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KOKEMUKSIA

Vuonna 2020 Suomen lainsdadantdon lisattin Euroopan Unionin ohjauksessa uusi kasite,
paikallinen energiayhteiso. Asetus mahdollisti jakeluverkkoyhtididen tarjota
hyvityslaskentapalvelua, joka parantaa taloyhtididen oman sahkdntuotannon kannattavuutta
siitomaksujen ja verojen jaadessd pois. Tutkimuksia aiheesta etenkin taloyhtiomuotoisten
energiayhteisdjen osalta on melko vahan. Siksi opinndytetyoni aiheeksi valikoitui
taloyhtiomuotoisten energiayhteisdiden kokemukset. Taman tyoén tarkoituksena oli kartoittaa
taloyhtiomuotoisten energiayhteisdjen nykytilannetta ja kokemuksia eli etuja ja haasteita,
taloyhtidille ja jakeluverkkoyhtidille. Lisaksi tarkasteltiin liiketoimintamahdollisuuksia, joita
energiayhteisot voisivat tuoda mukanaan ja selvitettiin hyvityslaskentapalvelun saatavuutta.

Vaikutuksia tutkittin seka taloyhtididen etta jakeluverkkoyhtididen nakokulmista, koska ne
molemmat kytkeytyvat vahvasti taloyhtidmuotoisiin energiayhteiséihin. Ne ovat molemmat
toimijoita hajautetun energiantuotannon piirissd ja energiayhteisdjen vaikutukset kohdistuvat
kumpaankin osapuoleen. Tutkimus toteutettiin kyselyina ja puolistrukturoituina haastatteluina,
joiden kohteena oli nelja olemassa olevaa taloyhtiomuotoista energiayhteis6a, yksi
suunnitteluvaiheessa oleva energiayhteiso seka 23 jakeluverkkoyhtiéta.

Tutkimuksessa selvisi, ettd edut kohdistuivat energiayhteisdille ja haasteet jakeluverkkoyhtidille.
Jakeluverkkoyhtididen haasteiden nahtiin poistuvan keskitetyn tiedonhallintapalvelu Datahubin
myo6ta. Hyvityslaskentapalvelua tarjosi seitseman jakeluverkkoyhtiota, jotka sijaitsivat paaosin
eteldisessa Suomessa. Taloyhtidille kohdistuneet etuja olivat pienentyneet energiakulut seka
tunne siita, ettd on tehty luonnolle hyvaa. Haasteet koskivat tiedon puutetta tai lainsdadantoa,
jonka nahtiin tukevan pienia ja keskisuuria taloyhti6ita jattaen suuret yhtiot konseptin ulkopuolelle.
Jakeluverkkoyhtididen etuja olivat asiakastyytyvaisyys ja uusiutuvan energian lisaantyminen.
Haasteina nahtiin tietojarjestelmien sopimattomuus hyvityslaskentapalveluun ja niihin liittyvat
kustannukset. Taloyhtidmuotoisten energiayhteisdjen syntymistd hidastivat konseptin heikko
tunnettuus seka hyvityslaskentapalvelun rajallinen saatavuus.

Uutta liiketoimintaa voisi syntya konsultointipalveluista, energian myynnista seka aggregoinnista.
Myos mahdollisuuksia alentaa ostoenergian kustannuksia I8ydettiin. Tdman opinndytetyon

tuloksia voidaan hyoddyntaa pyrittdessa lisdamaan taloyhtiomuotoisia energiayhteisoja ja sita
uusiutuvan energian tuotantoa.
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EXPERIENCES OF HOUSING COMPANY-BASED
ENERGY COMMUNITIES

In the year 2020, guided by the European Union, a new term, a local energy community was
introduced into the Finnish legislation. This made it possible for the distribution system operators
to offer a new service: the credit calculation service. It increases the profitability of self-produced
energy in housing companies as transfer fees and taxes can be avoided. The topic of local energy
communities, especially from the housing company-based energy communities’ point of view has
not been studied much. For this reason, the experiences of housing company-based energy
communities were selected as the topic of the present thesis. The purpose of this thesis was to
chart the present situation and the experiences of energy communities within a housing company
in Finland. In addition, business possibilities emerging from the housing company-based energy
communities and the availability of the credit calculation service are discussed.

The experiences are studied from the housing company and distribution system operator
viewpoints. They are both actors in the distributed energy production and the effects touch both.
The research was performed by carrying out surveys and semi-structured interviews to four
existing energy communities, one energy community in planning phase and 23 distribution system
operators. The benefits are mostly accrued to the energy communities and the challenges to the
distribution system operators. However, the implementation of the centralized data handling
service, Datahub was seen to remove the challenges. The credit calculation service was available
from seven distribution system operators, mainly operating in the Southern Finland.

The benefits for the housing companies were lowered energy costs and a feeling of doing good
for the nature. Challenges were information based or connected with legislation, which was seen
to be directed to small or medium sized housing companies omitting the large ones. The
distribution system operators benefitted from the improved customer satisfaction. Challenges
appeared in the IT- systems struggling with the credit calculation service and costs linked to them.
It was seen that the number of housing company-based energy communities is low as the concept
is not known

A set of new business possibilities emerged in consulting, energy sales and aggregation. Also,

direct cost savings were seen to be gained. The results may be used to increase the number of
energy communities and thus increase the production of renewable energy in housing companies.

KEYWORDS:

Distributed energy production, distribution system operator, energy community, housing
company, renewable energy
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ABBREVIATIONS AND VOCABULARY

ARA

ARA-funding

Centralized en-

ergy production

Connection point

(electric grid)

Credit calculation

service

Datahub

Distributed en-

ergy production

Distribution sys-

tem operator

The Housing Finance and Development Centre of Finland,
ARA, implements Finland’s housing policy. It is an administra-
tive branch of the Ministry of the Environment. (ARA, 2021)

Interest-subsidy loans for the new construction, renovation and
purchase of housing. Granted by ARA.(ARA, 2017)

Large-scale generation of electricity at centralized facilities
usually located away from end-users and connected to a net-
work of high-voltage transmission lines. (Centralized Genera-
tion of Electricity and Its Impacts on the Environment | US
EPA,nd.)

A point where the distribution grid is connected to the main

switchboard of a house.(Vantaan Energia Séhkoverkot, n.d.)

A way to calculate that small-scale energy producer either buys
or sells power at the same time. One phase can take power and
another phase pushes it to the grid. The net sum of these is cal-
culated and result is either selling or buying power.(Vantaan En-

ergia Sahkoverkot, n.d.)

A centralized data-exchange system where e.g. data of electric-
ity contracts, locations of use and amounts of consumption/pro-
duction are in on (Mikd on Datahub? - Fingrid, n.d.) all vital op-

erators.(Fingrid Oyj, n.d.-d)

Energy production where electric, thermal and cooling energy

is produced near the site of use.(Hoviniemi et al., 2010, p. 6)

Is responsible for distribution of electricity and maintenance of

the power grid (Energiavirasto, n.d.)



EU -directive

GDPR

Finnish Govern-

ment

Housing company

Islanding

Renewable en-

ergy

Shareholder

energy

nity)

(in

commu-

“A "directive" is a legislative act that sets out a goal that all EU

countries must achieve.” (European Commission, n.d.-b)

General Data Protection Regulation. Regulates the collection
and handling of personal information of European Union citi-
zens.(Wolford, n.d.)

The broad organizational entity consisting of the ministries and
the government plenary session format. (Finnish Government,
2021)

A limited company who owns and maintains a real estate, e.g. a
block of flats.(Kiinteistoliitto, n.d.)

The condition where a generator e.g. a solar power plant contin-
ues to feed power to a location, although the distribution grid is

out of power. (What Does Islanding Mean?, n.d.)

“Energy from renewable non-fossil sources, namely wind, solar
(solar thermal and solar photovoltaic) and geothermal energy,
ambient energy, tide, wave and other ocean energy, hydro-
power, biomass, landfill gas, sewage treatment plant gas, and
biogas” (Directive (EU) 2018/2001)

Participants (members) of an energy community. They share the

costs and profits from the energy community.



1 INTRODUCTION

As it is commonly brought out, the Earth is in the middle of a rapid climate change. This
change is said to be caused by the ever-increasing amounts of carbon dioxide, methane
and nitrous oxide gases, the greenhouse gases. These gases are released from human
activities such as energy and food production and traffic. The European Union has im-
plemented several measures to lower the emissions of the greenhouse gases and one
of them is a transition from fossil energy to renewable energy. In order to hasten this
transition, the European Union has implemented legislation which allows the common
citizens to be an active part of energy production by forming energy communities. The
energy communities set up by citizens would produce renewable energy. The increased
production of renewable energy would then replace fossil energy production and lower
the greenhouse gas emissions of energy production. An energy community does not
need large investments, or they can be divided between several shareholders making it

more accessible to people.

The purpose of this research was to study the present situation of housing company-
based energy communities and their experiences and the effects to the housing compa-
nies and distribution system operators in Finland. The main points of interest were the
availability of the credit calculation service, the amount of housing company-based en-
ergy communities, their location and the benefits and challenges they had faced. Also,
the possibilities for new businesses were charted. Despite of the fact that the energy
communities are not designed to give special benefits to the distribution system opera-
tors, the communities have an effect to them. The distribution system operators must be
aware of the amounts of power production and power quality in their grid. They also may
offer a new voluntary service i.e. the credit calculation service, which may have economic
effects. The credit calculation service will be mandatory in 1.1.2023 but then the Datahub
will take care of the service. The distribution system operators were also in a crucial role
when studying the spread of the credit calculation service and the total amount of hous-

ing company-based energy communities.

The focus is on housing company-based energy communities because of the European
Union’s effort to increase the amount of renewable energy production by increasing the
citizen’s participation in the energy production. The energy communities studied were

connected to the national power grid and islanding was not possible.

TURUN AMK:N OPINNAYTETYO | Jari Makela



The experiences of housing company-based energy communities and distribution sys-
tem operators were seen to be a topical subject as the Finnish legislation was renewed
in 1.1.2021 by the Government decree Amending the Government Decree on the Set-
tlement and Metering of Electricity Supplies (2020/1133).(Government Decree Amend-
ing the Government Decree on the Settlement and Metering of Electricity (2020/1133),
2020) This decree added the definition of a local energy community into the Government
Decree on the Settlement and Metering of Electricity Supplies (2021/767).(Government
Decree on the Settlement and Metering of Electricity Supplies 2021/767, 2021)

The housing company-based energy communities were thought to become more attrac-
tive via this decree. The experiences from these housing company-based energy com-
munities are yet rare, so there was seen to be a need to study them. From the results, it

might be possible to find out points for development in the legislation or policies.
The main research questions of this study were:

- What kind of experiences do the existing housing company-based energy commu-
nities and distribution system operators have from the concept of energy communi-
ties and the credit calculation system?

