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Abstract: Institutional support, reflected not only in legislative solutions, but also in external funding as a means of 
financial support, is of strategic importance for the success of new power investments, the guarantee of energy security 
of individual areas, and the socio-economic development of the region where new energy enterprises are located. The 
present study aims to follow the external funding of biogas investments carried out in Poland, both in the aspect of 
legal regulations, and the offered co-financing of biogas projects. Considering that biogas enterprises are located and 
operate in specific places and local systems, the present research problem is tackled from the perspective of the func-
tioning of biogas plants in the local environment. The success of biogas projects and the entire energy transformation 
process depends, on the one hand, on the harmonisation of activities at the central, national level and, on the other 
hand, on taking into account the specific socio-economic features that characterise the location of the biogas plant. 
Therefore, providing comprehensive institutional support for investment for biogas enterprises requires equipping lo-
cal institutions, including local authorities, with appropriate instruments to shape and monitor the agricultural biogas 
market at the local level.
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Introduction

Energy transformation, manifested in the 
transition from a centralised energy industry us-
ing conventional raw materials to a decentralised 
model based on renewable energy sources (RES), 
requires multifaceted actions set in an institu-
tional framework. Institutional support, reflected 
not only in legislative solutions, but also in exter-
nal funding as a means of financial support, is of 
strategic importance for the success of new pow-
er investments, the guarantee of energy security 

of individual areas, and the socio-economic de-
velopment of the region where new energy enter-
prises are located.

Public aid is indispensable for two reasons. 
Firstly, the implementation of ventures in the 
field of RES bears investment risks primarily 
due to the fact that current energy systems are 
organised in order to support the production 
and distribution of energy generated centrally by 
large energy actors. The long-term technological 
and institutional evolution leading to the estab-
lishment of an energy sector based on relatively 
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large power units using hard coal, named by G.C. 
Unruh (2000) carbon lock-in, dramatically im-
pedes the proliferation of smaller facilities gener-
ating RES-based energy. The widespread use of 
coal and crude oil is a pivotal aspect of capitalist 
production methods. M.T. Huber (2009) goes as 
far as to call it ‘fossil capitalism’. Access to fossil 
fuels ensuring the uninterrupted production of 
energy used in all spheres of socio-economic ac-
tivity and guaranteeing comfortable living space 
may lead to the formation of a lifestyle defined as 
the hydro-carbon man (Shaffer 2009).

The second type of factors backing the need 
for public support for RES-based energy invest-
ments are of historical and political nature. The 
issue of energy security is paramount in central 
European countries undergoing changes related 
to the energy sector transformation, including 
the dissemination of RES. Poland’s presence in 
the European Union (EU) is connected with the 
need to implement changes in the energy sector 
reflecting the EU cohesion policy and manifest-
ed by the diversification of energy sources as 
well as the growing role of RES (Chodkowska-
Miszczuk et al. 2016). In accordance with the 
provisions of Directive 2009/28/EC, EU member 
states are obliged to increase the role of RES in 
the energy production structure by 20% by 2020. 
Moreover, the long-term EU energy policy as-
sumes full decarbonisation of the energy sector 
by 2050 (Ruester et al. 2013). The range and pace 
of those transformations are determined by the 
complicated historical and political past of cen-
tral European countries, including Poland, which 
is nowadays reflected in the domination of one 
energy source (e.g. coal in Poland), the centrali-
sation of the energy sector along with energy de-
pendence on Russia (Kats 1991; Buzar 2007). In 
the light of the above, Poland’s implementation 
of the EU climate and energy policy objectives 
translates into numerous legislative, planning, 
organisational and investment projects carried 
out on different levels of administration, both at 
national and local levels.

