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Abstract
New decentralized energy-generation technologies have turned economies of scale upside down while becoming more econom-
ically viable. At the same time, the increased penetration of information technologies has led to new opportunities to manage
infrastructure in a less hierarchical, more flexible way. Together with citizen demands for control over energy, these two
converging trends has put energy communities (ECs) on the agenda, potentially advancing the transition towards more sustain-
able energy systems, despite hindrances encountered on the way. This paper presents a case study of the planning process of a
sustainable city district in Sweden, using participatory observations and interviews conducted with included stakeholders. We
analyse how the included stakeholders has reasoned about establishing a sustainable energy system in the area, including a
microgrid. The discussions on a microgrid comprised two parallel discourses, coexisting but seldomly explicitly confronted. The
distribution system operator in the area promoted a distributed energy system (DES) solution, while the property developers
opted for a microgrid organized more as a citizen energy community (CEC). We discuss why the CEC proponents so far has lost
the battle of creating a community owned smart grid. We conclude that the different models, a DES and a CEC, comprise
different values and an increased focus on energy communities could shift the transition pathway towards a more decentralized
system involving other prioritise than just economical.

Keywords Energy planning process . Distributed energy systems . Energy community . Citizen energy community . Smart grid

Introduction

The energy system is transitioning to become more sustain-
able. One trend is for large-scale, centralized, and fossil-
fuelled systems to change to the small-scale production of
renewables, with implications for the ownership and operation
of energy systems [1]. Such decentralization is seen as a way
to adapt the grid to better fit the needs of energy transition [2].
Decentralized renewable energy systems are being promoted
by the European Union (EU). They are seen as beneficial in
many ways, as they increase local energy production, bolster
energy supply security, and reduce transmission losses (EU
[3] of the European Parliament and of the Council, Rec. 65).

Decentralized energy systems (DES) also have the potential to
empower and engage local communities if citizens are given
control over local energy resources. Furthermore, the EU sup-
ports decentralized energy systems because they have multi-
ple benefits, such as increased local production, energy supply
security, and reduced transmission losses ([3] of the European
Parliament and of the Council Rec. 65). These technical
changes, with e.g. more PV and wind power, are also related
to and dependent on accompanying changes in actors and
institutions [4, 5]. Another trend is for citizens to start de-
manding control ever energy production by establishing local
community-owned renewable energy installations, such as so-
lar power plants [6]. These community initiatives are referred
to as energy communities (ECs). In this article will DESes and
ECs be compared and contrasted in relation to the discussion
to establish a microgrid in a city district in Sweden. The reason
for the comparison is to highlight that even though they share
many similarities the concepts include differences that will
lead to rather different pathways depending of if a DES or a
EC is chosen as a unit of organisaiton. Before going inmore in
depth to how the analysis will be done, an overview of ECs
and DESes will be given Fig. 1.
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Energy Community (EC)

In the EU’s “Clean Energy for all Europeans” package
(CEP), citizens are in the centre [2] and great hope is
put on energy communities (ECs) to make the energy
system more sustainable. The CEP contains eight legisla-
tive acts, two of which are particularly important to ECs.
The recast Electricity Market Directive (IEMD) covers
common rules for the internal market in electricity and
the the Renewable Energy Directive (REDII) established
a new binding renewable target for the EU for 2030 of at
least 32%. Energy communities are mentioned and de-
fined in both the RED II and the IEMD. Common for
both directives is that ECs is defined as formed by the
collaboration of local stakeholders who produce, con-
sume, and manage their own energy for the primary pur-
pose of creating economic, environmental, and social ben-
efits for the community. There is hope that the number of
ECs will increase, making them a “game changer” leading
to the transition of fossil-dependent energy systems and in
an increase of non-commercial actors on the electricity
market. Renewable Energy communities (REC) will con-
tribute to energy production that is increasingly local, re-
newable, and participatory, helping create truly sustain-
able energy systems encompassing all three dimensions
of sustainability [7]. Citizen Energy Communities (CEC)
will contribute with increasing the number of non-
commercial actors Individuals can derive several benefits
from being EC members, including less money spent on
energy, more reliable energy supply, control over energy

sources, and a feeling of participation in environmental
protection, community building, and self-realization [6,
8–10]. The European Commission believes that giving
citizens more control and access will enable them to im-
prove their quality of life and finances [2]. For societies,
ECs are in general said to increase renewable generation,
have potential to reduce greenhouse gas emissions, mobi-
lize private capital for renewable energy investments, im-
prove energy system flexibility, and promote regional
economies [11–14]. ECs are also expected to alleviate
energy poverty and protect vulnerable citizens [2, 15].
However, the small number of ECs makes it difficult for
them to contribute significantly to radical change in terms
of renewable energy adoption [16]. Optimistic estimates
call for half of EU citizens to produce their own energy
by 2050, accounting for 45% of the EU’s entire electricity
production [17]. Several barriers to such growth need to
be solved, such as dependence on voluntary work, lack of
resources, lack of expertise, scepticism about CEs, and
lack of policy support [9, 18, 19]. Also, several barriers
to EC formation need to be addressed, such as depen-
dence on voluntary work, lack of resources, lack of ex-
pertise, scepticism about ECs, and lack of policy support
[9, 18, 19].