- Whatkind of business possibilities the housing company-based energy communities

may provide in Finland?

There were also auxiliary questions to aid finding answers for the main questions. The
auxiliary questions were about technical solutions in the housing companies and future
visions on the concept of housing company-based energy communities. Also, the spread
of the possibility to set up an energy community using credit calculation service was
studied.

The research was performed by two questionnaires with semi-structured interviews. One
questionnaire to the energy communities another to the distribution system operators in
Finland. The data for this research was obtained from 18 distribution system operators
all around Finland and five energy communities, of which four were existing ones and
one was in the planning phase. The role of distribution system operators is crucial, be-
cause the Government Decree on the Settlement and Metering of Electricity Supplies
2021/767 obligates the energy communities to register to the distribution system opera-
tor of their area.(Government Decree on the Settlement and Metering of Electricity Sup-
plies 2021/767, 2021)

TURUN AMK:N OPINNAYTETYO | Jari Makela
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In the beginning of this thesis, some key definitions are explained such as the concept
of energy community and its connection to the Finnish electricity system and electricity
market. After that, there is a section where the research methodology and results of the
questionnaires and interviews are presented. The emerged business possibilities are
handled next and in the final chapter are the conclusions and suggestions for further

studies.

TURUN AMK:N OPINNAYTETYO | Jari Makela
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2 A HOUSING COMPANY-BASED ENERGY
COMMUNITY

The term energy community can have more than one meaning, depending on which
directive or law is inspected. In the European Union’s Renewables Directive (EU)
2018/2001 (Directive (EU) 2001/77) is defined a renewable energy community and in
the Electricity Directive (EU) 2019/944 (Directive (EU) 2019/944) is a definition of a citi-
zen energy community. In the Finnish Electricity Market Act (2013/588) (Electricity Mar-
ket Act 2013/588, 2013) and Government Decree on the Settlement and Metering of
Electricity Supplies (2021/767) (Government Decree 2021/767, 2021), the energy com-

munity is defined as a local energy community.

In the Appendix 1 are presented the definitions in the EU and Finnish legal texts. Accord-
ing to the project Compile’s report (Roberts et al., 2019, p. 7) the renewable energy
community can be seen as a subset of a citizen energy community. However, in this
thesis they are treated individually in order to clarify the form of the Finnish local energy

community.

The main differences and similarities of the energy communities in the EU and in Finland
are presented in the Table 1. The table is compiled from Caramizaru’s and Uihlein’s
report (Caramizaru & Uihlein, 2020, pp. 7-8). Similarities between the different energy

community types are highlighted with cyan colored background.

TURUN AMK:N OPINNAYTETYO | Jari Makela
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Table 1. Similarities and differences of energy communities in the EU and Finnish legal

texts.

Renewable energy

community (Renewa-

bles Directive)

Citizen energy com-
munity (Electricity Di-

rective)

Local energy commu-

nity (Finnish legisla-

tion)

Energy source

Renewable energy

only

Renewable and fos-

sil energy possible

Renewable and fos-

sil energy possible

Locality

Local

No geographic lim-

its

Local

Control and deci-

Controlled by indi-

Medium and large-

Controlled by indi-

social and environ-

mental benefits.

social and environ-

mental benefits.

sion making viduals, small/me- | scale enterprises | viduals, small/me-
dium scale compa- | can participate, but | dium scale compa-
nies or municipalities | not take part into | nies or municipalities
etc. decision making. etc.

Aim To gain economic, | To gain economic, | To gain economic,

social and environ-

mental benefits.

There are clear similarities between all three of them, but also some differences. Accord-
ing to Caramizaru & Uihlein (Caramizaru & Uihlein, 2020, p. 8) and the Energy Commu-
nity Secretariat (Grbi¢, 2021, p. 5) the citizen energy community is focused on the pro-
duction of electricity and it may do so using renewable or fossil energy sources, whereas
the renewable energy community is to produce electricity and heat from renewable
sources only. In the Finnish local energy community, the form of energy source used or
produced are not specified. However, one gets an idea from the on Government Decree
on the Settlement and Metering of Electricity Supplies (2021/767) (Government Decree
2021/767, 2021, Chapters 1 & 4) that electricity is the form of energy produced as only

electricity is handled in the chapters where local energy community is mentioned.

The locality aspect is included here, because the renewable energy community is meant
to give benefits to the local community as it is mentioned in the Renewables Directive
(Directive (EU) 2018/2001). The Finnish local energy community does not have geo-
graphic limitations mentioned in the Finnish Government decree on the Settlement and
Metering of Electricity Supplies (2021/767) (Government Decree 2021/767, 2021). The
reason behind the locality, according to the European Commission (European Commis-

sion, 2020) is the EU’s aim to improve the availability of renewable energy, increase the

TURUN AMK:N OPINNAYTETYO | Jari Makela
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social wellbeing of local communities and ease poverty by better energy availability and
lower costs. The citizen energy community does not have geographic limitations accord-

ing to the Electricity Directive definition.

From the Table 1, it can be deduced that the Finnish local energy community would be

closer to the renewable energy community of the EU legislation.

The control and decision making are similar in the renewable energy community and the
Finnish local energy community. Excluding the larger entities from the decision making
is based on the idea of empowering local communities to participate in the decision mak-

ing of their own areas (European Commission, 2020).

The aim of all types of energy communities is the same, to gain social, economic and
environmental benefits. These benefits, defined by the Energy Community Secretariat

(Grbi¢, 2021) are presented in the Figure 1.

‘ Energy Community

Energy

Creatin
g independence

local
jobs

Lower
energy
bills

» Economic benefits

Reduction
of
emissions

» Environmental benefits

Energy
democracy

Public
acceptance
and trust

Local

» Social benefits i
cohesion

Figure 1. Aim of energy communities in European level.(Grbi¢, 2021)

The Finnish local energy community has similar aims.

TURUN AMK:N OPINNAYTETYO | Jari Makela
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2.1 The three types of local energy communities in Finland

According to the energy community handbook, by VTT and Elenia (Elenia & VTT, 2021,
p. 7) a local energy community in Finland can be actualized in three ways. However, the
Government Decree on the Settlement and Metering of Electricity Supplies (2021/767)
(Government Decree 2021/767, 2021) does not directly indicate the three ways of actu-
alization. These energy community types are more like present ideas of what the legis-

lation allows.

2.1.1 An energy community within a housing company

The first type of energy communities to be presented is called an energy community
within a housing company. This means, according to the Government Decree on the
Settlement and Metering of Electricity Supplies (2021/767) 2021/767, 2021, Chapter
1(3)) that the energy production and consumption sites are located on the same real
estate. This is the only type of local energy communities which is written in the Finnish

legislation so far.

An example of an energy community within a housing company is presented in the Figure
2. It was modified from a publication of the Ministry of Economic Affairs and Employment
(Pahkala, 2019, p. 3)

TURUN AMK:N OPINNAYTETYO | Jari Makela
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Energy community within a housing company

S

= Distribution grid

= Connection
peoint

aojoml = Electricity

'

metering
a HER
BEMN = solar power plant
I T
HEE
@ * = Real estate
electricity
I Source: The Ministry of Economic Affairs and Emplopment in

Fintand 2015, Referrad and meodified 5112021,

Figure 2. A local energy community within a housing company. (Pahkala, 2019, p. 3)

An energy community within a housing company is for example a block of flats where
the power plant is a solar panel array on the rooftop of the building. The electricity from
the solar panels is used firstly as real estate electricity, such as elevators, lighting of
hallways, etc. The excess power can then be distributed to the residents. Each flat has
an electricity meter which follows the amounts of used electricity so, that the credit cal-
culation service can be used. There is also a housing company meter, which follows the
amounts of real estate electricity. The overproduced electricity is finally sold out to the
retail seller(s) of the energy community or its shareholders as it is forbidden to produce
electricity to the grid if there is no buyer for it (Motiva, 2022).

2.1.2 An energy community crossing property boundaries

Another possibility according to the Energy community handbook (Elenia & VTT, 2021,
pp. 19-20) for a local energy community is an energy community crossing property
boundaries. In this version, the electricity production site is not on the same real estate

as the site of consumption.

TURUN AMK:N OPINNAYTETYO | Jari Makela
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As an example of an energy community crossing property boundaries is presented a
housing company which cannot build a power plant at its own real estate, but it would be
possible for the neighboring real estate. The housing company can make an agreement
with the neighbor that they set up a power plant to the neighboring real estate and the
electricity is then transferred to the energy community via a separate line. Normally only
the distribution system operators are authorized to build transfer lines, i.e. electric grid at
their areas of responsibility. However, in case of a small-scale electricity production the
Electricity Market Act (2013/588) (Electricity Market Act 2013/588, 2013, Chapter 3)

makes it possible for others to build transfer lines as well.

The possible excess electricity is again sold to the retail seller who the housing company
or shareholder(s) have made the sales contract with (Motiva, 2022). A schematic of an
energy community crossing property boundaries is presented in Figure 3 which was
modified from a publication of the Ministry of Economic Affairs and Employment
(Pahkala, 2019, p. 3)

Energy community crossing property boundaries

. = Distribution grid

)

Connection
point

)
‘[ ]' olojop = Electricity
s metering

= Solar power plant

Source: The Minkstry of Economic Affairs and Employment in
Finkand 315, Referred and modified 5113021,

Figure 3. A local energy community crossing property boundaries. (Pahkala, 2019, p. 3)

TURUN AMK:N OPINNAYTETYO | Jari Makela
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2.1.3 A distributed energy community

A third option for energy communities is a distributed energy community. In this model,
for example a housing company can produce electricity anywhere in Finland. In this case
the electricity is transferred to the housing company via distribution grid owned by the
distribution system operators and the housing company must pay for the transfer costs
and taxes.