It is crucial to refer to the local level which 
gives the whole picture of transitions resulting 
from the emergence of new energy enterprises 
dealing with RES-based energy production. New 
energy actors are visible both in urban and ru-
ral areas; however, due to a number of factors, 
e.g. raw material resources for energy production 

and the availability of potential locations for 
those entities, such investments are predomi-
nantly carried out in rural areas (Chodkowska-
Miszczuk 2014). Therefore, bearing in mind the 
energy sector transformation and the local de-
velopment of rural areas, it is worth directing re-
search at issues related to those energy sources 
whose use provides the widest-ranging boost to 
the socio-economic development of rural areas 
and the functional diversification of agriculture. 
Such activities include biogas energy generation 
in agricultural biogas plants (Jasiulewicz 2010; 
Wirth et al. 2013). Agricultural biogas plants are 
distinct from other renewable energy technol-
ogies. Their operation is the most predictable 
among all RES plants: biogas energy production 
is not conditioned on natural factors to the same 
degree as in the case of, e.g. wind, water or so-
lar power plants (Bluemling et al. 2013; Wirth et 
al. 2013). Similar to any other RES, the produc-
tion of agricultural biogas currently depends on 
public aid. Consequently, the present study aims 
to follow the external funding of biogas invest-
ments carried out in Poland, both in the aspect 
of legal regulations, and the offered co-financing 
of biogas projects. Considering that biogas enter-
prises are located and operate in specific places 
and local systems, the present research problem 
is tackled from the perspective of the functioning 
of biogas plants in the local environment.

Materials and methods

A two-stage research procedure was ap-
plied in order to reach the above-mentioned 
research objective. In the first stage, the author 
used the desk research method to analyse exist-
ing documents and databases regarding legal 
regulations in force as well as different forms 
of public aid in the scope of agricultural bio-
gas energy production. The state and interna-
tional legislation and information on financial 
support obtained for biogas investments were 
analysed: both from Polish and EU sources 
(2007–2013), available in the National IT System 
(NITS, 2007–2013), and databases of the National 
Fund for Environmental Protection and Water 
Management (NFEP&WM).

The second stage of the research consisted 
in the empirical analysis of selected locations 
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housing agricultural biogas plants co-financed 
from external sources. Two biogas plants were 
chosen for that purpose: (1) in Buczek (the Jeżewo 
commune, Kujawsko-Pomorskie Voivodeship) 
and (2) in Działyń (the Kłecko commune, 
Wielkopolskie Voivodeship). The first of the 
above-mentioned biogas plants is an investment 
subsidised from the Operational Programme 
Infrastructure and Environment, OP I&E UE 
(2007–2013), while the second was co-funded by 
the National Fund for Environmental Protection 
and Water Management (NFEP&WM). The 
enterprises also differ in terms of the adopted 
business model. The Buczek biogas plant (with a 
capacity of 1.8 MW) operates as a separate busi-
ness entity and the Działyń plant (0.999 MW) as 
a part of an existing agricultural enterprise. In 
order to gain in-depth knowledge of the signif-
icance of public aid in the operation of biogas 
enterprises and their functioning in the local en-
vironment, the author also referred to methods 
allowing her to gain information directly from 
the local community (Lutyński 2000). Therefore, 
the qualitative approach was applied, because 
it is the only way to search for meanings and 
discover the grounds on which a community 
acts, considering and understanding what the 
respondents imagine, how they perceive reality 
and what they consider significant (Hammersley 
1992; Wójcik et al. 2018). In view of that, inter-
views were carried out with representatives of 
the biogas plants and the local environment, 
including local institutions, NGOs, enterpris-
es and residents. A total of 15 interviews were 
conducted on the assumption that the respond-
ents represent the different spheres of political, 
social and economic local life and are aware of 
the subject related to the studied biogas plants. 
On-site research was preceded by a query need-
ed in order to prepare the scenario of in-depth 
interviews and arrange meetings with respond-
ents. The interviews were carried out between 
June and September 2017. Each interview lasted 
between one and one and a half hours or until 
the topic was exhausted. The interviews were 
conducted according to the interview guide fo-
cused on the circumstances of launching the bi-
ogas plant operation, dimensions of interactions 
with local authorities, locals, as well as social 
awareness and perception of biogas plants by 
local people.

