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ABSTRACT

The urgent need to combat global warming has
highlighted the significance of transitioning towards
environmentally friendly energy sources. Acknowledged
by the European Commission as a valuable approach for
facilitating this transition, the energy community model
offers promise to districts and cities seeking sustainable
solutions. This paper focuses on the district of Satra in
Véasteras, Sweden, and explores the potential of
operating as an energy community. The study considers
Satra’s economic, social, and technical circumstances, as
well as Sweden’s regulatory framework. The
methodology consists mainly of interviews with
specialists and urban actors, as well as reviewing the
literature and relevant documents. The findings highlight
various political, technical, social, and economic barriers
that hinder the establishment of an energy community in
Satra, such as the absence of a clear definition for energy
communities, intermittency of renewable energy
sources, low awareness among residents and
marginalization of some social groups, and insufficient
funding for initiatives. To address these barriers, the
study proposes several incentives and mitigation
strategies. These include developing a comprehensive
definition of “energy community”, establishing an
umbrella organization to coordinate efforts, raising
awareness among stakeholders, and securing adequate
funding. The valuable insights provided by the current
study on the establishment of an energy community in
Satra and the proposed incentives and mitigation
strategies serve as a basis for further exploration and
implementation, paving the way for a sustainable and
resilient energy future in the district and the country.
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1. INTRODUCTION

Climate change and global warming have highlighted
the urgent need for energy security and fundamental
changes in our energy systems, including a transition to
renewable energy. While renewable energy sources
offer a sustainable alternative to fossil fuels, the nature
of renewable energy poses infrastructural challenges,
particularly with the power grid. The integration of
renewable energy into existing energy grids requires
significant investments in new infrastructure and
technology to manage intermittent energy flows and
ensure the grid can support and balance energy supply
and demand. Energy communities can serve as a solution
to the infrastructural challenges posed by the transition
to renewable energy [1,2]. These communities, which
involve local actors such as households, businesses, and
public entities working together to produce, store and
distribute renewable energy, can help ensure energy
security and a stable supply of energy. By pooling
resources and expertise, energy communities can create
more resilient and efficient energy systems that are less
dependent on the traditional grid infrastructure [3]. This
can also lead to increased community engagement and
empowerment in the transition to renewable energy,
while helping to reduce carbon emissions and mitigate
the effects of climate change [4].

Sweden has long been a pioneer in the transition to
renewable energy sources, aiming to achieve a
sustainable and environmentally friendly society [5]. The
country’s commitment to reducing its carbon footprint
[6] has led to the emergence of energy communities,
which are groups of citizens, local businesses, and public
entities collaborating to generate, store, and distribute
locally-produced renewable energy [4]. These energy
communities exemplify the decentralization of energy
systems and the active involvement of citizens in the
energy transition process.
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This paper focuses on the development and
potential of energy communities in Sweden, with a
particular emphasis on solar electricity production in
Satra, a district in Vasterds. As Sweden experiences
increasing demand for clean energy and decentralized
systems, it is crucial to understand the role of local
communities in contributing to the country’s energy
goals. The objective of this paper is to evaluate the
feasibility of establishing a successful energy community
in the area. The study will also explore the opportunities
and challenges associated with the implementation of
energy communities in the Swedish context, as well as
the policy and regulatory frameworks that support or
hinder the growth of energy communities.

2. ENERGY COMMUNITIES

Energy communities are a rapidly emerging concept
in the global energy landscape, fostering local,
decentralized energy systems and active citizen
participation in the energy transition. By bringing
together citizens, local businesses, and public entities,
energy communities enable the generation, storage, and
distribution of locally produced renewable energy.