According to the Smart Grid Working group (Pahkala et al., 2018) a distributed energy
community means a community in which the energy can be produced at geographically
separated locations within the boundaries of Finland. In this case, the transferring costs
are to be payed to the system operator as well as energy taxes according to the regula-
tions. An example of this type of community could be a person, who owns a summer
cottage in another part of the country and has solar power plant installed at the cottage.
This person can, by forming a distributed energy community, produce electricity at the
cottage and use it in his/her home. Also, larger communities are possible. An example
of a distributed energy community is represented in Figure 4. The picture was modified
from a publication of the Ministry of Economic Affairs and Employment in Finland
(Pahkala, 2019, p. 3).

ololoml = Electricity
$ metering

HER
BEM = solar power plant
]

Source: The Ministry of Economic Affairs and Employment in
Finkand 2015 Ratenrad and mosditisd 511 2021,

Figure 4. A distributed energy community. (Pahkala, 2019, p. 3)
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3 ENERGY COMMUNITIES IN THE ELECTRICITY
MARKET

The housing company-based energy communities are a new entity in the Finnish elec-
tricity market, and they have an influence on it. In this chapter is presented the present
situation in the Finnish electricity market and how the housing company-based energy

communities are linked to it.

The Finnish power system is governed by Fingrid, which is the national transmission
system operator. It is owned by the state of Finland and Finnish insurance companies
and financing companies (Osakkeet Ja Osakkeenomistajat - Fingrid, n.d.). Fingrid gov-
erns the high voltage transmission grid, whereas the distribution system operators gov-

ern the lower voltage grids. (Fingrid Oyj, n.d.-b).

The production and consumption of electricity in the grid must be in balance all the time.
In other words, the supply must meet the demand and vice versa exactly, in order to
keep the state of the power system within the set limits. According to Fingrid, the elec-

tricity market is an effective way to ensure that. (Fingrid Oyj, n.d.-c)

The following description of the electricity market is based on a video made by the na-
tional transfer system operator Fingrid (Fingrid Oyj, 2018). The electricity producers and
consumers trade in the electricity market. The market operates followingly: An estimate
of consumption and production of electricity for the following day is made on the present

day. This is called day-ahead market and in Finland it closes daily at 13.00.

Naturally, as the amount of electricity is only an estimate at this point, a mechanism
securing the balance of the grid is needed. This balancing mechanism is called intraday
market. In the intraday market, the bidding of purchase and sell of electricity happens
within a 1-hour interval. If there still occurs imbalance between the production and con-
sumption, Fingrid can activate balancing market offers to adjust either production or con-
sumption, depending on the need. These balancing offers are made specifically for this

purpose.

The price of electricity is formed through the bidding in the electricity market. When the
price the producers will accept meets the price the consumers will accept, the price for

electricity for an agreed time period is fixed.

TURUN AMK:N OPINNAYTETYO | Jari Makela
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3.1 The role of housing company-based energy communities

Housing company-based energy communities have two roles in the electricity market.
Firstly, by purchasing electricity from its retail seller and secondly by selling its excess
self-produced electricity to the retail seller. Naturally, if there is no excess electricity pro-

duced, the energy community or any of its shareholders only purchase electricity.

Especially, when the electricity is produced with weather dependent energy forms such
as wind or solar power, the production fluctuation can be large and sudden. This makes
it difficult to estimate the daily production in advance. This again causes more need for

balancing mechanisms. (Fingrid Oyj, 2018)

The housing company-based energy communities operate, at least at the moment, as
small scale producers and consumers so they are not directly participating in the bidding
of the electricity market, but indirectly, like households, according to Fingrid (Fingrid Oyj,
2018) who affect the market through the retail seller they purchase their electricity from

or sell it to.

Finnish legislation, more detailed the Government Decree on the Settlement and Meter-
ing of Electricity Supplies 2021/767, obliges that a party of the electricity market must
have an open supplier, whose responsibility is to operate as a balance responsible party.
The balance responsible party is responsible for the balancing production or consump-
tion of electricity. This applies also to the housing company-based energy community or
its individual shareholders. (Government Decree 2021/767, 2021, Chapter 2)

According to the Government Decree on the Settlement and Metering of Electricity Sup-
plies 2021/767, an energy community or its individual shareholders must have an open
supplier, which means for example one’s retail seller. An energy community, or an indi-
vidual must make a sales contract with one’s retail seller, so that all possibly produced
excess electricity is purchased by this company. The retail seller then acts as a balance
responsible party on behalf of the energy community or any of its shareholders. (Gov-
ernment Decree 2021/767, 2021, Chapter 2).

The Government Decree on the Settlement and Metering of Electricity Supplies
(2021/767) (Government Decree 2021/767, 2021) also obliges that an energy commu-
nity must register to the distribution system operator which oversees the metering of the

energy community in question. An example of a registration form can be found from the
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website of Jarvi-Suomen Energia, a distribution system operator from Mikkeli, Finland.
(Jarvi-Suomen Energia Oy, n.d.). The present address of the website is

https://www.jseoy.fi/energiayhteisot-kiinteiston-sisalla/#e808211f

3.2 Credit calculation service and phase netting

Orienting from the concept of energy communities, the system operators have got a new
task, called credit calculation service. This task is, however, temporary, as after 1.1.2023
the Datahub will be responsible for this service (Hiekka et al., 2021). The aim of the
service is to make renewable energy investments in housing companies more attractive
by avoidance of grid fees and taxes and also by avoiding the need for housing companies

to buy their own electricity metering systems.(Auvinen, 2020, p. 9).

With the credit calculation service, the shareholders of an energy community can get
more financial benefit from the self-produced electricity. Without the service, an energy
community would have either to sell the electricity to the national grid with the market
price or if the electricity would be used in the apartments, they would have to pay for the
grid fees and taxes. It is possible to avoid the grid fees by installing meters, which are
owned by the housing company. In this case, the distribution system operator meters
only the consumption and production of the whole housing company. This system is
omitted from this study because it is seen rather complicated and costly in the Finsolar
final report. (Auvinen, 2020, pp. 6-8)

According to the Finnish legislation (Electricity Market Act 2013/588, 2013, sec. 22) a
system operator is responsible for metering the electricity produced and used by the
housing company-based energy community. A system operator is also responsible for
sharing the produced electricity between the energy community’s shareholders and the
housing company. This operation of metering and sharing the power is called credit cal-
culation service. As mentioned before, this operation is to be made by the Datahub after
1.1.2023. (Hiekka et al., 2021)

For the system operator to be able to perform the credit calculation service, it needs
metering data. The electricity meter is located between the distribution grid (= network in
the Figure 5) and the site of usage e.g. the apartments of a block of flats. See Figure 5.

(Vantaan Energia Sahkdverkot, n.d.)
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The electricity meter must be able to meter and record data from the production and
consumption of electricity in the real estate and the system operator must be able to read
the meter remotely. This is obliged in the Government Decree on the Settlement and
Metering of Electricity Supplies 2021/767(Government Decree 2021/767, 2021, Chapter
6).

Credit calculation E@
D

oouuf ooou!-
oouu& | I 0000%

I 0000 %

Figure 5. Locations of electricity meters in credit calculation service.

The credit calculation system basically meters the electricity consumed and sold out to
the grid. The distribution system operator subtracts the electricity sold to the grid from
the electricity used. This way the self-produced electricity lowers the amount of electricity
the energy community or its shareholders have purchased. (Vantaan Energia
Sahkoverkot, n.d.)

With the credit calculation system, a metering system called phase net calculation is

introduced. This is explained with the following example.

This example is modified from Auvinen’s example (Auvinen, 2019) Let’s say we have a
whirlpool bath with a heater, and it is connected to one phase. At the same time, a solar
power plant at the rooftop of the house produces power to all three phases. The whirlpool
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bath heater is taking power more than the solar panels can give to that one phase. The
two other phases are being fed with power, which is sold out to the grid, because there
is no use for that power in the house at that specific time. In reality, the house is produc-
ing and using electricity simultaneously. These production and consumption amounts
are summed up together so that for one hour, there can be either production or con-

sumption of electricity. This process is called a phase net calculation.

Without this process, the self-producer of electricity would have to pay for the power
purchased from the one phase, added with transfer costs and taxes. This system is pre-

sented in the Figure 6.

An example calculation of netting

Phase 1 Power consumption 3 KWh
Power production from
solar panels 2 kWh into Phase 2 Power consumption 0 kWh
each phase Phase 3 Power consumption 0 kWh

Consumption = -3 kWWh

Production = +2 kWh / phase

Price of purchased electricity: 12 ¢/kWh (incl. transfer and taxes)
Income from sold electricity: 4 c/lkWh

With netting
Total: +2 kWh +2 kWh +2 kWh -3 kWh = +3 kWh sold out
3 kWh x 4 ¢/lkWh =12 cent income

Without netting:

Phase 1: +2 kWh -3 kWh = -1 kWh = 1 kWh purchased with full transfer costs and taxes
Phases 2 and 3: +2 kWh +2 kWh = +4 kWh sold out
1 kwH x 12¢/kWh - 4 KWh x 4 ¢/kWh =12 cent - 16 cent = - 4 cent = 4 cent income

Figure 6. An example of hourly netting calculation.

The credit calculation service uses the figures gained from the phase net calculation and
the total amount of self-produced electricity is retracted from the total sum of purchased
electricity. The possibly remaining self-produced electricity is mathematically divided be-
tween the shareholders apartments of the energy community. The division fractions to
the shareholders are for the housing company to decide, according to the Government

Decree on the Settlement and Metering of Electricity Supplies 2021/767 (Government
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Decree 2021/767, 2021, Chapter 4). Also, if there is still excess amount of electricity
produced after all consumption of the community has been retracted, the excess elec-

tricity is sold out to the grid.