Research results

Legal and financial aspects of RES

The energy sector is subject to international and 
national policies (Mitchell 2004). Therefore, the 
process of its transformation, including also the 
use of individual renewable sources (water, wind, 
solar energy, geothermal energy, biomass and bio-
gas) for energy purposes, is conducted by relevant 
regulations at international and national levels. 
Poland’s membership in the EU is related to the 
implementation of changes in the energy sector 
reflecting the EU cohesion policy (Chodkowska-
Miszczuk et al. 2016). Nonetheless, the type of en-
ergy culture predominant in this area (Stephenson 
et al. 2010; Łucki, Misiak 2010; Lawson, Williams 
2012), considered, inter alia, through the structure 
of sources used for energy production, influenc-
es the diversified level of the RES use worldwide, 
including in the EU member states. Hence, ob-
jectives set for an individual EU member states 
vary, e.g. for Poland it is a 15% share of renewable 
sources in energy production in 2020 (Fig. 1).

The directions of changes in the energy sector 
at the national level are provided for in relevant 
strategic documents and regulations, including 
first and foremost the Act of 20 February 2015 
on renewable energy sources which determines 
the shape of the Polish energy sector, both in re-
lation to the structure of energy sources, and the 
size of new energy actors. In accordance with the 
definition contained in the Act, RES are non-fos-
sil sources of energy covering wind energy, so-
lar energy, aerothermal energy, geothermal en-
ergy, hydrothermal energy, hydropower, wave 
energy, tidal energy, energy obtained from bio-
mass, biogas, agricultural biogas and bioliquids. 
Among the subsequent amendments to the Act 
of RES, including switch to the auctioning sys-
tem of sale of electricity (Chodkowska-Miszczuk 
et al. 2017), it is worth pointing to this one (1st 
of July 2016) defining the mechanism of support 
for agricultural biogas plants called ‘blue certifi-
cates’. These are certificates of energy origin for 
electricity generated from agricultural biogas.

European funds are a tool to fulfil the EU pri-
orities in the scope of directions of energy devel-
opment, including the increase in the use of re-
newable sources. These funds help create equal 
opportunities not only for countries, but also 



140	 Justyna Chodkowska-Miszczuk

for European regions, and thus increase social, 
economic and territorial cohesion of the whole 
EU. RES development received extremely broad 
support in the 2007–2013 financial perspective. 
The total value of the RES projects co-financed 
from EU funds has amounted to 2 billion euro, 
i.e. 2% of the value of all projects implemented 
in Poland and subsidised by EU funds during 
the programming period 2007–2013. The mon-
ey was spent as part of the implementation of 
the Cohesion Policy (Cohesion Fund, European 
Regional Development Fund) and the Common 
Agricultural Policy (European Agricultural 
Fund for Rural Development) (Chodkowska-
Miszczuk et al. 2016). In Poland, funds for this 
purpose – about one billion euros – were found 
in 16 Regional Operational Programmes (ROP), 
two Operational Programmes: Infrastructure 
and Environment (OP I&E) and Human Capital 
(OP HC), as well as in the Rural Development 
Programme (RDP) – mainly in the context of 
measures related to functional diversification of 
agriculture and multifunctional development of 
rural areas (NITS, 2007–2013).

An efficient transformation of the Polish en-
ergy sector resulting from the initiation of rele-
vant legislative and financial tools (European 
and national) requires activity in different spatial 

systems; however, the most important and the 
most comprehensible actions are carried out at 
the local level through the emergence of new 
RES-based energy actors. Agricultural biogas 
plants operating in rural areas are favourable 
example of such entities. They produce energy 
(electricity and heat) on the basis of agri-food 
production waste and/or energy crops. They 
are established both as individual businesses 
and within existing agri-food enterprises, mainly 
large-area farms operating within the boundaries 
of former State Agricultural Farms. Their num-
ber is systematically growing, so that at the end 
of 2018 there were 96 agricultural biogas plants in 
Poland (Woźniak 2017, Internet source 1).