There is no single agreed-on definition of ECs in the
literature [20], but most definitions state that they in-
volve collaborations in local communities that produce,
consume, and manage their own energy to create eco-
nomic, environmental, and social benefits for the com-
munity. Walker and Devine-Wright [21] stated that an

Fig. 1 Graphical abstract
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‘ideal’ EC project would be when a group of local
people manage the project themselves and which bene-
fits the local community. Walker [22] showed that ECs
can vary depending on their location, the relationships
between involved members, and whether they are virtual
or physical. The literature usually describes ECs as
established to produce and consume energy [23, 24], but some
ECs engage in energy activities beyond production [11]. Gui
and MacGill [25] claimed that ECs can also participate in
activities such as transport, water supply, and waste manage-
ment in order to produce social, environmental, and economic
benefits for different types of communities. Studies of ECs
have generally focused more on rural and remote regions than
on urban areas [8].

Distributed Energy System (DES)

Another form of energy system transformation discussed in
earlier research and mentioned above is to develop a DES.
DES is similar to ECs promoted by the EU and the two have
many similarities. DES incorporating distributed generation
and microgeneration technologies such as solar photovoltaics
(PVs) and is seen as beneficial because it amongs others in-
crease local energy production and increase the security of
energy supply. DES has also the potential to empower the
local community, but the owners of the distribution system
and technology is left undefined, i.e., the onwers could still
be incumbent actors and do not need to be located in the
proximity of the DES. A DES is rather defined as a system
in which energy production and consumption are in close
proximity (but not the ownership) [26, 27].

However, as Allan et al. [27] noted, similar to the situation
with an EC, there is no consensus in the literature as to a
precise definition. According to the EU Commission [2],
decentralized energy systems can contribute to the emergence
of ECs and empower and engage local communities by in-
creasing citizen control over energy resources. DESs does
however not require a specific ownership or decision-
making structure and a DES can be owned and controlled by
traditional energy company or by citizens or any other
constellation.

DES has become a trend due to their specific characteristics
compared with those of national grids. Local communities
might face new prospects in relation to the development of
distributed energy systems. For example, in cities, DES’
would allow consumers to trade the energy they have locally
produced themselves [28].

One way towards more decentralized system is local
microgeneration and local distribution of electricity by
microgrids. These can be organized in different forms, as a
DES or a CEC. Before the analysis of the planning of a
microgrid in Malmö, Sweden, an overview of the develop-
ment of microgrids will be presented.

Microgrids as Ways toward Decentralization

Microgrids have primarily been envisioned to meet the needs
of remote areas due to inaccessibility of utility power, but
because of the burden on the urban utility grids, microgrids
focus has been shifting towards urban communities [29].
Microgrids are used in community energy systems [30]. The
establishment of a microgrid has been much debated in the
urban planning process in our case study that we will describe
below. Microgrids are local grids that can function indepen-
dently of the main grid in “island mode”. Depending on the
context, they can be important parts of the wider main grid,
leveling demand peaks in the wider grid and helping reduce
the effects of insufficient capacity. Though there are several
types, a microgrid can be defined as “a group of multiple
distributed generation (DG) units and loads operating as a
coordinated system, connected to the main electric grid at a
single point (typically, at the distribution level), and able to
function in parallel with the grid or in island mode” [31]. The
main characteristic of a microgrid is the ability to operate in
island mode, separate from the main grid. It should be noted
that connecting a microgrid to the wider grid entails chal-
lenges associated with control, protection, regulation, and cus-
tomer participation [32].

Microgrids can increase the main grid’s resilience [30, 33],
provide increased flexibility to the operation of the power
system [33] and help incorporate distributed renewable energy
generation [34]. They can enhance supply reliability as they
offer the potential to provide energy in case of power outages
in the superordinate grid [35, 33] and sustain the supply of
renewable energy even during major disruptions. Due to these
reasons, they have gained popularity for resiliency enhance-
ment). However, microgrid development is still in a formative
phase [36]. Microgrids play a role in offering economic value
and business opportunities in transition towards smart cities,
because they facilitate interactions among stakeholders that
can lead to outcomes in economic values and social welfare
[33]. Furthermore, energy trading among microgrids is being
developed to support energy change among microgrids [37].
Due to microgrids’ resilient nature, remote microgrids are
used in, for example, maritime, military, spaceship, hospital,
and campus contexts [36]. According to the literature, one
benefit of microgrids is increased reliability in areas where
more resilience is needed, because they allow for local site-
specific generation and use of (renewable) energy. Since the
scale of a microgrid is smaller than that of the main grid, less
energy is lost in conversion. Due to their ability to switch to
island mode, microgrids are especially useful in areas where
the main grid is less extensive or where grid conditions are
otherwise unreliable. The closeness of microgeneration to
consumers increases the likelihood that consumers will know
something about how their power was generated. Domestic
microgeneration technologies such as PVs and wild turbines

Technol Econ Smart Grids Sustain Energy            (2021) 6:17 Page 3 of 14    17 



are, unlike centralized generation facilities, visible and touch-
able, also contributing to such awareness [38].

Aim

In this paper, we analyze the planning process of a
decentralized energy systems, focusing the planning of a
microgrid, in a city district in Malmö, Sweden. The analysis
takes a socio-technical approach concentrating on how the
included actors motivated different system designs in relation
to ownership structures and values, using CEC and DES as
analytical framework. Central research questions are: How
has the planning of an energy system in general and a
microgrid specifically been influenced by, if the future system
has been framed as a DES or a CEC? Which conflicts have
occurred and how have the actors reasoned around pros and
cons with a DES and a CEC?

