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Executive Summary 
This report updates a preliminary analysis of the investment conditions for RE 
consumer co-ownership in the three pilot countries, Czech Republic, Italy and 
Poland, conducted during the proposal phase of the SCORE project. The Report 
encompasses the latest developments in (a) EU energy law; (b) current market 
situation; (c) specific legal issues for biomass/wind/solar; (d) financing/insurance/risk 
management; (e) regulatory framework for smart meters; (f) compliance with 
consumer protection rules; (g) grid access; (h) feed-in tariffs/net metering/other 
support instruments; and (i) RE prosumership best practice. 
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b. Economic and management factors 
c. Cultural factors 
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a. Specific regulation for applied RE technology 
b. Current market situation 
c. Financing 
d. Insurance and risk management 
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7. Expected impacts 
a. Energy related impacts 
b. Changed consumer behaviour  
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SCORE D 2.1 
 
IV. Updated report on investment conditions in Germany 
by Özgür Yildiz, Boris Gotchev, Lars Holstenkamp, Jakob R. Müller, Jörg Radtke, Laura Welle and 
Jens Lowitzsch   

In April 2018 the Horizon 2020 project SCORE1 was launched with the aim to facili-
tate consumers to become (co-)owners of renewable energy (RE) in three European 
pilot regions employing a Consumer Stock Ownership Plan. One of the pilot projects 
became the city of Essen in Germany which entered the project on 1 February 2020. 
Currently, pilot projects are planned in Essen on and next to the campus of the 
Franz Sales Haus and in the Vogelheim district with the former being more ad-
vanced than the latter. The City of Essen has decided to actively participate in the 
expansion of renewable energies and adopted a re-investment levy (ReInvest) by 
resolution of 13 December 2019. This provides for the co-financing of planned in-
vestments in renewable energy projects with a focus on regional own consumption 
by means of a surcharge of 0.2 ct per consumed kWh on the certified green electric-
ity supply of the city (approx. EUR 194,000 per year).  

Additional to the direct impact, SCORE also seeks to respond to the European 
Buildings Initiative (part of COM(2016) 860 final “Clean Energy For All Europe-
ans”) and in particular to the challenge to develop flexible EE and RE financing plat-
forms at national or regional level targeting grants towards vulnerable consumers as 
laid out in its annex. In this context an additional lever for both EE and prosumership 
is expected from combining EE measures with prosumer investments – a frequent 
practice also in the projects our pilots are based on. Therefore, the dimension of 
synergies between prosumer investments and energy refurbishing of buildings is 
also an element to be analysed where appropriate. 

Against the background of the situation for consumer (co-)ownership in Germany 
including an assessment of the political, economic and legal situation, this report 
briefly describes and evaluates all relevant conditions for pilot implementation in 
Essen. As Essen joined the SCORE project relatively late, this part of Deliverable 2.1 
is merely a project update and, therefore, shorter than the previous country assess-
ments; in particular it does not cover the details of the Essen pilot which are still be-
ing developed, only briefly touches upon energy refurbishing or energy efficiency, 
and does not include specific local investment conditions in Essen. To keep compa-
rability between the four partial reports of this deliverable the following information 
on Germany refers to early 2019 as in partial reports for the other pilot countries (i.e., 
2.1 I. Czech Republic, 2.1 II. Italy and 2.1 III. Poland).  

	
1  ‘SCORE’ = Supporting Consumer Ownership in Renewable Energy (CSA 2018 – 2020), Grant 

Agreement 784960; this partial update of Deliverable 2.1 for Germany is based on and making ex-
tensive use of the country chapter Germany in Lowitzsch (ed.) “Energy Transition – Financing 
Consumer Co-ownership in Renewables – 18 country studies and a comparative analysis”, Pal-
grave/McMillan, 2019, pp. 271 - 294. 
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1. Introduction 

a. Energy mix   

The German energy sector is characterized by a heterogeneous portfolio of produc-
tion technologies. In 2016, RE had the highest share in primary energy production 
with a share of 43.2 per cent followed by lignite with 38.8 per cent, natural gas with 
6.3 per cent, hard coal with 2.9 per cent, and petroleum with 2.5 per cent while oth-
er sources including nuclear energy made up for 6.1 per cent (AGEB 2017).  

In contrast to primary energy production, RE has a subordinate role in primary ener-
gy consumption where in 2016 it came in third place with an overall share 12.6 per 
cent – with bioenergy having the largest share with 6.5 per cent – after petroleum 
with 34.0 per cent and natural gas with 22.6 per cent; hard coal and lignite had a 
share of 12.2 per cent respectively 11.4 per cent and nuclear energy 6.9 per cent. 
However, the share of RE increased from 2015 to 2016 by 2.8 per cent and the 
share of natural gas by 9.5 per cent while the share of nuclear energy decreased by 
7.8 per cent and the shares of hard coal and lignite by 5.1 per cent respectively 2.8 
per cent (AGEB 2017). Regarding RE in gross energy consumption the share in 2015 
was 31.7 per cent in electricity, 13.4 per cent in heat, and 5.1 per cent in transport; 
in electricity, onshore wind with 34.5 per cent, solar energy with 20.3 per cent, and 
hydro energy with 11.2 per cent had the highest shares (Umweltbundesamt 2017).  

b. Main challenges for the energy market, specific policy goals and national 
targets  

Developments over the last decade indicate that Germany will follow the interna-
tional trend where the growth of primary production from RES exceeds that of all 
other energy types. One of the major challenges of this development is high energy 
prices for private households2 which is, among others, due to specific surcharges 
that were introduced to compensate network operators that otherwise would have 
to bear the difference between the fixed feed-in tariff for RE and the lower wholesale 
price (BMWi 2017). Among further challenges is the shutdown of a substantial num-
ber of environmentally friendly natural gas-fired thermal power plants that were de-
commissioned due to the drop in wholesale electricity prices and led to a higher 
share of electricity produced from hard coal and lignite.  

To foster greater market proximity and competitive determination of electricity pric-
es the recast of the German Renewable Energy Law (EEG) in 2014 introduced man-
datory direct marketing and a change from a fixed feed-in tariff to a variable premi-
um system, implying that whoever produces electricity must also market it, except 
for electricity produced from small-scale photovoltaic installations (BMWi 2016).  
The 2017 recast of the EEG introduced tenders for onshore and offshore wind as 
well as for biomass and large-scale photovoltaic installations with more than 700 

	
2  An international comparison of prices for private households in EU countries in 2016 reveals that 

German households bear the second highest costs for electricity per kilowatt hour (kWh) in the EU 
with an average of around 33 Euro Cent per kWh for an annual consumption below 2,500 kWh per 
year although the wholesale prices for electricity are low.  
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kWp. Overall national targets include a share of RE in gross electricity consumption 
of at least 35 per cent, 14 per cent in gross heat consumption, and 10 per cent in 
transport by 2020. For electricity, a particular emphasis is set on the development of 
wind energy with flexible targets for expansion by 2,800 MW per year until 2019 for 
onshore wind and by 500 MW per year in 2021 and 2022 for offshore wind. Fur-
thermore, an 80 per cent reduction goal of GHG missions compared to 1990 levels 
has been established Henning & Palzer (2014). 

c. Ownership structure in the renewable energy sector  

In the course of the transition towards a more sustainable production portfolio, par-
ticularly the renewable electricity sector has witnessed the entrance of numerous 
new actors. An assessment of the ownership structure in 2016 estimated that citi-
zens including farmers owned the highest share with 42 per cent of the installed ca-
pacity in 2012, that is, 42 MW, followed by institutional and strategic investors with 
41.2 per cent while established nationwide and regionally operating energy compa-
nies owned mere 15.8 per cent (trend:research 2016). However, these estimates 
should be handled carefully due to methodological restrictions; for example, around 
30 per cent of citizen ownership in a wider sense captures bond holdings, minority 
shareholding and inter-regional investments in RE facilities where either the exact 
ownership share is not clear, property rights are allocated without voting rights or 
schemes may be included that do not confer property rights at all voting rights.3  

Therefore, this assessment should be read against the background of data on citi-
zen-owned energy projects in a narrower sense where citizens are majority share-
holders:  

• Here estimates find around 1,700 citizen energy projects in 2016 of which 
1,500 in energy production and the rest in distribution and energy services; 
while the bulk of RE production projects is in solar and wind energy with an 
even share of about 43 per cent, bioenergy with 6.2 per cent and hydropower 
with 0.7 per cent play a minor role and other RES are negligible.  

• 54.6 per cent of these projects are energy cooperatives; limited partnerships 
with a limited liability company as general partner (GmbH & Co. KG) come 
second with 36.6 per cent. The latter are expected to increase in number due 
to the significance of this business model in the onshore wind sector while 
the number of energy cooperatives is stagnating. Other legal forms like lim-
ited liability companies (GmbHs) or civil law partnerships (GbRs) are less 
widespread and not well documented (Holstenkamp et al. 2017). 

In terms of regional distribution, around 92 per cent of citizen-owned projects are 
located in the federal states of former West Germany amongst other due to differ-
ences in household income and available RE-resource potentials the latter being an 

	
3  Furthermore, the 2016 survey excludes data from sectors such as offshore wind, geothermal ener-

gy, facilities producing energy from biogenic waste and pump-storage power plants, all sectors 
where consumers as investors play a minor role so that the overall share of citizen-ownership in 
RE is somewhat overestimated. 
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indicator for regional concentration of specific RE technologies. Accordingly, con-
sumer (co-)ownership business models in wind energy are often located in federal 
states at the northern coastline, like Schleswig-Holstein, Lower Saxony, North 
Rhine-Westphalia while the southern federal states Bavaria and Baden-
Wuerttemberg are preferred locations for solar energy (Kahla et al. 2017). 

2. The consumer at the heart of the energy market? 

a. Consumer (co-)ownership in renewable energy sources as policy goal 

The German discussion focuses on what is termed “citizen energy” (“Bürgerener-
gie”), that is, the ownership of energy assets and/or projects by citizens or commu-
nities of locality. In this regard, the national legislator has made the “…preservation 
of the diversity of actors…” an explicit policy goal introduced into the 2014 recast of 
the Renewable Energy Sources Act (EEG) and keeping it in sec. 2 para. 3 sentence 2 
of the 2016/17 recast of the EEG. Furthermore, sec. 3 no 15 EEG defines citizen en-
ergy companies as consisting of at least ten natural persons who are members eli-
gible to vote or in which at least 51 per cent of the voting rights are held by natural 
persons with a permanent residency in the administrative district of the project loca-
tion and where no member or shareholder of the undertaking holds more than 10 
per cent of the voting rights.4 However, the practical meaning of this aim for con-
sumer ownership remains unclear so far as discussions about its implications are 
continuing and the legal specification and implementation of what is to be perceived 
as actors deserving protection at the beginning of 2018 was still pending.  

Besides this superordinate but vaguely formulated support for direct ownership of 
energy assets by citizens, further less or more explicit measures at the national (see 
sections 3.b. for details) and the federal states (Länder) level exist to support citizen 
energy. An example for the latter is the Federal State of Mecklenburg-Western 
Pommerania, which in 2016 inspired by the option-to-purchase for citizens from the 
Danish Renewable Energy Act of 2009, was the first state to introduce a law for citi-
zen ownership in wind power in Germany (Maly et al. 2014). The legislation aims to 
improve public acceptance of new wind turbines and lift local value creation by 
providing opportunities for the economic participation of local residents and local 
municipalities. This legislation requires that project developers set up a company for 
each new wind energy project and offer a stake of up to 10 per cent to citizens and 
municipalities located within a five-kilometre radius of the project respectively (in 
total up to 20 per cent). Alternatively, the law allows for other financial models to 
distribute economic benefits among residents such as a fixed-term deposit scheme 
or preferential electricity pricing schemes. While municipalities are free to choose 
one of the two options, citizens only have that to invest in shares (Gotchev 2016). 

Finally, consumer (co-)ownership received explicit recognition of its crucial role in 
the 2018 recast of the Renewable Energy Directive (RED II) as part of the Clean En-

	
4  In the case of an association of several legal persons or unincorporated firms to form an undertak-

ing it is sufficient if each of the members of the undertaking fulfils these preconditions.  
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ergy Package. The transposition of the RED II into German Law until 2021 will be an 
important legislative impulse as it introduces a legal framework for consumer (co-
)ownership. Consumers, individually (Art. 21, households and non-energy SMEs), 
collectively (Art. 21, tenant electricity) or in communities (Art. 22, cooperatives and 
other business models) will have the right to consume, store or sell energy generat-
ed on their premises. RED II also invites the Member States to provide an “enabling 
framework” for local “renewable energy communities”. The directive links prosum-
ership to so different topics as fighting energy poverty, increasing acceptance, fos-
tering local development, incentivising demand-flexibility, etc. defining citizen’s 
rights and duties and evenly important clear definitions (Article 2 RED II).  

b. Fuel / energy poverty and vulnerable consumers  

In 2016, 3.7 per cent of the German population, that is three million people lived in 
households that did not have sufficient income to heat their home and suffered from 
energy poverty (EUROSTAT 2017). This situation is amongst others a result of 
steadily increasing prices for housing and energy, stagnating incomes taking infla-
tion into account, and small pensions. Policies addressing the energy poverty in 
Germany rely on support in line with the social security system. Additional albeit on-
ly punctual support is provided by projects like the Municipal Energy Savings Check 
(“Stromspar-Check Kommunal” www.stromspar-check.de) a project that since 2008 
is available in 190 German municipalities with 220,000 checked households; its 
genuine approach involves the training of long-term unemployed as energy consult-
ants and using established channels of social work in particular with regard to 
measures for energy savings (Pye et al. 2015). 

Although policies for self-supply are generally supported by the public, controversial 
aspects should also be considered. In this regard, redistribution effects are an im-
portant drawback in Germany. The more consumers supply themselves with elec-
tricity, the less they receive from the public grid and the less they contribute to grid 
and other surcharges and levies, e.g., renewables surcharge, concession levies, and 
electricity tax. The resulting loss of revenue is subsequently compensated by in-
creasing levies for the remaining consumers who do not have the economic means 
for self-supply among which are disproportionately many low-income households 
(Haas 2017). As a result, the group that cannot afford to invest in RE production fa-
cilities bears higher costs for energy supply aggravating their already precarious fi-
nancial situation while indirectly supporting RE investments of the group that is bet-
ter off. Hence, the gap between low-income households and other consumer seg-
ments widens so that political measures are needed to avert an erosion of solidari-
ty.5 A discussion about how to integrate low-income households and poorer strata 
less of urban populations has started. 

	
5  The low rate of participation in RE projects of low-income households is also reflected in recent 

surveys for example one among members of energy cooperatives showing that membership is not 
socio-economically balanced (Holstenkamp et al., 2017) favouring homeowners and financially bet-
ter-off people. 
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3. Regulatory framework for renewable energy 

a. Regulation for connecting renewable energy plants to the grid 

In general, network operators are required under the German Energy Industry Act 
(EnWG) to connect end consumers, other energy supply networks and their lines, 
and generation and storage facilities to their networks on reasonable, non-
discriminatory and transparent terms. Operators of "general supply networks" are 
required to publish their general terms and conditions for network connection and 
use of connection points for end consumers in low voltage and low-pressure net-
works and are required to connect requesting customers to their networks under 
these terms and conditions. They are entitled to charge customers appropriate con-
nection costs and contributions towards installation costs (BNetzA 2017). In addi-
tion, the EEG regulates that electricity from RES has feed-in priority implying that RE 
must preferably be utilized as long as the network is technically capable of absorb-
ing the energy. 

b. Support policies (FITs, auctions, premiums, etc.)  

General support policies for RE technologies are included in the national and re-
gional legal frameworks. Examples at the national level are a market premiums de-
termined and assigned by an auction mechanism and the provision of a flexibility 
surcharge where operators of new biogas plants can claim additional support for 
providing on-demand use capacities. The most significant change of the legal 
framework was a paradigm shift from fixed feed-in tariffs for electricity produced 
from renewables to competitive auctions in order to steer the expansion and limit 
costs.6 In detail, tendering procedures were introduced for onshore and offshore 
wind projects starting from 750 kW installed capacity, PV projects starting from 750 
kW installed capacity, and biomass plants starting from 150 kW installed capacity.  

With further amendments of the EEG in 2016, the German government enacted ex-
plicit rules for “citizen energy companies and energy cooperatives” (see definition in 
section 2a above) in onshore wind and PV auctions. Even though citizen and energy 
cooperatives´ projects still have to participate in auctions for remuneration unless 
they bid for projects smaller than 750 kW installed capacity, they enjoy preferential 
treatment. They benefit from financial privileges such as reduced security payments 
of 15 € / kW. But most importantly such projects receive the highest feed-in-tariff 
accepted in the tender by default (sec. 3 and sec. 36 of EEG 2017). These preferen-
tial rules are considered as one measure to ensure the superordinate goal of pre-
serving the diversity of actors mentioned above. 

c. Regulatory framework for smart meters  

The regulatory framework for the roll-out of smart meters in Germany was set with a 
2016 reform based on the EU requirements set out by the Energy Efficiency Di-

	
6  At the national level, the fixed feed-in tariff for energy produced from renewable sources in place 

until the 2014 recast of the EEG served as support for citizen investors by providing high invest-
ment security to small actors (Mendonca, Hvelplund, & Lacey, 2009). 
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rective in 2007 those introduced by the 3rd Internal Market Package in 2009. The 
Law on the Digitization of the Energy Transition in 2016 (Gesetz zur Digitalisierung 
der Energiewende) ignited the mass distribution of both digital meters with and 
without communication units (bne 2020). A core element of this reform was the 2016 
Measuring Point Operating Act (Messstellenbetriebsgesetz) setting new rules on the 
use of smart meters and smart meter gateways and introducing detailed require-
ments for the design of smart meter devices and the transmission of the data as well 
a roll out plan for their installation. Depending on the amount of energy consumed 
and the size of generation assets different roll out periods were defined for different 
types of end consumers and plant operators; the law stipulates that consumers with 
more than 6,000 kWh yearly consumption, and plant operators with an installed ca-
pacity of more than 7 kW, are to be equipped with intelligent metering systems while 
they are optional below these thresholds. To protect end consumers from cost in-
creases a price cap for annual costs was set and the option to choose an independ-
ent third-party metering operator should consumers not be satisfied with the solu-
tion offered by their DSO. In practice massive delays in particular with the certifica-
tion of intelligent metering systems have slowed down the process and the first 
generation of smart meters planned for 2017 kicked off only in 2020.  

d. Specific regulations for self-consumption and sale to the grid (micro installa-
tions) 

Specific regulations for self-consumption were introduced in the EEG of 2009 with 
regulations for self-supply with electricity from photovoltaics and later expanded in 
the 2014 recast of the EEG, among others by a legal definition of self-supply. Ac-
cording to the legal definition of in section 3 no. 19 EEG a self-supply is the con-
sumption of energy which is not routed through a public grid by a natural or legal 
person in immediate proximity from an electricity generating plant they operate 
themselves. The most significant change from the previous legal framework intro-
duced in 2017 is that any electricity delivered or self-generated is charged with the 
full renewables surcharge (“EEG-Umlage”). Even though a number of exceptions 
allow a full or pro-rata exemption, in practice the regulations leave little room for 
manoeuvre, especially in the case of new self-supply constellations and business 
models such as for example tenant’s electricity supply (“Mieterstrom”). As a transi-
tory regulation, investments made in confidence in the previous legal situation are 
protected and exempt from the new rules. In case the owner/operator and consum-
er are not identical, yet the consumers use the electricity in close proximity to the 
generation facility, not all levies and surcharges have to be paid. A measure which 
may further enable self-consumption is the 2016 Law on the Digitalization of the En-
ergy Transition (“Gesetz zur Digitalisierung der Energiewende”), which sets a time-
line for the roll-out of smart meters in households. 

The Tenant’s Electricity Supply Act (Mieterstromgesetz) was adopted in June 2017 
to safeguard the economical soundness of tenant’s supply projects yet limit the dis-
parity in levies paid due to growing self-consumption. Accordingly, operators only 
pay a reduced renewables surcharge for electricity from their solar- or bioenergy-
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installation if it is installed on, affixed to or in a building and the electricity is supplied 
to a third party for use within the building on, affixed to or in which the installation is 
installed. Furthermore, electricity produced by “Mieterstrom” projects can be sup-
ported by surcharges between 2.2 Cent per kWh and 3.8 Cent per kWh under cer-
tain conditions. Thus, tenants buy electricity that is produced in the same building 
via PV or combined heat and power, generated locally without the need to be trans-
ferred through long grids with cost benefits for the operator and for the participating 
tenants (Großklos et al. 2016). 

4. Concepts for consumer (co-)ownership in practice 
a. Contractual arrangements and corporate vehicles used 
Initially consumer ownership in Germany consisted mainly of individual self-supply 
concepts, e.g., through solar panels on rooftops, but lately, newer models aiming at 
realizing collaborative consumer ownership models have been gradually entering the 
market. As of 2019, financial participation of citizens in RE comes in different forms: 
(i) individual ownership and / or leasing arrangements, especially for small PV or bat-
tery storage projects, but also for heat pumps with self-sufficiency being a major 
motivation as the legal framework is shifting away from guaranteed feed-in tariffs; (ii) 
bearer bonds, e.g., Hamburg Energie Solar, sub-ordinated loans, e.g., in combina-
tion with cooperative shares, or savings certificates issued mostly by local savings 
or cooperative banks are typical investment products7 although they mostly do not 
confer voting rights; (iii) collective investments differing with regard to motivation 
(Holstenkamp and Kahla 2016), organizational form, that is bottom-up / grassroots 
vs. initiated by intermediate organizations vs. investor-owned projects initiated by 
developers or issuing houses (Enzensberger et al. 2003a) and legal structure. Three 
legal structures have become “standards” for collective investments in the German 
RE sector (Holstenkamp 2014): 

• Civil law partnerships are in use mainly for small PV installations, but also in 
some other cases like bioenergy villages. Since all investors are personally, 
jointly and severally liable they are mainly restricted to early phases of devel-
opment, e.g., the association of property owners for the development of a 
wind farm and to cases where other legal structures are not economically 
feasible due to the higher costs (Yildiz 2014).8  

• Limited partnerships with a limited liability company as a general partner are a 
common structure for medium- to large-scale projects, especially in the wind 
energy sector, but also in the case of ground-mounted solar PV installations. 
Usually, the limited partnership company is set-up for individual projects, that 

	
7  About one fifth of the German municipal utility companies offer such products to their customers 

and / or local inhabitants (Holstenkamp, 2014). 
8  Registered associations active in the promotion of solar energy often initiate civil law partnerships 

in some cases taking over main project-related risks to shield private investors from liability risks. 
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is, functions as a special purpose vehicle for projects where citizens are to be 
involved with minority shareholdings (Enzensberger et al. 2003).9   

• Energy cooperatives whose number has increased significantly in the past, 
especially in the period 2008-2012. A large part of these cooperatives sector 
is made of PV cooperatives and those operating mainly biomass-fired district 
heating grids, dubbed “bioenergy villages” (Yildiz et al. 2015).10  

A smaller number of cases exists for joint stock corporations, e.g., Solarcomplex 
AG, Green City Energy AG, foundations (Christoph, 2014), limited liability compa-
nies, e.g. Wärmenetz Ortlfing GmbH or equity mezzanine schemes like silent part-
nerships, e.g. plusPOWER GmbH. Public bodies, especially municipalities, may join 
forces in a public-law institution (e.g. AöR Solarpark Börrstadt) and sometimes dif-
ferent types of legal structures are combined like silent partnerships in limited part-
nership models or sub-ordinated loans besides shares in cooperatives. All in all, the 
sector is characterized by a large degree of heterogeneity. This diversity is often as-
cribed to the favourable legal environment, but also to the characteristics of the fi-
nancial sector with its strong role of local banks in financing projects (Hall et al. 
2016). A third factor may be the large number of municipal utility companies that 
partly engage in these citizen energy projects. 

b. Financing conditions for consumer co-ownership in renewable energy  
Institutional support for citizen energy is widely available and well advanced in Ger-
many characterized by a network of state-, private- or self-regulated institutions, 
which provide knowledge, expertise or financial support mostly on federal state, re-
gional and local level. 