When considering completed investments in 
the field of agricultural biogas energy produc-
tion in Poland, it should be noted that the major 
part of them has been established using external 
funding. European funds are the most impor-
tant source of funding. Around one fourth of 
the agricultural biogas plants in operation have 
emerged thanks to subsidies provided both 
in the ROPs of individual voivodeships, and 
Operational Programmes: OP I&E and OP HC. 
The total value of biogas projects co-funded from 
EU funds is over 5% of the value of all renewable 
energy ventures in Poland and 30% of bioenergy 

Fig. 1. The share of RES in gross final energy consumption in the EU countries together with the 2020 target.
Source: own study based on Eurostat data, 2018.
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investments subsidised from EU programmes. 
The total amount of EU co-financing obtained 
for the construction of agricultural biogas plants 
amounts to over 6% of all subsidies spent on the 
dissemination of RES installations in Poland and 
over 40% of bioenergy projects which received 
EU support (NITS, 2007–2013).

In turn, nearly one fifth of biogas investments 
are the result of co-financing from the National 
Fund for Environmental Protection and Water 
Management – the National Green Investment 
Scheme (GIS) Operator, offering, for instance, 
support for the construction of agricultural biogas 
plants. GIS is an international emissions trading 
mechanism based on the proceeds from the sale 
of Assigned Amount Units (AAU). Funds from 
those transactions fuel green investments, includ-
ing, e.g. agricultural biogas plants. The primary 
objective of this instrument is to form a system 
serving both environmental and socio-economic 
development of a given area (Kierzkowska 2011).

Other sources of funding biogas projects in-
clude own funds and other forms of aid not di-
rectly related with the establishment of biogas 
plants, but launched more with a view to sup-
port non-energy sectors of the economy, e.g. the 
Polish Sugar Industry Restructuring Programme 
referring to the reconstruction of the sugar in-
dustry in the whole EU. In accordance with 
the provisions of the National Restructuring 
Programme, funding may be applied to, e.g. 
measures enabling agricultural products to be 
processed for energy purposes, i.e. leading to 
the establishment of agricultural biogas plants 
(Sprawozdanie… 2013).

The analysis indicates that external support 
was provided both to large biogas plants whose 
installed capacity oscillates around 2 MW (e.g. the 
Buczek plant) or even exceeds it, and to smaller 
facilities with a capacity of around 0.5 MW (e.g. 
the Działyń plant). In terms of the geographical 
context of the subsidised biogas plants, invest-
ments co-funded by NFEP&WM are spatially 
concentrated in five voivodeships, while plants 
financed from EU structural funds are located in 
twelve voivodeships. There is a clear division of 
the country into the area where EU-funded bio-
gas plants operate (mainly eastern Poland) and 
the area with plants whose construction was fi-
nancially supported by NFEP&WM (primarily 
western Poland). The spending of EU structural 

funds contributed to the establishment of biogas 
enterprises in Podlaskie (5) and Lubelskie (3) 
Voivodeships, but also in Zachodniopomorskie, 
Kujawsko-Pomorskie and Warmińsko-Mazurskie 
Voivodeships. On the other hand, funds from 
NFOŚiGW were obtained for the construction of 
biogas plants located mainly in western Poland, 
i.e. in Wielkopolskie (8) and Dolnośląskie 
(5) Voivodeships, but also in Pomorskie and 
Zachodniopomorskie Voivodeships.