3.3 Datahub

There are many different operators in an electrical system such as in Finland. The power
plants, system operators and end users produce data which are needed to keep the
power system in function. The quality of electricity must be within certain specifications,
the amounts of produced and used electricity must be in balance, the end users must
have correct energy bills so that they pay only from the power they have used, etc. Until
recently, this information was being transferred between the different operators of the

electric system and it was slow.(Fingrid Oyj, n.d.-d)

This information transferring system has changed as the concentrated data exchange
system was built. This system is called Datahub and its purpose is to make the data
transfer faster and easier. It started operating on the 18th of February 2022. The Datahub
is governed by the national transfer system operator Fingrid Oyj. With the Datahub in
action, the authorized parties can obtain all essential information from one place instead

of several operators. (Fingrid Oyj, n.d.-a)

One of the Datahub’s tasks will be the credit calculation service offered to the energy
communities. (Hiekka et al., 2021). This means that the distribution system operators
may offer the service only until 13.12.2022 and after that the Datahub will offer the ser-

vice.
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4 METHODOLOGY AND RESULTS

The research was performed as a combination of quantitative and qualitative methods:
a questionnaire with semi-structured interviews via telephone and Microsoft Teams. A
questionnaire was selected, because it is a fast and cheap method to gather comparable
data. A questionnaire is easy to use at a specified target. The anonymity of the respond-
ents was an important factor because the questions handled personal opinions which
the respondents might not want to give publicly. Naturally, there was a risk of getting the
wrong kinds of answers due to interpretation differences. A representant may understand

the question differently as the maker of the questionnaire. (Cleave, 2021)

The semi-structured interviews were performed using the questions of the question-
naires, especially with the energy communities. The interviews were seen important be-
cause the respondents from the energy communities were suspected not to be energy
sector professionals and some of the definitions might have been difficult to understand
and would need to be explained. Also, a larger amount of data was thought to be ob-
tained by personal interviews than with only a questionnaire. As Saaranen-Kauppinen &
Puusniekka (Saaranen-Kauppinen & Puusniekka, n.d.) say, with a semi-structured
method the interviewees are given the boundaries in which the interview should stay. In
this study, the boundaries were set in order to focus on the studied energy community

and to avoid irrelevant information.

The required data contained both numerical, quantitative information as well as more
qualitative, experience type of information. The reason for this type of approach was due
to the multiplicity of the information wanted. Numerical data from e.g. nominal power,
production amounts, number of energy communities, etc. were clearly obtainable by a
quantitative method, whereas the experiences and future visions were clearly to be
treated as a qualitative type of information. According to Heikkila (Heikkila, 2014, p. 15),
a quantitative research answers to questions like What, Where, How much How often
and a qualitative research answers to questions like Why, How, What kind of. In this
research both types of questions are included in the research questions, hence the se-
lection of research methods. A questionnaire was selected as the research method be-

cause both types of questions can be answered with that.
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4.1 The questionnaire to system operators

The questionnaire form (Appendix 2) was sent to 23 system operator companies. 21 of
them were, according to the turnover in 2019, the largest companies providing services
to private customers (Energiavirasto, 2020). Two companies providing services to indus-
trial customers only, were left out of this survey as energy communities in housing com-
panies are not relevant to them. One company was selected because it has been very
active in implementing energy communities in their area and another one from Aland

was selected in order to get the whole country covered.

18 answers were received by the given deadline, giving a response rate of almost 80 %,
which can be kept a good one even though here one answer would change the percent-
age by 5 % in either direction. Normally, the response rate in this type of survey has been
often below 60 % (Heikkila, 2014, p. 63). One system operator company from the Lap-

land region gave answers by telephone.

The results from the system operator questionnaires were divided by their regions of
operation instead of more accurate location. This division to regions was made in order
to get an overview of the situation in the country without pinpointing any system operator

company and to protect the anonymity of the respondents.

4.2 Questionnaire for the energy communities

Another questionnaire was sent to the representatives of the housing company-based

energy communities. In the questionnaire following aspects were asked:

- Location

- Number of apartments/shareholders

- Type of building (block of flats, detached house etc.)

- Type of energy community (whole housing company or active clients)

- Metering, distributing the costs and profits

- Financing and operating costs, payback time

- Type of energy production (solar panels, wind etc.) and nominal power of the
plant

- Expected and obtained production/profits, energy sold out the power grid

- Energy storage (physical or virtual)
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- Reasons to set up an energy community

- Benefits for the housing company/energy community

- Challenges for the housing company/energy community

- Availability of information about setting up an energy community

- New business possibilities for housing companies/energy communities

A semi-structured interview was performed with each four of the energy communities

studied as a complementary source of information.

4.3 Results from the questionnaire for system operators

From the answers of the distribution system operators could be seen that their role in the
concept of housing company-based energy communities is rather small and will get even
smaller in the future. They only register the energy communities and perform the credit
calculation system until the Datahub take control of that in 1.1.2023. Therefore, the re-

sults from the questionnaire are concentrated and irrelevant issues are omitted.

The system operator companies defined their main region of operation. The answers
came from 14 out of 18 regions in Finland. The regions of operation are presented in
picture 7. Also, the amount of answers per region is presented in numbers in the same

picture.

From the results, it could be thought that credit calculation service is available almost
through the whole country, but this is not actually the case. There are 87 distribution
system operators in 19 regions of Finland, and this means that in one region can be
several system operators. In Figure 7 is illustrated the operating areas of all distribution
system operators in Finland. The borders of distribution system operators’ areas do not

always follow the regional borders.

Therefore, it is possible that only one system operator from a region offers the credit
calculation service and others do not even a whole region is marked as one with credit

calculation service.

The regions in Figure 7 are colored according to the availability of the credit calculation
service. If the service is available now the color is green and the ones without the avail-
ability were colored red. In the regions of Southwest Finland, Uusimaa and Kymenlaakso

were given both answers, therefore they are striped red with green bottom. This means
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that the availability of the service depends on the system operator at the specific area.

Answers for 5 regions were not received, so they were left blank.

The map is presented in Figure 7.

et
{:) Credit calculation
Areas of ] P (I service available:
distribution ) | { vesill ol
SfStEI':I j- Twa or more
operators answers, yes
p and no -
No answersl:l
Number = DSO's
; = answers
1 ) o
” 'N:;? "\J‘ E'l CS = gp&gra‘D‘itribut\on systen
I| o 3 ¢
g ; | 7 F‘ “F{A — 3
3 4 & ek i
y f-ég v & ;
-
{ g x H
il P : { é‘ §
W AL T
g e

Figure 7. Areas of distribution system operators in Finland (S&hkéverkkoyhtiét - Ener-
giateollisuus, n.d.) and availability of credit calculation service regionally in Finland in
09/2021.Map of regions from Alastalo (Alastalo, 2018)

The total number of regions, where credit calculation service is available was 6 and the
number of regions where it was not yet available was 8. Number of system operators
offering the service were 7, while 11 said to start the service in 2022 or by 1.1.2023,
when the service is taken care by the Datahub. These are presented in the Table 4.

Table 4. Schedule of credit calculation service implementation

Schedule Distribution system
operators

Already available 7

During year 2022 6

1.1.2023 (with Datahub) 5
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Housing companies had shown some interest in the energy communities and it was em-
phasized at the beginning of the year 2021, when the new legislation came into power.
Only in Uusimaa, one system operator said that there are clearly interested housing
companies. From one system operator came an answer saying that there are several
housing companies, which already have own small scale electricity production and they
could set an energy community up only by majority vote in a shareholders meeting but
for some reason they have not done so. The system operator proposed that the land-
lords/housing companies might not know about the possibility of credit calculation ser-

vice or an energy community altogether.

The total number of existing housing company-based energy communities in the studied
system operators’ areas were about 20. An accurate number could not be given, as the
answers were not accurate. There were answers which said, “about ten” and “less than
ten”. Distribution system operators in Uusimaa, Southwest Finland and Pirkanmaa had
existing energy communities, one operator in each region. One operator in Uusimaa had
an experimental energy community and one system operator in Satakunta had one en-
ergy community in planning phase. The regions of existing, experimental and planning
phase housing company-based energy communities are presented in Figure 8. The re-
gions with existing energy communities are colored green, the one with the experimental
one in green with yellow stripes and the one with the planning phase energy community
yellow. The number of energy communities is marked in the regions. From the picture
can be seen that the existing energy communities are clearly concentrated in the south-

ern Finland.
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Figure 8. Existing housing company-based energy communities in Finland.

Customer satisfaction and image improvement were the only benefits for system opera-
tors. It became clear that distribution system operators cannot really benefit from the
energy communities or credit calculation service, but rather suffer extra costs providing

the service. The benefits found in the answers are presented in Figure 9.
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Figure 9. Benefits for system operators, according to the answers to the questionnaire.

The system operators did, however, find benefits for the energy communities/customers.
They answered that the energy community decree will make own energy production
more profitable for housing companies and that solar electricity production will increase

more than without the effort of housing companies.

The challenges were more visible, and one challenge, especially rose from the answers.
The adaptation of information systems was the main challenge for the system operators.
In total eight system operators mentioned this challenge. This problem was thought to
be helped when the Datahub system is in function by five system operators. Other types

of problems which were in the answers are presented in the following list:

- Calculations “break” if an electric meter needs to be changed at the location of
use

- Compeatibility of information systems

- Timetables of system providers

- Calculating correction bills in case of metering errors

- Data maintenance and system changes caused by it

- Investments in the information system properties (two answers)

- Present information systems are not compatible with the demands of an energy
community

- Increased bureaucracy when the amount of maintained information increases

- Increased number of customer contacts
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Increased operating and investment costs were mentioned by five system operators. The
costs in the answers formed from investments in the information system. Energy com-

munities do not provide income to the system operators, only costs.

The concept of energy communities was seen as a new and strange thing for the housing
companies by one system operator. One distribution system operator had done their own
research and said that in the information system they use, it is possible that the calcula-
tions will break, if an electricity meter at a consumption point is changed. More detailed
description of this problem was not given. They expect their system provider to fix this
problem at some point. They also said that the implementation of the Datahub must not
be delayed, so the fix for this problem might be secondary in their worklist. The answers
were given before the Datahub as in use. Two distribution system operators answered
that there are no challenges. One company said the concept of credit calculation service
is straightforward and the specifications are clear. This differed clearly from the other

answers.

The challenges are presented in Figure 10.
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Figure 10. Challenges for system operators.

In question 8., the free comments section, 8 system operators found benefits for the

housing companies which are presented in the Chapter 4.4.2.
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4.4 Results from the questionnaire for the energy communities

In this research, it was very difficult to get into contact with any energy communities. The
distribution system operators, who have the contacts, could not give the contact infor-
mation without the consent of the energy community representatives as the GDPR-reg-
ulations prohibit that. However, a total number of four existing energy communities and
two communities in planning phase were able to be contacted for the questionnaires and
interviews. The contact information was obtained from one distribution system operator

and via social media groups.

The questionnaires were sent to the energy communities via email and the semi-struc-
tured interviews were performed via telephone and Microsoft Teams. The results from
the questionnaires are presented in Chapter 4.4.1 and comments from the system oper-

ators are presented in Chapter 4.4.2.

4.4.1 Answers from the questionnaires of energy communities

The energy communities were anonymized to secure the privacy of the representative
persons. The communities were named and numbered in the ascending order of the
nominal peak power of the plant, i.e. the smallest one is introduced first. All communities

which were questionnaired located in Helsinki, in the Uusimaa region.