2.1 Overview of the concept of energy communities

The emergence of energy communities as a model
for decentralized and community-led energy production,
use, and distribution can be seen as a response to the
growing need for more sustainable, inclusive, and locally
driven approaches to energy transition. It reflects a shift
towards a more democratized and participatory energy
system, where communities play an active role in
shaping their energy future, and where the benefits of
renewable energy are shared more equitably among
local stakeholders. In Europe, the concept of energy
community gained momentum with the introduction of
the “Clean Energy for All Europeans” legislative package
(CEP) in 2016 [7]. The package included two key
legislative proposals, the Renewable Energy Directive Il
(REDII) (2018/2001/EU) and the revised Internal
Electricity Market Directive (IEMD) (2019/944/EU). The
former set the framework of Renewable Energy
Communities (REC) by introducing measures to simplify
administrative procedures, improve market access, and
promote the participation of citizens and communities in
renewable energy projects. The IEMD on the other hand,
introduces new roles and responsibilities for Citizen
Energy Communities (CEC). Different technologies and
combinations for different contexts of energy
community are possible with RED I, which leave
significant room for manoeuvre to the national

legislators [2,8]. Several countries worldwide have
witnessed the emergence of energy communities,
including Germany, the United Kingdom, the
Netherlands, and Denmark [9]. Key drivers for the growth
of energy communities include technological
advancements in renewable energy production,
government support, and increasing public awareness of
environmental and climate issues [10]. However, it is
important first to identify the main actors in energy
communities. According to [11], the actors in an energy
community can vary from natural persons to public utility
companies or municipalities, and the roles that they play
within the community depend on the local conditions
and community goals. They are categorized into three
main categories: consumer, energy service provider, and
initiator. Consumers are the beneficiaries of energy
services provided by other actors, while energy service
providers can generate, distribute, store, supply, and
aggregate energy-related commodities and services.
Initiators are actors that initiate, organize, and
coordinate community projects, which can be public or
private, and may or may not be beneficiaries of the
community energy service. Consumers can also be
initiators, receiving aid from financing institutions,
partnering with local companies, and forming
associations or legal representatives for implementing
energy efficiency measures and investing in renewable
heat for self-consumption. Prosumers, who are at the
intersection between consumers and energy service
providers, can act as energy service providers when they
generate more energy than they consume and trade it
with other community members through a peer-to-peer
trading platform. And this is one of the key features of
energy communities, their emphasis on prosumership

[8].

2.2 Challenges and barriers

Several barriers have been identified to help the
energy community establish themselves on the market.
To speed the establishment, it is critical to understand
the demands of actors and define what an energy
community is as part of a national strategy or within a
legal framework [12], while still allowing actors to build
energy communities that meet their individual needs
[13]. However, as previously mentioned, the CEP
provides a lot of room for manoeuvre for member states
to regulate and manage energy communities. A lack of
uniformity in precisely defining an energy community,
causes confusion and uncertainty among stakeholders,
hindering the establishment and participation in energy
communities [14]. Businesses find it difficult to comply



with rules when they are inconsistently enforced, which
hinders investors from funding renewable energy
initiatives [12]. Additionally, the various legislative
frameworks limit cooperation between European
nations in the advancement of renewable energy sources
and lead to knowledge gaps. Due to the existing market
structure, which benefits huge energy firms and
disadvantages small, community-driven projects,
discrimination is another problem brought on by these
constraints [14].

From a technical standpoint, the intermittent
characteristics inherent in RE presents a significant
impediment, leading to an unstable and variable
electricity generation pattern. This complexity magnifies
the challenges associated with seamlessly integrating
renewable energy sources into the existing electrical grid
infrastructure, necessitating the incorporation of energy
storage systems [15] or alternative back-up energy
sources [11]. Consequently, substantial investment rates
are incurred in order to address these challenges
effectively.

Furthermore, the lack of funding remains one of the
most significant obstacles in the development of energy
communities [14,16,17]. Energy communities require
subsidies and other financial support to start and
overcome the initial stage [18]. Therefore, state funding,
subsidy mechanisms, and dedicated support programs
are vital for the development of energy communities.
However, it can be challenging to secure funding in the
early stages of an energy community, when plans are
being implemented. Thus, it is crucial to develop funding
mechanisms and provide subsidies to encourage and
facilitate the creation of energy communities, while
focusing on ensuring equal opportunities for different
level of households’ incomes [17,19]. In addition, any
system put in a place in which the consumer and investor
are expected to participate must be able to pay off itself
over time [14,18]. An economic and payback point of
view is crucial to motivate the consumer to participate in
an energy community.