• State subsidies, programs, credit facilities, preferential loans  

Financial support is available through preferential loans granted by the state-owned 
development bank Kreditanstalt für Wiederaufbau (KfW) and the aforementioned 
involvement of private local banks in project financing. As there is a multitude of 
such programs available, we refrain from listing the individual programs. 

• Agencies supporting investment in renewable energy sources 

Among support mechanisms in this domain are more than 39 energy and climate 
protection agencies on federal state or regional level in Germany, of which many 
actively support citizen (co-)ownership by providing information and knowledge as 
well as networking activities. Support for the legal form of cooperatives is available 
from the German Cooperative and Raiffeisen Confederation (DGRV) and regional 
cooperative confederations in forms of advocacy or financial counselling.  

	
9  With the professionalization in the RE sector this structure common in the German direct invest-

ment market led to a shift towards investor-oriented projects (Enzensberger et al., 2003b) making it 
difficult to filter community-owned RE projects. 

10  While the number of newly founded energy cooperatives has been decreasing since 2013 due to 
changes in the EEG lately there are signs of a diversification of business models among them 
(Kahla et al., 2017). 
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c. Examples of consumer (co-)ownership 

Heidelberger Energiegenossenschaft eG (HEG) is an example of the application 
of tenant solar supply. In 2012, HEG started to think about developing solar direct-
use business models, because the feed-in tariff had fallen below electricity rates for 
private households. In the following year, with an initial investment sum of EUR 1 
million HEG installed twelve PV plants with a combined capacity of 700 kWp in Lad-
enburg on top of a local school and in Nußloch on top of a multi-story dwelling, a 
village near Heidelberg. The tenants consume part of the electricity produced, which 
HEG sells at a slightly lower rate than the primary provider, i.e. the local utility com-
pany, does. HEG developed the model together with a building cooperative, EURO-
SOL Energy Solutions, and NaturStrom Aktiengesellschaft (Will & Zuber 2016). More 
general, HEG plans, finances, and realizes PV projects on rooftops of companies, 
public and private buildings based on bank loans and citizen participation. Citizens 
can get involved in different ways and at different levels of activity: (i) they can join 
the cooperative, co-decide on the energy transition in Heidelberg, and become co-
owner of a PV plant with a share of 100 or rather 1,000 euros; (ii) they can partici-
pate by purchasing local and green electricity from HEG in a producer-consumer 
community from PV or wind power plants and a hydropower station; (iii) they can 
make an investment in HEG projects; (iv) or they can install a PV power plant on 
their roof in cooperation with HEG or its network partners such as Bürgerwerke eG. 

An example for the involvement of different stakeholders and participation of citi-
zens are district heating grids or bioenergy villages like Bioenergiedorf Jühnde eG 
(Bioenergiedorf Jühnde 2017). In 2005, Jühnde was the first German village being 
self-sufficient and producing RE with consumer participation, in particular through 
bioenergy plants and CHP systems with a local heat network delivering heat to 
households. Farmers, the municipality, and some consumers founded a cooperative 
and work closely together with players such as grid operators and suppliers, scien-
tists from the University of Göttingen and engineers. Around the core project with an 
initial investment of EUR 5.8 million, that is the district heating system, the coopera-
tive has developed other projects: the community installed PV and wind power 
plants, implements mobility concepts as well as concepts to mitigate fluctuating 
demand and supply from PV and wind energy. Beyond heat consumers and local 
supporters, up to 25 per cent of the shares can be sold to other communi-
ties/regions. The cooperative’s members benefit from an average EUR 750 in energy 
cost savings yearly per household. Furthermore, from 2013 onwards dividends have 
been paid out to the members. A support association for climate protection and re-
sponsible use of natural resources aims at transferring the Jühnde concept to other 
regions. 

Elektrizitätswerke Schönau (EWS) eG is an example for a business model with a 
membership base of over 5,000 in 2016 and providing energy to 160,000 house-
holds, small businesses and industrial corporations. It integrates various processes 
along the energy sector’s value-added chain, that is energy production, distribution, 
grid operation and energy services and operating even outside the funding region 
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(EWS 2017). The EWS cooperative in the village of Schönau in the Black Forest re-
gion emerged from a transformation process of the existing civil law partnership 
Netzkauf GbR founded in 1994 with around 650 investing citizens with an initial 
investment sum of Deutsche Mark 8.7 million (EUR 4.35), of which around 4 million 
were member contributions. It has been operating the local electricity grid since 
1996. In the years that followed, EWS subsequently extended its business offering 
energy services, locally producing and distributing green energy and in 2009 
acquiring a local gas grid. As of 2018, EWS has five subsidiary companies governing 
its different activities, shares of 30-40 per cent in three further suppliers, e.g., 
Stadtwerke Stuttgart Vertriebsgesellschaft, and has become a nationwide distributor 
for electricity and gas and a turnover of EUR 43 million. 

5. Factors affecting the financing of renewable energy sources and barriers to 
consumer (co-)ownership 

a. Political, legal and administrative factors  

Lowered profitability, perceived higher financial risk and higher administrative and 
organizational requirements for RES investments resulting from recent reforms of 
the EEG can be identified as the main legal barriers to the establishment of consum-
er co-ownership models in Germany. Even though the government´s political com-
mitment can generally be described as stable, a politically driven prioritization of the 
overarching policy goal to provide for affordable energy has translated in recent 
years into subsequent reforms of the EEG. First, the 2012 and 2014 reforms resulted 
in substantially lower remuneration rates for PV and a stepwise switch from fixed 
feed-in tariffs and guaranteed purchase of electricity from RES to market premiums. 
The reforms reduced the profitability of PV projects and subsequently led to less 
citizen energy projects.11 In addition, the increased complexities of projects and re-
quirements for electricity marketing via aggregator companies have reduced trust in 
RE investments (Müller et al. 2015). Second, the 2015 and 2016 reforms introduced 
auctions as a price finding mechanism for remunerations rates for onshore wind 
power and large PV installations. There have been repeated concerns over a demise 
of community wind projects due to increased administrative requirements, higher 
transaction costs and relative competitive disadvantages to professional actors re-
sulting from auctions and direct marketing requirements (Maly et al. 2014).12  

In addition, there are several challenges at the local level: In the case of wind power, 
for example, co-ownership projects compete with investors for appropriate sites and 
access to land. Often these projects are in disadvantage to investors who have 
more financial resources; even if a local municipality wants to support a co-
ownership model on public land it may be effectively hindered to create a level-
playing field because of EU competition law (Holstenkamp & Degenhart, 2014; see 

	
11  The establishment of cooperatives also slowed down by uncertainties concerning the adoption and 

interpretation of the Capital Investment Act between 2013-2015 (Holstenkamp, 2014). 
12  However, the number of community wind projects has been growing overall since 2010 (Kahla 

u. a., 2017) and the effects of auctioning mechanisms on citizen-owned energy projects in the wind 
power sector remain to be evaluated yet. 
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Teckal decision of the ECJ). Furthermore, local support in form of local authorities 
investing directly in an energy project is difficult in some cases due to lack of funds 
and high regulatory requirements on the public authority’s side. Hence, this can lead 
to frustration and resignation at co-ownership companies (Radtke, 2016). 

To sum up, changes of political goal prioritization towards affordable energy have 
translated into policy changes posing a barrier for established citizen investment 
business models. Finding new business models within the current legal framework 
remains a major challenge (Herbes et al. 2017).  

b. Economic and management factors  

Challenges from a management perspective include conflicts arising from multiple 
identities of owners in consumer co-ownership models and from their difficulty to 
permanently attract people with the required know-how on a voluntary basis. First, a 
multiplicity in owners’ identity derived from the variety of motives that guide them 
can trigger management problems in consumer ownership models similar to those 
in cooperatives (Yildiz et al. 2015). Specific problems may further result, for instance, 
from different time horizons of members of tenant’s electricity projects with regard 
to their investment decision if they only want to spend a short period of time in an 
apartment. Finally, there is always the problem of free riding if members of the group 
do not behave appropriately in using the common assets (Brummer 2018). Further-
more, expertise is often expensive, and companies founded for one or a few pro-
jects cannot bear the costs associated with the staff required. As a result, many 
consumer co-ownership models are based on voluntary commitment that is difficult 
to keep up and may not provide the needed expertise (Müller et al., 2015). A solution 
for the know-how deficit of voluntary staff lies in partnerships and the involvement of 
service providers. However, such solutions are associated with a sharp increase in 
costs, which requires equity, especially early-stage venture capital. 

Economic challenges mainly regard fund-raising with the acquisition of the required 
risk capital being a key problem. Capital is exposed to a high risk, especially at the 
early stages of a project where in particular, consumer co-ownership models that 
only realize one project have the decisive disadvantage that they cannot build a 
portfolio and diversify their risks. There are very few offers of financial investors for 
venture capital in this area while venture capital is expensive and, in addition, often 
means losing control for the consumer co-owners. Furthermore, depending on the 
technology to be implemented, capital requirements vary significantly: PV projects 
and local district heating networks have the advantage that they are largely scalable 
and require smaller investment volumes; in comparison, wind power projects are not 
scalable and require large sums of capital (Holstenkamp et al. 2017). 

c. Cultural factors  
Local, social, participative and ecological social movements, for example the Ger-
man anti-nuclear movement or the cooperative tradition in Germany, and topics 
such as climate change and the energy transition (“Energiewende”) are important 
cultural factors. The Energiewende discourse is strongly influenced by external fac-
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tors such as climate change and environmental concerns related to nuclear power 
technologies. A recent example is the nuclear disaster in Fukushima, which induced 
a preference change among European citizens towards the utilization of nuclear 
power technologies, fostering a more sceptical perspective, and led to a higher per-
sonal participation and activation in energy related issues in general (Welsch and 
Biermann 2014). General aspects like benefits, conflicts and the acceptance of RE 
play a central role for the orientation and organization of citizen energy projects as 
well.  

Another cultural aspect related to the Energiewende discourse and affecting the es-
tablishment of citizen energy projects is the question of existing mental models, es-
pecially in relation to centralized versus decentralized supply solutions triggering 
differences in the assessment of projects (Schmid et al. 2017). People that are in-
volved in a local decentralized energy project consider possible drawbacks thor-
oughly as they are eventually affected personally while when assessing renewables 
and citizen energy projects on an abstract level, people are less likely to consider 
drawbacks. This can strongly influence attitudes towards RE in general and citizen 
energy in particular, both positively and negatively (Sütterlin and Siegrist 2017). For 
example, small projects are mostly located in the countryside implying stronger di-
rect contact between the parties which is likely to foster trust and higher involve-
ment; this in turn is likely to have a positive influence on peoples’ perspective on 
(co-)ownership. On the other hand, possible drawbacks, e.g., changes in the living 
environment, noise emissions from installations that affect people close to the pro-
ject site directly might raise questions related to distributional justice regarding 
costs and benefits of an energy project, and ultimately lead to an opposition to citi-
zen energy projects on a specific site (Reusswig et al. 2016). 

Finally, the long tradition of the cooperative movement in the German energy sector 
may also play a role as a cultural factor affecting the establishment of citizen-led 
energy projects. In the first half of 20th century, a total of around 6,000 rural electrifi-
cation cooperatives existed in the former German Reich forming the second largest 
group in the German rural cooperative association in 1930; in the late 1990s their 
number had shrunk to around 40. By then, the cooperative experienced a revival as 
it lends itself as a model for citizens to join forces and establish themselves in the 
German energy sector (Rommel et al. 2016). 

5. Possible future developments and trends for consumer (co-)ownership  

The first auction results in the onshore wind energy sector led to controversial dis-
cussions about the preferential conditions for citizen’s projects. In 2017, more than 
90 per cent of the bids in the first two rounds of auctions were assigned to “citizen 
energy companies and cooperatives” leading to a temporary suspension of the ex-
emptions from permission procedure (see section 3b above) for the first two auc-
tions in 2018 as there appears to be evidence that commercial investors tried to free 
ride on “citizen projects”. The general public debate on the actual role of larger 
companies in “citizen energy projects” is still ongoing and the implications for con-
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sumer ownership remain unclear. Another topic that will have implications for con-
sumer ownership is the discussion to phase out coal which gained fresh momentum 
with the government coalition talks after the parliamentary elections for the Bundes-
tag in autumn 2017. However, the result of this debate and the possible path to-
wards a coal-free German energy system is difficult as coal makes up for a large 
share of the produced energy in Germany and larger energy companies – who al-
ready suffer from the nuclear phase-out – have made substantial long-term invest-
ments in lignite-powered facilities (Leipprand and Flachsland 2018). 

With regard to initiating future developments in the domain of laws defining con-
sumer co-ownership and establishing specific rights cold be introduced and existing 
legal frameworks adapted. For example, specific regulations to foster civic electricity 
trading could be introduced in order to reduce barriers to electricity trading by 
prosumers which is an important element to use regenerative surplus electricity and 
improve the efficiency of consumer-owned production facilities. More general, future 
developments in the energy sector, e.g., digitisation, e-mobility, and integrated en-
ergy offer a number of possibilities for new business models and actors entering the 
market or strengthening their position. 

What is currently missing in the domain of citizen investments and consumer (co-
)ownership in the German energy sector is a vehicle that allows the participation of 
people with low income. As described before, empirical data shows that the group 
of “energy citizens” and consumer (co-)owners is a rather homogeneous group with 
comparable high income. Against this background, Consumer Stock Ownership 
Plans (CSOPs) as a financing model could be an approach to involve groups of citi-
zens in the financing of energy production facilities that have been mainly neglected 
so far. Based on the principle of leveraged finance, CSOPs are a low-threshold ap-
proach for consumers investing into energy production projects as the major share 
of the required investment is raised through debt capital. Hence, investments in 
large-scale infrastructures are possible without necessarily needing a large share of 
equity capital, one of the limiting factors in energy cooperatives. Furthermore, the 
CSOP structure is also appealing to collaborations of citizens and corporative actors 
such as project developers and energy companies as voting rights and decision 
processes can be designed in a flexible way to address the needs of the involved 
stakeholders (Lowitzsch and Goebel, 2013). 
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SCORE D 2.1 

I. Updated report on investment conditions                           
in the Czech Republic 
by Vítězslav Malý, Miroslav Šafařík, Roman Matoušek and Jens Lowitzsch  

In April 2018 the Horizon 2020 project SCORE1 was launched with the aim to facili-
tate consumers to become (co-)owners of RE in three European pilot regions em-
ploying a Consumer Stock Ownership Plan (CSOP). One of the pilot projects is the 
city of Litoměřice, a municipality of 25,000 located northwest from Prague that de-
velops photovoltaic projects since 2000. Today 1.2 MWp installed capacity on pri-
vate houses and 150 kW on public buildings covers an area of 3,500 m2 in Lito-
měřice. PV facilities were combined with energy savings measures and energy re-
furbishing of buildings. The project was co-financed from the Structural Fund under 
the Integrated Regional Operational Programme (IROP) and the national Green for 
Savings scheme. The Czech pilot project envisages an extension on public and pri-
vate buildings with a new capacity of 1.5 MWp using CSOP financing with the par-
ticipation of local consumers, such securing a higher level of energy self-sufficiency 
for the households and the municipality. The energy management of the municipality 
of Litoměřice coordinates the implementation in close cooperation with the energy 
consultant PORSENNA o.p.s., a public benefit corporation founded in 2004 with 
whom they have a longstanding collaboration.  

Against the background of the situation for consumer (co-)ownership in the Czech 
Republic including an assessment of the political, economic and legal situation, this 
report describes the Litoměřice pilot and evaluates all relevant conditions for its im-
plementation (details in Section 6 below). Additional to the direct impact, SCORE 
also seeks to respond to the European Buildings Initiative (part of COM(2016) 860 
final “Clean Energy For All Europeans”) and in particular to the challenge to develop 
flexible EE and RE financing platforms at national or regional level targeting grants 
towards vulnerable consumers as laid out in its annex. In this context an additional 
lever for both EE and prosumership is expected from combining energy efficiency 
(EE) measures with prosumer investments – a frequent practice also in the projects 
our pilots are based on. Therefore the dimension of synergies between prosumer 
investments and energy refurbishing of buildings is included in this report. 

1. Introduction 
a. Energy mix  

One of the principal strengths of the Czech domestic energy sector in the light of the 
State Energy Policy’s (SEP) main goals being energy independence and security of 
supply is that nearly 50% of the primary energy consumption is covered by domes-

																																																								
1  ‘SCORE’ = Supporting Consumer Ownership in Renewable Energy (CSA 2018 – 2020), Grant 

Agreement 784960. 
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tic sources with the import energy dependence indicator including nuclear fuel at 
about approximately 50 per cent. The Czech Republic is fully self-sufficient in its 
production of electricity and heat. There is a gear towards nuclear and an extension 
of nuclear capacity is planned to replace coal energy. (IEA 2016b). In 2015 TPES per 
capita was 3.9 toe, derived from coal 39 per cent, oil 21 per cent, natural gas 16 per 
cent, nuclear 17 per cent and renewable energy sources (RES) 9.4 per cent (Biofuels 
and Waste 8.6 per cent, solar 0.5 per cent, hydro 0.2 per cent, wind 0.1 per 
cent)(IEA 2016a). Since the 1980s oil has represented a fifth of the energy mix while 
the contribution of gas has been steadily declining in the new millennium mainly due 
to climatic conditions, economic recession and volatile gas prices for end users (IEA 
2016b).  

In 2015, electricity generation output was 83 terawatt-hours (TWh), with coal power 
as a main source having a share of 54.0 per cent. Nuclear provided 32.5 per cent 
and renewables 10.7 per cent (biofuels and waste 6.3 per cent, solar 2.7 per cent, 
hydro 1.0 per cent and wind 0.7 per cent) (IEA 2016b). The share of renewable ener-
gy (RE) in final energy consumption per the EUROSTAT-SHARES methodology was 
around 15 per cent in 2016 (Ministry of Trade, 2017). Between 2004 and 2014 re-
newable power capacity increased from 2,309 megawatts (MW) to 5,366 MW. While 
hydropower still has the largest share of capacity, its extension opportunity has 
reached its limits. Still an insignificant source in 2004, in the ensuing decade solar 
power capacity has grown significantly to 2,068 MW. Wind capacity stood at 278 
MW in 2014, adding 32.2 per cent per year since 2004. Biofuels electricity capacity 
increased from 128 MW to 722 MW between 2004 and 2014. (IEA 2016b)  

Domestic fuels cover approximately 60 per cent of Czech heat production and more 
than 80 per cent in heat supply systems. Combined heat and power is widely used 
in the Czech Republic, in the case of large and medium sources the proportion of 
cogeneration is almost 70 per cent of total gross heat production. The ratio of co-
generation heat production to overall heat production including decentralised 
sources but excluding households is, however, less than half. Cogeneration also 
produces 12-13 per cent of gross electricity production.  

b. Main challenges of the energy market, national targets and specific policy 
goals  

The country aims to have at least 80 per cent of input for electricity generation cov-
ered by domestic sources. Furthermore, the government strives to diminish import 
dependency and levelling electricity prices for non-residential consumers to sur-
rounding countries (IEA 2016b). Coal fired domestic heating systems, which are not 
subject to environmental regulation, cause serious air pollution (IEA 2016b). Another 
significant challenge are loop flows from neighbouring countries, which negatively 
influence Czech electricity security (IEA 2016b).2  

																																																								
2  Loop flows occur when power is diverted due to insufficient grid infrastructure from Germany 

through neighbouring countries' grids and then back. 
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National implementation targets of EU 20-20-20 directive aim for 13.5 per cent of 
generated RES in gross final energy consumption; 14 per cent of Heating and Cool-
ing demand met by RES; 14 per cent of electricity demand met by electricity gener-
ated RES; 11 per cent of transport energy demand met by RES (MIT 2012). Except 
with regard to the goals for transport progress on 2020 targets on emissions and 
renewables is satisfactory with the expectancy of surpassing them (IEA 2016b). 
However, the Czech transmission grid operator argues that in its current state there 
is insufficient grid capacity for the extension of RES, which may constitute an obsta-
cle for its development (IEA 2016b). Another challenge to RES is the unfavourable 
geographic and climatic situation for solar and wind energy in the country (MIT 
2014). However, government does see potential for the extension of biomass3 and 
(to a lesser extent) geothermal energy (MIT 2014). 

The State Environmental Policy (SEP) of the Czech Republic 2012-2020 approved in 
May 2015 replaced the previous 2004 policy focusing on meeting EU climate and 
energy targets by 2020; furthermore, a Climate Protection Policy was approved by 
Czech government in July 2016 (IEA 2016b). The corresponding targets for the en-
ergy sector are: a 40 per cent reduction in carbon dioxide emissions by 2030 in 
comparison with 1990; an increase energy savings in 2020 by 20 per cent and im-
proving energy efficiency by 2040 (IEA 2016b). 

c. Ownership structure in the renewable energy sector   

Despite liberalisation of the energy market state ownership remains pervasive 
throughout the sector, especially through the state-owned company ČEZ a.s. which 
has a diversified portfolio in both the fossil and the RE sector. The state-owned 
company ČEPS solely controls the electricity transmission system; three large dis-
tribution companies of which of wich besides ČEZ a.s. two are privately owned con-
trol most of the power distribution with the exception of local distribution networks4 
which are developing since 2015; one company operates the entire gas transmis-
sion system (IEA 2016b). There are about 390 licenced electricity merchants, but 
only several dozens of them are active in the market. 

Overall, 15 per cent of RE power plants belong directly to limited liability companies, 
4 per cent to joint-stock companies, 79 per cent to individual owners and less than 
1 per cent to cooperatives. Cooperative forms of ownership are much less frequent 
mainly due to the legal framework implying a lack of compatibility with municipal 
and commercial investments lengthy decision-making processes when compared to 
business corporations. Large projects are typically owned by joint stock companies, 
followed with regard to size by limited liability companies; estimates on the owner-
ship of RE in 2017 (PORSENNA, 2018) according to the type of owner in the most 
important sectors are as follows: 

																																																								
3  However, the multi-annual programme to support sustainable biofuels in the transport sector for 

the period 2015-20 approved in August 2014 was abandoned in 2015 (IEA 2016b). 
4  Local distribution network operators like ČEZ ESCO offer services on their networks with the ad-

vantage of avoiding levies and fees for the use of the large scale distribution networks which is of 
particular importance for RE installations for self-consumption.  
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• The ownership structure in the solar sector is dominated by small PV installa-
tions in private, individual ownership: There are about 20,500 photovoltaic 
(PV) micro installations of up to 5 kWp mostly in individual ownership5, while 
of the 3,100 PV installations larger than 10 kWp about 80 per cent belong to 
private individuals and about 15 per cent to private corporations with the lat-
ter typically owning larger installations (ERÚ, 2017); of these 343 PV plants 
range between 0,5 and 1 MWp, 467 between 1 and 5 MWp, 30 between 5 
and 10 MWp and only eight above 10 MWp.  