When analyzing the material in relation to DES and CES a
socio-technical systems theory will be utilized to provide not
only a technical but also an actor-focused approach of the
planning process. Taking such a systemic approach means
seeing elements of a system, such as technical components,
actors and organisations and legal framework as interacting
with each other in a non-linear manner. Approaching the en-
ergy system in Malmö as socio-technical means that both the
material and social parts of the system need to be considered
to understand the possible development paths [39–41]. This
mean when analyzing the development of a microgrid, not
only technical aspects, but also elements such as how the
system is defined, the purpose of the system and ownership
and control are essential factors for the outcome. These and
other factors will be included, which is described below in the
analytical framework.

DES and CEC – The Analytical Framework

To be able to analyze the two pathways we discerned by
identifying and comparing differences between the defini-
tions, purposes, and ownership structures of DESs and ECs
the framework below was developed. These differences are
described in Table 1, which presents the analytical framework
for categorizing and understanding the dialogues and gathered
empirical data on a deeper level.

DES and CEC are both characterized by distributed
generation and the use of small scale energy production
located in proximity to the people or technology using
the electricity produced. The differences between CEC
and DES is related to ownership and the purpose with
the system. When it comes to DES there are no restric-
tion in who can own and control the system, while CEC
must be controlled by member not engaged in large-
scale commercial activity or having energy a primary
area of economic activity. The purpose also differ,

where an CEC opens up for more purposes than a
DES. DES and CEC also comes with different values
connected to them where DES is more restricted to pro-
moting renewables and increase knowledge in the area,
whereas CEC also include values such as building trust
and energy literacy.

Next, the methodology will be described before the case is
presented and analysed.

Methodology

In this paper, we have chosen the case study method due to its
ability not only to foster understanding of specific phenomena
or places but also to develop theory [42]. There is a value of
case studies in generating theoretical concepts and explana-
tions that potentially resonate in other, as yet unstudied, con-
texts [43]. Case studies can produce deep and concrete expla-
nations of social phenomena and robust, trustworthy theoret-
ical explanations [42].

The studied case is an urban development project in
the Sege Park area in Malmö, southern Sweden.
Although Sege Park is described as a new city district,
the area has a long history. What is now called Sege
Park was previously known as Östra Sjukhus (“Eastern
Hospital”), the environs of a former mental hospital in
northern Malmö, part of the Kirseberg (“Cherry Hill”)
city district. The hospital was closed in 1995. Since
then, preschools and elementary schools have been
established in the area and some of the buildings trans-
formed into student residences. The goal of develop-
ment projects in this city district is to transform this
former hospital area into an urban area with a mix of
housing, businesses, public services, and public parks.
According to plans, by 2025 there should be 1340
dwellings. The development process has been character-
ized by a sustainable approach with a specific focus on
creating a low-carbon district and innovative sharing
solutions.

Furthermore, Sege Park has a Climate and Recycling
Agreement and Strategy developed by the city with six
goals relating to energy. This Strategy is closely connect-
ed to the goal of the city of Malmö to become the most
“climate-smart” city in Sweden by 2030. The city, an
energy company, and the water and sewage company all
signed an agreement in January 2018 that was intended to
support and facilitate property developers in Sege Park
(Memory notes by Malmö city, 25 Jan 2018). Among
the goals are that at least 40% of total electricity produc-
tion will come from renewable sources in Sege Park, solar
energy solutions should be used, and all buildings should
be connected to a smart grid.
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Fieldwork and Data Collection

In February 2015, the land allocation programme for
Sege Park was published, clarifying that involved prop-
erty developers were expected to participate in a prop-
erty developer dialogue. The purpose of this dialogue
was to reach agreement on strategies and procedures
for testing various sustainable solutions and to design
a low-carbon community. The first property developer
meeting was held in May 2017. We have followed
and observed these developer dialogue meetings since
August 2017, and as of summer 2020, 28 meetings
had been organized. For Sege Park meetings that we
cannot attend, we and other participating actors have

access to all relevant documentation via a folder on
the Sharepoint web platform. Dialogue meetings usually
last from 8.30 am to 12.00 noon, and each meeting has
one or two focus themes, such as energy, the
stormwater system, mobility, and waste management.

In spring 2020, 12 property developers were allocated land
in the Sege Park area. At the beginning of the project, there
were 13 participating developers, but one later decided to
leave the project. We have interviewed representatives from
all 13 developers. Property developers in Sege Park are a
mixed group comprising everything from major national de-
velopers of residential housing projects to a community of
private individuals who will convert one of the area’s existing
buildings into cooperative housing.

Table 1 Analytical framework: definition, setup, purpose, and ownership structure of DES versus CEC

Name Distributed Energy Systems (DES) Citizen Energy Community (CEC)

Definition A system that:
(a) controlled by the owners who can bemembers or shareholders

that are natural persons, local authorities, municipalities, or
enterprises

(b) has for its primary purpose to generate financial profits; and
environmental benefits to a local area

(c) may engage in generation, including from renewable sources,
distribution, supply, consumption, aggregation, energy
storage, energy efficiency services or charging services for
electric vehicles or provide other energy services within a
given local geographical area

A system that:
(a) is based on voluntary and open participation and is effectively

controlled by members or shareholders that are natural persons,
local authorities, including municipalities, or small enterprises;

(b) has for its primary purpose to provide environmental,
economic or social community benefits to its members or
shareholders or to the local areas where it operates rather than to
generate financial profits; and

(c) may engage in generation, including from renewable sources,
distribution, supply, consumption, aggregation, energy storage,
energy efficiency services or charging services for electric
vehicles or provide other energy services to its members or
shareholders;

Purpose Provide financial profit for its owners and environmental benefits
for the local area

Provide environmental, economic and/or social community bene-
fits to its members or shareholders or to local areas where it
operates rather than to generate financial profits

Control The owners can be natural persons, municipalities, cooperation,
enterprises.