In terms of membership, the lack of technical
knowledge has been seen as a major barrier for
participation in energy communities, especially that the
future can bring an increased complexity of the system
and thus a need for more professional competence [12].
On the other hand, the lack of understanding and belief
among residents in the technological and financial
advantages [12,20], worries about control and decision-
making within the community [14], and the need for
voluntary involvement are social barriers that impede
the implementation of energy communities [12,14,20].

Consequently, education and awareness are often
emphasized since they correlate with the willingness to
participate in an EC. However, existing policy programs
aimed at educating citizens about energy efficiency or RE
have been ineffective, overlooking broader social
contexts and relying too heavily on the rational actor
concept [12].

2.3 Energy Communities in Sweden

Several challenges need to be addressed for the
successful implementation of energy communities in
Sweden. Despite being a pioneer in renewable energy,
Sweden faces challenges in fostering the growth of
energy communities due to the lack of supportive
policies compared to other European countries. The
country’s electricity market is centralized, dominated by
a few utilities [5], and lacks direct engagement between
utilities and end-users [12]. Policies promoting
community-led energy initiatives are currently lacking.
The Swedish government has not introduced specific
regulations for energy communities and has deemed the
existing legal framework sufficient to support their
development. Furthermore, there is a lack of regulatory
systems to facilitate a market for energy sharing among
neighbors. In fact, sharing electricity without an internal
grid is currently illegal, and the construction of such a
grid is subject to regulatory requirements. However, the
Internal network regulation grants certain exceptions
from the concession requirement for electricity
networks, providing an incentive for flexible energy
systems and enabling energy sharing within limited areas
like buildings or specific regions [21]. Moreover, the
country’s electricity grid is not designed for storage, so
any electricity generated must be consumed. This is
hindering one key aspect of energy communities, which
is increased citizen engagement in energy production, as
these communities emphasize the importance of
individual and local involvement in ensuring energy
security, combating climate change, and reducing costs
for consumers. In addition, limited incentives, and
support measures, including financial support and
technical and administrative assistance, have been a
challenge for the financing and development of energy
community projects [22,23]. Lastly, the willingness to
participate in energy communities is affected by a lack of
technical knowledge, coordination among umbrella
organizations, and the need to navigate bureaucracy,
grant applications, and technical standards. A centralized
umbrella organization for energy communities could
help to coordinate communication, provide resources,



advocate for policy changes, and support the
perseverance of members [12,24,25].

3. MATERIALS AND METHODS

3.1 Case Study: Sitra, Sweden

Satra is an upcoming sustainable residential
neighborhood in Vasteras, Sweden, designed as a mix of
modern and traditional district that promotes diversity,
by establishing nursing homes, sports facilities, schools,

Vice CEO of Malarenergi EInat (the electricity provider in
Vasteras), who provided technical insights. A literature
review was carried out to identify barriers, incentives,
and mitigation tactics for energy communities, focusing
on smart grids and the local electricity market. Semi-
structured interviews were conducted with various
experts, including researchers, analysts, and CEOs with
knowledge in energy communities, smart grids, or
electricity markets. The list of interviewees is provided in
Table 1. The interviews were conducted over the phone

Table 1: Interviewees’ Details and Affiliations in the Study on energy communities in Sweden

# Name Organization Occupation
1 Henrik Jalalian Cogito General manager
2 Markus Lindgren Vasteras stad Municipal council
3 Jeanette Greene Multiply Project leader

4 Anna Werner Svensk Solenergi CEO

5 Anne-Charlotte Boldrup Vasteras Stad Project leader

6 David Larsson Solisten CEO

7 Robert Lagerstrom E. ON Senior specialist

8 Caroline Carlstrand Energimyndigheten Analytics

9 Alejandro Eguez Energimarknadsinspektionen | Analytics

10 Martin Warneryd RISE Researcher

11 Jenny Palm Lund Universitet Researcher

12 Helena Olssén Malarenergi Vice CEO

13 Jennie Nyberg Energimarknadsinspektionen | Analytics

14 Magnus Linden Svenska Kraftnat Consultant

15 Magnus Westman Ellevio Project leader

16 Anonymous - Research Assistant

kindergartens, and single and multi-housing for
residents. Emphasizing energy efficiency and resource
optimization, the neighborhood aims to become a plus-
energy district by implementing energy-efficient
buildings, solar panels for local electricity production,
and connection to the city’s district heating system.