• Of the 115 hydropower plants, 73 per cent are owned and operated by cor-
porations, often under state control either through a state enterprise or a pri-
vate corporation in which the state holds the controlling share (ERÚ, 2017); 
individual owners are a small minority with about 4 per cent while coopera-
tives are not present at all.  

• 40 per cent of wind power plants ranging from 100 kW to 3 MW are owned by 
corporations, while as much as 57 per cent have individual owners with an 
average size of 30 kW, cooperatives are a rare exception 
(http://www.csve.cz/clanky/aktualni-instalace-vte-cr/120). 

• The vast majority of biogas stations and biomass installations are owned by 
private corporations in the agricultural sector with 38 per cent joint stock 
companies and 34 per cent limited liability companies; agricultural coopera-
tives with 23 per cent and individuals with 5 per cent are much less frequent; 
(ERÚ 2017; Czech Biomass Association https://biom.cz/cz/produkty-a-
sluzby/bioplynove-stanice).  

2. The consumer at the heart of the energy market? 

a. Consumer (co-)ownership in renewable energy sources as policy goal 

The support of consumer ownership of RES is not explicitly mentioned as a goal in 
any policy document as neither citizen energy, nor community energy or prosum-
ership as concepts so far have received government recognition. At the same time, 
citizens can use a variety of ownership types without any restrictions if national and 
international rules and legislation are complied with (see section 4a below). Conse-
quently, as the topic is not on the political agenda there are no current legislative or 
other reform proposals related to consumer ownership in RES. It can be expected 
that if political bodies are interested in supporting RE, they will support it regardless 
of the type of ownership.  

In 2016, the Czech Community Coalition for the promotion of RE made up of more 
than 60 cities and municipalities, associations, industry experts and the Hnutí DUHA 
was established.6 The coalition aims to push for energy self-sufficiency and inde-
																																																								
5  A 2016 amendment to the Energy Act enabled the operation of micro PV installations up to 10 

kWp without a license (more details in section 3.b below) which, however, are not included in offi-
cial statistics; it is estimated that 80% of these are in individual ownership and about 12% are in 
cooperative ownership (PORSENNA 2018). 

6  See http://www.hnutiduha.cz/aktualne/vznikla-nova-koalice-pro-komunitni-obnovitelne-zdroje-
energie. 
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pendence. At the same time, it wants to improve conditions for small roof photovol-
taics and wind power plants. In 2017 the coalition put forward a proposal for an 
amendment to the Act on supported energy sources (Law No. 165/2012 Coll.) which 
would restore support for municipal and community wind power projects. There are 
other examples of private initiatives to promote RE like for example the public bene-
fit corporations „Energeia” that built a hydro power plant with a capacity 5.4 MW in 
Štětí using what they call “beneficial investments” which has been in operation since 
2014 (http://www.energeia.cz/en/home-page) and whose profits are used to finance 
charitable projects.7  

The result of the negotiations between the European Commission, Parliament and 
Council (so-called Trilogue) on the “Clean Energy Package”, a bundle of legislative 
acts to further advance the Energy Union8, in Spring 2018 will further impact the 
prospects for consumer (co-)owned projects in the Czech Republic. Consumer (co-
)ownership received explicit recognition of its crucial role in the compromise recast-
ing the Renewable Energy Directive (RED II) as part of this legislative package. The 
transposition of the RED II into Czech Law until 2020 will be an important legislative 
impulse as it introduces a legal framework for consumer (co-)ownership. Consum-
ers, individually (Art. 21, households and non-energy SMEs), collectively (Art. 21, 
tenant electricity) or in communities (Art. 22, cooperatives and other business mod-
els – now aligned with the definition of local energy communities9) will have the right 
to consume, store or sell energy generated on their premises. RED II also invites the 
Member States to provide an “enabling framework” for local “renewable energy 
communities”. The directive links prosumership to so different topics as fighting en-
ergy poverty, increasing acceptance, fostering local development, incentivising de-
mand-flexibility, etc. defining citizen’s rights and duties and evenly important clear 
definitions (Article 2 RED II). 

b. Fuel / energy poverty and vulnerable consumers 

There is neither an official definition of fuel/energy poverty in Czech legislation nor 
are there social energy tariffs or a targeted policy approach to deal with this issue. 
However, with the issue being addressed at the EU level it recently appeared on the 
agenda: There is a working group of several ministries on energy poverty which 
started work on a national definition of energy poverty. Some Czech NGOs call for 
dealing with energy poverty as a separate issue. Various reports – using, however, 
different definitions of energy poverty – state that up to 20 per cent of the Czech 
households are endangered by energy poverty (EU SILC 2016). In the latest EU SILC 

																																																								
7 Of the total investment of 964 million CZK the Department of Industry and Trade of the Czech 

Republic granted the project with 250 million CZK covering 26 per cent of the investment while 10 
per cent were contributed by donations. The remaining 64 per cent were refinanced with a loan 
from Komerční Banka.  

8  The European Commission presented a package of measures on 30 November 2016 to keep the 
EU competitive as the clean energy transition changes global energy markets with three main 
goals, that is, putting energy efficiency first, achieving global leadership in RE and providing a fair 
deal for consumers. 

9  Local energy community as defined in Article 2 of the recast Directive on common rules for the 
internal market in electricity (2016/0380(COD)). 
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2016 survey, 3,8 per cent of households declared that they are unable to keep their 
home adequately warm in winter which is a decline of about 6% in comparison to 
data from 2014; this decline relates to the country’s economic cycle with increasing 
economic activity, lowest unemployment rate in the EU, growing wages and pen-
sions.  

Energy poverty as an integrative part of poverty in general is dealt with by overall 
social policies. It is for example addressed since 2003 by a housing subsidy scheme 
for the economically disadvantaged Act on state social support (Law no. 117/1995 
Coll.). Government subsidies partially cover rent and energy bills under the frame-
work of social support. The latest available statistics show that the social subsidy 
scheme cost the state budget a total of CZK 12 bn per year with a declining number 
of recipients and that 50-60 per cent of this sum is used to cover energy bills 
(https://www.mpsv.cz/en/1603). 10  Although the social housing programme helps 
resolve the energy problems of individual families by enabling them to move to more 
affordable flats, the issue of energy inefficient buildings remains unresolved. The 
new tenants pay high energy costs without decreasing energy demand, which is 
desirable when trying to reduce energy poverty. 

Furthermore, to achieve objectives related to final energy consumption savings sev-
eral subsidy schemes were set up. These schemes are aimed at households strug-
gling with substantial energy loss, e.g., heat losses through the building envelope, 
heat losses in production, heat distribution and heat losses in lighting systems. The 
focus of these programmes is almost identical to that of programmes aimed at re-
ducing energy poverty. However, as a rule households affected by energy poverty 
do not have sufficient financial means to invest and since they must cover the ex-
penses up front with the subsidy granted only retroactively a loan is the only option 
which will be difficult to obtain (Karásek and Pavlica, 2016). Although the Panel 
2013+ programme (SFRB 2016) has a positive attitude towards energy poverty, 
providing a low interest loan to finance the refurbishment and renovation of houses 
(European Commission 2016) the major shortcoming in this context is that they do 
not cover tenants. 

3. Regulatory framework for renewable energy 

The main regulations are Act No. 458/2000 Coll., On Business Conditions and on 
the Exercise of State Administration in the Energy Sectors and on the Amendment 
to Certain Acts (Energy Act), as amended, and the Amendment to the Energy Act by 
Act No. 131/2015 Coll. 

a. Regulations for connecting renewable energy plants to the grid  

Electricity production can be with or without a license with licenses falling into two 
categories, that is, those for plants with an installed production capacity of up to 
																																																								
10  In 2016 a Czech household used roughly about 21% of net income to cover housing cost and 

energy bills. Energy bills compose on average as much as 11 % of households´ income. However, 
price to income ratio is higher for low-income households especially for single headed households 
or families with multiple children (Czech Household budget survey 2017). 
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200 kW, and those exceeding 200 kW. Since the end of 2015 plants with a name-
plate capacity of up to 10 kW whose production is destined mainly for self-
consumption installed directly at the supply point may operate without a license un-
der certain conditions (see 3.c below) requiring only registration and a permit from 
the DSO. Furthermore, neither a licence nor a permit is required if a micro installa-
tion up to 10 kw does not feed electricity into the grid at all but simply register with 
the DSO provided that the grid is suitable. All other plants must obtain a license 
from the Energy Regulatory Office which is granted for 25 years as a rule conditional 
on: (i) integrity of the license applicant and the responsible representative as well as 
professional competence of either of them; (ii) fulfilment of the proprietary, technical, 
financial as well as financial and technical preconditions; (iii) compliance with various 
reporting duties.  

RE plant operators are entitled to priority connection to the grid. The grid operator 
must also guarantee non-discriminatory use of the grid for the transmission or dis-
tribution of electricity from RES and is obliged to enter transmission agreements (§ 7 
par. 1 Act No. 165/2012).11 Furthermore, electricity producers are divided into two 
categories (§53 and 54 of Decree No. 408/2015 on Electricity Market Rules), that is 
those who supply at least 80 per cent of their annual production to the grid and 
those who feed in less. Only the latter need to negotiate, reserve and pay for 
“booked capacity” monthly or yearly.12 

b. Support policies (FITs, auctions, premiums etc.) 

Between 2004 and 2014 RE was supported through either a guaranteed feed-in tar-
iff or a green bonus13 paid on top of the market price with operators having the 
choice between the two. Although the bonus mechanism in principle still exists it 
has been reduced to zero. Furthermore, with the exception of hydropower, for wind, 
PV, biomass etc., in 2014 access to the FIT system was ended for newly built ca-
pacity creating uncertainty in the market (IEA 2016b). In practice with the bonus be-
ing reduced to nil and the feed in tariffs being abolished RE producers of newly in-
stalled capacities that sell electricity to the grid rely solely on the current market 
prices.  

Only PV and biogas plants put into operation before 31 December 2013 are still eli-
gible (§ 4 par. 10 Act No. 165/2012 as amendment by Act No. 310/2013 Coll.) as 
well as wind, hydro, geothermal or biomass plants up to 100 kW put into operation 
before 31 December 2015 conditional on the building permit being issued before 2 
October 2013 (Transitional Provision No. 1 and No. 2 Act No. 165/2012). Only in 

																																																								
11  However, in the past there has been a controversy (IEA 2016b) between stakeholders and TSO 

with the former claiming that Czech authorities seek to limit connection of variable renewable 
electricity as the grid capacity is deemed insufficient to which TSOs strongly disagreed (Zane, 
Brückmann and Bauknecht, 2012).  

12  “Producers of the Second category” that are selling less than 80 per cent of the electricity pro-
duced to the grid have to deliver electricity  in accordance with their daily diagram. 

13  With regard to the calculation of the bonus an additionally choice between the annual green bo-
nus and an hourly-based green bonus was introduced in 2013 with installations exceeding 100kW 
eligible only for the hourly rate (§ 9 par. 4 Letter b Act No. 165/2012). 
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these cases a feed-in tariff is granted to operators of RE plants with an installed ca-
pacity up to 100 kW in general and up to 30 kW in case of rooftop or façade PV in-
stallations and up to 10 MW in case of hydro power.  

c. Regulatory framework for smart meters  

The Energy Regulatory Office defines smart meters as devices for measuring con-
sumption, bidirectional communication and data collection, though, as of mid 2018 
no functional minimum requirements exist in the Czech Republic. The State Energy 
Concept and the National Action Plan mentions smart metering but following a neg-
ative cost-benefit analysis for smart metering standards necessary for wide-range 
implementation have not yet been defined. The only applicable legislation is Act No 
505/1990 Coll. on metrology ensuring uniformity and correctness of measuring in-
struments and measuring which however does not refer expressly to smart meter-
ing. 

d. Specific regulations for self-consumption and sale to grid  

Pursuant to a 2015 amendment of the Energy Law (Act No. 131/2015 Coll.) that 
came in force from January 1, 2016 RE plants with an installed output of up to 10 
kW are allowed to operate without a power generation license provided that they 
fulfil the prerequisites of what is called “simplified process of connecting micro in-
stallation to the grid” (§ 16 of Decree No. 16/2016 Coll.). This exemption from the 
obligation to obtain a license for micro-installations requires apart from compliance 
with technical specifications (i) connection to the grid at low voltage level at an al-
ready existing supply point; (ii) no other installation already being connected to the 
supply point; (iii) and production for self-consumption at the supply point without 
remuneration for electricity supply to the grid. However, electricity suppliers com-
peting on the market offer specific favourable tariffs with discounts for the electricity 
supplied to the prosumer in return for excess production fed in to the grid.14 Upon 
fulfilment of the above conditions, the Distribution System Operator (DSO) at re-
quest of the RE producer is obliged to modify the connection agreement entitling 
him to put the micro-installation into operation. In the contrary case the RE producer 
has to apply for a regular license to the Energy Regulatory Office (see 3.a above). 
Other specific regulations for micro installations concerning for example net meter-
ing do not exist. 

4. Concepts for consumer (co-)ownership in practice 

a. Contractual arrangements and corporate vehicles used 

Beside individual ownership, the following legal forms of business can be used as 
corporate vehicle for consumer co-ownership: Associations of entrepreneurs, that is 
an association of several self-employed persons invoicing under one name but oth-
er-wise mostly independent; interest associations of legal entities; limited partner-
																																																								
14  An example is CEZ’s „pro solary“ tariff (https://www.cez.cz/edee/content/file/produkty-a-

sluzby/obcane-a-domacnosti/elektrina-2018/moo/20180124-ele-pro-solary.pdf) or E.ON’s “E.ON-
solar” (https://www.eon-solar.cz/). 
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ships; limited liability companies; joint stock companies; cooperatives; foundations; 
and finally non-profit organization. It is difficult for individuals to take out long-term 
loans. After the abolition of the feed-in tariffs in 2013 renewable electricity the situa-
tion worsened, making this type of electricity production financially unviable for mu-
nicipalities. 

The most commonly used form for general consumer ownership in the Czech Re-
public is the cooperative with more than 3,000 existing in 2016 of which 2,362 were 
housing co-operatives and 517 agricultural co-operatives (DACR, 2017). Most of the 
country’s 700 biogas plants are owned by agricultural companies, of which estimat-
ed 30 – 35 are cooperatives. In general, cooperative ownership of RES is not widely 
used in the Czech Republic yet with approximately 80 – 100 small in the off-license 
sector of PV micro installations and two wind projects (PORSENNA 2018). Approxi-
mately 45 municipalities own decentralized renewable energy power plants, 31 of 
them are biomass heating plants. Three municipalities own wind power plants four 
small hydro power plants and seven PV plants (Community Power n.d.); however, 
municipalities have limited possibilities to develop energy projects as they face 
problems of human resources and capacities.  

b. Financing conditions for consumer co-ownership in renewable energy 

• State subsidies, programs, credit facilities, preferential loans 

In the Czech Republic, no specific programs for consumer co-ownership and subsi-
dies exist. However, several forms of subsidies are available from different subsidy 
schemes: 

Households may apply for an investment grant under the “New Green Savings Pro-
gram” (SFŽP), oriented to support the construction of new family houses, new resi-
dential buildings, renovation of apartment buildings and family houses in low-energy 
and passive standards. The program is open to the owners or builders of family 
houses, that is physical persons, both business and non-business, cities and munic-
ipalities including city districts and business entities. The subsidy varies according 
to the type of action and is calculated either fix or as a percentage. With regard to 
the installation of photovoltaic systems, solar thermal collectors for heating or water 
heating and other RES financial support is granted up to CZK 155,000 depending on 
type of RE installation which covers 33 – 48 per cent of the investment costs (Minis-
try of the Environment n.d.). 

The Operational Programme “Entrepreneurship and Innovation for Competitiveness” 
2014-2020 (OP PIK) which is funded by the European Regional Development Fund 
supports the construction or reconstruction of electricity or heat generating plants, 
for which the energy produced is primarily intended for distribution rather than own 
consumption. Eligible for support is the construction, reconstruction or modernisa-
tion of small hydro power plants up to 10 MW but also biomass and biogas. Howev-
er, in the case of biomass and biogas, priority is given to the promotion of combined 
heat and power with a maximum installed capacity of 10 MW.  Companies may re-
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ceive investment grants between CZK 1 million – 100 million which is approximately 
EUR 39,000 – 3.9 million (Ministry of Industry and Trade 2015).  

The Integrated Regional Operational Program (IROP) “Goal 2.5 Energy Efficient Liv-
ing”, supports energy efficiency, smart energy management systems and renewable 
energy use, in particular the installation of photovoltaic systems, solar thermal col-
lectors for heating or hot water preparation, combined heat and power. Potential 
applicants are, above all, homeowners and owners of residential units; the Capital 
Prague is excluded. The subsidy is set at 30 – 40 per cent od the overall cost with 
specific conditions of particular calls corresponding to the type of energy efficiency 
measure, amongst others minimal energy savings to be achieved fixed at 30 per 
cent (European Commission 2014). 

The “Operational Program Environment (OPŽP) Priority Axes 5 “Energy savings” 
aims at the optimisation of the energy performance of public buildings and the in-
crease of the use of RES though measures like the installation of photovoltaic sys-
tems, solar thermal collectors for heating or hot water preparation, combined heat 
and power, energy efficiency measures and the construction of buildings in passive 
standard. The programme is open to municipalities, state and local governments, 
research and scientific institutes, educational establishments, legal and physical en-
tities and non-profit organisations. The amount of subsidy provided corresponds to 
the technical parameters achieved and ranges from 35 to 50 per cent of total eligible 
costs (State Environmental Fund n.d.).  

The “Business and Innovation Operational Program (OPPIK) includes the call “Reno-
vation and exchange of sources in commercial buildings” supporting almost all 
types of energy efficiency measures and the installation of RES. The programme is 
open to small, medium and large enterprises with the capital Prague being exclud-
ed. Subsidies range from CZK 0.5 mln. – 250 mln. with the maximum grant amount 
expressed as a percentage of eligible expenditure set at 40 per cent for small, 30 
per cent for medium and 20 per cent for large enterprises (Ministry of Industry and 
Trade 2015). 

• Agencies supporting investment in renewable energy sources 

Since the dissolution of the Czech Energy Agency, an official government agency, in 
2008 by Minister of Industry and Trade only regional agencies and private entities 
are supporting energy efficiency and RES investments. Regional energy agencies 
are working only in several regions and support mainly projects owned by regional 
offices or local municipalities; an example is the Energy Agency of Zlin Region 
(www.eazk.cz) that participates even in international projects. Traditional consultan-
cy agencies like PORSENNA o.p.s. or SEVEn o.p.s. and companies supported by 
Ministry of Industry and Trade under the common notion of “EKIS – Energy Consul-
tancy and Information Centres”15 are active across the country. 

Furthermore,  there are several professional associations established to support and 
lobby for the development of RE like for example the Chamber for RES 
																																																								
15   For a list of these EKIS see https://www.mpo-efekt.cz/cz/ekis/strediska-EKIS. 
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(www.komoraoze.cz), the Czech Society for Wind Energy (http://www.csve.cz/), the 
Czech Solar Association (www.solarniasociace.cz), the Czech Photovoltaic Associa-
tion (www.cefas.cz), the Czech Biomass Association (www.czbiom.cz), the Czech 
Biogas Association (www.cszba.cz), and  the Alliance for Energy Self-sufficiency 
(http://www.alies.cz/ ). 

c. Concepts for consumer co-ownership in practice 

Drahany wind farm – An example of consumer co-ownership, although with the 
majority ownership held by Eldaco a.s. a joint stock company set up in 1995, is Dra-
hany wind farm (http://vpdrahany.webnode.cz/). Wind Park Drahany A.S. was estab-
lished in 2008 as a joint-stock company aiming at the construction of wind power 
plants. Individual citizens or municipalities can become shareholders of the farm 
entitled with full voting rights and a corresponding share in the profits; by the end of 
2017 the company had several hundreds of shareholders (VP Drahany, 2017). In to-
tal, the construction of up to 13 wind turbines of the Vestas V112 – 3 MW type, with 
a total installed capacity of 39 MW, is planned. The total investment was CZK 1.56 
bln. of which CZK 312 mln. is equity with Eldaco contributing CZK 234 mln. and its 
citizen shareholders CZK 78 mln. as well as a CZK 1.248 bln. bank loan with a ma-
turity of 13 years. The Drahany wind farm will be located in the municipalities of Dra-
hany, Otinoves and Rozstání (VP Drahany, 2017).  

RE self-sufficient village Hostětín16 – With the municipal biomass central heating 
plant having an installed capacity of 732 kW fuelled by wood chips of waste wood 
from the nearby sawmills in operation since 2000 and the installation of a solar pow-
er plant in 2008 Hostětín’s energy consumption is mostly covered by RE. The overall 
investment in the heating plant of CZK 36.4 mln. was financed by contributions of 
54 per cent or CZK 19.8 mln. by the State Environmental Fund of the Czech Repub-
lic, of 31 per cent or CZK 11.4 mln. by a Dutch grant, of 9 per cent or CZK 3.2 mln. 
by the Czech Energy Agency and of 6 per cent or CZK 2 mln. by the residents con-
nected to the heating plant. The PV power plant on the other hand 
(https://hostetin.veronica.cz/fotovoltaicke-elektrarny-v-obci) was a CZK 4.4 mln. 
joint investment of four entities, namely the village of Hostětín as owner of the instal-
lation site contributing 7 per cent and three Foundations (Nadace Partnerství, Na-
dace Veronica and Nadace české architektury) in equal parts 31 per cent. The in-
stalled capacity is 50kWp with an annual output of about 49 MWh (ZO ČSOP Veron-
ica, 2017). In summer when PV electricity production reaches its peak the heating 
plant is out of operation and the entire electricity production accounting to about 85 
per cent of the annual production is fed into the grid. During the heating season ac-
counting for about 30 per cent of the annual production, about half of which is con-
sumed in the heating plant directly. 

Kněžice bioenergy centre (http://www.obec-knezice.cz) – A bioenergy centre pro-
ject was set up in the small Czech village Kněžice in 2007 consisting of a biogas 
plant with CHP having an electrical output of 330 kW and a thermal output of 405 

																																																								
16  https://hostetin.veronica.cz/sites/default/files/model_projects_of_hostetin.pdf. 
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kW and a municipal heating plant consisting of two boilers of 800 and 400 kW. With 
an overall investment of CZK 138 million the installation supplies heat to around 90 
per cent of the village population though an autonomous heating grid and feeds the 
electricity produced to the grid making it formally the first Czech energy self-
sufficient municipality (energy consumption balance is in plus but the electricity is 
not consumed by inhabitants directly). The biomass heating plant is fired by wood 
chips and straw. In addition, the centre, which is fully operated by the municipality, 
produces energetic pellets from herbal material for the heating of family houses in its 
direct surroundings. Cereal and flaxen straw, energetic sorrel stalks in large bundles 
and organic waste are provided mainly by local farmers. Ashes and the biogas sta-
tion’s digestate are then used for land fertilization. The village obtained CZK 83.7 
million from the European Regional Development Fund and CZK 11.1 million from 
the State Environmental Fund. The remaining CZK 43.2 million were financed by a 
bank loan to be paid back over a period of 15 years.  