Natural persons, local authorities, including municipalities, or
small enterprises.

Ownership No restrictions, can be public, private or citizens owned Open to to all categories of entities, as long as it is effectively
controlled by members or shareholders that are natural persons,
local authorities, including municipalities, or small enterprises.

The decision- making powers within a CEC should be limited to
those members or shareholders that are not engaged in
large-scale commercial activity and for which the energy sector
does not constitute a primary area of economic activity

Tied to size of shareholder and commercial activity.
Medium-sized-companies and companies with previous
large-scale activities primarily in energy generation are exclud-
ed (EU CEC Art 2. para 11; Art. 2 para. 8; Rec. 44)

System
solutions that
can be
included

Produce, consume, distribute, store, and sell renewable energy
(heat and electricity)

May engage in generation, including from renewable sources,
distribution, supply, consumption, aggregation, energy storage,
energy efficiency services or charging services for electric
vehicles or provide other energy services to its members or
shareholders

Values Promote and facilitate the development of renewables; local
knowledge increase by local proximity

A new ‘non-commercial’ energy market actor that can engage
across the electricity market

Electricity sharing within the CEC, build social trust in local
communities, revenues are kept in the local community,
increase in energy literacy by ownership
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Ethical considerations in this study mainly concern the
anonymization of informants. It is increasingly difficult to
offer full anonymity to communities or individuals in the
modern world [44]. However, our aim was to anonymize in-
formants as far as possible, so we have randomly numbered
the property developers as Property Developer 1, Property
Developer 2, Property Developer 3, etc., to distinguish them
transparently from one another. When we have interviewed
several representatives from the same organization, we distin-
guish them by appending letters, for example, Property
Developer 3a, 3b etc. We have also interviewed representa-
tives from the city of Malmö.

We gathered data through participatory observations, inter-
views, and literature research. Some interviews were conduct-
ed face to face, while others by telephone or using Zoom
conference software. All interviews were recorded and tran-
scribed. The analysed literature included three consultancy
reports [45–47] commissioned for Sege Park in which the
energy system is considered or is the focus of analysis. We
further analysed all dialoguemeeting documentation available
via Sharepoint, such as PowerPoint files, notes, reports, maps,
pictures, and drawings.

Results

We will start by giving an overview of our investigations
concerning the establishment of a sustainable energy system
in the area, where we will focus on the discussion around
having a microgrid in Sege Park. We will then relate these
investigations to: how microgrids are defined; their setups,
purposes, and ownership structures, as presented in the above
analytical framework; and the kinds of activities the DES and
CEC pathways include.

The Idea of a Microgrid in the Planning Process of
Sege Park

In Sege Park, the microgrid discussions concerned the instal-
lation by property owners of various sustainable measures in
their buildings, such as rooftop PVs. Here we will omit dis-
cussion of the individual solutions and instead focus the anal-
ysis on the system solutions for the whole Sege Park area,
especially on the discussions of a microgrid.

The first consultant report, from 2015, was written very
early in the process and only listed different potential energy
solutions for the area. The only energy system-related recom-
mendation it made concerned the electricity system and estab-
lishing a smart grid. The report stated that if a smart grid and
demand-response system were to be implemented in the area,
a common organization running and maintaining the system
should be considered. Although the report does not specifical-
ly mention the EC concept, it seems as though such

cooperation was at least not ruled out. The report emphasized
that if a microgrid were to be installed, it must be done in a
robust way that suited people’s everyday lives, which would
require an organization that could support and maintain the
system. However, in the report, the recommendation was not
to install a microgrid, because the administrative and other
costs were considered too high for such a small area as Sege
Park [46].

The idea of a microgrid did not disappear from the agenda,
however. Early in the process, the microgrid idea was con-
nected to the installation of solar power in the area. The prop-
erty developers saw potential in having rooftop PVs, a
ground-mounted PV plant in the area, and a microgrid, mak-
ing it possible to share electricity among the developers.

However, the ground-mounted PV plant needed space
where it could be installed (Observation, 19 Jun 2018). One
option was for the city of Malmö to allocate space in the
zoning plan for PV installation in a specific green area in the
middle of Sege Park, an area that the city owned and con-
trolled. This solution was up for discussion on several occa-
sions. At a meeting in January 2019, the city of Malmö de-
clared that it was not prepared to have a PV plant installed in
the planned greenfield area, because the PV plant would be
considered a private facility benefitting the property owners,
i.e., a limited number of private companies operating in Sege
Park. According to the Sege Park zoning plan, any facility
located in the city-owned common area needed to benefit all
Malmö’s citizens, not just a few actors in Sege Park. If the PV
plant was a facility owned by, for example, a distributed sys-
tem operator (DSO) and its production was delivered to
Malmö’s general electricity grid, than a ground-mounted PV
plant could be an option. In this case, it would be considered a
public utility with broad benefits for all Malmö citizens
(Memory notes by Malmö city, 17 Jan 2019). In other words,
a groundmounted PV plant could be installed if organised as a
DES, but not if organised as a EC. At a meeting on 17th of
January 2019, the DSO noted that they expected 50% of the
local electricity demand to be covered by production within
Sege Park, and that the other 50% could be covered by a PV
park somewhere else in the region, outside both Sege Park and
Malmö itself, i.e., it was not necessary for the DSO to use the
green area in Sege Park (Observation, 17 January 2019). After
the meeting, the property developers seemed to abandon the
idea of a ground-mounted PV plant, though the idea of a
microgrid survived.