There were clear similarities in the four existing energy communities. The most relevant

content is presented in the Table 5.
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Table 5. Information from the questionnaired housing company energy communities.

Question Commu- Commu- Community | Community 4 | Development
nity 1 nity 2 3 phase community
Type of build- | Block  of | Rowhouse | Block of flats | Block of flats | Block of flats
ing flats & row
house
Number  of | 34 20 109 55 483

shareholders

(apartments)

Type of elec- | Credit cal- | Credit cal- | Credit calcu- | Credit calcu- | Credit calculation
tricity meter- | culation culation lation service | lation service | service

ing service service

Power plant | Solar pan- | Solar pan- | Solar panels | Solar panels | Solar panels

technology els els

Direction of | East-West | South- South South-South- | All directions
panels East East

Nominal 122kWp | 13.2kWp | 21.6 kWp 28.5 kWp 180 kWp
power of

power plant

Energy stor- | None None None None None

age

Community 1

This energy community has started operating in 2017 as an experiment in a project called
Finsolar. The project aimed towards producing a model in which housing companies
could produce solar electricity in an economically profitable way. The implementation of

the credit calculation service was also an aim of the project. (Auvinen, 2020)

It is formed by a housing company consisting of two blocks of flats and one row house
with 34 apartments. The energy community is formed by all shareholders of the housing

company.

This community is the smallest one in terms of nominal peak power in this study. The

nominal peak power of the solar power plant was started with 8.74 kWp, but it has now
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risen to 12.2 kWp due to the addition of new solar panels. The panels are installed in the
east-west direction on both slopes of the roof. The produced and used/sold energy is
calculated by credit calculation service and that was the method during the experimental

phase as well. They do not have an energy storage in physical or virtual form.

Community 2

This energy community has a solar power plant with the peak power of 13.2 kWp. It is
formed by a housing company of 20 apartments in row houses. The power plant consists
of 33 roof installed solar panels directed to the southeast. They are using the credit cal-
culation service because they it is free, and they find it and easy. They do not have a

physical or virtual energy storage.

The predicted annual energy production for this power plant was 11.355 MWh/a but this
could not be confirmed because the power plant had been operating for less than three
months. From July 22", 2021 to October 12", 2021 the plant had produced 2687 kWh

of electricity, which was used in the housing company.

The housing company got the idea to form an energy community from the chairman of
the board who had had knowledge of the possibility due to experience of information
systems of the energy industry. The financing for the plant investment was included in a
loan taken for a ground heat pump investment. It was calculated that dropping out of
district heating and producing the needed heat with ground heat pump, the housing com-
pany saves in energy costs so much that the loan could be paid by the savings. In that

way the monthly costs for the residents would not increase.

The residents had discussed installing a solar power plant previously, so there were no
objections towards the energy community. The reasons for setting one up were financial,

i.e. savings in electricity costs and environmental.

Community 3

The third energy community consists of 109 apartments in two blocks of flats. The energy
community is formed by the whole housing company. The electricity is produced by 54

south-facing panels on the roof. The nominal peak power is 21.6 kWp and the expected
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annual production was said to be slightly under 20 MWh/a. The plant has been operating
since August 2021 and has produced about 5 MWh by October 18™, 2021.

The community uses the credit calculation service as it is free and easy for them. Most

of the self-produced electricity is used by the housing company and very little is sold out.

The financing came from the residents with 75 % share and ARA-financing 25 %. The
solar power plant was installed in the same energy renovation with a ground heat pump.
The housing company dropped out of district heating and started to produce heat with

three ground heat pumps.

The idea to set up an energy community came within the board members. The chairman
had read about energy communities from a magazine by the Finnish Real Estate Feder-
ation (=Kiinteistoliitto) and the housing company board had had a discussion about set-

ting up an energy community.

The benefits were said to be economic and environmental. The savings in the electricity

bill were considered to be relatively good.

They found no major challenges in setting up an energy community. In the beginning the
concept of the credit calculation system was found to be confusing. They thought that
the distribution system operator was not fully aware of the energy community system
because the concept was new for them as well. Also, the reason for the sales contract

with the retail seller was left unclear. After the start, everything went automatically.

They have no physical nor virtual energy storage.

Community 4

This energy community produces solar electricity for 55 apartments in a block of flats in
Helsinki. The nominal peak power of their power plant is 28.5 kWp. They have 85 pieces
of 335 W panels on the rooftop facing south-south-east. There were no specific annual

production estimates.
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All electricity produced is planned to be used at the housing company. They have a
ground heat pump which uses most of the electricity produced and the over-production

goes to a slightly “over-heating” of three 750-liter water heaters and to the apartments.

The financing came from the shareholders with 75 % share and from ARA-financing with
a share of 25 %. The solar power plant was a way to increase the energy efficiency

improvements large enough for the ARA - funding terms.

Community 5 (in development phase)

If realized, this energy community would produce solar electricity for 483 apartments.
The nominal peak power of the power plant is planned to be 180 kWp. No electricity is

planned to be sold out, but all is to be used in the housing companies.

The solar power plants will be an addition to air-water heat pump system which are to be
installed as a part of a larger energy renovation. The air-water heat pumps will be the
main heat source, but district heating will remain as a backup. The funding is 75 % of a
loan and 25 % of ARA-funding. The estimated savings in energy bills are large enough

to cover the monthly costs of a loan payback.

4.4.2 Answers from system operators concerning housing companies

Although, the systems operators were not asked about the effects of energy communities

to housing companies, they gave following answers.

1. Small scale production is more profitable and attractive

2. Savings in energy costs

4.4.3 Benefits and challenges for energy communities in total

The interviewed energy communities had similarities in many aspects. They were all
located in Helsinki, the solar power plants and the energy communities were set up as a

part of a larger energy renovation project. The benefits and challenges were similar in all
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the studied communities. The benefits found from the questionnaires and interviews are
presented in Figure 11. The most important benefit was seen to be savings in energy
bills. This may, however, be a little misleading, as the electricity production itself was
only a small fraction of the total savings in energy costs in all the studied housing com-
panies. The change from district heating to heat pumps brought most of the energy bill

savings.

The increase in estate resale value was seen to happen due to the large renovations of
the buildings, modern energy production technology installations and lower energy costs.
This also affected or was suspected to shorten the resale time of apartments. All in all,
the energy renovations were seen to make the apartments more attractive to home buy-
ers. Therefore, the resale time would be shorter than before the renovation /setting up

the energy community.

Two answers said that producing clean energy gives a feeling of doing good for the na-

ture.

Savings in energy bills

Increase in real estate value

Faster resale time of apartments

Feeling of doing good

o

1 2 3 4 5 6 7

Figure 11. Benefits according to the studied energy communities

There were not too many challenges found by the energy communities’ questionnaire.
Even though setting up an energy community was seen to be easy, there were answers

saying that there was not enough information on the concept of energy communities.

TURUN AMK:N OPINNAYTETYO | Jari Makela



38

From the interviews it was found out that one needs to be active in finding the information
in order to successfully set up an energy community. In case of the studied energy com-
munities the chairmen of the housing company boards were already aware of the possi-
bility of an energy community and they were actively involved in energy savings and

renewable energy production issues.

The sizing of the solar power plant was thought to be difficult by one housing company.
The sizing is normally suggested by a power plant supplier, but the final decision is to be
made by the customer, here the housing company. The problem behind the sizing was
to figure out how much electricity could be produced to own use; how much would be

sold out and what would that mean in terms of payback time and investment costs.
One housing company said there were no challenges whatsoever.

The representative of Community 5 told that the setting up of the energy community is
delayed because of a problem in the legislation. This housing company has 14 buildings
and each building has its own connection point of the electric grid. The Government
Decree on the Settlement and Metering of Electricity Supplies (2021/767) (Government
Decree 2021/767, 2021, Chapter 1(3)) declares, that an energy community must be con-
nected to the grid by one connection point. This means, that this housing company must,
in order to get the benefits of the credit calculation service, set up 14 energy communi-
ties. This, according to the housing company representative, causes a lot of extra work
for them. The housing company has talked about this problem with the Energy Author of
Finland (=Energiavirasto) who have forwarded the issue to the Ministry of Economic Af-
fairs and Employment (=Ty0- ja elinkeinoministerid). Possible changes in the decree will
take time and the result is uncertain. It might be that the housing company must set up

14 energy communities after all.

Naturally, they could leave out some buildings from the energy community, but then they
would break the law (Limited Liability Housing Companies Act 2009/1599, 2009, Chapter

10) by discriminating the equality of all shareholders of a housing company.

The representative told also about another problem derived from this property of the
Government Decree on the Settlement and Metering of Electricity Supplies (2021/767).
He said that a housing company cannot build the most energy and cost-efficient solar
power plant because every building must have panels on their rooftop if they want to be
a part of an energy community. It is not possible to install solar panels to the best, most

efficient rooftops and then distribute the power to all buildings. In this case the connection
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point of the grid is crossed, and the situation would be like in a distributed energy com-

munity, where they would have to pay the grid fees and taxes.

4.4.4 Points of interest from THEMA Consulting Group’s study

In this chapter are presented some relevant issues from foreign energy communities.
The information was gathered from a study made for The Norwegian Water Resources
and Energy Directorate (NVE) by THEMA Consulting Group.

The study showed that the energy communities generating energy in Norway, Germany
and Sweden (Hentschel et al., 2018, pp. 18-24) were significantly larger than the hous-
ing company-based ones in Finland. Therefore, they are not fully comparable with the
counterparts in my study in terms of size and production amounts. The positive and neg-
ative impacts, however, can be compared with the Finnish housing company-based en-

ergy communities as the aims of the energy communities are similar in both occasions.

Their findings on the positive and negative impacts i.e. benefits and challenges are com-

pared to the findings of this study in Chapter 5.

The THEMA Consulting Group searched for positive and negative impacts of energy

communities. A compilation of their findings is presented in the Table 7.

Table 7. Positive and negative impacts of energy communities (Hentschel et al., 2018,
. 29)
Positive impact Negative impact

Lowered costs (power purchase & grid | Financial (investment costs)

costs)
Improved energy efficiency Increased governance costs
Local job creation Not in my backyard attitudes

Reduced emissions of energy production

The lowered costs consist of savings in energy costs and transfer costs and taxes. The
need to purchase electricity is smaller when part of it is produced in the housing com-
pany’s own power plant. Also, from the self-produced electricity, no transfer costs or

taxes need to be payed. It was said in the THEMA'’s study that energy efficiency in total
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could increase due to the awareness of energy issues and energy renovation projects

inspired by that.