5. Factors affecting the financing of renewable energy sources and barriers to 
consumer (co-)ownership 

a. Political, legal and administrative factors  

One of the main barriers to the development of RE consumer ownership in the 
Czech Republic is the lack of government support of RES. The drastic reduction of 
support schemes for RES since 2013 with the green bonus being reduced to nil and 
RE feed in tariffs abolished for newly installed capacities (see above section 3b) sig-
nificantly deteriorated market conditions for the deployment of RES (IEA 2016b). The 
introduction of these corrective measures by the government aimed at minimising 
the impact of support measures on electricity prices to protect both consumers and 
the treasury. In particular large investors, often opaque corporations with anony-
mous shareholders benefitted from the generous support schemes driving up end 
consumer prices though the RES surcharge.17 This development is also reflected by 
controversies about the grid connection procedure. Despite priority connection of 
RE producers to the grid in February 2010 the Czech TSO declared a temporary 
connection moratorium for variable RES plants arguing that grid capacity was not 
sufficient for additional RE installations which was terminated by the end of 2011 
(Jirouš 2011). A – most probably unintended – side effect of the government abol-
ishing RE support for all RES with the exception of heating plants fuelled by bio-
mass to prevent large opaque corporations taking advantage of state subsidies was 
that economic feasibility for small projects decreased dramatically. 

b.  Economic and management factors  

Among the economic factors affecting the RES consumer co-ownership are the 
costs of the DSO’s incurred by the connection of small scale RE plants and the pro-
																																																								
17  At the time two-thirds of the subsidies for RES were going to solar power, which produced only 5 

per cent of RE and the Czech Republic became the fourth-largest solar PV market as a result of a 
combination of favourable market conditions, a decline in prices for solar panels and generous 
FITs (IEA 2016b). 
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vision of the required reserve power to the customer and the power plant output 
which are to be born by the owner(s) of the new RE installation. As a consequence, 
big players with ample financial resources will be in a better position than small citi-
zen led projects, contributing to market concentration at a very early stage. At the 
same time, with the possible exception of small scale solar PV installations, potential 
consumer owners will be reluctant to undergo the process of the pre-planning stage 
as technical complexity is perceived as a reason for potential failure (Jirouš 2011).  

More generally as the market price of electricity is comparatively low and in absence 
of FITs or similar support mechanisms new RE installations are only economically 
feasible if the energy produced is consumed on site, that is, before the public grid 
thus avoiding levies and taxes (PORSENNA, 2018). This business model is restricted 
to housing associations, private residencies or public buildings which practically 
excludes for example RE cooperatives that produce electricity to be fed in to the 
grid. Another feasible business model is CHP which receives substantial subsidies 
and can be built profitable (PORSENNA, 2018); its bankability, however, depends on 
the continuity of these subsidies which is questionable taking the volatility of energy 
policy in the Czech Republic. 

c. Cultural factors  

The interest of individual citizens in RE projects in general is low and they seem not 
to be inclined to actively and financially participate in RE investments as the topic is 
not widely promoted or present in the media. Here, the role of municipalities as pro-
ject initiator could be significant. However, municipalities are burdened by their du-
ties and lack in motivation to undertake several years of negotiations and the prepa-
ration of a project which can be halted due to local opposition or failure in negotia-
tions. Furthermore, the deployment of RE and the necessary investments are viewed 
somewhat sceptical by the population with regard to expected returns as. In particu-
lar the PV boom 2009/10 discredited PV as public subsidies financed by consumer 
levies added to electricity prices were paid to large opaque corporations massively 
expanding installations without any benefits for local communities.   

At the same time, the public is influenced by the public relations of the large energy 
distributors and state policy oriented to conserve the status quo. Moreover, local 
RES owned by citizens are not in line with current plans of the extension of nuclear 
power and centralization of the power grid as an increase in the number of local 
prosumer projects would imply more decentralisation (SEP 2014).18 However, it is 
important to note that the number of small PV installations without license owned by 
households are increasing rapidly with a variety of companies offering construction 
of “turnkey PV installations”.  

 

 

																																																								
18  Cf. https://www.mpo.cz/assets/en/energy/state-energy-policy/2017/11/State-Energy-Policy-

_2015__EN.pdf. 
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6. The SCORE pilot project in the City of Litoměřice  

Today in Litoměřice 1.2 MWp installed capacity on private houses and 150 kW on 
public buildings covers an area of 3,500 m2 co-financed from the Structural Fund 
under the Integrated Regional Operational Programme (IROP) and the national 
Green for Savings scheme. The installation of these PV facilities was combined with 
energy savings measures and energy refurbishing of buildings, reducing energy 
consumption in these buildings to low energy (50 kwh/m2) and passive energy 
(15 kwh/m2) standards. The pilot in Litoměřice envisages an extension on public and 
private buildings with a new capacity of 1.5 MWp, securing a higher level of energy 
self-sufficiency both for the households and the municipality. The newly installed 
capacity is expected to be three times higher than the total annual electricity con-
sumption of the 250 households involved in the pilot with the excess production to 
be consumed by public and administration buildings. 

a. Specific legal issues for photovoltaic installations in the Czech Republic  

Investors are obliged to request various permits, consents and licences with no one-
stop-shop policy existing yet. Newly constructed, established or, substantially ad-
justed electricity generating plants, must comply with the Building Act No. 183/2006 
Coll., as amended. A planning permission issued by the building authority having 
jurisdiction over the site of the plant and based on a project documentation in ac-
cordance with the building act will be required with exemptions existing for small PV 
rooftop systems. As mentioned in section 3a above a license from the Energy Regu-
latory Office (www.eru.cz) is required. For electricity plants generating more than 
100 kW an authorization by the Ministry of Industry and Trade is necessary with the 
total sum of individual capacities being decisive; installations must comply with the 
minimum efficiency standard in accordance with the Energy Management Act No. 
406/2000 Coll., as amended. Following the granting of the license registration with 
the market operator according to section 23(2n) of the Energy Act is required which, 
however, is possible online.  

More specifically, constructing, expanding or adjusting an electricity generating 
plant that will be connected to the distribution network may be done only with the 
DSOs consent. The first step when connecting a PV system to the grid is an opinion 
from the DSO when preparing the project documentation before entering into a con-
tract with the DSO governed by Decree No. 51/2006 Coll., as amended and present 
a formal request for connection consent.19 Although DSO are obliged to connect 
plants if the conditions of the distribution network so permit they may determine 
connecting conditions. With regard to the connection to the distribution network the 
DSO determines low voltage level, substation or separate high voltage terminals tak-
ing into account of the capacity and type of the plant as well as the local network 
parameters and its load from other customers. Furthermore, an inspection of the 
electricity generating plant’s electrical appliances including its actual design and the 
																																																								
19  In accordance with conditions of each distribution company, that is, ČEZ, EON or PRE containing 

amongst other an extract from the cadastral office, a unipolar schematic diagram, a project doc-
umentation of the electricity generating plant and the consent of the respective municipality. 
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electricity connection, a protocol setting safety measures, the building permit as well 
as a certificate of tax registration is needed. 

b. Current market situation  

In Litoměřice the capacity of the existing solar power installations will be increased 
by 1.5 MWp, that is, an increase by about 125 per cent. Referring to experience with 
the existing facilities, the price per kWp for this capacity currently amounts to EUR 
1,000 – 1,500 for installations of up to 10 kWp and EUR 800 – 1,000 for installations 
over 10 kWp resulting in a total required investment EUR 1.5 million. Current market 
situation is unfavourable against installation that simply sells the electricity to the 
grid. The price of electricity is low and the payback time is often more than 15 years. 
For that reason, the newly individual owners (mainly households) of PV consume the 
produced electricity themselves using battery systems reducing the payback time 
up to 10 years. Moreover, it is possible to gain state subsidy up to CZK 155 000 for 
such installations (see more chapter 4.b). In case of the community based PVs, 
there is a possibility to established “virtual” PV powerplant producing the electricity 
which is directly (accounting-wise) consumed by the community. The current net-
work is used and the DSO must consent such scheme.  

c. Financing  

Conditional on achieving a certain level of energy savings (see chapter 4.b) a variety 
of subsidies (see chapter 4.b) as well as loan guarantees on behalf of the State Envi-
ronmental Fund offering preferential interest rates of up to 2.5 per cent (those of 
commercial bank loans vary between 2.5 and 5 per cent). As a complementary ele-
ment it is expected that local SMEs are interested in co-financing PV installations 
providing the local community based PV with funding. Against this background the 
Czech pilot will be co-financed from (a) external sources: Operational Programme 
Environment (OPE), IROP, national scheme Green for Savings; (b) internal sources: 
municipal subsidy for solar collectors and Energy Saving Fund; and (c) consumers 
to the estimated amount of up to EUR 3,400 per household. Overall, it is expected 
that external sources will cover some 40 per cent of the investments, municipal sub-
sidies 30 per cent, and consumers the remaining 30 per cent. 

d. Insurance and risk management  

Insurance of PV installations is available as part of real estate insurance for the main 
property, for individual households, for apartment blocks or throughout traditional 
business insurance. Exclusions, failures and associated risks of non-production of 
electricity cannot be insured. 

7. Expected impacts 

a. Energy related impacts  

The energy output of the solar power plant depends on the local sun hours and its 
intensity; for the Czech Republic, we can expect to realise 1,000 kWh per installed 
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kWp annually.20 Assuming an average household consumption of about 3,000 kWh 
per year in Litoměřice, the additional installed capacity of 1.5 MWp in Litoměřice 
results in an annual production of 1.5 GWh that could cover the demand of ca. 550 
households. It is expected to engage 250 households in the project. Subtracting 
their self-consumption the excess production amounts to 1.1 GWh / year (74 per 
cent of total production) and will be fed into the grid to help refinance the investment 
costs. These figures relate to a best-case scenario based on complex interdepend-
ent assumptions like for example feed in tariffs at the national level, political local 
support, no barriers and low transaction costs for delivering energy to adjacent 
buildings at the national level, etc. Of course, the final figures at the end of the pro-
ject may vary depending on the development of these factors. 

b. Changed consumer behaviour  

As one of the courses of changed consumer behaviour, we expect the consumers – 
as prosumers – to save electricity within the estimates of user awareness impact, as 
analysed by co2online (2017).21 The average estimates of reduced electricity con-
sumption is about 14 per cent. On average, a household consumes about 3,000 
kWh per year.22 Thus, the remaining electricity consumption amounts to 3,000 / 1.14 
= 2,632 kWh. Finally, the saved amount per household is 3,000 – 2,632 = 368 kWh 
per year. As the Czech pilot involves a total of 250 households, the total amount of 
saved energy is 368 * 250 = 92,000 kWh per year. Taking into account an EU-wide 
energy production efficiency of around 40 per cent23, the primary energy savings of 
the reduced electricity consumption add up to a total of 92,000 kWh * (1/0.4) = 
230,000 kWh. At the same time the primary energy savings of the renewable energy 
production turn out to be 1.5 GWh * (1/0.4) = 3.75 GWh. The total sum of primary 
energy savings is 230,000 kWh + 3,750,000 kWh = 3,980,000 kWh = 3.98 GWh.  

c. Synergies between prosumer investments and energy refurbishing of build-
ings  

As shown in several cases of municipal investments, significant synergies are to be 
expected provided that the concerned citizens accept a comprehensive approach in 
energy refurbishment. Transferring this experience to the private sector and even to 
complicated settings like that between co-owners of apartment blocks may be initi-
ated and supported by existing subsidy schemes. In the Czech Republic, three 
types of ownership in apartment blocks exist, namely a) private individual ownership 
of single apartment houses, b) co-ownership via associations of apartment unit 
owners and c) collective ownership in housing cooperatives. In particular prosumer 
																																																								
20  See Kost et al. (2013). 
21  Cf. CO2Online (2017) funded by the German Federal Ministry for the Environment, Nature Conser-

vation, Building and Nuclear Safety, http://www.die-
stromsparinitiative.de/stromkosten/stromverbrauch-pro-haushalt/index.html. 

22  Cf. CO2Online (2016), funded by the German Federal Ministry for Environment, Nature Conserva-
tion, Building and Nuclear Safety, http://www.die-
stromsparinitiative.de/stromkosten/stromverbrauch-pro-haushalt/2-personen-haushalt/infografik-
2-2-personen-haushalt/index.html.  

23 For savings in kWh electricity we apply a default coefficient of 2.5 reflecting these 40per cent as in 
previous H2020-EE calls. 
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investments in the latter two cases seem promising as they may benefit from econ-
omies of scale. When cooperatives are large and well organised and realise joint 
REinvestments as in the case of the housing cooperative Orlová.24  

We envisage to convince unit owners in housing associations in the inception phase 
of a project to develop a joint strategy for simultaneous renovation realising PV sys-
tems together with a) the refurbishment of the building envelope or single roof refur-
bishment; b) the replacement of obsolete wiring in particular when the wiring was 
originally realised in aluminium electrical conductors; c) the renovation or mounting 
of a new heating system with new boiler room being a good opportunity; d) the in-
stallation of ventilation and/or cooling system and e) an elevator installation. The 
installation of thermo-solar collectors is more complicated as they can be realised 
only on houses equipped with an own boiler room or connected to district heating 
system. In all these cases existing subsidies and low interest loans (see above sec-
tion 4b) can be taken advantage like the operational programme IROP 
(http://www.irop.mmr.cz/cs/), the national programme New Green Savings, the na-
tional programme Panel as well as long-term loans for young families for apartments 
purchases (up to 2 million CZK per family). 

8. Possible future developments trends for consumer (co-)ownership   

An interesting development stems from synergies between energy efficiency 
measures and investments in RES in an area where consumers already are owners: 
Consumer ownership is common in the case of privatised blocks of flats which were 
bought by the tenants from former state communal housing cooperatives in the 
1990s.  As a result of this type of privatisation many flats today are owned by a con-
sortium of owners. Energy efficiency projects for such flats can be a lever for con-
sumer owned RE projects where the installation costs partly overlap with energy 
efficiency measures as for example insulation of rooftops and installation of rooftop 
PV systems. These energy efficiency projects typically qualify for subsidies to fi-
nancing energy efficiency improvement of flats and municipal buildings and thus can 
cross subsidize also the investment in micro RE installations. An example of this 
approach combining energy efficiency measures with the implementation of PV in-
stallations is the business model of “ČEZ Bytové domy” 
(www.cezbytovedomy.cz/technologie/). Amongst others they offer to replace indi-
vidual meters in apartment blocks and installing a central low voltage meter thus 
pooling the base load of all flats. RE installations for self-consumption can such flex-
ibly supply all tenants in the bock while avoiding levies and fees for the use of the 
large scale distribution networks. Besides that residents pay only for electricity not 
covered by the common PV installation their electricity bills are further reduced as 
the apartment block pays only for one central breaker. This approach has the addi-
tional advantage of being bankable as it involves only one bank loan to the housing 
association instead of hundreds of microcredits. 

																																																								
24  For general information see: https://www.bdorlova.cz/solarni-systemy.html; for monitoring: 

http://109.231.148.190/Orlova/Technol/Orlova/TechnolOrlova.aspx.  
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A good example is Brno retrofitted apartment blocks where between 2001 and 2010 
a total of more than 1,000 apartments as well as the local elementary school and 
kindergarten were successfully insulated.25 With the initial investment requiring the 
housing association to borrow against the future savings it would receive from the 
tenants the insulation costs were effectively covered by monies saved on heating 
bills.26 In the same way part of the investment cost of rooftop PV systems could be 
covered from the future savings in electricity bills. Such synergies between subsi-
dies available for the retrofitting of apartments using, e.g., Panel+ program and the 
implementation of RE-installation esp. PV panels could be used by private owners of 
formerly state owned apartments or by housing cooperatives. 

A similar co-financing mechanism for consumer investments in RE could be used 
when converting heating systems for fossil to RES in smaller buildings in little mu-
nicipalities that are often not connected to district heating supply with their heat 
source often being coal. Combined heat and power from local biomass or biogas, 
for example automatic pellet boiler using Stirling engines are employed to substitute 
oil or coal heating systems while also offering stabilisation for the grid. Again subsi-
dies for this conversion would be directly complementary to citizen’s investment 
leading possibly to substantial consumer ownership in RE installations. 

																																																								
25  The total energy consumption of the apartments was monitored prior to and after the refurbish-

ment with impressive results: the average annual energy consumption fell by 80%. 
26  Participants were also educated on how to change their everyday behaviour to save more energy 

(http://www.foeeurope.org/sites/default/files/publications/community_power_briefing_nov2013.pd
f). 
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SCORE D 2.1 
 
II. Updated report on investment conditions in Italy 
by Felicia van Tulder, Andrea Borroni, Jacopo Toniolo and Jens Lowitzsch  

In April 2018 the Horizon 2020 project SCORE1 was launched with the aim to facili-
tate consumers to become (co-)owners of RE in three European pilot regions em-
ploying a Consumer Stock Ownership Plan. One of the pilot projects is located in 
Susa Valley (TO), an Alpine zone counting about 90,000 inhabitants. The core of the 
project is substituting existing heating facilities run on diesel oil with new ones using 
local biomass (wood chips) as a heating source and in some cases insulating the ex-
istent buildings. Consorzio Forestale, a well-known company in the Susa Valley 
founded in 1953 and owned by the municipalities of the zone, coordinating public 
authorities and private firms in harvesting the woods, develops the project design; 
La Foresta, a cooperative forestry society founded in 1996 that extended its exper-
tise five years ago to installing and managing heat power plants of small and medi-
um size (20-300 kW) and already operates 0.84 MW in the Susa Valley implements 
the installations. The social cooperative AMICO, a well-known non-profit organisa-
tion related to Catholic Church involving disabled employees reaches out to low-
income families as. It is planned to employ CSOP financing with the participation of 
local consumers when converting the existing heating in ten communities, with the 
heating produced from added capacity estimated at a total of 9.52 GWh. 

Against the background of the situation for consumer (co-)ownership in Italy includ-
ing an assessment of the political, economic and legal situation, this report de-
scribes the Susa Valley pilot and evaluates all relevant conditions for its implementa-
tion (details in Section 6 below). Additional to the direct impact, SCORE also seeks 
to respond to the European Buildings Initiative (part of COM(2016) 860 final “Clean 
Energy For All Europeans”) and in particular to the challenge to develop flexible EE 
and RE financing platforms at national or regional level targeting grants towards vul-
nerable consumers as laid out in its annex. In this context an additional lever for 
both EE and prosumership is expected from combining EE measures with prosumer 
investments – a frequent practice also in the projects our pilots are based on. There-
fore the dimension of synergies between prosumer investments and energy refur-
bishing of buildings is included in this report. 

1. Introduction 

a. Energy mix 
The Italian energy sector relies mainly on fossil fuels. In 2015, the gross inland con-
sumption of oil and its derivatives amounted to 45.5 per cent, natural gas to 32 per 

                                                
1  ‘SCORE’ = Supporting Consumer Ownership in Renewable Energy (CSA 2018 – 2020), Grant 

Agreement 784960. 
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cent, all solid fuels to 5 per cent and renewable energy sources (RES) to 17.5 per 
cent (GSE 2017). 80.7 per cent of natural gas and crude oil are imported. Hard coal 
and gas account for nearly 62 per cent of electricity produced (DGSAE 2016). Re-
newable energy (RE) does not play a significant role yet. In 2015, RES covered 33.5 
per cent of electricity consumption, 19.2 per cent of heating and cooling and 6.4 per 
cent of transportation (GSE 2017).  

Since the beginning of the 2000s the development of RES has been slow but 
steady: from 7.5 per cent in gross final energy consumption including biomass in 
2005 to 17.5 per cent in 2015. In that year, RES covered 33.2 per cent of domestic 
energy production of 270.7 TWh of which 44.8 TWh from hydropower, 5.8 TWh from 
geothermal, 14.6 TWh from wind, 24.7 TWh from solar power (GSE 2017). In 2015, 
the most significant RES was wind power accounting for 41.1 per cent of primary 
energy production from green energy followed by solar power with a 30.1 per cent 
share and hydropower – already widely in use since the 1950s – with 19 per cent 
and bio-energy gaining importance over the last years especially for commercial use 
with 9.2 per cent (GSE 2017). In line with global trends, 2015 was a record-breaking 
year for investments in wind and solar energy also in Italy (Bloomberg Energy Fi-
nance 2016).   

b. Main challenges of the Energy market, national targets, specific policy goals 
Liberalization of the Italian energy market started in 1988. Amongst other measures, 
it allowed industrial operators to build plants generating electricity from RES with an 
installed capacity of over 3 MW while obliging the National Board for Electricity (En-
el) to distribute the energy produced recognizing a favourable baseline energy price 
and additional incentives. This effectively ended Enel‘s monopoly. By 2007, the retail 
market was fully privatized. Today, Italian customers have full freedom of choice of 
electricity suppliers. The Italian energy sector, however, is not fully liberalized yet 
considering the role of the national government in setting and controlling prices. The 
development of the energy sector still faces issues of supply security, socio-
environmental conflicts, along with market concentration and the liberalisation of 
access to energy supply market by new companies. Since 1979, there has been a 
gradual increase in oil and gas imports reaching its highest point in 1984; Italy is still 
highly dependent on gas and oil imports, highlighted by a major supply cut in 2012 
by its main suppliers Saudi Arabia and Russia (MISE 2015). 

The 1975 National Energy Plan envisaged a strong development of nuclear power 
production.2 However, between 1988 and 1990 as the result of a referendum the 
Government decided to abandon nuclear power replacing it by fossil fuel sourced 
energy which had a negative impact on air quality. A comparison of air quality levels 
of the 20th century and 19th century demonstrate a worsening related to low-stack 
emissions caused by decentralized heating systems using fossil fuels. As a result, in 
2017 the air quality in Italy was deemed the worst in Europe (Oms 2017). A contrib-
                                                
2  In Italy, the production of electricity from nuclear power commenced in the early 1960s. In these 

years Italy was the third largest producer in the world behind the UK and the USA. 
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uting factor is that 74 per cent of residential buildings have autonomous heating sys-
tems mainly fuelled by hard coal and natural gas (ISTAT 2014). Positive develop-
ments however are that lignite is no longer used in domestic heating and the last 
two power plants using lignite in the country were closed. 

The core targets of the National Energy Strategy 20173 are as follows: (i) a reduction 
of the final energy consumption of a total of 10 Mtoe by 2030; (ii) reaching a 28 per 
cent share of RES in total energy consumption by 2030, and a 55 per cent share of 
RE in electricity consumption by 2030; (iii) strengthening supply security; (iv) narrow-
ing the energy price gap; (v) promoting sustainable public mobility and eco-friendly 
fuels; and (vi) phasing out the use of coal in electricity generation by 2025 (MinEc-
Dev 2017). 

c. Ownership structure in the renewable energy sector 
In the context of the privatization of the former State distributor, Enel started offering 
quotas of its shares to the public. At the beginning of 2017 the State still owned 24 
per cent of the shares while retail investors owned 22 per cent and institutional in-
vestors 54 per cent (Enel 2017). Today, private companies play a central role in the 
production of electricity from fossil energy sources. In the RE sector, the six largest 
energy companies4 in the country own over 90 per cent of the installed capacity, 
while the contribution of Independent Power Producers (IPP) remains marginal. In-
stallations with a nameplate capacity below 10 MW make up only 25 per cent of the 
market share of wind power and 40 per cent of total installed solar capacity. In the 
hydropower sector the installations up to 18.5 MW make up only 15 per cent (Ener-
gy & Strategy Group 2017). While investments aimed at improving energy efficiency 
of buildings are crucial, housing policy based on subsidies and loans is only acces-
sible to the wealthier strata of society having reliable credit scores and savings po-
tential. The exploitation of geothermal and solar energy sources – altogether 0.1 - 
0.2 Mtep – is still limited in 2016, while heat pumps are becoming increasingly im-
portant amounting to 2.6 Mtep for residential use (Toscano, 2016). 