ÅF, a consultancy firm, was hired by the property devel-
opers to investigate potential energy system solutions, includ-
ing a microgrid, for Sege Park. The starting point in ÅF’s
report for discussion of a smart grid was the establishment
of PV solar production in the area. Even though a ground-
mounted PV plant was not an option, rooftop PVs were to
be installed. ÅF stated in its report that within Sege Park, the
different properties have different conditions for rooftop PV
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installation: some roofs were under conservation protection
that forbade PV installation, and other roofs might have de-
signs unsuitable for PV installation. However, the property
developers wanted to use the solar energy produced in the area
in all the area’s properties. A microgrid would be a solution
allowing buildings without PVs to be connected and benefit
from the solar power produced in the area [47].

The ÅF report described the advantages of a microgrid. For
example, a microgrid would allow the increased self-use of
PV power, which would be beneficial because the cost of
buying one kWh of electricity exceeded the compensation
received for selling an equivalent amount of electricity back
to the grid. In addition, power peaks in the area could poten-
tially be lowered, as the power use could be averaged over
more consumers.

There were no technical difficulties in installing such a
solution; rather, the problems related to the legal framework.
According to chapter 2 of the Electricity Act, which concerns
grid concessions and the regulation of exemptions from the
requirement for grid concessions, an electrical distribution line
must not extend between buildings. There are exceptions in
the Act allowing internal networks to be built, for example,
within a building or between facilities and buildings not
intended as residential buildings but that are near residential
buildings (e.g., bicycle parking, recycling, and laundry facili-
ties). Certain types of properties are also exempted, such as
hospitals, schools, airports, and agricultural facilities. But as
the Electricity Act is written for the moment it was not possi-
ble for an CEC to own a microgrid in the area.

The report also emphasized that the development of the
area was proceeding quickly and that the law was not keeping
up. There was a significant possibility that the regulations
would eventually change, but that a microgrid in Sege Park
would be in conflict with the Swedish regulations existing at
the time. For legal reasons, the consultant could therefore not
recommend the construction of a microgrid connection be-
tween the properties, although the consultant was otherwise
positive regarding the microgrid as a technical solution. The
report said that it would be possible to prepare for a later
microgrid, i.e., to lay down empty conduits (Observation, 30
January 2020). The empty conduits have been laid in the
ground during 2021. A summary of how a microgrid has been
discussed is seen in Fig. 2 below.

Purpose and Definition of a Smart Grid

Sege Park official documentation, strategies, and goals are
written so as to support the concept of a DES. In policies
and strategies such as the Climate and Recycling Agreement
and the Sustainability Strategy, the energy system as defined
resembles a local DES. The stated purpose of the system is
that it should be 100% renewable, that it should contribute to
levelling electricity demand peaks, and that it should be a

smart grid, with the implicit assumption being that the system
will be owned by the DSO. The system as described could be
controlled by any actor as long as it fulfils the criteria set for
the area; however, the Climate and Recycling Agreement for
the area was made with the energy company, and this is
reflected in its formulations, with the only actor specifically
mentioned in the Agreement being the DSO. Also the
Sustainability Strategy mentions only one actor, the DSO,
when the Strategy states that the DSO should be approached
for dialogue about a smart grid. The DSO is a key actor in the
Sege Park area and has signed the Sege Park agreement in
January 2018. It is also the actor leading the dialogue when
the energy theme is discussed, or as one property developer
put it:

We can choose DSO 1, DSO 2, DSO 3 [i.e., different
solutions provided by the same DSO], but we may want
to choose a completely different solution. (Property
Developer 5)

The DSO was the actor leading the energy discussions at
the dialogue meetings, giving the participants the opportunity
to define the energy system and its purpose. It seemed clear
that the DSO saw Sege Park as part of the wider electricity
system, always discussing it in terms of how Sege Park could
contribute to the whole system. At a February 2019 meeting,
the DSO reflected on what kind of value a community-owned
system should offer. Again, the DSO emphasized that an im-
portant value was that Sege Park was part of Malmö’s elec-
tricity system, and by minimizing peak demand in Sege Park,
the district would benefit Malmö’s system (Observation, 17
February 2019). This comment did not lead to any discussion
among the property developers. Nonetheless, the DSO had a
broader system definition than did the property developers,
which in general defined the system as delimited by the
boundaries around Sege Park.