It was seen that new business would arise from wide spreading renewable energy pro-

duction, creating new jobs at local level.
Naturally, the emissions would reduce when renewable energy is produced.

The negative impacts were seen to be financial i.e. large investment costs and govern-
ance costs in housing companies, but also attitudes of people might get into the way of
producing renewable energy in a community. Not in my backyard means that a person
supports something, in this case renewable energy in principle, but does not want to

have a power plant (e.g. a wind turbine) near one’s own home.

4.5 Short summary of results

The role of distribution system operators in terms of housing company-based energy
communities is small and will get even smaller with the Datahub starting to take care of
the credit calculation service. The benefit for them at this point is increased customer
satisfaction. For the housing companies the benefits were savings in electricity bills, es-
timated increase in the value of real estate and faster resale time of apartments. As a
social benefit the feeling of doing good for the nature via renewable energy production

was also mentioned.

The nominal power of the solar power plants of the existing energy communities varied
from 12.2 to 28.5 kWp. They were dimensioned so that no electricity would be sold out.
This was due to the low price of sold electricity. They had thought that the payback time
for the investments would get too long if the plants would have been larger and the in-
vestments bigger. The payback times of the present solar panel investments were said
to be from 8 to 15 years which is a rather large variance. The 15 years payback time was
for an investment made already in 2017 when the prices of solar power plants were
higher (Motiva, 2021)This is probably in reality the payback time of the whole energy

renovation investment which includes the solar power plant.

The challenges for the distribution system operators were financial due to increased

costs from modifications of the it-systems. For the housing companies the challenges
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rose at the beginning of setting up an energy community. Once that is done, there is very
little for them to do. Rigid legislation was seen to hinder the setting up of larger housing

company-based energy communities.

The Norwegian study contains similar aspects with this study such as the motivations/
benefits of local energy communities. The role of distribution system operators was larger
in Norway than in Finland as the they had started about 30 % of local energy community

projects, whereas in Finland this kind of action was not mentioned at all.
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5 NEW BUSINESS POSSIBILITIES

From the questionnaires and interviews and the Electricity Market Act 2013/588 (Elec-
tricity Market Act 2013/588, 2013) could be seen that for the system operators, the en-
ergy communities cannot offer new business possibilities. The tasks and obligations of
a system operator are strictly defined in the Electricity Market Act (Electricity Market Act
2013/588, 2013) so they cannot really offer new services outside the credit calculation

service.

The sources for the following business possibilities are derived from the results of the

questionnaires and interviews of this study, and from my own reasoning.

5.1 Consulting service

In this chapter is presented my own business idea. Naturally, it is probable that someone
else has got the same idea, but here it is represented as my own. As it could be seen
from the questionnaires and interviews performed in this study, the housing companies
need information and guidance in setting up an energy community. The knowledge they
need is related to technology, economy, environment and legislation. It would be helpful
if all this could be obtained from one place, person or company. The distribution system
operator companies do offer some level of help, but there is room for business for others
too. As it was seen from the questionnaire the distribution system operators do not seem
to benefit from the energy communities. Therefore, it can be thought that they would not
be very keen on putting more resources on the advising service. | think that a separate
consulting service would be a needed for the housing companies to get the information
they need. The consulting service provider would also advertise or market the concept
of energy communities to the housing companies and why not to other parties the con-
cept is available for. Municipalities, congregations, shopping centers etc. would be a

large customer group.

The idea | had was to stay only in consulting services and not take part in any purchase,
power plant installing or similar issues. This way the consultant might have more relia-
bility when the consultant would not be attached to e.g. one power plant supplier or power

company.
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The housing companies in Finland are listed and the chairmen of their boards can be
reached for example through the SIR Database (RPT Byggfakta Oy, n.d.). The contact-
ing would be via letter, email, phone or even door-to-door approach. Also, advertise-
ments in the magazine Kiinteistoposti could be an effective way to reach the housing
companies. This would be relatively big workload, especially at the beginning before the
information about the consulting service would spread among the housing companies. A
similar approach could work in the case of the other possible energy community builders.
The relevant personnel of municipalities, congregations shopping centers etc. could be
reached personally or via common marketing channels such as local advertisements,

newspapers or for example social media.

The service process could proceed from a brief introduction to more detailed conversa-
tions and then into decision to set up an energy community or not. The benefits and
challenges, including reference sites would be in the key role when discussing setting up
an energy community. The discussions would at first take place between the chairman
or the board of the housing company and then widen to the whole housing company. If
the housing company would decide to set an energy community up, the consultant would
start acting as an interface between the housing company and the other parties on the
issue. For example, the consultant could be in contact with the system holder, suppliers
of power plants and possibly companies offering energy optimization services. Also, the

municipal authorities could be in the list.

The consultant would not take part in the actual selection of the equipment or its provider.
He/she would simply present different options from which the housing company can
make a choice. Some of the interviewed housing company representatives in this study
said that this type of service could or even should be offered by the state, town or other
public organization. This would make the consultant look out more trustworthy and the
work with the housing company representatives would be easier. If the consultant would
work for a public company, the costs for the housing company might be lower due to the
lower need for profit of public services. In case of a private entrepreneur, the costs would
most probably be higher and that might cause challenges in selling the service, espe-
cially if there would be competition between a free of charge or cheap public service and

a private entrepreneur.

There are already regional energy advisors (Motiva Oy, 2022) who could work as con-

sultants too, but from conversations with one of them, they could not answer the demand
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due to limited resources. The service of regional energy advisors is free of charge twist-

ing the competition in the business.

In order to get customers, the consultant should be able to provide things that the re-
gional energy advisors might not be able to give. For example, fast service, multiple
areas of expertise e.g. power plant technologies, profitability calculation and excellent
social and performance skills. The main competitive advance, in my opinion, would be
the availability. A regional advisor might not be able to have as many personal in-depth
customer relationships as a private entrepreneur. Also, a regional advisor has a larger
area of energy issues to cover than the consultant in this business model. The consultant

can focus on the energy communities.

The actual work of the consultant would require some amount of traveling even though

the video conference tools are commonly used nowadays.

Challenges in the consulting business would be the sufficiency of customers and rea-
sonable pricing. The reputation of consultants within the common people may be on the
negative side. This image could be a drag on the business; therefore, the consultant
should be called something else. For example, energy helper or even an energy midwife

was suggested by one of the interviewees.

5.2 From energy consumer to energy producer

All Finnish housing companies put together have a large potential for solar electricity
production. According the Finsolar project’s final report (Auvinen, 2020, p. 2) the theo-
retical nominal power of solar power plants at housing companies is 1094 MW and the
annual production potential ca. 983 GWh. This amount was 1.1 % of Finland’s annual
production in 2018. Hence, the housing companies in Finland might be a remarkable

energy producer at least locally.

In the definition of a local energy community at the Government Decree on the Settle-
ment and Metering of Electricity Supplies (2021/767) (Government Decree 2021/767,
2021) the amount of production of a local energy community is somewhat limited in terms
of financial profits. In the 1st Chapter, 3™ section and line 5 it is said: The primary purpose
of a local energy community, instead of financial profit... etc. This means that when
the production becomes a business and the financial benefits large, the energy commu-

nity seizes to be a local energy community. Personally, | would interpret the sentence so
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that if an energy community makes annually more money than it uses in energy costs,
the remaining income is considered a profit. This however does not forbid the housing

company to produce and sell electricity.

Other issues to notice are the nominal power and annual production. The self-produced
electricity is free of excise tax up to 100 kVA of plant nominal power an annual production
of 800 000 kWh. If plant size or production is higher than that, the community must pay
the excise tax, and this again would cut the income. Also, according to the decision
KHO:2021:20, of the Supreme Administrative Court of Finland T(KHO:2021:20 - Korkein
Hallinto-Oikeus, n.d.) a housing company must pay the value added tax (VAT) for all the
produced electricity if the purpose of the electricity production is to make an income.

Occasional and small sales of electricity are free from the VAT.

The area needed for solar panels must also be taken into consideration. The 100 kVA
nominal power would mean that a housing company should install, for example 286
pieces of 350 Wp i.e. 0.350 kWp solar panels or even more if the nominal power of the
panels is smaller than the assumed 350 Wp. Here kVA and kWp are considered as same
unit to simplify the example. This means that the space needed is rather large and this

might be a limiting factor.

100 kVA
[}35[} kWp;panH

& 286 panels

If housing companies would for example, install solar power plants larger than their own
consumption suggests, the excess electricity could be sold out to the national grid. The

financial profitability of this scheme should however be examined more detailed

5.3 Selling waste heat

It is mentioned in the Government Decree on the Settlement and Metering of Electricity
Supplies (767/2021) (Government Decree 2021/767, 2021, Chapter 1(3)) that an energy
community may produce, deliver, consume, aggregate, or store energy or provide en-
ergy efficiency services, electronic vehicle charging services or other energy services
to its shareholders. This means all forms of energy, not just electricity. Naturally, if the
energy community does not produce any electricity, the credit calculation service is not
needed. This, however, does not prevent a housing company from setting up an energy

community producing heat instead of electricity. The benefits from that, as the credit
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calculation service is not used could be a topic for a separate study. At least, the savings
from self-produced heat or income from heat sold out could be significant as is repre-

sented in the following real-life example.

A housing company from Tampere is producing heat and solar electricity. It was ques-
tionnaired with the energy community questionnaire and a semi-structured interview via

telephone.

They had not set up a local energy community because they were not aware of the con-
cept of energy communities yet. The credit calculation service was familiar, but they saw

no benefits in it as all the self-produced electricity was used as real estate electricity.

Their way of operating is to recover heat from the exhaust air in ventilation system and
from the housing company’s wastewater with heat pumps. They also have solar collec-
tors at the rooftop adding the amount of sustainably produced heat. Part of the electricity

needed is produced with 21 kWp solar electricity plant.