Examples from the most important RE sectors are as follows:  

•  At the end of 2016, PV plants with a total capacity of 19.3 GW were operating 
in Italy with new systems of a total capacity of 382 MW being installed during 
that year, almost all with net metering connections.5 The average capacity of 
the total of 732,053 installations is around 26.3 kW with 91 per cent small sized 

                                                
3  Italy’s National Energy Strategy 2017 lays down the actions to be achieved by 2030 in accordance 

with the long-term scenario drawn up in the EU Energy Roadmap 2050, which provides for a re-
duction of emissions by at least 80 per cent from their 1990 levels. 

4  ENEL Distribution is the National DSO, covering the 86 per cent of Italy’s electricity demand. The 
most important local operators are A2A, ACEA, IRIDE, DEVAL and HERA.  

5  An optimally oriented and inclined PV system can produce on average 1,000 kWh per kWp when 
installed in Northern Italy and 1,500 kWh per kWp when installed in Southern Italy (GSE 2016). 
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having a capacity below 20 kW mostly owned by private small and micro en-
terprises and individual citizens (GSE 2016).6 

• The most important RE source for thermal energy production in 2016 was bio-
energy from solid biomass in particular firewood and pellets used for heating in 
the residential sector accounting for 7.5 Mtep per preliminary estimates in 2016 
(GSE 2016). An estimated 540 residential and small block heating installations 
with a capacity below 20 MW are owned by individual citizens (ENEA 2016). 

• The largest biogas plant in Italy was opened in October 2010 in Bodeno and is 
owned by the German company Schmack Biogas. Its site extends over nine 
hectares, with an installed power amounting to 4 MW generating energy for 
nearly 10,000 families per year (LT rinnovvabili n.d.). The country’s few small 
biogas and bio-energy plants are mostly located in the north of Italy owned by 
agricultural businesses under the legal form of limited liability companies or 
limited partnerships.7  

• As of 2016, a total of 4,852 wind turbines were installed in Italy, with an aver-
age generation capacity of 1,195 kW per unit. 83 per cent of these turbines 
were owned by the state and large energy companies, 11 per cent by organ-
ised groups of citizens, and only 6 per cent by commercial investors (Barbetti, 
2017).8 During the year 2016 new systems with a total capacity of 948 MW 
were installed, mainly in the southern regions of Sicily, Puglia, Campania and 
Sardinia. All systems are onshore located mostly in hilly areas or mountains. 

2. The consumer at the heart of the Energy market? 

a. Consumer (co-)ownership in renewable energy sources as policy goal 
Due to favourable government incentives, and spatial and financial accessibility9 the 
prevalent technology for prosumership has been solar PV. However, it should be 
noted that in Italy a legal framework addressing prosumership is still absent, nor is 
there an official definition of prosumership. Although no regulation concerning 
prosumer rights has been enacted yet, many proposals have been debated or are 
awaiting discussion in Parliament. An example is the proposal by the MP Tamburra-
no concerning the collaboration of citizens, institutions and SMEs in the production, 
distribution, consumption of RE and energy storage which, however, missed the re-
quired quorum to be passed by only 47 votes out of a total of 650. The proposal 
                                                
6  It is difficult to separate the two categories as Italy’s economy is characterized by a large popula-

tion of micro enterprises mostly in sole proprietorship by individuals or families.  
7  For more details see the official list of recognized biomass plants, available in Italian at 

http://www.salute.gov.it/consultazioneStabilimenti/ConsultazioneStabilimentiServlet?ACTION=ges
tioneSingolaCategoria&idNormativa=3&idCategoria=6.)  

8  The largest wind power plant in Italy is in Buddusò and Ala dei Sardi in Sardinia and is owned by 
Falck Renewables. With an installed capacity of 138 MW it is also one of the largest in Europe 
(Windpower, n.d.). 

9  That is, the relatively small size of solar PV installations and the favourable financing options pro-
vided by banks developing a specific line of credit for the purchasing of installations in accord-
ance with government incentives. 
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postulated to consider RE produced by prosumers and local cooperatives a so-
called common good since it reduces the socio-economic costs of energy produc-
tion and consumption (Tamburrano, 2016). Two further proposals concerning 
prosumership were put forward: one by Italy’s largest environmentalist associations 
Legambiente regarding the exchange of electricity from RES between companies 
with adjacent lots and high-efficiency cogeneration through private grids (Legambi-
ente, 2015) and the other by the sustainable energy association Coordinamento Free 
concerning the simplification of RE production for self-consumption and in particular 
economic incentives for domestic use (Coordinamento Free, n.d.). 

The result of the negotiations between the European Commission, Parliament and 
Council (so-called Trilogue) on the “Clean Energy Package”, a bundle of legislative 
acts to further advance the Energy Union10, in Spring 2018 will further impact the 
prospects for consumer (co-)owned projects in Italy. Consumer (co-)ownership re-
ceived explicit recognition of its crucial role in the compromise recasting the Re-
newable Energy Directive (RED II) as part of this legislative package. The transposi-
tion of the RED II into Italian Law until 2020 will be an important legislative impulse 
as it introduces a legal framework for consumer (co-)ownership. Consumers, indi-
vidually (Art. 21, households and non-energy SMEs), collectively (Art. 21, tenant 
electricity) or in communities (Art. 22, cooperatives and other business models – 
now aligned with the definition of local energy communities11) will have the right to 
consume, store or sell energy generated on their premises. RED II also invites the 
Member States to provide an “enabling framework” for local “renewable energy 
communities”. The directive links prosumership to so different topics as fighting en-
ergy poverty, increasing acceptance, fostering local development, incentivising de-
mand-flexibility, etc. defining citizen’s rights and duties and evenly important clear 
definitions (Article 2 RED II).  

b. Fuel / Energy poverty and vulnerable consumers 
Between 1997 and 2012 prices paid by households for each gas unit calculated in 
standard cubic meters increased by 76 per cent and those of electricity by just few-
er than 50 per cent. This increase is much larger than that of the general consumer 
price index for these years, which amounted to 27 per cent. Pre-tariff components 
and taxes also increased, amounting to 33 per cent in 2013 compared to 22 per 
cent in 2008. In that same period, household energy expenditure including electricity 
and heating expenditure grew from 4.8 per cent to 5.6 per cent with an increase for 
the latter components (Faiella & Lavecchia 2014).12 

                                                
10  The European Commission presented a package of measures on 30 November 2016 to keep the 

EU competitive as the clean energy transition changes global energy markets with three main 
goals, that is, putting energy efficiency first, achieving global leadership in RE and providing a fair 
deal for consumers. 

11  Local energy community as defined in Article 2 of the recast Directive on common rules for the in-
ternal market in electricity (2016/0380(COD)). 

12  The average consumption for a flat of 75 square metres is 101 kWh of electricity per month the 
average consumption for a family with an autonomous heat system is around 1000-1100 cubic 
metres of gas per year (See https://luce-gas.it/faq/consumo-gas-medio-famiglia).  
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It is estimated that in 2005 approximately 11 per cent of Italian families were in vul-
nerable conditions with regard to energy (EPEE 2006).13 A European Commission 
study found that in 2008 about 2 million Italian families, that is, 8.6 per cent of total 
number of households were affected by energy poverty and 14 per cent had occa-
sional delayed payment of bills (European Commission 2010). To mitigate energy 
poverty the Italian government created a dedicated fund of EUR 13 bln/year opera-
tive through a bonus directly applied to all the utilities’ bills (MISE 2016; Faiella 
Lavecchia, 2014). Moreover, the household benefit package granted to low-income 
households was increased to EUR 165 per month in 2017 covering around 30 per 
cent of the households’ annual energy expenditures in 2017, compared to 20 per 
cent in 2016.14 

3. Regulatory framework for renewable energy 

The main statutory provision regulating the RES sector in Italy is the Decree for Re-
newable Energy number 28 of 2011. The central authority is the Italian Regulatory 
Authority for Electricity, Gas and Water (AEEGSI), whose main task is to protect 
consumer interests and promote competition, efficiency and dissemination of ser-
vices with appropriate levels of quality through regulation and controlling activities. 

a. Regulations for connecting renewable energy power to the grid 
All installations – both on grid and off grid – need to be registered in a public regis-
try. Power plants between 60 kW and 5 MW installed capacity for wind power, be-
tween 12 kW and 1 MW for PV installations sited on buildings with a maximum of 
200 kW if on a net metering connection, between 100 kW and 5 MW for biogas, be-
tween 200 kW and 5 MW for biomass, and between 50 kW and 20 MW for hydro-
power must be listed in the Register for Small Power Plants (Il Sole 24 Ore 2015). 
TERNA, Italy’s TSO, is responsible on the entire territory for the grid connection of 
RE installations capable of feeding surplus electricity production into the grid.15 De-
pending on the size and the capacity of the installation a simplified authorisation 
procedure may be applicable.16 As a rule, to provide any type of service in the RE 
sector a licence for commercial activities issued by the local government is required 
(Legislative Decree 504/1995 – DPR 160/2010 art. 2,7,5). However, provided that the 
production capacity of the operated plant is below 200 kW and thus is not qualified 

                                                
13  These estimates are in line with those of Miniaci et al. (2008) pointing out families’ vulnerability due 

to the elevated incidence of their energy expenses amounting to 4.7 per cent for electric energy 
and 11.9 per cent for heating of monthly income. 

14  Adjustment introduced by the decree of the Office of Economic Development of 29 December 
2016. 

15  Electricity from RES other than PV fed into the grid is charged by the electricity system operator 
GSE at a 10 per cent VAT – instead of the usual 22 per cent. (delibera n.74/2008 AEEGSI) 

16  Planned installations below certain capacity thresholds, that is, 60 kW for wind energy, 20 kW for 
PV, 200 kW for biomass and 250kW for biogas can be authorised through a relatively simple pro-
cedure, which covers all required permits and environmental impact assessments. A simplified 
procedure, based mainly on written communication between the project developer and the local 
authorities, is also in place for most micro plants. (Detailed information available in Italian on 
https://www.gse.it/normativa/autorizzazioni).  
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as commercial activity small energy producers, e.g., cooperatives are exempted 
from licensing.  

b. Support policies (FITs, auctions, premiums etc.)  

In 2018 the main support system for RE is the auction system introduced in 2011 by 
means of Decree number 28 of 2011 transposing EU Directive 2009/28/CE and es-
tablishing incentives and setting a target level of investment for each RES. With the 
Interministerial Decree of 23 June 2016, the Italian government launched support for 
RES other than PV with a ceiling of EUR 5.8 bln. per annum for a 20-year period and 
a 25-year period for thermodynamic solar. The incentives are allocated through a re-
verse auction procedure based on the offer of a discount on the installations costs 
and targeted at plants with over 5 MW of installed capacity (Dec. InterMin June 23 
2016). By the end of the auctioning procedure in 2016, all wind power plants were 
offered the maximum discount available of 40 per cent.   

With the exception of PV all small RE plants with a capacity between 1 kW and 5 
MW are eligible for receiving a production oriented premium tariff for installed ca-
pacity while those between 1kW and 500 kW can additionally choose between the 
premium and a FIT, the Tariffa Onnicomprensiva (Art.7, c.6 DM 23/06/16 in conjunc-
tion with Art. 7, c. 4 DM 06/07/12; see below Section 3.c). This system is alternative 
to any other public incentive. Furthermore "Ritiro Dedicato", not a classic FIT but a 
regulation of the sale of electricity with GSE managing the sale on behalf of the pro-
ducers acting as a mediator between the producers and the market, facilitating the 
access to the grid and the market (Art. 7 AEEG 280/07 in connection with Art. 4 
AEEG 34/05) applies to all RE technologies.17 In 2018 newly installed PV is only sup-
ported by the retiro dedicato and net metering (see below Section 3.c).18 Finally a 
premium tariff scheme for concentrated solar power (CSP), that is thermodynamic 
solar plant using mirrors, applies depending on actual output. Generators are no 
longer dependent on the market to obtain Green Certificates19 as the FIT and premi-
um payments are made directly by the GSE will continue to sell their output on the 
market or through bilateral contracts with the duration of support not being affected.  

 

 
                                                
17  If production exceeds 2 mln. kWh, the surplus is subject to the market price (Art. 7 AEEG 280/07). 

The Ritiro dedicato program is not eligible for plants that benefit from other incentive schemes. 
18  The first Feed In Tariff (FITs) system for PV in Italy was the so-called “Conto Energia” established 

by Ministerial Decree 28 July 2005. Government Decree no. 91 of 16 October 2014 introduced ret-
rospective changes for the FIT for PV plants reducing the amount of subsidies which was contest-
ed by plant operators but upheld by the Constitutional Court (Government Decree n°91 of 16 Oc-
tober 2014). 

19  Until 1999 support for RES was based on a quota system, in which plant operators producing 
electricity from RES received a tradable certificate of origin, Green Certificate, for each MWh pro-
duced. Electricity suppliers were obliged to acquire the certificates issued by the GSE per Bersani 
Decree n.79/1999. Fossil energy producers unable to convert a percentage of their production in-
to RES production each year were obliged to buy the corresponding amount of Green Certificates. 
Installations that went into operation before April 4th 1999 can still use the certificate scheme, in 
these cases functioning parallel to the auction system. 
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c. Regulatory framework for smart meters  
Smart metering implies two aspects of regulation, that is, meter precision and in-
teroperability of smart meter grids. Legislative decree 84/2016, recasting legislative 
decree 22/2007 and transposing the European Measuring Instrument Directive 
2014/32/EU (MID) regulates energy meter precision. This legislation defines the pre-
requisites for classes of precision for different types of metering (e.g., temperatures, 
thermal energy, etc.) in accordance with the MID directive for contracts in which dis-
tribution system operators (DSO) or Energy Service Companies (ESCOs) measure 
the amount of energy provided to calculate the due amount from the customers. The 
“Autorità di regolazione per l’energia Reti e Ambiente (ARERA)” is the responsible 
regulator for performance and functionality of smart meters (see Delibera AREA 
646/2016/R/eel and Delibera AREA 87/2016/R/eel). Although as of 2018 new regula-
tions on interoperability of smart meter grids, are still in the making, Italy was the 
first EU country to roll out a large project on electric smart metering with more than 
35 million meters in 2017 (ARERA20, 2018). 

d. Specific regulation for self-consumption and sale to the grid  
The main incentive scheme for micro installations is a FIT, the Tariffa Onnicompren-
siva, introduced in 2008 and currently regulated by Ministerial Decree of 23 June 
2016. This feed-in tariff is directed at RE plants with an installed capacity between 1 
kW and 500 kW. The awarded incentive differs per technology and is calculated ac-
cording to the kWh fed into the grid. For example, in the year 2018 the incentive for 
wind energy was EUR 0.30 per kWh and for biomass EUR 0.28 per kWh. Plants with 
an installed power between 1 kW and 500 kW are entitled to choose between this 
FIT and the premium tariff (Art. 7, c. 4 DM 06/07/12; see above Section 3.b). While 
initially all renewable technologies were eligible, the above-mentioned ministerial 
decree excluded PV from the scheme as the available budgets for this segment had 
been exhausted.  

Article 2 of DL 387/2003 introduced net metering for all RES for plants with up to 
500 kW installed capacity. As of 2009 combined-heat-power stations with an in-
stalled capacity of up to 200 kW are also eligible. In that same year law 99/09 al-
lowed installations on public buildings of municipalities with a maximum of 20,000 
inhabitants to enter a net metering scheme with different interconnection points for 
consumption and feeding into grid. All other plants under a net metering scheme 
must make use of one and the same connection.  Once a year the balance between 
fed-in and consumed electricity is calculated through a complex formula21. In case 
of a surplus the difference paid out by the GSE to the plant operator (Jimeno 2017).  

Interministerial Decree of 5 July 2012 introduced a premium called premio 
sull’autoconsumo for energy destined for self-consumption from PV installations 
disbursed as a monthly payment over a 20-year period. The EUR 6.7 bln. cap of the 
                                                
20  ARERA was formerly known as AEEG (“Autorità per l'energia elettrica e il gas”) until December 

2013. 
21  See Deliberazione 570/2012/R/efr AEEGSI – Testo integrato dello scambio sul posto (TISP). 
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cumulated yearly cost of this incentive was reached in 2013 and access to the pre-
mium was halted (https://www.gse.it/servizi-per-te/fotovoltaico/conto-energia). 
While the Tarrifa onnicomprensiva is linked solely to the amount of energy fed into 
grid, the premio sull’autoconsumo concerned both the energy produced and con-
sumed. 

4. Concepts for consumer (co-)ownership in practice  

RE projects open to the public are not widely established in Italy yet. On the other 
hand, investments in solar thermal collectors and PV installations on private and 
public buildings are becoming increasingly popular and often facilitated by munici-
palities making use of financing programs offered by the state. More general, partic-
ipation in RE projects is possible via any available type of corporation, partnership or 
individual business activity, similar to those in other European countries.  

a. Contractual arrangements and corporate vehicles used 
In particular consumer co-ownership can be set up in the form of a cooperative like 
Patro Stelvio in Tuscany and Funes in Alto Adige described below. Cooperatives 
have emerged from the beginning of 20th Century. Regulated like other types of co-
operatives in the absence of a specific regulatory regime for energy cooperatives 
their number is increasing (ForGreen, 2017) but statistics on their number are not 
available. If these cooperatives are non-profit only 30 to 55 per cent of their reve-
nues are taxed (see art. 12 of the law 904/1977; art. 7 of the Law 59/92; art. 11 of 
the Law 59/92). Furthermore, their members have a right of rebate resulting in no 
taxation at all of the output of the cooperative if limited to mere consumption. 

Municipalisation of energy services was established already by law of 29 March 
1903, no. 103 and is open to privatization since law 8 June 1990, no. 142. Municipal 
utilities play an important role attempting to attract investment in RE infrastructure 
with the goal of increasing tax revenues and boost growth of the local economy of-
ten entering into public-private partnerships (PPPs). Public utilities in the energy 
sector usually have the legal form of joint stock companies with a majority of public 
ownership, that is, 51 per cent with the remaining 49 per cent in the hands of various 
shareholders such as SMEs, citizens as individual investors, associations and 
NGOs. Examples of these public utility companies are ACEA (Azienda Comunale 
dell’elettricità e delle Acque), one of the most important municipal endeavours in the 
sale of green electricity with an average sales volume of 8,3 TWh per year and ANEA 
(Agenzia Napoletana Energia e Ambiente) offering information, training and technical 
assistance to local authorities and businesses to carry out innovative projects in the 
energy and environmental sector allowing commercial entities to participate through 
calls for tender (http://www.anea.eu/).  

b. Financing conditions for consumer co-ownership in renewable energy 
• State subsidies, programs, credit facilities, preferential loans  

Incentives related to energy efficiency measures in the building sector and sustaina-
ble cooling and heating are the so-called EcoBonus introduced in 2007 and the 
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Conto Termico introduced in 2012 and. The EcoBonus is a fiscal incentive which in 
2018 enables a deduction on personal or corporate tax of 50 per cent of the total 
costs spent on the insulation of buildings, the installation of biomass heating sys-
tems, heat pumps and solar heat collectors (L. 205/2017); it has a cap per building 
unit of for example EUR 30,000 for heat pumps. The EcoBonus has been widely 
used so far as it is easily accessible but public buildings are however excluded from 
this tax deduction as public entities are tax exempt in Italy. The Conto Termico, par-
tially reformed by Interministerial Decree of 16 February 2016, is a cash incentive 
granted for up to 40 per cent of upfront costs of biomass boilers, biomass heating 
systems, solar thermal plants and building management systems; the exact subsidy 
is calculated according installed capacity, emission class and climatic zone. This in-
centive has been applied for public buildings with an increasing impact from 2016 
on with EUR 66 million invested in that year (GSE, 2016). 

The annual national Economic and Financial Planning Document of 2018 granted 
novel fiscal incentives also available to facilitate consumer co-ownership. It intro-
duces a fiscal reduction of 50 per cent for the expenses of energy efficiency 
measures in the building sector including for the installation of RE plants and smart 
meters replacing the current deduction of 65 per cent for the same expenses related 
to the building restructurings from 1 January 2018 onwards. More elevated reduc-
tions up to a deduction of 75 per cent with a cap on expenses of EUR 40,000 for 
each apartment unit are granted if the refurbishment is related to the whole block of 
apartments. At the same time Law no. 19 of 27 February 2017 stipulates that general 
levies only apply to energy consumed from the grid for all self-production systems.22  
The European Regional Development Fund 2014-2020 with a budget of EUR 180 
mln. for the years 2016-2020, of which 150 mln. are earmarked for research and de-
velopment projects including RE in under-developed regions, namely Basilicata, Ca-
labria, Campania, Puglia and Sicily and 30 mln. for research and development of RE 
in the transition regions of Abruzzo, Molise and Sardegna. Other types of support 
measures include special loans for investments in RES and energy efficiency 
measures offered by commercial banks. Examples are the “Prestito risparmio ener-
getico” from Unicredit ranging between EUR 5,000 and 75,000 or the “Energicamen-
te Gran prestito” of Crédit Agricole amounting up to EUR 75,000.  

In addition to these programs, many regional and local RE tenders have been is-
sued. For example, in the year 2016 the Regional Government of Lombardy offered 
incentives for the dissemination of residential PV installations through a program 
named “Bando per la diffusione dei sistemi di accumulo di energia elettrica da im-
pianti fotovoltaici” with a total budget of EUR 2 mln. The incentive consists of a up 
to EUR 5,000 deferred grant of up to 50 per cent of the costs incurred for the pur-
chase and installation of a storage system for generated electricity by a residential 
PV installation, plus a EUR 300 cap of additional expenses for services, and a quota 
                                                
22 These levies include expenses for the promotion and research in the field of RE, the financing of 

special tariffs, the dismantling of nuclear plants, the coverage of the electric bonus, the promotion 
of energy efficiency and compensations for small energy companies. 
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on the efficiency of the energy produced.23 Another example are incentives offered 
by the regional government of Puglia for activities aimed at improving energy effi-
ciency with the eligible investment projects requiring a size equal to or greater than 
EUR 80,000 for local building units while achieving energy savings equal to at least 
the 10 per cent of the local building unit subject to investment (Bando n. 95, 10 Au-
gust 2017).24 

• Agencies supporting investment in renewable energy sources  

Among the state actors relevant for the development of RE are the Ministry for the 
Environment, the Ministry for Economic Development and the Authority for Electrici-
ty, Water and Gas (AEEG). The AEEG is responsible for setting base electricity tar-
iffs, the related parameters and reference elements, the renewal and the variation of 
licenses, the compliance with competition rules and consumer protection. Munici-
palities are responsible for outlining and implementing energy efficiency measures 
and they are increasingly active in this field: over 7,900 municipalities have already 
applied for funding to develop low-emission plans (AEEG: www.autorita.energia.it).  

Agencies promoting the development of RES and energy efficiency by granting eco-
nomic incentives and supporting policy makers at the national and local level are the 
Italian Federation for Rational Use of Energy (FIRE), the National Agency for New 
Technologies, Energy and Sustainable development (ENEA) and the Agency for En-
ergy Services (GSE). They support and promote the RE by converting existing fossil 
power plants to sustainable plants and building new ones. In addition, Italy also pro-
vides for a series of regional programmes. The Osservatorio Politiche Energetico-
Ambientali Regionali e Locali and FIRE give an overview of announcements for re-
gional support schemes such as the regional RE programmes (Fire Italia n.d).  