The property developers did not directly discuss the pur-
pose and definition of the energy system during the meetings.
They applied a more problem-based approach, discussing
how to achieve the goal of achieving 100% renewable elec-
tricity supply, with solar power being the main focus. The
property developers are the actors who are able to install roof-
top PVs and, as mentioned above, the microgrid and direct-
current (DC) grid concepts are related to finding a way to
share self-produced electricity within the area. During the in-
terviews, many property developers expressed their desire for
a shared solution in the area:

We will install solar panels in any case, but if there is a
common solution, that would be interesting. (Property
Developer 13)
We have looked into what we as property developers
can have: a grid that property owners themselves own;
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DC so that we can keep the energy within Sege Park.
Those solar panels that are planned will be connected to
the existing grid, but then we have to sell back to the
main grid. With DC, we could keep the energy within
the district. (Property Developer 1)
We would like to look at distribution in the district be-
tween those who use electricity, but that is expensive.
Sending electricity between houses would be interest-
ing, but that is too expensive and there’s not enough
activity during the daytime. (Property Developer 2)
We would like to share solar energy that we produce,
between us property developers and trustees. (Property
Developer 3)

It was often implicit in the statements that the property
owners wanted a system controlled by the residents and com-
panies in Sege Park. The DSO’s strong position was further-
more questioned by the property developers, most of whom
wanted a more neutral party to lead the discussions of energy,
as the following quotations illustrate:

The DSO is problematic – I am surprised that there is
such a tight link between the city of Malmö and the
DSO. But we [i.e., the company] have talked with other
energy companies as well. (Property Developer 4a)
Yes, the DSO is a powerful actor, but they are acting out
of self-interest. (Property Developer 1)
It is problematic that there is a large energy player that is
given a lot of latitude. It is somewhat strange that they

come in and set the agenda for the area. (Property
Developer 12)

A discussion topic closely related to the microgrid was the
possibility of using a DC grid instead of an alternating current
(AC) grid. The idea of a DC grid was raised by the property
developers. They noted that most appliances operate on DC,
and that a DC grid would be especially beneficial in combi-
nation with rooftop PVs, which generate DC that needs to be
converted to AC if an AC grid is installed. The DSO was
reluctant to invest in a DC grid, stating that “it would be very
expensive because it would not be an off-the-shelf solution”
(Observation, 19 Jun 2018). The DSO moreover stated that a
DC grid could imply the need for two parallel grids in the area,
because there would also have to be AC in the buildings for all
services to function properly. The need for two grids was
confirmed by the ÅF consultant, who furthermore found that
the savings would be insufficient. ÅF calculated that a DC
grid would save users 2%, and that while the cost of the grid
was uncertain, it would “cost a lot” (Observation, 17
Feb 2019). The ÅF report was followed by another investiga-
tion conducted by the consultant firm Knowit, which reached
the same conclusion, i.e., that it was not financially justifiable
to invest in a DC grid. Knowit’s calculations showed that PVs
in combination with a DC grid would not be financially better
than having PVs in combination with an ordinary AC grid
(Knowit PPt presentation, 30 January 2020).

A summary of the process in relation to purpose and defi-
nition of a microgrid is found in Fig. 3 below.

The idea of a 
microgrid

2015
• First report including the idea of a smart grid
• Concluded that a smart grid is costly, but if installed, it would benefit from a 

common organiza�on running and maintaining the system

2017

• Microgrid and solar power as combined solu�on in the area
• Sugges�on to install ground mounted PV plant in a green area the City owned 

and controlled – required that the plant benefit all the city’s ci�zens; this PV 
plant would be owned by the DSO and its produc�on would be delivered to the 
City grid

2019

• Roo�op PVs were s�ll an op�on with a microgrid, allowing buildings without 
PVs to be connected and benefit from solar power produced in the area

• No technical difficul�es in installing a microgrid, but exis�ng regula�on was a 
barrier

2021-
• Empty conduits have been laid in the ground
• Process con�nues

Fig. 2 The idea of the microgrid
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Ownership and Motivation for a CEC or a DES

In connection with Knowit’s presentation at the meeting in
January 2020 of its investigation results concerning the poten-
tial for a DC grid, a general discussion of establishing a local
microgrid started. At a meeting a consultant who had installed
a DC grid in another area in Sweden was invited by one
property developer and participated via phone.When this con-
sultant was asked for his opinion of microgrids and DC sys-
tems, it turned out that he was working with a CEC. The
consultant said that CECs were important at the EU level as
part of the overall energy system transition. When creating a
CEC, he thought it was advisable to try to connect buildings
and share PV production. However, this consultant had
worked only with housing associations, which made the ques-
tion of regulation unproblematic, since only single property
owners were involved (Observation, 30 Jan 2020). In Sege
Park, however, there are 12 property developers and
connecting them in a microgrid would be illegal.

Furthermore, this consultant emphasized the need to focus
on values other than economic ones when establishing an
CEC: the main issue the property developers needed to clarify
between themselves was whether they had an interest in joint-
ly owning and maintaining an energy system. He emphasized
that an investment in a microgrid or DC grid, or any other
cooperatively owned energy system, should not be motivated
by financial reasons alone, but be based on other rationales
and values. The decision should be related to the possibility of
controlling the system in the future, including controlling elec-
tricity consumption, distribution, and production. The deci-
sion would be a strategic one concerning what Sege Park
would be like as a community. The consultant had no com-
ment on Knowit’s financial calculations, but noted that the
calculations were based on today’s energy system, taking no
account of future developments, such as increased grid fees
(Observation, 30 Jan 2020).