The biogas plants selected for empirical anal-
ysis are entities constructed with the help of ex-
ternal funds, both from NFEP&WM (the Działyń 
plant), and the EU fund OP I&E 2007–2013 (the 
Buczek plant). Public aid obtained in the form 
of subsidies at the investment stage was a major 
help in both the launching of the biogas plants 
studied, and their functioning which depends on 
continued financial support and existing system-
ic solutions at the national level. Considering that 
the operation of the plants is also dependent on 
public aid, any changes in the scope of the sup-
port will be reflected also in the socio-spatial di-
mension of the operation of biogas plants. The re-
sults of interviews carried out both with owners/
managers of the plants, and the representatives 
of the local community proves that institutional 
arrangements are pivotal to the operation of bio-
gas plants in local systems in which they are lo-
cated. From the perspective of the economic effi-
ciency of a biogas enterprise, particular attention 
is paid to systemic institutional solutions reflect-
ed in concrete initiatives that guarantee genuine 
support for agricultural biogas plants in Poland, 
at the political, legislative, as well as procedural 
level. In the political sphere, of key importance is 
the shaping of a long-term and stable RES energy 

Fig. 2. Synergy of institutional solutions for the biogas 
market in Poland.

Source: own study based on research results.
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policy consistent with EU guidelines. At the legis-
lative level, it is paramount to regulate the terms 
and concepts related to a comprehensive ap-
proach to biogas investments, to formulate a pre-
cise and clear definition of an agricultural biogas 
plant and specify the criteria for its functioning. 
With regard to procedures, there is a need to op-
timise tools and also to reinforce the multilayered 
monitoring of the activities of plants considering 
not only general external rules, but also the spe-
cific features of the location of an investment, i.e. 
the local context (Fig. 2).

Functioning of biogas plants in the opinion 
of locals

In addition to creating coherent policy, leg-
islative and procedural instruments to manage 
the biogas energy segment, external support also 
includes financial guarantees (Fig. 3). Significant 
fluctuations in the amount of subsidies offered by 
central authorities affect not only the current de-
cisions of biogas investors, but can and do have 
repercussions in relations with the local commu-
nity. The most important factor here is the lack of 
stability in the amount of subsidies for the pur-
chase of so-called “green energy”:

“If biogas plants were to operate on the ba-
sis of green certificates, we would have had to 
close down our business long ago” (a biogas plant 
representative).

Annual decreases in the value of green certifi-
cates, i.e. certificates of origin for electricity from 
RES which were to be the leading source of prof-
it for both companies in their business plans, re-
sult in continuous changes in their operation af-
fecting interactions with the local environment 
(Chodkowska-Miszczuk et al., 2017). The green 
certificate system operated unchanged until the 
mid-2016. Then, in accordance with the provisions 
of the Renewable Energy Sources Act, new rules 
of support for energy actors using RES, namely 
auctions, were introduced. Auctions for agricul-
tural biogas plants are conducted in a separate 
pool, in two parallel groups. The first group in-
cludes installations up to 1 MW, while the second 
group includes entities with a capacity above 1 
MW. The defined criterion separating these two 
groups is reflected in the structure of agricultural 

biogas plants according to installed capacity. Half 
of the biogas plants co-financed by the National 
Fund for Environmental Protection and Water 
Management and a significant part of the com-
panies subsidised by EU structural funds are dis-
tinguished by cap installed capacity of 0.999 MW. 
The size of the biogas plant not exceeding 1 MW is 
to ensure operation in the auction group for small-
er installations. The situation on the biogas market 
was slightly improved by the emergence of anoth-
er financial instrument, the so-called “blue certif-
icates”. They represent an obligation to purchase 
electricity produced in agricultural biogas plants:

“The situation on the RES market was tragic un-
til the entry into force of the blue certificates” (a bi-
ogas plant representative).

The reduction of purchase prices of energy 
produced from agricultural biogas and other RES 
had a direct impact on the decreasing economic 
condition of biogas plants. Companies which at 
the investment stage received external financial 
support obliging them to repay the loan or to 
maintain the subsidised activity for a period of 
several years after the start-up of the facility are 
in a peculiar situation:

“This is frozen EU money and the protection 
period so nothing can be upgraded there” (a local 
leader) (Fig. 3).