Finally, local organizations, associations, schools and churches have facilitated citi-
zen’s participation in RE projects. Noteworthy is an initiative by the National Body 
for Agricultural Mechanisation, Progetto Biomasse Enama (Progetto Biomasse n.d.-
a), aimed at providing technical, financial and normative instruments to stakeholders 
of the agricultural sector to facilitate the establishment of more efficient agro-
energetic spinnerets (Progetto Biomasse n.d.-b).  

c. Examples of consumer (co-)ownership 
One of the most significant cooperatives in terms of innovation and size of projects 
is RETENERGIE, founded in 2008 aiming at the production of RE from plants fi-
nanced through its members, the sale of the produced energy to its members 
through daughter company enostra and the provision of energy related services to 
the members. RETENERGIE aims to provide citizens throughout the country unable 
to install RE systems the opportunity to become co-owners of cooperative facilities. 
Other goals of this cooperative are the realisation of a new type of energy develop-

                                                
23 See Decree 3821 of May 3 2016 issued by the Regional Government of Lombardy. 
24 The Decision of the Regional Council of Abbruzzo of 22 December 2017 establishes a cash incen-

tive of up to 55 per cent of the installations for self-consumption with a total budget of EUR 8 mln.  
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ment based on citizen energy prosumership and the proposal of an investment 
model with strong ethical and social connotations. In 2018 the cooperative had 
1,116 members and 13 running projects, mainly solar PV, throughout the country. 
The cumulative installed capacity amounts to 936 kWp so far with a total invested 
sum EUR 2,055,000 (Rete energie: www.reteenergie.it) 

Funes is the oldest energy cooperative of Italy, founded in 1921. Funes, a small 
community in Alto Adige, today has three small hydroelectric plants, two district 
heating grids and photovoltaic plants. The entire energy demand of the community 
is met by RES with excess production sold to the grid while employing residents for 
the maintenance of the plants and almost the entire distributing grid is underground 
making it safer and less intrusive of the landscape. The first modern hydroelectric 
plant was that of Saint Maddalena in operation since 1966, renewed in 2010, with a 
power of 225 kWps; St. Pietro in operation since 1987, with a power of 482 kWps 
and Meles inaugurated in 2004 with a power of 2,7 MW followed. The proceeds of 
Funes are reinvested in the territory and in 2010 its members paid as little as 8.5 
cents per kWh.  

Another example is ForGreen, a joint stock company established in 1999 by profes-
sionals from the energy sector who decided to share their skills and experience to 
develop sustainable projects and advance the RE market. ForGreen is part of the 
corporate Group ForGreen Life Spa being active in the fields of energy production, 
energy trading and energy solutions development as well as citizen energy projects 
and had 12 running projects in 2016 (ForGreen n.d.-a). To allow local consumers 
who are not owners of real estate to become prosumers and (co-)owners of RE 
ForGreen founded the energy cooperative WeForGreen Sharing in 2015 with more 
than 626 members and 466 households supplied with RE in 2018. Amongst the 
prosumer projects that WeForGreen Sharing is invested in are three PV installations 
with a total capacity of 3 MWp and an annual production of 4,200,000 kWh equiva-
lent to the energy consumption of 1,500 households; members can subscribe up to 
20 shares of a value of EUR 1000 of which EUR 750 are a loan with 15 year maturity 
after which EUR 1,510 are the expected return. An example of a project facilitating 
consumer ownership launched by ForGreen is Lucense 1923, a mini hydropower 
plant project started in 2016 in Montorio with a capacity of 112 kW and an annual 
production of around 700,000 kWh. Operated by the joint stock company Finanziaria 
della Valpantena e Lessinia (Finval) founded by 90 local shareholders amongst which 
35 local enterprises and 55 citizens of Verona the project with an investment of EUR 
950,000 opened its shareholding to WeForGreen Sharing, an offer which 123 mem-
bers took up with a quota of EUR 500 per member of which EUR 450 are a loan with 
20 year maturity. Apart from interest payments between 1 and 4.5 per cent the cost 
of supplied electricity is about 17 per cent below the market price.  

One example of a self-reliant energy community in the form of cooperative is the E-
Werk Prad in Prato Stelvio, established in 1926 (http://www.e-werk-prad.it/). It is 
composed of 4 biomass stations with a total installed capacity of 7,4 MW, 210 solar 
thermic plants covering a surface of 2,200 square meters, 5 micro hydro plants with 
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an output capacity of 4,082 kW and 141 PV installations with a total nameplate ca-
pacity of 6,87 MW. The cooperative was founded upon agreement and in coopera-
tion with 40 families. In 2018 there are 1,300 participating families all of which are 
shareholders and co-owners of the power plants. Today the energy community is 
managed by means of a Cooperative that allows the families to pay 12 cents per 
kWh for electricity – in comparison to national average prices of 21 cent per kWh 
(see Section 5.b) – and 7 cents per kWh for heating. The average profit for the coop-
erative is around EUR 1 mln. a year (Italiacooperativa, n.d.).  

5. Factors affecting the financing of renewable energy sources and barriers to 
consumer (co-)ownership  

a. Political, legal and administrative factors 

Major obstacles so far have been the lack of comprehensive legislation regarding 
the energy market and RES and the sluggish transposition of European Directives. 
Over the last few years however, the Italian legislature has been more geared to en-
ergy policy planning. In this line, the adoption of the National Energy Strategy 2017 
(NES) described more in detail below is considered a major step forward for the en-
ergy transition. Another hampering factor is the lack of necessary measures to in-
form and assure businesses and citizens about the effectiveness of RE investments. 
A further barrier is the lack of coordination between different energy projects and 
planning implemented by the various administrations during the shift from the FiT to 
the auction regime in the RE sector.  

At the same time, the asymmetrical remuneration for electricity fed into the grid as 
compared with that acquired from the grid, impairs self-consumption models for 
prosumers since 0.1/0.15 euros per kWh is the cost for the prosumer purchasing the 
energy from the grid while 0.05/0.09 Euros per kWh is the remuneration the 
prosumer receives for injecting into grid (GSE 2016). Furthermore, although the pro-
cedures for grid connection were simplified, they remain complex especially for res-
idential small-scale installations. In its present form, the regulatory framework fa-
vours traditional market players and does not offer incentives sufficiently attractive 
to develop citizen energy projects. A dedicated legal framework including legal defi-
nitions of the prosumer and the energy co-operative is necessary to move forward.  

As a result of continuous alternating national governments over the past 15 years 
the legislative approach to energetic policy has been volatile hindering advancement 
of RE. For example, the Government of the years 2014-2017 set out a state invest-
ment budget of EUR 9 bln., while the Government before did barely addressed RE 
sector (Decree of the Ministry of Economic Development 23 June 2016). Further-
more, in the auction year of 2014 many planned projects for the construction of on-
shore wind plants failed due to a lack of specific rules for the preliminary evaluation 
of environmental impacts of this type of plants and to specify protected areas and to 
inform citizens. Projects that were rewarded in the auctions were mainly biomass 
and geothermal plants  (Giugno 2015). 
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b. Economic and management factors  

Today electricity generation is still dominated large companies like ENEL that con-
trolled 25.4 per cent Italian power production in the year 2012 followed by ENI with 
9.5 per cent, EDISON with 7.2 per cent and E.ON with 4.4 per cent creating an eco-
nomic barrier for new entrants (Deloitte 2015). There is still a significant cost hurdle 
for investments in RES and energy efficiency measures while amortisation of in-
vestments takes long and access to capital credit for citizens is scarce. The average 
costs of a solar power plant range between EUR 3,000 per kWp for small plants with 
less than 10 kW and EUR 1,300 per kWp for large plants with more than 1 MW pow-
er (RSE 2016).25  

The shift from a FIT model towards an auction system favours professional investors 
realizing medium- or large-scale projects hampering the extension of small RE pro-
jects. The progressive abolition of incentives for PV system has decreased the de-
velopment of prosumership among households, farmers and small businesses limit-
ing their investment in RE installations. Another problem is that Italian consumers 
pay as much as EUR 0.21 per kWh of electricity partly due to an increase in taxation 
in 2017. The high level of energy prices in Italy are partly due to the historic prefer-
ence of fossil fuels for electricity generation and the State’s conflict of interest due 
to being heavily invested in this sector (https://www.arera.it/allegati/docs/15/308-
15.pdf).  

A further discouraging factor is the lack of expert knowledge on technical and legal 
issues related to residential installations. Expert knowledge is offered only by private 
consultants, there is no public service in this regard (Norton Rose Fulbright 2013). A 
general lack of professionalization in the management of public and private energy 
projects is encountered. This is the consequence of the lack of university curriculum 
and professional formation focusing on issues related the positive and negative as-
pects of the dissemination RES.   

c. Cultural factors  

RES and energy efficiency are often associated in the collective imagination with a 
minimalistic lifestyle, characterized by austerity. Thus far, there have been no ade-
quate information campaigns on RES, therefore awareness programs are needed to 
dispel unnecessary prejudices. Another cultural barrier is the opposition of citizens 
to wind turbines and other RE plants because in their opinion they spoil the land-
scape and may negatively affect the ecosystem. There are low levels of awareness 
on the importance a sustainable energy system, as well as an indifference to climate 
change (Forni & de Felice 2011). Education on energy efficiency measures is there-
fore crucial. 

                                                
25  The typical 3kW domestic plant costs about EUR 6,000, which thanks to a 50 per cent tax deduc-

tion, comes down to around EUR 3,000 in actual cost (ISPRA, 2017). In some parts of the Coun-
try, it is necessary to re-qualify the territory, as old buildings have high walls, inefficient isolation 
features, and suboptimal dislocations of heating and lighting points. 
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Although the cooperative model has a long history in Italy, there is still some reluc-
tance to its application in the energy sector. This is odd as there is a de facto prac-
tice of employing the cooperative model also for commercial activities in Italy, due to 
its favourable fiscal regime for cooperatives (see Section 4.a). The business com-
munity regards the FIT system as positive and the entrepreneurs have exploited the 
incentives in this regard to increase returns because, as mentioned previously, en-
ergy costs are particularly high in Italy, especially electricity. 

6. The SCORE pilot project in the Susa Valley (Val di Susa)  

At the core of the Italian pilot is substituting existing heating facilities run on diesel 
oil with new ones using local biomass, that is, wood chips as a heating source. Im-
plementation is assessed as feasible in more than ten communities all situated in Val 
de Susa summarized in the table below.  

Municipality Site 
OULX Secondary school, municipal administration, condominiums 
OULX High school  
NOVALESA Abbey and adjacent private houses 
SALBERTRAND Piedmont regional park  
CESANA TORINESE Municipal administration, public buildings 
SAUZE D'OULX Municipal administration, public buildings 
SUSA Swimming pool 
SUSA Villa Cora ltd. 
CHIANOCCO Municipal administration 
BRUZOLO Municipal administration 
ALMESE Sports camp, secondary school 
BUTTIGLIERA ALTA Institute “Holy Heart” 
SANT'AMBROGIO DI TO-
RINO Church “San Michele” 
CONDOVE District Heating 

It is envisaged to reach out to more than 2,200 households in the ten communities, 
with the heating produced from added capacity estimated at a total of 9.52 GWh. 

a. Specific regulation for biomass heating systems  

Italian regulation does not specifically address biomass heating plants. The heating 
systems are subject to specific laws, unrelated to the fuel used. Regulation covers 
the following aspects: emissions; plant maintenance and responsibility and finally 
fire safety. Emissions are regulated by Piedmont Regional Law 43/2000 (with further 
modifications) that set thresholds and limits for emissions. Those limits are specific 
(mg/kWh produced) for different fuels, including biomass. All types of plants with 
more than 1 MW of thermal power are subject to a specific permission request (Leg-
islative Decree n° 152/06). In the Italian pilot the implementation of installations be-
low 1 MW are planned, with the exception of the Susa District Heating System. The 
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plant maintenance and responsibility is regulated by a variety of national laws.26 All 
these laws consider specific limits for heating power and heating consumption for 
new buildings, define energy contracts and obligations for maintenance companies 
as well as for the owners of heating plants. Nevertheless, this normative compound 
does not address the sustainability of the biomass stock, nor does it impose a set 
radius of origin for the biomass. The fire safety regulation for biomass boilers 
demonstrates that Italian legislation so far has not considered biomass on a distinct 
level. The compliance with mandatory fire safety regulations of biomass heating sta-
tions requested by national fire departments refers to the Ministerial Decree 28 April 
2005. Yet this decree only defines the fire safety measures for diesel oil heating sta-
tions.  

b. Current market situation  

The typical average installation costs of a wood chip fuelled heating system with 
around 10 kW of thermal power for a small household amount to about EUR 20,000 
equalling to EUR 2,000 per kW installed capacity. A medium installation for a town 
hall or a school building with 200 kW of thermal power costs around EUR 160,000 
equalling to EUR 800 per kW installed capacity. As cost decreases with increasing 
installation size the minimum cost reaches approximately EUR 600 per kW installed 
capacity. The various installations planned in Susa Valley totalling to about 7 MW (an 
increase of already existing biomass power by about ten times) require an overall in-
vestment of about EUR 6.8 million. 

c. Financing  

The Oulx pilot requires the smallest amount of prosumer financing, since the “conto 
termico” subsidy is already sufficient to start the project (ca. 62 per cent of the total 
EUR 1.2 million investment) while in the other projects, implementation partly relies 
on the participation of consumers: Around EUR 700,000 of investment on the enve-
lope and EUR 600,000 of investment in the heating system and the building man-
agement system are required. The “Conto Termico” will subsidize around EUR 
720,000 if the building obtains the “near Zero Energy Building” qualification. Around 
EUR 380,000 will be invested by the installation company, while the remaining EUR 
100,000 could be invested by local inhabitants through the CSOP financing model. 
Another planned project within the Italian pilot is Novalesa Abbey. The abbey is 
composed of buildings dating back to the 12th century that have been occupied by 
monks for centuries. The abbey’s heating system is currently fuelled by diesel oil. 
The huge availability of forestry biomass in the surrounding areas highlights the op-
portunity of a heating system based on local biomass. The abbey’s plant will cost 
around EUR 350,000, and the “Conto Termico” subsidy will cover around EUR 
140,000 of installation costs. This implies a direct funding of around EUR 190,000, 
of which EUR 150,000 will be directly invested by the installation company and 
                                                
26  The following list is non-exhaustive: Law 10/1990; Legislative Decree 192/2005; Legislative De-

cree 311/2006; Legislative Decree 115/2008; Legislative Decree 56/2010; Law 90/2013; Ministerial 
Decree 10/02/2014. 
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around EUR 50,000 will be collected through the participation of locals in the CSOP 
scheme. All projects are partially subsidised by public funding and co-financed by 
private investments; the remaining amount will be covered by the participating con-
sumers using the CSOP financing technique. A local bank, Banca Prossima (part of 
the Intesa San Paolo Group) as of August 2018 showed interest to participate in at 
least two pilots, namely in Oulx and Novalesa.  

d. Insurance and risk management  

From the experience in previous projects it has become clear that small projects 
with the selected municipalities have a better solvability than large-scale projects. 
The durability and reliability of the project is assessed with regard to the functional 
context of the buildings. For example school buildings of a medium size with 200 to 
300 schoolchildren imply much less risk than dwarf schools in tiny communities 
where there is a risk that the school is closed as result of being merged with a larger 
one in the context of restructuring measures in the public administration. 
Risk mitigation mechanisms thus primarily depend on the careful choice of the in-
vestment project. In general the contractor carries the responsibility for the imple-
mentation of the project  insurence contracts are uncommon.  

7. Expected impacts  
a. Energy related impacts  

The planned expansion of the biomass power plant in Susa Valley will result in an 
additional 1.3 MWh per installed MW annually (9.52 GWh RE in total). Around 2,200 
households are expected to participate. The energy produced from biomass will de-
crease the fuel usage (diesel oil) and the energy cost; yearly annual saving will ac-
count to around 800,000 EUR facilitating to refinance the investment. 

b. Changed consumer behaviour  

As one of the courses of changed consumer behaviour, we expect the consumers – 
as prosumers – to save electricity within the estimates of user awareness impact, as 
analysed by co2online (2017).27 The average estimates of reduced electricity con-
sumption is about 14 per cent. On average, a household consumes about 3,000 
kWh per year.28 Thus, the remaining electricity consumption amounts to 3,000 / 1.14 
= 2,632 kWh. Finally, the saved amount per household is 3,000 – 2,632 = 368 kWh 
per year. The involvement of a total of 2,200 households is planned in the Italian pi-
lot. This scenario would lead to a total amount of saved energy of 368 * 2,200 = 
809,600 kWh per year. Taking into account an EU-wide energy production efficiency 

                                                
27 Cf. CO2Online (2017) funded by the German Federal Ministry for the Environment, Nature Conser-

vation, Building and Nuclear Safety, http://www.die-
stromsparinitiative.de/stromkosten/stromverbrauch-pro-haushalt/index.html. 

28 Cf. CO2Online (2016), funded by the German Federal Ministry for Environment, Nature Conserva-
tion, Building and Nuclear Safety, http://www.die-
stromsparinitiative.de/stromkosten/stromverbrauch-pro-haushalt/2-personen-haushalt/infografik-
2-2-personen-haushalt/index.html.  
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of around 40 per cent29, the primary energy savings of the reduced electricity con-
sumption add up to a total of 809,600 kWh * (1/0.4) = 2,024,000 kWh = 2.024 GWh. 
At the same time the primary energy savings of the renewable energy production 
turn out to be 9.52 GWh * (1/0.4) = 23.8 GWh. The total sum of primary energy sav-
ings is 809,600 kWh + 23,800,000 kWh = 24,609,600 kWh = 24.6 GWh. 

c. Synergies between prosumer investments and energy refurbishing of build-
ings  

To achieve complementary energy efficiency gains in some cases the existent build-
ings are additionally insulated.30 A parallel aim is to decrease the primary energy 
consumption for heating, e.g. in Oulx for the biggest local primary school (P.P. Lam-
bert school).31 All measures will be explained to the end users of the buildings, to 
improve the synergy between heating systems and consumer behaviour. The refur-
bishment of heating systems is expected to lead to the refurbishment of the building 
envelope. The “Conto Termico” subsidy, indeed, strongly incentives the complete 
refurbishment instead of solely substituting the heating system. Refurbished build-
ings lead to a reduction of energy impact, both indirectly and directly.  

Furthertmore, in the Italian pilot one of the main points of interest for consumers are 
the transparency of energy consumption information and user comfort. Through this 
information the building tenants can monitor the changes in energy consumption re-
lated to alterations in their behaviour. Since the pilot in Italy is largely based on 
schools, the information from control systems will boost educational activities on 
energy consumption and consumer behaviour. Those activities will have an indirect 
impact also in the home consumption of families involved. 

8. Possible future developments and trends for consumer (co-)ownership 

To promote co-ownership of RES among businesses, farmers, and consumers at 
large, but also to foster the energy cooperative movement LEGAMBIENTE (2017) 
proposes following: (i) a central role for the prosumer following the principles of the 
EU Clean Energy Package; (ii) a combined approach for the application of RES in 
smart grids, electric cars and energy storage and investments in innovation of grids 
and energy storage;; (iii) simple and transparent rules for the approval of projects; 

                                                
29 For savings in kWh electricity we apply a default coefficient of 2.5 reflecting these 40 per cent as 

in previous H2020-EE calls. 
30  Energy costs related to building heating in Susa Valley is almost triple than that related to electrici-

ty consumption. The transformation of the building into “near zero energy” is subsidized by the 
“Conto Termico” program that will refund around 60 per cent of the investment. LCOE of off grid 
diesel generators amounts to 0.5 USD/kWh in average, which is around five times higher than the 
LCOE of biomass approximately resulting in an 80 per cent price reduction for the benefiting end 
users. 

31  Both envelope and heating system of the building are involved: On one hand external insulation on 
roof and walls will be installed; on the other hand the – then reduced – heating consumption will 
be provided by a new wood chips based heating station (with boiler certificated by EN 303-
05:2012). The refurbishments together will permit to transform the school into a near zero energy 
building. 
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(iv) revamping of wind and hydro-electric plants and implementation of offshore 
wind power projects; (v) the elimination of subsidies for carbon-sources; and (vi) a 
central role for municipalities in the energy transition. The above-mentioned pro-
posals could potentially boost prosumership of small-scale projects and that of co-
operative/co-ownership entities for medium-size RE projects. This in turn could de-
crease energy poverty, dependency on energy imports and the consumption of car-
bon sources.  

With regard to potential business models facilitating consumer co-ownership, Ener-
gy Service Companies (ESCOs) providing all technical, commercial, and financial 
services needed to carry out all operations aimed that improving energetic efficiency 
could facilitate consumer ownership in RE. ESCOs take on investment costs and 
economic risk in exchange for a compensation corresponding to the energetic sav-
ings over a period of time agreed upon in advance often under Energy Performance 
Contracting (EPC). Ownership of the installations involved is transferred to the own-
er(s) of the building once the investment has amortised. As of April 2018 FIRE enlist-
ed 346 active ESCOs in the field of sustainable energy.32  Finally, the network con-
tract “Contratto di RETE” (http://contrattidirete.registroimprese.it/reti/), a specific le-
gal form of cooperation is available since 2008 is worth mentioning (Borroni 2015). 
As a type of inter-business collaboration of entrepreneurs to combine skills and ex-
perience and to benefit from economies of scale both individually and collectively it 
could be applied to small-scale RE projects in particular involving family businesses.  

                                                
32  See http://fire-italia.org/elenco-esco-certificate-11352/.  
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III. Updated report on investment conditions in Poland 
by Katarzyna Goebel, Grzegorz Wisniewski, Jens Lowitzsch and Dariusz Szwed  

In April 2018 the Horizon 2020 project SCORE1 was launched with the aim to facili-
tate consumers to become (co-)owners of renewable energy (RE) in three European 
pilot regions employing a Consumer Stock Ownership Plan. One of the pilot projects 
is the city of Słupsk located in Pomerania with a population of 90,000 which aspires 
to eliminate energy poverty and become one of the cleanest cities as regard to the 
EU/WHO air quality standards in Poland.2 The sustainability strategy includes in-
creasing energy efficiency (EE) in buildings and removing individual coal stoves (es-
pecially for poorest citizens), promoting non-motorised transport and low-emission 
public transport. Already 0.18 MWp PV facilities were installed on public buildings 
financed partially from the Structural Fund under Pomeranian Regional Operational 
Programme (PROP 2007 – 2014). All buildings additionally underwent energy sav-
ings measures and were refurbished through financial support by the National Fund 
for Environmental Protection and Water Management (NFEP&WM) and Voivodship 
Fund for Environmental Protection and Water Management (VFEP&WM). The Słupsk 
pilot project envisages adding 0.78 MWp to existing PV installations using CSOP 
financing with the participation of local consumers. The energy management of the 
municipality of Słupsk coordinates the implementation in close cooperation with the 
energy consultant Instytut Energetyki Odnawialnej (IEO) founded in 2001 as thr first 
Polish independent private research institute for RE. 