In the discussion that followed, the issues of ownership and
the motivation for joint ownership of the energy system in the
area were explicitly discussed. One property developer stated
that they needed to make a decision in relation to today’s
system and they did not want to speculate about future costs
and potential profits. His company had no interest in
predicting the future, but had to rely on current facts.
Another property developer agreed, stating that they could
not neglect economic considerations in their decision, as all
investments needed a sound financial basis. A third property
developer emphasized that the investment had to contribute to
an environmentally sustainable development model, and that
the environmental benefits of a DC grid were unproven: con-
sidering Knowit’s investigation results, it was better for the
environment to optimize PV usage than to invest in a DC grid
(Observation, 30 Jan 2020).

A property developer known to support a microgrid in
Sege Park disagreed, stating that a DC grid would benefit
the environment. With a DC grid, a lower fuse level could
be used, helping lower electricity demand peaks and benefit-
ting both the system and the environment. Another property
developer was unconvinced, and responded that the DC grid
would not benefit the environment, but that batteries would.
The Knowit consultant interjected that the environmental val-
ue of a DC grid was low. Yet another property developer said:
“I can pay for an improved environment, but I don’t want to
pay for anything that doesn’t have any environmental value. I
don’t think the environmental benefits are big enough. If this
is correct, then the DC grid needs to be profitable, have eco-
nomical benefits” (Observation, 30 Jan 2020).

The meeting ended with mixed feelings, its being
unclear whether they should proceed with a DC
microgrid, an AC microgrid, or neither. When asked at
the next meeting, the most pro-microgrid property de-
veloper said it seemed as if they would drop the idea.
He still favoured the idea, but given the regulations,

Purpose and 
defini�on

• Sege Park official documenta�on supported the concept of a 
distributed energy system (DES)

• The DSO was a key actor in the area, leading the energy
related dialogues in Sege Park

• The DSO emphasized Sege Park as an important flexibility
resource for Malmö’s electricity system

• The property developers desired for a solu�on where
electricity could be shared in the area

• The property developers wished for a DC, but this was
considered too expensive in inves�ga�ons and by the DSO

Fig. 3 Expressed purpose and
definition of a microgrid
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that time was running out, and that the electricity grid
was already under construction in the area, he saw little
point in continuing to drive the issue (Observation, 12
Mar 2020).

During our interviews with the property developers, some
of them did assume that the property, not the DSO, owners
would own the grid:

I think it would be more exciting if supplementary
solutions, in addition to district heating, were tried
out at a small scale by us builders. The DSO wants
general solutions that they can roll out. They are not
as inclined to try new things at a small scale.
(Property Developer 10a)

The DSO, in contrast, assumed that it would own the grid.
At one dialogue meeting, a DSO representative said: “The
property owners own the electricity in their property. In the
area, the grid owner owns the grid” (Observation, 19
Jun 2018).

Some property developers were more hesitant when it
came to microgrids and DC solutions:

We have our property limits and must work according to
contract. To think that we should try out a new way is to
bite off more than we can chew. I don’t think there will
be many of these energy solutions – they’re too vision-
ary. We like to work slowly and in small steps and stick
to the traditional process. (Property Developer 12).

Another property developer also reflected on how they
seemed to end up with a traditional system and traditional
energy actors:

There are quite a lot of rules that prevent us from pro-
ducing asmuch electricity as wewould have liked. They
also prevent off-grid solutions. We tend to end up with
traditional solutions that do not require coordination [be-
tween the builders]. (Property Developer 6).

Some property developers related the traditional solutions
presented to the conservative regulations: “The laws put some
obstacles in the way of development. It was also that way
earlier with solar energy” (Property Developer 10b), while
others believed the lack of new innovative solutions was re-
lated more purely to the DSO’s central and dominant role in
the process:

It is good that the DSO can showcase [what it has to
offer], but not good that it is the only solution presented.
There are much better solutions with geothermal heat
and also if we could connect our own energy system.
(Property Developer 5).

One interviewee from the city of Malmö explained the
DSO’s role in Sege Park but also in relation to the city in
general:

The city of Malmö has sold the energy system to the
DSO, and in that way we sold our control over these
issues. Previously we, the city, owned an energy com-
pany but we don’t anymore. Now we need to work
differently by connecting the property developers and
the DSO. (Representative the city of Malmö).

The city has no control or power over the DSO or the
property developers, but instead needs to work through col-
laboration and dialogue. For the city of Malmö, the most fea-
sible approach is to work with the DSO, which owns both the
electricity grid and the district heating system, to achieve the
adopted sustainability goals:

One can say that the Climate and Recycling Agreement
between the city of Malmö, the DSO, and the water and
sewage company are part of reaching a joint solution
and acting in the same spirit. It does not help that, if
we think of something, it is still the DSO that builds
the system, so we also have to work preparatively with
the DSO. It’s about engaging them too. But they are
really engaged, so it is great fun. (Representative the
city of Malmö).

The discussion on ownership and motivations is summa-
rized in Fig. 4 below.

Discussion and Conclusions

This article has presented how the idea of constructing a
microgrid has been on the agenda since the start of the Sege
Park project. A microgrid has been investigated more or less
in depth, with the recurring conclusion that a microgrid is not
an option. It has been seen as financially infeasible and as
offering questionable environmental benefits. Some of the
property developers have, however, disputed this and have
not given up the idea of a microgrid in Sege Park. Even when
they were given the message that it is not currently legally
possible, not profitable, and offers no obvious environmental
gains, they have kept returning to the desire to install a
microgrid.