3.2 Interviews and Documentation review

The methodology employed a mixed approach,
including document analysis, literature review, and semi-
structured interviews to comprehensively investigate the
collaborations and practices of Satra’s energy
community. Qualitative content analysis was utilized to
understand  the  conceptualization of energy
communities, their goals, and actors’ involvement. Close
contact was established with the project leader of the
Satra project, providing access to planning documents
and valuable insights into the organizational
circumstances. An interview was also conducted with the

or through virtual platforms, ranging from 20 to 60
minutes in length. Participants gave their consent for
recording, and anonymity was offered upon request. The
selection of interviewees involved four steps [26]:
identifying relevant professions, searching for suitable
candidates in various sectors, narrowing down the pool
based on criteria and interest, and notifying and inviting
selected candidates for interviews. Thematic analysis
was employed to analyze interview transcripts,
identifying patterns and themes in the qualitative data.
The analysis followed four steps, ensuring accuracy and
alignment with respondents’ perspectives. Ethical
considerations were also addressed, following guidelines
for consent, confidentiality, and information usage.

4. RESULTS AND DISCUSSION
4.1 Regulatory aspect



The lack of a legal definition and dedicated
regulatory framework for energy communities in
Sweden poses challenges for their development and
support. To address this issue, efforts are being made to
establish proper legislation for energy communities, but
it may take time due to the complexity of the task.
Currently, energy communities and individual renewable
energy installations both benefit from the same broad
renewable energy regulations, that incentivize installing
solar panels, managing the electricity production, and
selling surplus electricity. However, this may not be
sustainable for growing energy communities and may
affect the motivation of energy community participants.
To overcome regulatory barriers, the idea of creating an
umbrella organization is proposed, which would unify
the voices of various actors involved in renewable energy
initiatives and help coordinate their efforts more
effectively, with the government providing initial funding
and support for its establishment. Despite these
challenges, Satra’s project team has sought clarity
through exchanges of information and workshop
participation. While this approach lacks the policy impact
of an umbrella organization, it has not stopped their
efforts to inspire legal change. If a suitable framework is
found, Swedish energy market inspectors will present it
to the government.

4.2 Technological aspect

In order to overcome the intermittent nature of RE
and the consequential issues, it was proposed that the
emphasis for energy communities should be on
advancing dependable energy storage systems, like
batteries, capable of conserving surplus energy for
subsequent utilization in order to foster a steadier
energy system. Respondent 1 further advised that these
communities establish partnerships with local grid
operators or energy providers to develop a more
adaptable and cohesive energy system. Through such
cooperative efforts, energy communities can enhance
their energy resource management and fine-tune their
energy generation and usage. Respondent 5 confirmed
that Satra’s infrastructure is compatible with
photovoltaic installations and smart grid
implementation, with the presence of underground
empty pipes that could be used as a part of a microgrid
infrastructure. While energy storage has not been fully
resolved by the Satra team, they acknowledge its
importance and have partnered with Malarenergi for
this. Running an independent electricity network calls for
specialized knowledge and proficiency and Malarenergi
possesses the necessary expertise in this field. The Satra

team appears to be on the right track, indicating that
implementing and operating an energy community is
feasible under their approach. Respondent 3 highlighted
that government grants and other funding are vital for
kick-starting renewable energy projects in energy
communities. In the case of Satra, funding was obtained
through the Swedish Energy Agency’s E2B2 funding
initiative. However, Respondents 10, 11 and 16 noted
that based on experiences from UK, local funding could
promote energy community project integration within
society but could be limiting as decisions may be
investor-driven. They, along with Respondent 1, also
emphasized the benefits of community membership,
including affordability and accessibility of photovoltaic
systems, efficient energy usage, and fostering a sense of
ownership and sustainability. As technology advances
and costs decrease, they foresee community-owned
energy systems becoming mainstream.