The amount of heat recovered/produced is more than the housing company uses and
the excess heat is sold out to the district heating company. In the interview, the housing
company representative told that in the year 2020, they had produced about 600 MWh
of heat, of which they used 400 MWh in the housing company and sold the excess of
200 MWh to the local district heating network. From the interview came up that with this
system, their housing company is carbon negative and the maintenance costs have
dropped from 2,60 €/m? in 2017 to 1,98 €/m? in 2019. This type of heat production and
selling is not specified as a part of a local energy company legislation, but it is not forbid-
den either. The Renewables directive of the EU, i.e. Directive (EU) 2018/2001 of the
European Parliament and of the Council 2018 on the promotion of the use of energy from
renewable sources (Directive (EU) 2018/2001) aims towards increasing overall renewa-
ble energy production and therefore this type of heat production would be recommend-
able. The financial aspects and possible effects on the district heating company’s tech-
nical systems should be inspected, maybe as a separate study. This system could be
viable for other housing companies in Finland as well. According to a study by Gaia
Consulting Oy (Gaia Consulting Oy, 2014) small scale heat production in Finland is min-
imal. | believe solutions to increase the heat production could be found by a development

project.

In addition to the financial aspects and possible effects on the district heating system,

the cooled wastewater might influence the wastewater treatment process. From an
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earlier conversation with a wastewater treatment plant operator Matti Piiroinen in
Uusikaupunki, Finland. | learned that the microbial purification processes demand a cer-
tain temperature level which should not be undercut. Hence, when implemented in larger
scale, the temperature of sewage water flowing to a wastewater treatment plant might
get too low. Especially when the plant is relatively small, and the heat recovery systems
are widespread in the area. The best option would be, in my opinion, to build heat recov-
ery units at the outflow of treated wastewater, after the biological purification phases.
This type of system is already functioning in Turku municipal wastewater treatment

plant.(Ldmpdbpumppulaitos — Turun Seudun Puhdistamo, n.d.)

5.4 Aggregation

In the Government Decree on the Settlement and Metering of Electricity Supplies
(2021/767) (Government Decree 2021/767, 2021, Chapter 3) it is said that an energy
community can aggregate and provide other energy services to its shareholders. There-
fore, an energy community or a group of energy communities could start to operate as

an aggregator.

Aggregation, according to Fingrid, means that several smaller and possibly distributed
electricity production and consumption sites, including storages are combined into one
or more larger entities, which can be used as a merchandise in the electricity markets.

The entities can be used to balance the electric grid. (Fingrid Oyj, 2021)

The European Union has included the role of an independent aggregator in the Clean
energy Package (European Commission, n.d.-a) and more precisely in the EU Directive
2019/944 on Common Rules for the Internal Market for Electricity (Directive (EU)
2019/944 in order to enhance the use of distributed energy resources and demand re-

sponse.

A study by Pdyry Management Consulting Oy (Pearce & Forsman, 2018), defines the
role of this independent aggregator followingly:” Introduction of independent aggregator
role has been seen as one way to improve the efficiency of the electricity system by
facilitating demand-side response, energy efficiency and automation of electricity con-

sumption in general, e.g. by:

- avoiding or shifting consumption to reduce peak demands;

- increasing the consumption during hours of low electricity price; and
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- providing balancing services and increasing security of supply.”

A larger energy community, or even a single entrepreneur might be able to become an
independent aggregator. It would also be possible that a group of energy communities
would form an entity for the aggregation service. It would require that the energy com-
munities have for example loads which can be switched off during the high-power de-
mand times and switched on or kept on for longer or with more power when the demand
is low and price of electricity low. This flexibility of consumption could then be financially
compensated to the yielding participants. Profitability and actual implementation of an
independent aggregator service would need more research and a good business plan.
None of the studied energy communities had planned aggregation. | believe it to be yet
a foreign subject to housing companies. In my opinion an independent aggregator could
include the housing companies/energy communities as a resource instead of the energy

communities becoming an aggregator.

5.5 Savings in electricity prices

This is not actually a business as much as a way to increase the savings from electricity
costs. An energy community might get a leverage from larger size when purchasing elec-
tricity from the retail market. It is probable that an energy community with, for example
100 or more apartments would get cheaper electricity than one apartment alone. A group
of smaller energy communities/housing companies could also purchase electricity to-
gether. Here must be taken into consideration that the shareholders of a local energy
company can make their own contracts with retail sellers. This would mean that although
the housing company has a contract of its own, the shareholders are not necessarily
included in that. | would see that if the energy community can negotiate a fair price for

the purchased electricity, it would be tempting for the individual shareholders as well.
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6 CONCLUSIONS

In this chapter are represented the conclusions of the research. The conclusions are
based on the answers from the questionnaire and semi-structured interviews with the
energy communities and housing companies. Some observations are also presented
based on the THEMA Group findings and comparing them with the Finnish local energy

community concept.
The main research questions were:

- What kind of experiences do the existing housing company-based energy commu-
nities and distribution system operators have from the concept of energy communi-
ties and the credit calculation system?

- Whatkind of business possibilities the housing company-based energy communities

may provide in Finland?

6.1 The Distribution service operator’'s experiences

The experiences of the distribution system operators appeared to be from neutral to neg-
ative. The negative experiences emerged from the additional costs the credit calculation
service causes. Especially costs related to information technology arrangements rose.
The lack of positive experiences or benefits, in other words, was somewhat anticipated,
as their business is highly regulated by legislation. Anyways, | found it interesting to see,
if the distribution system operators had found benefits which are not visible to us. From

the results it could be seen that there were none.

Only few of the studied distribution system operators offered the voluntary credit calcu-
lation service and the reason for that were the excess costs and information technology
related problems. Also, the Datahub will take care of the credit calculation system starting

from 1.1.2023 so they saw no reason to offer the service at their own costs for two years.
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6.2 The energy communities’ experiences

The number of housing company-based energy communities in Finland were rather
small, only about 20 communities were found within the questionnaired distribution sys-
tem operators. The small number of the communities could be explained by the small
supply of the credit calculation service. Although there is a large potential for housing
company-based energy communities, only about 20 housing companies have set one
up. The main reason behind that seems to be a lack of information. The housing compa-
nies are not aware of the possibility of the concept of energy communities and/or their
benefits. This problem could be helped with the type of consulting service presented in

this study.

The European Union’s aims (European Commission, 2020) of energy communities were
achieved to some extent. The benefits the energy communities mentioned were the sav-
ings in electricity costs and environmental benefits in terms of replacing fossil energy
with renewable one. They did not mention social benefits, but from the interviews it came
up that the shareholders of the studied energy communities had become more aware of
energy issues and they took a positive attitude towards renewable energy projects. Local
jobs were not created, but | think that the amount of energy communities is still so new
that not the possible entrepreneurs nor the housing companies have not thought of that.
Again, the small number of energy communities has not caused a growth in demand for

services.

The way | see it, the Finnish local energy community (especially the housing company-
based ones) provide benefits only to the housing company involved and to the supplier
of the energy production equipment. The local community outside the housing company
gets very little or no benefits from the housing company-based energy production. | be-
lieve it would be wise to develop ways to spread the benefits to a larger area. Perhaps,

there is a topic for a more detailed study or a development project.

An interesting notice was that all the studied housing company-based energy communi-
ties had performed a larger energy renovation and setting up an energy community was
more like a bonus on top of that. Perhaps this idea could be used when marketing the
energy communities to housing companies. The investment in solar panels is small com-

pared with the total investment of the housing companywide renovation.
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6.3 Finnish local energy community vs. international energy communities

The energy communities abroad according to the study made by THEMA Consulting
Group (Hentschel et al., 2018) were large and more complex in comparison with the
Finnish ones. In the THEMA study an energy community means more a village scale
community than the small housing company-based ones. The benefits and challenges,
however, were similar. The savings in energy costs and the increase in real estate value

or effects on resale time were found in the THEMA study just like in my study.

Not In My Backyard (=NIMBY) effects and increase of local jobs were not seen in my
study. | believe, the reason for that is that the solar power plants are quite undetectable

compared with, for example, wind turbines used in the foreign energy communities.

It seems to me that the Finnish legislation emphasizes small and medium sized housing
companies, but large housing companies are omitted. The large housing companies,
especially if they have several grid connection points, would suffer from setting several
energy communities up. The reason behind the somewhat one-sided legislation was not
revealed during this study. | suspect that the legislators may have been cautious of not
causing a major disturbance in the electricity market by allowing large amounts of new

energy producers to enter the market.

| believe that by allowing a housing company with several grid connection points to set
only one energy community up; the concept would become more attractive to larger
housing companies. Hence, the production of renewable electricity would increase. This
change in the legislation should be carefully examined in terms of costs for distribution

system operators and the energy communities/housing companies.

6.4 Role of business possibilities

| think that the business possibilities suggested in this study, could help to achieve the
aim of creating local jobs and increase the economic and environmental benefits. The
consulting service could provide jobs, increased energy production would give income
to the housing companies and being a part of an independent aggregator’s resources

could give financial benefits to the housing company.
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The whole idea of local energy communities in Finland seems to be focused on the pro-
duction of electricity. Another important issue is the heat production. At the moment the
amounts of housing company produced and sold heat is very small. There however,
could lie a significant potential of renewable energy. | think it might be a good idea to

clarify the legislation in terms of heat production and energy communities.

The most needed and perhaps easiest one to start is the consulting service. The housing
companies need information of the energy community concept and the service does not

need large investments or construction work.

The housing companies had shown some interest in the energy communities in the early
2021 but the interest had diminished since. One reason for this could be that only few of
the system operators offered the credit calculation service at that time. From the inter-
views a need for more aggressive information campaign rose. It seems that the housing
companies are not aware of the profitability of solar power and the changes in the legis-
lation. This could be a job for national or municipal energy authorities or organizations or
why not even a private entrepreneur like the consultant in this study. Altogether, more
marketing should be made in order to make the housing companies set up more energy

communities.

6.5 Reliability and validity of the results

A point to be noticed is that all the questionnaired housing companies had included the
solar power production in a larger energy renovation, which would have been made even
without the concept of energy communities. Therefore, the results from this study might
not be completely valid when a housing company would only install a power plant of their
own and form the energy community then. The results of this study apply mostly to an
energy community within a housing company and the validity of those is reasonably
good. The other types of energy communities would require another, detailed study from

their points of view.

The results give a relatively good insight of the present situation of housing company-
based energy communities in Finland. The percentage of replies from the distribution
system operators was high and they represent a large proportion of housing companies’

transfer grid operations giving a good perspective on that field. Due to the same reason,
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the total number (ca. 20) of the existing housing company-based energy communities is

most likely reliable.

The actual answers can be kept reliable, as all the questionnaired housing companies
and a majority of the distribution system operators were connected beforehand and ex-
plained the aims of the research. They were motivated to answer, so the answers can

be kept trustworthy.

The results apply to the present time and they may change in time as the legislation and

electricity markets may evolve.