In Sege Park, the microgrid investigations and presenta-
tions have been technically oriented. Off-grid solutions are
typically expensive [48], and when standardized solutions
are lacking, the conclusion that a microgrid in Sege Park
would be neither economically nor environmentally beneficial
is unsurprising. Studying the documentation connected to
Sege Park, the consultancy reports and the presentations made
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during the dialogue meetings, it seems as though the key ac-
tors are locked into centralized solutions beneficial to incum-
bent actors such as the DSO in this case [49]. Decentralized
ownership has been put forward as an enabler of the transition
towards a more renewable energy system [50, 51], but there
are many barriers to such change.

From aDES perspective, the transition to renewable energy
systems can be made without any change in ownership. The
DSO, city, and involved consultants did not consider owner-
ship a central issue. For them, it was instead a non-issue; it is
being taken for granted that Sege Park should have a central-
ized system owned by the DSO. This was also the pathway
followed by the Swedish Energy Markets Inspectorate, when
it suggested that CECs should not be allowed to own electric-
ity grids.

The idea of developing a CEC in Sege Park was voiced by
some of the property developers. They wanted to have a
microgrid, owned and controlled by the property owners, for
the purpose of sharing self-produced PV power between
themselves.

The two pathways, as seen in Fig. 5, DES and CEC, have
considerably different implications for how a microgrid in
Sege Park should be assessed, differing in the systems’ value,
ownership, and societal contribution. If a DES is in focus, it is
beneficial to install a PV system that can contribute to the
city’s main grid during surplus. In this scenario, Sege Park
as an area is seen as an important actor helping to level de-
mand peaks in the city’s grid and helping to reduce the effects
of a lack of grid capacity in certain periods. This pathway is
seen more as a transition, where technological change focus
on technology and economy rather than on actors [52]. From a
DES perspective, it is unprofitable to install a DC grid, be-
cause such a grid cannot bear its own costs. This is also a view
articulated by both the CEP and the Swedish Energy Markets
Inspectorate, when it was emphasized that it is important that a
CEC does not contribute to “cherry picking”, where those

who can afford to build their own networks and avoid paying
costs related to common resources do so. In this way, the grid
serves all citizens, and the EU mission of providing clean
energy to all citizens can be realized (Ei R2020:02).

On the other hand, if a CEC is in focus, aspects other than
just technical or economic ones are emphasized. From this
perspective, local ownership by Sege Park residents has inher-
ent values. The feeling of owning the grid together and not
needing to rely on a multinational company has value in itself
and will help build trust and engagement in the district. This
pathway can be seen as more transformational, where the pro-
cess itself as well as the outcome play a role [53].
Furthermore, several property owners saw value in knowing
that they were sharing excess electricity from their PV panels
directly with neighbours in the area, without going through the
DSO. This has economic value because they would avoid the
grid fee and could likely lower their fuse level, leading to a
lower tariff. Moreover, sharing with one’s neighbours has
value in itself; in this transformative vision, a microgrid be-
comes part of building a local community, led by the actors,
where residents share many things, including electricity, with
one another. This transformative aspect was not considered by
the DSO or the city. This led to a situation in which, when a
microgrid was being investigated, values associated with en-
gagement, the feeling of joint ownership, and being indepen-
dent of the bigger grid were excluded from the analysis.

These two parallel pathways coexisted during the planning
processes but confronted each other surprisingly seldom. It
was first at a meeting in January 2020 that the two pathways
were simultaneously in evidence. The consequences of build-
ing a DES or a CECwere not clearly articulated, however, and
no real decision was made. Yet, in practice the pathway has
already been chosen: the area is under construction and the
DSO has connect the area to the electrical grid. The physical
system will likely influence both the organization and owner-
ship structure of the area. However, the laying of the empty

Ownership
and 
mo�va�ons

• Sugges�on to establish a microgrid as a CEC
• Other mo�va�ons than economic emphasized as important

when establishing CEC

• Some of the property developers emphasized the need for a 
microgrid to have a sound financial basis, also as a CEC

• The DSO assumed it would be the owner of a microgrid
• The city of Malmö means that the most feasible approach to 

reach the city’s sustainability goals is to collaborate with the 
DSO

Fig. 4 Ownership of and
motivations to a microgrid
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conduits in the ground leaves the door open for a future
microgrid and change in the pathway.

In this article, we have presented how dialogues around
energy planning have taken place in the case of Sege Park
and identified two different pathways leading to different out-
comes. In both future research and future planning of local
energy systems, values other than just economic and technical
ones should be analysed and considered, since they play a role
for the outcome. It is important to start a discussion of defini-
tions, purposes, control mechanisms, and ownership early in
the planning phase, to avoid lock-in effects and prevent the
technical systems first installed when a city district is being
developed from determining the possible ownership outcomes
of the system. The early planning discussions should also
include the aspect of values and desired outcomes. For the
future, it is important to consider how to transpose the CEP
ideas on ECs, including the increase of non-commercial actors
on the electricity market and that profits can stay in the
community.

Abbreviations CEC, Citizen energy community; CEP, “Clean Energy
for all Europeans” package; DES, Distributed energy system; DG,
Distributed generation; DSO, Distributed system operator; EC, Energy
community; EU, European Union; MG, Microgrid; PVs, Photovoltaics;
REC, Renewable energy communities
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