight practical and replicable
pathways towards this just transition. Taken
together, these initiatives show how ambitious
climate and energy goals can be aligned with
social justice objectives like affordable clean
energy for all, secure livelihoods for workers,
and broad public participation. Each project
translates high-level just transition principles into
real life action, presenting blueprints that can be
adopted and scaled. The lessons emerging from
these projects provide valuable guidance for the
broader EU just transition agenda. They confirm
that tackling issues such as energy poverty and
the needs of vulnerable groups is most effective
when solutions are rooted in communities.

Building on these blueprints, Europe’s institutions
and Member States must now weave
community-rooted solutions into every strand
of the transition: from national energy and
climate plans to municipal permitting processes.
That means cutting red tape on small-scale

renewables, steering funds toward cooperative
projects, and equipping local leaders and
volunteers with the skills to drive neighbourhood-
level innovation. Above all, it requires trusting
citizens and giving them real ownership of
energy assets, a seat at decision-making
tables and a stake in the economic upside of
clean power. If policy ambition, smart finance,
technological advancements and genuine
citizen empowerment can be effectively scaled
to different contexts, then Europe can deliver
an energy transition that is carbon-neutral, fair,
resilient and democratically owned from the
ground up.

The GDSO is proud to support these projects
in achieving their goals by facilitating
closer collaboration between scientists and
policymakers, and enhancing the chances of
translating scientific findings into actionable
policies. The GDSO also aims to facilitate
engagement with other research projects that
these teams might not connect with otherwise,
leading to cross-fertilisation of innovative
concepts and methodologies, and to help
project teams to effectively communicate their
messages to a wider audience.
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This report explores the core challenges of delivering a fair and

just energy transition under the European Green Deal, with a focus
on affordability, workforce transition, and citizen engagement.

These challenges are addressed by several Green Deal Call-funded
projects through practical, community-led solutions. In particular, the
development of energy communities is highlighted as a potential
model for promoting local ownership and citizen participation in the
energy transition. Finally, the report underscores the crucial role of
social innovation and participatory governance, as demonstrated by
the featured projects, in enabling a just and fair energy transition.
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