4.3 Economical aspect

A potential barrier, as Respondent 16 cited, is the
Swedish Tax Agency’s rulings on profits for wind
cooperatives, which could also be applied for solar
cooperatives. With shrinking profit margins and shifting
government policies, investors are hesitant to invest in
solar and wind power initiatives. Another aspect pointed
out by Respondent 7, is that the attraction of energy
communities could lead to over-urbanization,
counteracting Sweden’s rural development goals. Areas
with sparse population face challenges with electricity
access, maintenance costs, and potentially older
infrastructure, impacting electricity tariffs. In addition,
with energy community potential projects, other
challenges would be added such as long distances
between power lines and energy sources, which increase
the costs. He suggested considering the entire value
chain to understand the influencing factors.

4.4 Social aspect

Residents in Sweden may be skeptical about energy
communities due to a lack of understanding of the
concept and its benefits, as suggested by Respondent 3
and researchers like Brummer [14], Ghiani et al. [20], and
Palm [12]. This skepticism could lead to a lack of support
as participation in such communities must be voluntary,
as outlined by the European Commission. Additionally,
the predominance of economically well-off middle-aged
men in energy communities, as highlighted by
Respondent 11 and 13, can contradict the non-
discriminatory principle of the European Union’s
directive. The establishment of energy communities can



have social benefits, such as fostering neighborly bonds
and promoting renewable energy behavior, in addition
to providing education and skill training opportunities.
However, Respondent 3 posits that these advantages are
not well-understood by the local population. To
overcome these barriers, transparent communication
and educational initiatives tailored to the public are
proposed as effective mitigation strategies. In Séatra, a
town with a population of 4000, face-to-face
communication could be an effective way of educating
residents about energy communities [27]. While there is
no record of conducting surveys or workshops so far, an
increase in solar installations among Malarenergi EInat’s
customers might signal potential local support for the
energy community in Sdtra once residents move in. As it
stands, Satra’s project team has not implemented any
social mitigation strategies yet, indicating potential
difficulties in establishing their energy community if local
support is lacking post-move. The team’s active
information exchange with other organizations suggests
the possibility of changes being implemented before any
issues arise. If the team engages with residents in the
future, the social feasibility of the energy community in
Satra could be viable. If not, the project could face the
risk of failure.

5. CONCLUSIONS

In  conclusion, the development of energy
communities in Sweden, such as in Satra, is currently
challenged by several factors, encompassing regulatory,
technological, economic, and social dimensions. From a
regulatory perspective, the absence of a specific legal
definition and a dedicated regulatory framework for
energy communities hinders their development. While
there are ongoing efforts to create legislation tailored for
energy communities, the process is complex and time-
consuming. In the meanwhile, energy communities
continue to operate under broad renewable energy
regulations. One potential solution for overcoming
regulatory hurdles is the formation of an umbrella
organization that can unify various renewable energy
actors and enhance coordination of their efforts. In
terms of technology, tackling the intermittency of
renewable energy and developing reliable energy
storage solutions are seen as vital for the successful
operation of energy communities. Cooperation with
local grid operators or energy providers is also proposed
as a means of achieving a more flexible and integrated
energy system. The Satra project team is making strides
in this area, with infrastructural compatibility and
partnerships with experts like Malarenergi Elnat. The

economic aspect reveals a few barriers such as the
Swedish Tax Agency’s rules on wind cooperative profits,
investor hesitation due to shrinking profit margins and
changing policies, and the risk of neglecting rural areas.
Careful consideration of the entire value chain is
recommended to fully comprehend these influencing
factors. Lastly, from a social standpoint, skepticism and
lack of understanding among Swedish residents present
challenges. However, with proper education and
transparent communication, these barriers could be
overcome, paving the way for socially feasible energy
communities. The case of Satra illustrates a path towards
a successful energy community despite the existing
challenges. Through active information exchange, the
team shows potential for managing these hurdles
effectively. However, a major determinant of success will
be the team’s ability to engage with residents, build local
support and ensure social feasibility once residents move
in. If not well managed, these projects risk failure. As
such, the road to energy communities in Sweden may be
complex, but it is certainly achievable with strategic and
coordinated effort.
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