Against the background of the situation for consumer (co-)ownership in Poland in-
cluding an assessment of the political, economic and legal situation, this report de-
scribes the Słupsk pilot and evaluates all relevant conditions for its implementation 
(details in Section 6 below). Additional to the direct impact, SCORE also seeks to 
respond to the European Buildings Initiative (part of COM(2016) 860 final “Clean En-
ergy For All Europeans”) and in particular to the challenge to develop flexible EE and 
RE financing platforms at national or regional level targeting grants towards vulnera-
ble consumers as laid out in its annex. In this context an additional lever for both EE 
and prosumership is expected from combining EE measures with prosumer invest-
ments – a frequent practice also in the projects our pilots are based on. Therefore 
the dimension of synergies between prosumer investments and energy refurbishing 
of buildings is included in this report. 

 

																																																								
1  ‘SCORE’ = Supporting Consumer Ownership in Renewable Energy (CSA 2018 – 2020), Grant 

Agreement 784960. 
2  According to a recent study by the WHO and the OECD, Polish cities are amongst the most pol-

luted in Europe. WHO Regional Office for Europe, OECD (2015): Economic cost of the health im-
pact of air pollution in Europe: Clean air, health and wealth. Copenhagen.  



	2 

1. Introduction 

a. Energy mix   

The Polish energy sector is mainly based on fossil fuels. Hard coal and lignite ac-
count for nearly 90 per cent of electricity production (PAIZ 2013; CSO 2017).3 In 
2015 the gross inland consumption of all solid fuels amounted to 50.6 per cent, pe-
troleum and products 25.1 per cent, gases 14.4 per cent, renewables 9.4 per cent, 
and waste 0.5 per cent (Eurostat 2017a). Natural gas and crude oil – mainly import-
ed – are also important primary sources of energy. Similar to the majority of EU 
countries, this causes an increased dependence on foreign energy supplies, espe-
cially from Russia. As of 2015 (IEA 2017) total primary energy supply per capita was 
2.5 toe with a 51 per cent share of coal, 24 per cent of oil, natural gas of 15 per cent 
and RES of 10 per cent (biofuels & waste 9 per cent, wind 1 per cent, hydro 0.2 per 
cent, solar 0.03 per cent). In this fossil fuel-based energy market, renewable energy 
sources (RES) do not play a significant role yet. Since the beginning of the 2000s the 
development of renewables is slow but steady: from 6.9 per cent in the gross final 
energy consumption including hydropower in 2004 to 11.8 per cent in 2015 with 
13.8 per cent in electricity, 14.3 per cent in heating and cooling and 6.4 per cent in 
transport (Eurostat 2017).  

The only significant RES is biomass mainly used in fossil fuel-fired power plants for 
cogeneration with 89 per cent of primary energy production from green energy in 
2014; the size of rural areas in Poland implies a great potential for further develop-
ment. The second largest renewable technology in use is wind energy, which in that 
year had an 8.2 per cent share in renewable energy (RE) production. Hydropower, 
placed third, is traditionally used since the 1950s and accounted for 2.3 per cent in 
2014. Although solar power gained importance over the last years, especially for 
private use its share among other RES is still marginal with 0.2 per cent in 2014 re-
spectively (Eurostat 2016). In 2015 in electricity generation wind was placed first 
with 6.6 per cent, followed by biofuels & waste 6.1 per cent, hydro with 1.1 per cent 
and solar with only 0.04 per cent (IEA 2017). However, in line with the global trend, 
2015 was a record-breaking year for investments in wind and solar energy also in 
Poland (cf. Frankfurt School-UNEP Centre / Bloomberg Energy Finance 2016; IEO 
2016).4  

b. Main challenges for the energy market, specific policy goals and national 
targets  

The main concern of the Polish government is energy security as regard to depend-
ence on fossil fuel imports in particular from Russia therefore stressing domestic 
energy resources, particularly hard coal and lignite and the diversification of the en-
																																																								
3  In the 1970s Poland was among the biggest coal exporters in the world, but exports today are 

constantly decreasing, resulting from lower demand, dropping coal prices and a shift towards al-
ternative energy resources worldwide  (Rudźko 2012). 

4  Shift towards sustainable energy and decreasing technologies prices resulted in the record of 
newly added capacity in the power sector of RE in 2015 (especially wind and solar energy) that 
exceeded fossil fuels (see REN 21 2016).  
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ergy mix, among others through the introduction of nuclear power.5 However, as 
some of the economically unprofitable coal companies relying on subsidies are ex-
pected to close, paradoxically, Poland may face coal shortages in the future 
(Schwartzkopff / Schulz 2017). At the same time, tackling disastrous air quality re-
sulting from low-stack emissions caused mainly by decentralized heating systems 
based on fossil fuel are high on the political agenda; air quality in Poland is among 
the poorest in Europe (EEA 2016).  

Furthermore, the Polish power system is in urgent need for investments as the exist-
ing energy infrastructure – mostly built in the 1960s and 1970s – is rapidly ageing.6 
This may cause problems for the power system’s stability such as during the 2015 
summer crises, when due to a heat wave generation units facing the imminent threat 
of blackouts had to be switched off, provision declined and consumers were obliged 
to reduce their consumption (Sudak 2015). Besides old generation units, Poland has 
insufficient gas and electricity interconnectors (Mezosi et al. 2015; Gawlikowska-Fyk 
2013). Especially in rural areas, its high and medium voltage transmission grids – 
important for local governments responsible for basic services such as electricity, 
water and sanitation – need modernisation and extension as well. 

Within the EU 20-20-20 energy and climate policy goals Poland is obliged to in-
crease the share of RES in its final energy consumption by at least 15 per cent until 
2020.7 As determined in the latest official Polish Energy Policy until 2030 adopted in 
2009, domestic coal remains the main instrument for providing energy security 
(Polish Ministry of Economy 2009). The strategy until 2050 is still in preparation. Cli-
mate issues are part of the National Plan for Responsible Development, which co-
vers all economy sectors (Polish Ministry of Economic Development 2017). 

c. Ownership structure in the renewable energy sector  

The liberalization of the energy market started in the early 1990s and deeply 
changed its landscape. However, due to the described energy mix the bulk of the 
assets – especially in the fossil sector – remain centralized by large companies, in 
many of which the state retained a controlling stake. The technical and economic 
features of biogas and hydropower – in contrast to solar energy – typically requiring 
substantial investments favour concentrated ownership in the RE market. In the RE 
power sector the six largest energy companies in the country own over 90 per cent 
of the installed capacity, while the contribution of Independent Power Producers 
remains marginal. Installations below 1 MW make up only 10 per cent of the market, 
below 200 kW – 0.6 per cent, while micro installations up to 40 kW only 0.2 per cent 
(Wiśniewski 2016). 70 per cent of residential buildings have autonomous heating 
systems dominated by hard coal and natural gas (Firląg / Staniaszek 2015; 
																																																								
5  However due to controversies surrounding this topic, as of now, no concrete decisions have been 

taken; see (Berenda 2017). 
6  With almost 40 per cent of power blocks being over 40 and 15 per cent over 50 years old some 

qualify for immediate decommissioning and, indeed, power plants owners plan to decommission 
some 5.2 GW between 2014 and 2028 (PAIZ 2013, p. 5). 

7  According to the National Action Plan the 15 per cent goal should be achieved by a composition 
of 54 per cent in heating and cooling, 25 per cent in electricity and 21 per cent in transport. 
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Dworakowska 2015).8 However, only anecdotal information on the heat market is 
available.  

Examples from the most important RE sectors are as follows:  
• From 303 biogas power plants in 2016, the majority operate at landfill sites and 

wastewater treatment plants. However, the interest in agricultural biogas pow-
er plants is growing. As of 2016, among the investors of now 67 projects 
(Wiśniewski / Oniszk-Popławska 2015, p. 12) are large farms, food, energy, 
trade and building companies, as well as investment funds, often with foreign 
capital (Oil and Gas Institute – National Research Institute in Poland 2014).  

• Wind parks are installed mostly along the coastline in northern Poland and 
owned by five big investors: EDPR, Iberdrola, Vortex, Dong, RWE Innogy. They 
combine for around 46 per cent of the installed capacity (EWEA 2013, p. 50). In 
other regions, smaller individual and often privately owned projects dominate 
(Ciżkowicz 2012, p. 27). Among municipalities, schools, local companies and 
private persons invest mostly in photovoltaic systems.  

• It is estimated that nearly 4,000 people in Poland produce electricity and/or 
heat from green energy sources for their own use in an off-grid mode, while 
only 2,000 are connected to the grid (Bolesta 2015; Wiśniewski 2016). Thanks 
to favourable financing options available at the municipal level their number is 
steadily growing, so that solar energy in general predominate the market of mi-
cro installations (see Wiśniewski /Oniszk-Popławska 2015).  

2. The consumer at the heart of the energy market? 

a. Consumer (co-)ownership in renewable energy sources as policy goal 

In line with the trend towards decarbonisation based on decentralized RE produc-
tion and a pro-active role of consumers, the Renewable Energy Sources Act of 2015 
(RES Act) introduced the definition of prosumers as end consumers, who also gen-
erate electricity from RES in micro installations of up to 40 kW for their own needs 
(Art. 2 §27a RES Act). In practice, due to its characteristics with regard to accessibil-
ity, size and falling costs, the prevalent technology among prosumers is solar ener-
gy. 

To be included in the RES Act the long debated so-called prosumer amendment 
(Polish poprawka prosumencka) was designed to provide individual prosumers with 
favourable conditions for micro renewable installations, that is, all installed electricity 
generation units under 40 kW and heat generation capacity under 70 kW, which 
were to be granted: (i) simplified administrative procedures, including no obligation 
to register a company for self-consumption; (ii) feed-in-tariffs (FITs) for electricity 
produced in units up to 10 kW installed capacity guaranteed for 15 years with an 
option for net-metering; and (iii) compulsory net-metering for installations between 
																																																								
8  The majority of over six million buildings in Poland are houses, a half of them single-family houses. 

70 per cent of them, that is some 3.8 million houses, use hard coal in old furnaces (Dworakowska 
2015).   
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10 kW and 40 kW. However, the amendment did not pass the legislative procedure 
in 2015; instead of the proposed incentives, a 2016 amendment of the RES Act fi-
nally introduced incentives – focusing, however, on non-volatile RE technologies, 
especially biogas.9 Owners of micro-installations (with a capacity up to 40 kW) can 
exchange the surpluses of electricity production for provision of electricity in times 
of insufficient generation (modified net metering, an approach uniquely used in Po-
land) in relation 1 to 0.8 or 0.7 depending on installation size. Corresponding to the 
EU Clean Energy Package, the 2018 amendment which as of May still needs to pass 
parliament not only opens two remunerations possibilities, that is, FiTs and FiPs, but 
also increases the maximal capacity of micro-installations to 50 kW and that of small 
installations to 500 kW. Furthermore, the new regulation reduces administrative ef-
fort of new installations, as for example building permits will no longer be required. 

More general, the RES Act focuses on individual prosumers, while collective models 
for citizens’ financial participation in RE as known in other European countries are 
not widespread yet. The law recognizes, however, energy co-operatives as defined 
in the Cooperative Law (CL) from 1982. The RES Act enumerates the possible activi-
ties of energy co-operatives with regard to production of electricity from RES in in-
stallations not exceeding 10 MW, biogas of not more than 40 m³ annually and heat-
ing from RES in Combined-Heat-and-Power (CHP) of not more than 30 MW, as well 
as distribution, trade and balancing of electricity, biogas or heat for own consump-
tion of the co-operative or its members, who are connected to the local grid (Art. 2 
§33a RES Act). Additionally, the legislator introduced so-called energy clusters 
(Polish klastry energetyczne), that is, models binding together diverse actors 
adapted to the local needs and tackling local challenges, including physical and le-
gal persons, research institutions and local governments (Art. 2 §15a RES Act). The 
practical functioning of this model is in its initial phase with the city of Słupsk being 
in the upper tier of 33 selected pilot projects that were certified in April 2018.10 

The result of the negotiations between the European Commission, Parliament and 
Council (so-called Trilogue) on the “Clean Energy Package”, a bundle of legislative 
acts to further advance the Energy Union11, in Spring 2018 will further impact the 
prospects for consumer (co-)owned projects in Poland. Consumer (co-)ownership 
received explicit recognition of its crucial role in the compromise recasting the Re-
																																																								
9  Existing biogas power plants embraced by the previous support system enjoy incentives as re-

gard the certificates of origin – so-called blue certificates for electricity generated from agricultural 
biogas and certificates for co-generation (Art. 44 RES Act). The amount of blue certificates to be 
purchased by enterprises operating in the energy market was set on a relatively high level (0.65 
per cent). Increased demand results in higher certificates prices at the energy stock exchange. 
Under the tendering system biogas installations are treated as a separate category in Art. 73 RES 
Act, while Art. 77 §2 RES Act sets the minimal reference price in tender only for biogas at PLN 
550/MWh (ca. EUR 137/MWh). These regulations ensure investment certainty.  

10  The study commissioned by the Ministry of Energy concerning the realization of the concept was 
first published in the beginning of 2017; for the list see https://www.gov.pl/energia/i-konkurs-dla-
klastrow-energii. 

11  The European Commission presented a package of measures on 30 November 2016 to keep the 
EU competitive as the clean energy transition changes global energy markets with three main 
goals, that is, putting energy efficiency first, achieving global leadership in RE and providing a fair 
deal for consumers. 
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newable Energy Directive (RED II) as part of this legislative package. The transposi-
tion of the RED II into Polish Law until 2020 will be an important legislative impulse 
as it introduces a legal framework for consumer (co-)ownership. Consumers, indi-
vidually (Art. 21, households and non-energy SMEs), collectively (Art. 21, tenant 
electricity) or in communities (Art. 22, cooperatives and other business models – 
now aligned with the definition of local energy communities12) will have the right to 
consume, store or sell energy generated on their premises. RED II also invites the 
Member States to provide an “enabling framework” for local “renewable energy 
communities”. The directive links prosumership to so different topics as fighting en-
ergy poverty, increasing acceptance, fostering local development, incentivising de-
mand-flexibility, etc. defining citizen’s rights and duties and evenly important clear 
definitions (Article 2 RED II).   

b. Fuel / energy poverty and vulnerable consumers  

As estimated in the 2016 study “Energy Poverty in Poland – Diagnosis and Recom-
mendations” 44 per cent of the population, i.e., 17.2 million people, spend 10 per 
cent of their income on energy and heat consumption, while more than 4 million 
cannot satisfy their energy needs and suffer from energy poverty (Lis et al. 2016). 
This situation is a result of low income on the one hand, and energetically inefficient 
building stock (20 per cent of buildings were erected before 1945 and a total of 69 
per cent before 1989; Schumacher 2015) on the other.13 While efforts to improve EE 
in public buildings are significant, comparably little support is offered for the private 
sector (Schwartzkopff / Schulz 2017).  

Policies addressing the energy poverty in Poland rely on financial support for low-
income families, that is social subsidies and tax reductions.14 Moreover, consumers 
are secured from grid disconnection by the right to appeal against the decision, 
which has suspensory effect and needs to be examined within 14 days to be upheld 
(Art. 6c EL). Vulnerable consumers can also have prepaid meters installed (Art. 6a 
EL). While investments in EE of buildings are crucial, the housing policy based on 
subsides and loans is accessible only for the wealthier part of the society, which has 
reliable credit scores, savings potential or at least real estate ownership. It is sug-
gested to alleviate this lock-in effect by a combination of social and housing policy 
instruments, for example by allowing the recipients of social subsidies to dedicate 
these as own contribution often required for programmes financing EE measures 
(Lis et. al 2016); this could also include investments in RE installations.  

 

 

																																																								
12  Local energy community as defined in Article 2 of the recast Directive on common rules for the 

internal market in electricity (2016/0380(COD)). 
13  Combined with a domination of fossil fuels, mostly coal, for heating, residential buildings are cost-

ly to maintain, especially single-family homes. 
14  For example, the programme 500+ granting PLN 500 monthly per child indirectly helps to over-

come this problem by an estimated 1,4 per cent. A targeted subsidy for energy expenses is less 
popular (Lis et. al 2016). 
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3. Regulatory framework for renewable energy 

The main statutory provisions regulating the RES sector in Poland are the Energy 
Law (EL) and the 2015 RES Act. The central authority is the Energy Regulatory Of-
fice (ERO) with its main tasks regulating the energy and fuel markets, supervising 
transmission system operators (TSOs) and DSOs, granting licenses and collecting 
information on the energy market. 

a. Regulation for connecting renewable energy plants to the grid 

The connection of a prosumer’s micro installation willing to feed his surplus electrici-
ty production into the grid lies in the Distribution System Operator’s (DSO) responsi-
bility. The prosumer is not charged with any fees but contractually bound to the 
DSO. For installations, larger than 40 kW the ERO following the principle of RES pri-
ority obliges DSOs to acquire the electricity produced from green energy (Art. 41 
RES Act). Owners of installations of up to 5 MW and CHP units smaller than 1 MW 
pay only a half of the regular fee for their connection (Art. 7 EL). As a rule, to provide 
any services in the energy sector a licence issued by the ERO is required. However, 
for energy co-operatives this obligation does not apply, if the distribution system 
comprises electricity provision only to members and their number does not exceed 
1,000. Co-operatives, or local energy suppliers on their behalf, are exempted of ob-
ligations such as development planning, admission of new consumers, grid mainte-
nance and operation etc. (Art. 38b RES Act).  

b. Support policies (FITs, auctions, premiums, etc.)  

Until 2015 the support for RES was based on a quota system, in which plant opera-
tors producing electricity from RES received a tradable certificate of origin, a Green 
Certificate, for each MWh produced. Electricity suppliers were obliged to acquire 
certificates pursuant to the RES Act. Since the law’s amendment of 2016, RES in-
stallations smaller than 500 kW receive a Feed-in Tariff, while those larger receive a 
sliding Feed-in Premium with the remuneration being determined in tenders based 
on the pay-as-bid principle15 granted for up to 15 years but not beyond 2035; with 
this incentive systems the Ministry of Energy targets especially the development of 
biogas and large photovoltaic installations.16 Installations operating before 1 July  

2016 can still use the certificate scheme that will function parallel with the auction 
system. Further incentives for producers of electricity from RES include priority ac-
cess to the grid (Art. 7 §1 EL), and excise tax exemption on electricity consumption 
(Art. 30 §1 Tax Act). Additionally, producers of green electricity can receive targeted 
loans and subsidies from the National Fund for Environmental Protection and Water 
Management (NFEP&WM) and the regional counterparts. 

 

 
																																																								
15  In pay-as-bid auctions the winners receive remuneration in the amount offered in their bids.  
16  See Polish Ministry of Energy (2017) 

https://legislacja.rcl.gov.pl/docs//3/12292350/12392584/dokument281972.pdf, accessed 
01.08.2017.  
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c. Regulatory framework for smart meters  

Polish regulations on smart energy meters still have a rudimentary character. The 
so-called "Small energy three-pack" of 26 July 2013 amending the Energy Law in-
troduced a legal definition and obliging DSOs installing them at end users to protect 
measurement data on the terms set out in the Act of 29 August 1997 on the protec-
tion of personal data. Furthermore, the 2015 RES Act introduced the settlement of 
generated electricity using bi-directional energy meters allowing remote reading of 
measurements; meters have to be installed by DSOs at their cost. Implementing 
provisions are contained in the ordinances of the Minister of Development of 2 June 
2016 regarding requirements for measuring instruments and of the Minister of 
Economy of 7 January 2008 on requirements for active AC electricity meters. Ener-
ga, the DSO operating in Słupsk started to equip electricity consumer with smart 
meters in 2010; by the end of 2017 roughly 1 million smart meters were installed in 
its operating region lagging far behind the set aim of 16 million devices. 

d. Specific regulations for self-consumption and sale to the grid (micro installa-
tions) 

Prosumers with an installed capacity of less than 40kW have a right to network ac-
cess within 30 days. Owners of micro-installations with a capacity of up to 10 kW 
can exchange the surpluses of electricity production for provision of electricity in 
times of insufficient generation in relation 1 to 0.8 and those of installations with ca-
pacity between 10 and 40 kW in relation 1 to 0.7 with a balancing period of 12 
months. However, agricultural biogas and bioliquids are excluded from this modified 
net metering system. The 2018 reform which as of May still needs to pass parlia-
ment increases the size of installations eligible for remuneration to 50 kW as well as 
its amount to 0.9 (IEO, 2018a). 

4. Concepts for consumer (co-)ownership in practice 
a. Contractual arrangements and corporate vehicles used 
Citizen energy projects open to the public are not popular in Poland yet; we find only 
anecdotal evidence. Gaining popularity are investments in solar collectors and pho-
tovoltaic installations on private buildings, often facilitated by municipalities making 
use of financing programs offered by the state. With the exception of the limited lia-
bility partnership (spółka partnerska)17 participation in RE projects is possible via any 
available type of corporation, partnership or individual business activity, similar to 
those in other European countries. Co-operatives as a legal vehicle are also availa-
ble and as stated previously expressly mentioned in the RES Act when defining spe-
cific forms of activities in the energy sector. Municipalities attempt to attract inves-
tors to invest in RE infrastructure themselves or enter public private partnerships to 
increase tax revenues and ensure growth of the local economy. An example is Ener-
gy Service Companies (ESCOs) with financing often secured by state programmes.  

																																																								
17  According to Art. 86 §1of the Code of Commercial Companies the legal form of limited liability 

partnership is reserved for freelance work.    
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b. Financing conditions for consumer co-ownership in renewable energy  
• State subsidies, programs, credit facilities, preferential loans 
The main financial institution for investments in green energy projects is the NFEP & 
WM. The fund distributes national and EU sources, such as the Operational Pro-
gramme ‘Infrastructure and Environment’ or LIFE18), as well as the European Eco-
nomic Area and Norway Grants.19 Municipalities can participate in regional competi-
tions; once successful, within this financing scheme citizens can receive loans and 
subsidies for RE installations in electricity, heating and cooling of up to 85 per cent 
of the total investment. Under this programme municipalities secure all investments 
during the payback period under retention of title until the redemption of the loan. 
Loans on preferential terms are also offered by the Bank Ochrony Środowiska S.A. 
Programmes offered by municipalities, financed by the NFEP & WM are also very 
popular for investments in private buildings. The NFEPWM’s PROSUMENT program 
2014-2020 incentivizes prosumer self-consumption through subsidies and/or loans 
for micro and small RE producing electricity or heat. 

• Agencies supporting investment in renewable energy sources 

Among the state actors relevant for the development of RE are the Ministry of Ener-
gy, the Ministry of Environment, the Ministry of Economy and the ERO. At the mu-
nicipal level, local governments are responsible for shaping and implementing the 
energy and climate policy, as well as providing basic needs for the inhabitants. RE 
and EE are gaining interest: over 800 municipalities have already applied for funding 
to develop low-emission plans, while 40 are members of the EU Covenant of Mayors 
(Węglarz et al. 2015).20 Among Polish civil society organisations supporting RE, a 
few stand out. The Institute for Renewable Energy which advocates RE and merges 
research with consultancy services makes a remarkable contribution to RE devel-
opment. Further examples are: The Institute for Sustainable Development, the Asso-
ciation Polish Green Network and the Association of Renewable Energy. National 
and regional energy agencies are active as well, for example the National Energy 
Conservation Agency, the Baltic Energy Conservation Agency and the Masovia En-
ergy Agency, supporting both public and private sector in all energy-related as-
pects. Finally, locally rooted organisations, associations, schools and the church 
have proven successful in involving citizens to actively participate in RE projects. In 
the beginning of 2017, one of the winners of the first auction round for wind energy, 
the Energy Invest Group, offered 30 per cent of their wind project’s shares to citi-
zens. The financing is based on equity crowdfunding, whereas the minimal capital to 
be invested amounts to PLN 30,000, around EUR 7,500 (Gramwzielone.pl 2017). 
Furthermore, the project “Eko-lokator” (“Eco tenat”) launched in2017 collects such 
best practices to educate and encourage climate protection among others by pro-
																																																								
18  LIFE is the EU’s financial instrument supporting environmental, nature conservation and climate 

action projects throughout the EU; for the 2014-2020 funding period, LIFE will contribute approx-
imately €3.4 billion to the protection of the environment and climate. 