6.6 Evaluation of the study

The methods selected for this study were rather straightforward. A questionnaire gave
comparable answers, although sometimes they were not very accurate. Some deduction

had to be made in order to unify the data from free text parts of the questionnaires.

The questionnaires and the semi-structured interviews were not too time consuming. The
largest single time consumer was the search for existing energy communities. As there
was no public record or data bank, | was not able to contact them directly, but had to use
the distribution system operators as messengers. Luckily, | got contact information for

the energy communities handled in this study.

There were no costs except for time making this study. The distribution system operators
and representatives of the energy communities and housing companies were very help-

ful and supportive. They were keen on reading this thesis when finished.

As a learning process, this study has given a lot, | hope that anyone reading this would,
if not learn new things but at least get an idea of doing something better. Topics for

further studies were found in this study. The improvement of legislation for one.

For increasing the number of energy communities in Finland an information or marketing
campaign for the housing companies would be in place. A marketing study could proba-
bly be a good idea too. The new business possibilities presented in this thesis would

naturally require more detailed study and these might give topics for new theses also.

For a wider perspective in the field of energy communities, further studies would be wel-

comed. For example, a study considering energy communities in the public buildings
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would be useful as this study was limited to only, solar electricity producing energy com-

munities within a housing company.
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Appendix 1.

Article 2(16) Renewables Di-
rective —

‘Renewable Energy Commu-
nity’

A legal entity:

(a) which, in accordance with
the applicable national law, is
based on open and voluntary
participation, is autonomous,
and is effectively controlled by
shareholders or members that
are located in the proximity of
the renewable energy projects
that are owned and developed
by that legal entity;

(b) the shareholders or mem-
bers of which are natural per-
sons, SMEs or local authorities,
including municipalities;

(c) the primary purpose of
which is to provide environ-
mental, economic or social
community benefits for its
shareholders or members or for
the local areas where it oper-
ates, rather than financial prof-
its.

While not part of the definition,
RECS are entitled to produce,
consume, store and sell renew-
able energy, including through
renewables power purchase

Article 2(11) Electricity Di-
rective —
‘Citizen Energy Community’

A legal entity that:

(a) is based on voluntary and
open participation and is effec-
tively controlled by members
or shareholders that are natural
persons, local authorities, in-
cluding municipalities, or small
enterprises;

(b) has for its primary purpose
to provide environmental, eco-
nomic or social community
benefits to its members or
shareholders or to the local ar-
eas where it operates rather
than to generate financial prof-
its; and

(c) may engage in generation,
including from renewable
sources, distribution, supply,
consumption, aggregation, en-
ergy storage, energy efficiency
services or charging services for
electric vehicles or provide
other energy services to its
members or shareholders;
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Finnish Government Decree
on the Settlement and Me-
tering of Electricity
2021/767 -

‘Local Energy Community’

A legal entity that:

1) who produces, delivers, con-
sumes, aggregates or stores en-
ergy or offers energy saving ser-
vices to its members or share-
holders;

2) is based on voluntary and
open participation;

3) in which actual jurisdiction is
used by its members or share-
holders;

4) of which the members and
shareholders are natural per-
sons, municipalities or other lo-
cal authorities or small/medium
sized companies;

5) whose primary purpose is, in-
stead of financial profit, to pro-
duce to its members or share-
holders or area it is operating
benefits connected to environ-
mental, economic, or social
community;

6) whose electricity measure-
ments of the consumption sites
of the members or shareholders
is in responsibility of the distri-
bution network holder;

7) whose electricity consump-
tion sites are located on the
same real estate or correspond-
ing group of estates and are con-
nected to the distribution net-
work holder’s grid with the
same connection; and

8) whose electricity production
equipment and electricity stor-
age belong to the connection re-
ferred at point 7.



Appendix 1 (2)

agreements, to share renewa-
ble energy within the commu-
nity, and to access all suitable
markets
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Appendix 2 (1)

Appendix 2: Questionnaire for the system operators

Kysymyksia verkkoyhtioille

Kyselyn tarkoituksena on kartoittaa energiayhteisdjen nykytilannetta seka jo toteutu-
neita tai odotettavissa olevia vaikutuksia verkkoyhtidille Suomessa. Energiayhteisolla
tarkoitan 1.1.2021 voimaantulleen asetuksen 1133/2020 mukaisia energiayhteisdja.
Kyselyn tietoja kerataan ainoastaan opinndytety6tani varten, eika tietoja tai tuloksia
luovuteta muille osapuolille. Tuloksissa ei tule nakymaan vastaajan tai vastaajayrityk-
sen yksiloivia tai vastaukseen yhdistavia tietoja. Lista yrityksista, joille kysely on l&he-
tetty, tulee tydhoni nakyviin mutta ei listaa vastanneista yrityksista. Ainoastaan luku-
maarat nakyvat.

Toivon vastauksia 5.10.2021 mennessa.

Kiitan jo etukateen vastauksistanne, ne ovat tydlleni tarkeita ja toivottavasti teillekin
merkityksellisia.
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1.Minka maakunnan alueella on paaasiallinen toiminta-alueenne?

D Uusimaa
Southwest Finland
Satakunta

Hame

Pirkanmaa
Paijat-Hame
Kymenlaakso
Etela-Karjala
Etela-Savo
Pohjois-Savo
Pohjois-Karjala
Keski-Suomi
Eteld-Pohjanmaa
Pohjanmaa
Keski-Pohjanmaa
Pohjois-Pohjanmaa
Kainuu

Lappi

OO0 00000000000 0OO0O0~O00~O0O0

Ahvenanmaa
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2.0nko toiminta-alueellanne energiayhteison muodostaminen jo mahdol-
lista?

Kylla

Ei

3.Mikali vastasitte edelliseen kysymykseen ei, milloin energiayhteisén muo-
dostaminen/taloyhtididen netotuspalvelu tulee mahdolliseksi?

4.0Ovatko taloyhtiot osoittaneet kiinnostusta energiayhteisdja kohtaan?

5.Montako energiayhteisda alueellanne on toiminnassa, mikali sellaisia siis
joon?
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6.Mitka ovat merkittavimmat hyddyt, joita on saavutettu tai ajattelette voi-
tavan saavuttaa energiayhteisdjen avulla? (teknisia, taloudellisia yms.)

7.Enta mita ovat mielestanne haasteet, joita energiayhteisdjen muodostu-
minen tuottaa tai on tuottanut verkkoyhtiolle?

8.Haluatteko sanoa jotain muuta energiayhteisoihin liittyen?
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Appendix 3: Questions for the interviews of the energy
communities

Kysymyksia energiayhteisoille:

~\

Sijaintikunta? Location?

2. Onko kyseessa kerrostalo, rivitalo, vai omakotitalojen yhteis6? Block of flats,
semi detached house or community of private houses?

3. Koko taloyhti6 vai aktiivisten asukkaiden ryhma? Entire housing company or
group of active clients?

4. Kiinteistdn sisainen, Kiinteistorajat ylittdva vai hajautettu energiayhteis6? Energy

community within a housing company, energy community crossing property

boundaries or distributed energy community?

Kuinka monta osakasta yhteisdssa on? How many shareholders there are?

6. Millainen mittaustapa on kaytdssa? (Takamittarointi vai hyvityslaskenta?) What
is the type of metering? (credit calculation sefrvice or housing company owned
meters?

7. Miksi paadyttiin em. mittaustapaan? Why the previous method of metering was
selected?

8. Miten tuotot jyvitetdan osakkaille (pinta-alan perusteella, osuusmaksun suuruu-
den mukaan tms.)? In what way are the profits shared between the sharehold-
ers (according the surface area, separate share payment or so)?

9. Millaisia kustannuksia energiayhteisosta tulee (kk-maksut hyvityslaskennasta
jne.) What kind of costs the energy community causes? (Monthly fees for the
credit calculation service or so)?

10. Milla teknologialla energia tuotetaan (Aurinkopaneelit, tuuli, biokaasu tms.)? By
what type of technology the electricity is produced (solar panels, wind power,
biogas or etc.)?

11. Jos aurinkovoimalla, mika on paneelien teho, lukumaara ja miten ne on sijoiteltu
(katolle, seindan, maatelineeseen, ilmansuunta)? If with solar power, what is
the peak power of the panels and how are they installed (rooftop, wall, ground,
direction)?

12. Onko energiavarastoa? Millainen? Kapasiteetti? Is there an energy storage?
What kind? Capacity?

13. Mika on laitoksen nimellisteho? What is the nominal power of the power plant?

14. Kuinka paljon energiaa jaa myytavaksi verkkoon? How much energy is left over
to be sold to the grid?

15. Kayttadko yhtio virtuaaliakkupalveluja? Jos kayttaa, mitka ovat kokemukset pal-
velusta? Does the company use virtual battery services? If yes, what are the
experiences of the service?

16. Millaiset tuotto-odotukset laitokselle on laskettu? What kind of profit/production
rates are expected from the power plant?

17. Millaiset tuotot laitoksesta on saatu? What are the profits/production obtained

from the power plant?

4
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18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

Appendix 3 (2)

Mista kuulitte energiayhteisdista/saitte ajatuksen perustaa sellaisen? From
where did you learn from energy communities/got the idea to set one up?
Millaista tietoa tarvitaan yhteison perustamiseksi ja sellaista suunniteltaessa?
What kind of information is needed to set an energy community up and when
planning one?
Loytyyko tieto helposti? Is the information easy to find?
Miten rahoitus on jarjestetty? (Kaikki osakkailta, energia-avustusta, joku
muu...)? How was the investment funded? (All from shareholders, energy sub-
sidy or something else)?
Millainen takaisinmaksuaika investoinnille on laskettu? How long is the calcu-
lated payback time for the investment?
Oliko yhteisdn perustamisen syyna taloudelliset, ymparistdseikat, sosiaaliset vai
muut syyt? Were the reasons for setting up an energy community economic,
environmental, social or other?
Tekeekd yhteis6 muuta liiketoimintaa energiantuotantoon liittyen ylijaamasah-
kén myynnin liséksi? Does the community any other business in energy produc-
tion except the selling of excess electricity?

a. Muiden palveluiden osto, kuten huolto, jarjestelman yllapito jne. Pur-

chase of other services like maintenance, system governance eftc.)

Mita hyotyja olette saaneet energiayhteiststa? What are the benefits obtained
from the energy community?
Mita haasteita olette kohdanneet energiayhteison osalta? What challenges you
have met in terms of the energy community?
Muita kommentteja... Other comments?
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