19  For details see http://www.nfosigw.gov.pl.  
20  A 2013 study by the Hertie School of Governance shows that over 85 per cent of municipalities 

would like to invest in green energy (Ancygier and Caspar 2013). 



	10 

moting the approach of implementing EE measures combined with RE installations 
among professionals responsible for housing management. The project is financed 
from the EU funds via the national Operational Programme Infrastructure and Envi-
ronment 2014-2020, which is the biggest fund in this thematic area, and realized by 
NAPE in cooperation with InE. 

c. Examples of consumer (co-)ownership 

The joint project of four municipalities led by the City of Niepołomice is internation-
ally recognized as a best practice for financing RES. The Polish-Swiss Cooperation 
Fund co-financed 60 per cent of the EUR 17.3 mln. investment in RE installations for 
public and private buildings between 2012 and 2015; 40 per cent were covered by 
municipalities’ own contributions, a third of which came from citizens, who then 
could receive a 70 per cent subsidy for installing RES, mostly solar thermal, on their 
buildings (CoM, 2016). Participants had to contribute 30 per cent of investments on 
their properties: from PLN 4,020 to PLN 5,730 (ca. EUR 1,000 – 1,400). This sum 
could have been granted from a loan on favourable conditions with a rate of return 
of max. 4.5 per cent. Depending on households’ size they received from 2 to 5 solar 
panels and 250 to 500 litres water tank. The contractors and types of installations 
were chosen in a tender. As of 2016 the project resulted in 25,000 m2 of solar col-
lectors, 5,000 m2 of PV installations, 9 heat pumps, biomass heating system of 65 
kW and others. Some of the investments paid back within two to four years. The 
comprehensive approach to reduce air pollution in the region involved other 
measures, such as green public procurement, thermal modernization of buildings, 
new street lighting, monitoring of energy production. The project was also accom-
panied by a series of campaigns and seminars, and monitored throughout its dura-
tion (Nowacki 2016). Similar programs were offered in other polish cities. However, 
their results were not that impressive as those in Niepołomice and neighbouring 
municipalities, which may be a consequence of many factors, such as building 
types (the landscape is filled with single family houses), demographic structure (high 
percentage of working age population), level of wealth (cf. UStat 2017).  

Despite a long history of the co-operative movement in Poland, only one energy co-
operative was initiated so far – Cooperative Our Energy (Spółdzielnia Nasza Ener-
gia, SNE), which started in 2014 in south-eastern Poland. The co-operative is a joint 
project by Bio Power Sp. z o.o., Elektromontaż Lublin Sp. z o.o. and four municipali-
ties: Sitno, Skierbieszów, Komarów-Osada, Łabunie. The main motivation behind 
the project was to locally produce energy using the agricultural potential and hence 
tackle regional problems of energy provision and prices, as well as a lack of invest-
ments. The plan comprises building 12 interconnected biogas power plants ranging 
from 0.5 to 1 MW. These facilities are to deliver electricity to all public buildings, 
street lighting and many households. The membership in SNE is open to all private 
and legal persons, including local governments, and is not limited geographically. 
The democratic values and social control over the enterprise are the main principles 
listed in the bylaw. The entrance fee to be paid is PLN 1,000, circa EUR 250, while 
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one share costs PLN 500, circa EUR 125.21 The total investment shall amount to 
PLN 150 mln. (ca. EUR 38 mln.) (PAP, 2016). Due to the focus of the RES Act on 
clusters rather than co-operatives, the latter suffers from lack of dedicated support. 

The housing sector22 has great potential for RE with examples of investments by 
housing associations and co-operatives reported. Increasingly single apartment 
owners or their tenants become co-owners of micro and small installations covering 
their own heat and electricity needs in solar collectors, heat pumps and photovoltaic 
installations (Wolańska, 2017). For example, a housing association in Szczytno in 
northeast Poland produces its own energy on five houses from 120 kW heat pumps 
and 39.7 kW photovoltaic installation. Since 2014 they produce around 38 MWh of 
electricity yearly, generating financial and environmental values for the local com-
munity. Installations are centrally controlled and their operation can be viewed 
online. This total of PLN 625,000 (ca. EUR 156,000) investment was co-financed by 
loans on preferential terms (1 per cent rate of return) from NFEP & WM and Bank 
Ochrony Środowiska (see Section 4.b) of PLN 500,000 (ca. EUR 120,000), while the 
housing association brought in PLN 125,000 (ca. EUR 30,000). This investment re-
duced the maintenance costs by almost 80 per cent (unit cost from PLN 7 to 1.8-2.4 
per kWh). In order to convince the residents, the housing association organized a 
meeting with representatives of other successfully implemented undertakings. Now 
the project is extending – in 2017 the community received financial sources for solar 
water heaters. Plans are to increase the capacity of renewables to 30 MW 
(Wolańska, 2017). Even more housing associations follow this example. They nor-
mally complete the investments in renewable energy in buildings with a comprehen-
sive thermal modernisation to maximize savings.  

5. Factors affecting the financing of renewable energy sources and barriers to 
consumer (co-)ownership 

a. Political, legal and administrative factors  

The main barrier for consumer co-ownership in RES in Poland is the unstable legal 
system, especially as regard to the energy market and RES (Wiśniewski / Dziamski 
2015; Buzek / Księżopolski 2017). The 2015 RES Act was amended several times 
over the last years – sometimes with contradicting aims – while no specific long-
term strategy emerged. Current developments drastically slowed down RE invest-
ments in Poland in general; the tender system itself poses an investment uncertain-
ty. The controversies around the technical problems during the first auction round at 
the end of December 2016, making it impossible for some investors to submit their 
offers, increased the distrust towards public institutions (see Janicka et al. 2017). 
Particularly criticized is the stipulation allowing the Ministry of Energy to shorten the 
15-years support period (Kukula / Adamczewski 2016, p. 11). Moreover, investors in 
																																																								
21  See Bylaws of the Cooperative Our Energy from 27 March 2013.  
22  Buildings account for around 40 per cent of total energy consumption across the EU, while 

around 70 per cent of them are inefficient (Impact Assessment for the amendment of the Energy 
Performance of Buildings Directive, SWD(2016) 414).  
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the wind energy sector bear higher costs under the new tax regulation,23 the re-
quirements as regard to the local spatial plans and licences etcetera complicate 
project development. 

FITs that would potentially trigger investments in micro installations were not intro-
duced. At the same time, the asymmetrical remuneration for electricity fed into the 
grid as compared with that acquired from the grid (i.e., 0.8 or 0.7 for 1; see above 
Sec. 3c) impairs self-consumption models for prosumers. This problem is exacer-
bated by distribution levies due for prosumers when feeding the electricity into the 
grid. Further, although the procedures of grid connection were simplified, they still 
remain complicated in particular from the viewpoint of consumers (Federacja Kon-
sumentów 2016, pp. 26-27). 

In its present form the regulatory framework favours traditional market players and 
does not offer incentives sufficiently attractive to develop citizen energy projects. 
However, introducing the legal definitions of the “prosumer” and the “energy co-
operative” can be regarded an important step forward.  

b. Economic and management factors  

A discouraging factor, contributing to the relative small amount of private invest-
ments in RES, is the high initial capital required in relation to the level of wealth and 
liquid assets among the Polish society; while prices for RE installations are similar 
across the European Union purchasing power and household savings are not.24 
Many private persons cannot afford RE installations, while state subsidies and loans 
are not available for everyone, for example due to credit ratings or a lack of equity. 
Additionally, the cost structure is complex, future yields uncertain, and the related 
payback period long (see Bukowski et al. 2014).  A lack of expert knowledge on 
technical and legal issues is also a discouraging factor for the average citizen (see 
Federacja Konsumentów 2016). 

c. Cultural factors  
Obstacles of social nature include reluctance towards the co-operative model that 
proved successful across Europe. Despite its popularity in Poland starting in the 
beginning of the 20th century in other areas, it was never adopted in the energy sec-
tor. The model remains associated exclusively with bad experience of the com-
munist era, and hence not conversable into a business model that can be competi-
tive in the modern market. This already negative image is intensified by Pole’s dis-
trust to each other and to public institutions which is among the lowest in Europe.25  
The literature emphasises also a low level of awareness of energy and climate is-
sues, which is an important driver for many non-profit oriented citizen energy pro-
jects in other countries. This, although rising, is still lower than in western societies 
																																																								
23  Since 2016 wind power plants underlie new tax regulations. According to the newly introduced 

definition, a wind turbine is treated as a building and can thus be a subject to higher taxes. More-
over, the distance to the nearest houses has to amount at least 10 times their heights (in practice 
1.5-2 km)  

24  Cf. Comparison of purchasing power parity in the European Union (Eurostat 2017c).  
25  See report by the Chancellery of the Prime Minister “Poland 2030” (Boni 2009, p. 339). 
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(cf. Kachaniak et al. 2014; Dworakowska 2015). From the financial perspective, 
small investments in RE are perceived as not sufficiently profitable while related en-
ergy costs reduction may not be recognized (cf. Ropuszyńska-Surma /Węglarz 
2017).  

6. The SCORE pilot project in the City of Słupsk  

As of early 2018 around 0.18 MWp PV facilities were installed on public buildings in 
Słupsk financed partially from the Structural Fund under PROP 2007 – 2014. All 
concerned buildings additionally underwent energy savings measures and were re-
furbished through financial support by the NFEP&WM and VFEP&WM. The Słupsk 
pilot project envisages adding 0.78 MWp to existing PV installations involving 
prosumer investments of at least 200 households in particular with the aim to in-
clude vulnerable consumers.  

a. Current market situation  

At the end of 2017 the sector of RE micro-installations was dominated by photovol-
taic accounting for 99,6 per cent of all prosumer installations. Between 2013 and 
2017 a capacity of around 175 MW of prosumer type PV system was built with 
27,752 installations connected to the public grid. The total installed capacity of PV 
systems at the end of 2017 was about 280 MW, including installations built prior to 
2016 benefiting from the green certificate scheme as well as those build later partic-
ipating in the first RE auctions in 2016-2017. Installation costs range between PLN 
6,000 and 7,500 (EUR 1,400 and 1,750) gross per kW for small systems of up to 10 
kW with the price depending on whether 1-phase or 3-phase inverters are used; for 
systems of up to 40 kW the net price per kW drops to PLN 4,500 and 5,500 (EUR 
1,050 and 1,280); for larger solar farm type systems of 1 MW costs decrease to PLN 
3,600 and 4,500 (EUR 840 and 1,050) net per kW (IEO, 2018b).26 In Słupsk, the ca-
pacity of the existing solar power plant is foreseen to be augmented by 0.78 MWp 
(increase by about 433 per cent). According to the experiences with the existing fa-
cility, the price per kWp capacity is currently EUR 1,000, requiring an investment of 
EUR 0.78 million.  

b. Financing  

In 2017 Słupsk initiated a joint project with IKEA increasing EE in communal build-
ings and households (exchange of lighting, energy audits etc.) – the first of this kind 
in Poland. So far 5,000 LED lamps were installed lowering the need for power of PV 
energy installations and resulting in some PLN 0.25 to 0.5 million of “negawatts” 
savings per year, monies to facilitate investments in new PV installations. As of now 
only very few private buildings in Słupsk – mostly owned by housing cooperatives – 
have solar panels. Furthermore, for citizens wanting to equip their houses with PV 
installations and EE measures the city plans a special credit program without own 
																																																								
26  Between 2015 – 2017 prices of PV modules fell steep by on average 14 per cent to about PLN 2 

per W for modules of a power of more than 100 W and even more steeply for smaller modules of a 
power between 10 and 20 W as of summer 2018; the price drop for inverters in the same interval 
was about 18 per cent. 
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contribution of citizens taking into account income-levels based on a Municipal Re-
volving Fund with a compulsory EE audit to maximise the outcome. The so-called 
“Green Point" offering advisory services for inhabitants and the Smart Energy Man-
ager will reach out to activate the consumers.  

There are further public co-financing options for CSOPs in Słupsk like the PROP 
2014–2020, VFEP&WM in Gdańsk and the national scheme for prosumers by the 
NFEP&WM. Furthermore, in the 3rd quarter of 2018 a new call for proposals is ex-
pected under the Operational Program Infrastructure and Environment (OPIE). In 
May 2018, the Working Group of the OPIE Monitoring Committee proposed criteria 
for RE project proposals and set up preferences for projects being part of cluster 
agreements or energy cooperatives.27 Tenders will be dedicated only to projects in 
the field of RE electricity production including photovoltaics with a capacity above 2 
MW. Although not restricted to clusters or cooperatives applicants having been 
awarded with a “cluster certificate” from the Ministry of Energy receive additional 
two points in the scoring system. Such whereas the selection criteria do not require 
to implement projects within energy clusters or energy cooperatives they imply pref-
erences for these type of initiatives at the stage proposal evaluation at the first level 
of assessment.  

Presenting project proposals by a member or coordinator of an energy cluster or an 
energy cooperative as foreseen by the Ministry of Energy is an additional opportuni-
ty for PV based CSOP projects in Słupsk as the city already established a cluster, 
the Słupski Klaster Bioenergetyczny28, led by the municipal water supply company 
"Waterworks Słupsk". Furthermore, the local distributed energy operator Engie 
providing local district heating is a member of the cluster. Together with both com-
panies as well as local energy consumers owning rooftops for potential PV installa-
tions a CSOP consortium led by the city of Słupsk could submit a joint application 
for the coming OPIE call, benefiting from additional scores and integrating consum-
ers and photovoltaic to the cluster. 

c. Insurance and risk management 

The Polish EE and RE insurance and reinsurance market focuses on offers for inves-
tors in large-scale wind energy. However, recently the number of insurance offers for 
small and medium scale PV installations and solar collectors both to individuals and 
companies is growing. Insurance of RE projects includes the installations them-
selves, but also financial losses resulting from interrupted operation caused by the 
occurrence of random events, e.g., devastation, damage caused by various types of 
atmospheric phenomena, fire or flooding, but also destruction as a result of rescue 
operations in connection with the aforesaid incidental events and losses resulting 
from theft. The RE installations are also insured as part of home and property insur-
ance. Insurance of RE installation is not compulsory by law although the Polish Par-
																																																								
27  The expected call POIS.01.01.01-IW.03-00-004/18: 2018-09-03 -2018-10-31, with new criteria 

since 22 May 2018 is accessible at: http://nfosigw.gov.pl/nabor-wnioskow/art,307,informacja-o-
naborach-wnioskow-w-roku-2018.html.   

28 See https://www.gov.pl/energia/i-konkurs-dla-klastrow-energii.  
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liament discusses to introduce an obligation of fire protection and relevant insurance 
for PV installations. However, even without legal obligation, insurance is already a 
standard for installations supported and implemented under the regional operational 
subsidy programs with municipalities’ tender often requiring insurance. Insurers like 
Gothaer or PZU offer this type of insurance for solar energy typically at a cost of 0.2 
per cent of the value of the installation. 

To mitigate technological risk investors seek for longer guarantees for equipment 
and longer warranty for the assembling work with the reputation and experience of 
the installer being taken into account increasingly. Additional to the official certifica-
tion scheme for RE installers of micro installations for prosumers29 the Institute for 
Renewable Energy introduced a voluntary certification for installers30 with regard to 
economic feasibility. In the context of SCORE risk mitigation in CSOP implementa-
tion is provided on the bases of a) the list of recommended equipment in RE and EE 
and b) the list of recommended installers.  

7. Expected impacts  

a. Energy related impacts  

The energy output of the solar power plant depends on the local sun hours and its 
intensity; for Poland, we can expect to realise 1,000 kWh per installed kWp annual-
ly.31 Assuming an average household consumption of about 3,000 kWh per year in 
Słupsk, the additional installed capacity of 0.78 MWp results in an annual produc-
tion of 0.78 GWh that could cover the demand of around 350 households, while at 
least 200 are expected to participate. In this scenario the excess production of 0.35 
GWh / year (40 per cent of total production) will bed fed into the grid at a remunera-
tion based on a 0,8 coefficient rate (each kWh fed to the grid in summer provides a 
prosumer with 0,8 kWh from the grid in winter) to contribute refinance the invest-
ment costs. 

b. Changed consumer behaviour  

As one of the courses of changed consumer behaviour, we expect the consumers – 
as prosumers – to save electricity within the estimates of user awareness impact, as 
analysed by co2online (2017).32 The average estimate of reduced electricity con-
sumption is about 14 per cent. On average, a household consumes about 3,000 
kWh per year.33 Thus, the remaining electricity consumption amounts to 3,000 / 1.14 

																																																								
29  Certyfikacja instalatorów w zakresie OZE: https://www.udt.gov.pl/certyfikacja-instalatorow-oze.  
30  Rekomendowane firmy instalacyjne i dostawców urządzeń. URL http://ieo.pl/pl/projekty/energia-

odnawialna-w-przedsiebiorstwie/znajdz-rekomendowane-firmy-instalacyjne-i-dostawcow-
urzadzen?highlight=WyJvZHBvd2llZHppYWxueSJd.  

31  See Kost et al. (2013). 
32  CO2Online (2017); funded by the German Federal Ministry for the Environment, Nature Conserva-

tion, Building and Nuclear Safety, http://www.die-
stromsparinitiative.de/stromkosten/stromverbrauch-pro-haushalt/index.html. 

33  Cf. CO2Online (2016), funded by the German Federal Ministry for Environment, Nature Conserva-
tion, Building and Nuclear Safety, http://www.die-
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= 2,632 kWh. Finally, the saved amount per household is 3,000 – 2,632 = 368 kWh 
per year. As the Polish pilot involves a total of 200 households, the total amount of 
saved energy is 368 * 200 = 73,600 kWh per year. Taking into account an EU-wide 
energy production efficiency of around 40 per cent34, the primary energy savings of 
the reduced electricity consumption add up to a total of 73,600 kWh * (1/0.4) = 
184,000 kWh. At the same time the primary energy savings of RE production turn 
out to be 0.78 GWh * (1/0.4) = 1.95 GWh. The total sum of primary energy savings is 
184,000 kWh + 1,950,000 kWh = 2,134,000 kWh = 2.1 GWh.  

Limiting factors with regard to changes in consumer behaviour are the structure of 
the electricity and heat tariffs in Poland showing a growing part of fixed cost over 
time and implying that a reduction of energy consumption is not leading to a propor-
tional reduction of the energy bill as well as the additional cost of EE measures and 
RE installations. However, the general attitude to EE and RE plays an important role. 
Opinion polls carried out in the project “Implementation of Sustainable Development 
based on Socially Responsible Transformation" under the EU Life+ programme in 
2016 and 2018 indicate a stable and consistent support of citizens for the develop-
ment of RES in Poland significantly exceeding that for fossil energy sources (Ener-
giaodnowa, 2018). While levels of support for RE and EE have not changed signifi-
cantly between 2016 and 2018 fluctuating around 95 per cent they increased signifi-
cantly when compared to those in similar surveys conducted nationwide in 2013 

c. Synergies between prosumer investments and energy refurbishing of build-
ings  

In Poland, three types of ownership in apartment blocks exist, namely a) private in-
dividual ownership of single apartment houses with the buiding’s common space 
managed through a homeowners community (wspólnota mieszkaniowa), b) co-
ownership via associations of apartment unit owners (towarzystwo budownictwa 
społecznego) and c) collective ownership in housing cooperatives (spółdzielnia 
mieszkaniowa). All three bring along opportunities for consumer RE investments. In 
Słupsk, in particular the Communal Housing Company (Przedsiębiorstwo Gospo-
darki Mieszkaniowej), a housing cooperative managing some 250 buildings is an im-
portant potential partner for pilot CSOPs with an opportunity for economics of scale. 
In order to trigger synergies between EE measures and RE investments during the 
inception phase of the project electrical audits in these buildings are planned. One 
focus is to explore the potential for savings through the replacement of inefficient 
lighting by LEDs and the exchange of old circulation pumps (used for running cold 
and hot water and for central heating in winter) by energy efficient ones.  

With electricity savings benefitting residents with reduced electricity consumption 
and consequently lower costs for appropriate RE installations saved funds from re-
duced electricity bills could be used for RE investments. It is also planned to en-
																																																																																																																																																																													

stromsparinitiative.de/stromkosten/stromverbrauch-pro-haushalt/2-personen-haushalt/infografik-
2-2-personen-haushalt/index.html.  

34 For savings in kWh electricity we apply a default coefficient of 2.5 reflecting these 40per cent as in 
previous H2020-EE calls. 
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courage residents to participate in a municipality-supported revolving fund, where 
savings due to increased EE will be reinvested in RE installations. Through econom-
ics of scale we can also achieve lower investments cost both for EE (LEDs, circula-
tion pumps) and RE (PV, thermos-solar collectors, heat pumps) equipment and in-
stallations. Additional funding opportunities for combined EE and RE investments 
are the Pomeranian Regional Operational Program 2014 – 2020, the Operational 
Programme Infrastructure and Environment 2014–2020, the Provincial Fund for Envi-
ronmental Protection and Water Management, the National Fund for Environmental 
Protection and Water Management in Warsaw (see section 4b above) as well as a 
possible investment cooperation involving co-financing by the local heating compa-
ny ENGIE Słupsk required by EU law to green its energy sources. 

8. Possible future developments and trends for consumer (co-)ownership 
The 2016 RES Act amendment (see Section 2.a above) aiming to steer and limit the 
uncontrolled development of wind-, biomass- and hydro-power deemed to expan-
sive by introducing the auction system and leaning to favour professional investors 
realising medium-size projects hampered the development of large-scale RE-
projects. It also blocked the development of prosumership among households, 
farmers and micro-enterprises; in particular the abolishment of favourable FIT for 
small installations is seen as an obstacle to consumer co-ownership.  

Against this background and to foster co-ownership of RES among entrepreneurs, 
farmers and citizens in general, as well as to promote energy co-operatives and 
housing associations the Institute for Renewable Energy (Instytut Energetyki Od-
nawialnej, IEO)35 proposes: (i) FITs for micro RE installations up to 10 kW with spe-
cial conditions for installations up to 5 kW for the poorest citizens (e.g., micro credit 
programs, tax incentives) and lower support for bigger installations respectively; (ii) 
increasing the size-limit for regulations supporting self-consumption and feed-in of 
surplus electricity production of RE installations to 100-500 kW (presently the limit is 
50kW); (iii) FITs for the surplus electricity production of energy co-operatives; (iv) 
introducing isolated micro grids with the possibility for tax exempt net metering of 
electricity especially in areas without reliable electricity supply; and (v) providing ac-
cess to information on price components for consumers, prosumers and energy co-
operatives, increased disclosure on energy bills in a clear and comprehensible way, 
as well as compulsory information disclosure on the potential and possibilities for 
grid access for RE installations etc.  

Above proposals – should they be implemented – would have the potential to effec-
tively boost small scale RE-production. However, at the same time we observe a 
trend to limit support for micro-installations in order to reduce complexities and de-
crease the number of market actors.  

																																																								
35  IEO’s president Grzegorz Wiśniewski is Member of the National Development Council and has 

been actively involved in agenda setting in the energy sector for many years. 
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