As a result, apart from cost reduction, a search 
was started for new developmental impulses 

Fig. 3. Financial support for the agricultural biogas 
market in Poland.

Source: own study based on research results.
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enabling the creation of an appropriate profit, 
economically justifying the existence of the bio-
gas plant. Actions of this kind, being a response 
to the worsening situation of the company, were 
observed in both analysed biogas plants. In the 
case of the biogas plant in Buczek, significant 
transformations took place at the stage of ob-
taining raw materials for biogas production. 
The main group of substrates came from waste 
from agri-food processing instead of agricultural 
crops, mainly maize:

“…we came to the conclusion that we have noth-
ing to lose and we started to dispose of waste from 
agri-foodstuffs” (a biogas plant representative).

The change in the structure of biogas sub-
strates enabled the biogas enterprise to open 
up to a new waste management market and 
generate additional revenues from the dispos-
al of organic waste from the agri-food industry. 
Transformations are also observed at the final 
stage. Apart from selling electricity, the biogas 
plant distributes digestate used as organic fertil-
iser by local farmers. Similarly, the biogas plant 
in Działyń takes steps to dynamise the develop-
ment and diversification of economic activity. In 
addition to the sale of organic fertilser (in liquid 
and solid form), the biogas plant also offers fuel 
briquettes as products obtained from digestate:

“We produce briquette for burning from dry 
digestate“ (a biogas plant representative); “…they 
take digestate from us as manure (…). The yields 
from this are good” (a biogas plant representative).

The changes taking place in the functioning 
of the biogas plants, including those related to 
the remodelling of the structure of raw materi-
als, influence the scope and pace of the relations 
of biogas plants with the local environment, as 
well as the public perception of biogas activities. 
In the case of both investigated biogas plants, the 
implementation of the investment was preced-
ed by public consultations, meetings with local 
stakeholders and residents, as well as study trips 
to other localities:

“There was some resistance (…) people were 
transported to other biogas plants in order to show 
them that there is no danger, no smell nuisance, 

certainly not greater than current smells that result 
from running a farm” (a biogas plant representa-
tive); “There are trips from local towns – they watch 
and they become convinced to accept the installa-
tions“ (a biogas plant representative).

Investors’ involvement in local projects and di-
alogue with residents resulted in the acceptance of 
new energy actors and their operating conditions. 
Considering that acceptance is not a fixed con-
struction, but rather a process (Frantal et al. 2018), 
the obtained approval changes over time under the 
influence of various factors. According to the con-
ducted research, the key premises modifying the 
level of public awareness and acceptance include 
instability of energy policy and systemic chang-
es in the scope of legal regulations and financial 
support. As mentioned above, they shape biogas 
plants not only at the investment stage, but also 
during their operation, resulting in, e.g. the search 
for new substrates for biogas production that pro-
vide new, additional income for the company. The 
changes that take place after the commissioning of 
the biogas plant, consisting in the reshaping of the 
functioning of the entire enterprise, are subject to 
social confrontation. The process of maintaining 
public acceptance of biogas activities on a given 
site is extremely absorbing and requires commit-
ment, first and foremost from biogas plants, but 
also from the local community. This situation 
becomes even more multidimensional when the 
business model used is modified and the intro-
duced changes may arouse public opposition:

“they should take more account of the techno-
logical regime” (a local government official).

The correction of the substrate structure con-
sisting in increasing the importance of organic 
waste from agri-food production and supra-local 
and supra-regional suppliers is not conducive to 
social acceptance which has been expressed in 
the context of the use of local products by biogas 
plants, mainly of agricultural origin:

“…yes, we agreed to a certain technology when 
issuing a certain decision at the beginning before 
commissioning and all the authorities approved it, 
but now, during the operation of the facility, the 
technology is slightly changed (…). It causes local 
conflicts” (a local government official).
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Considering the acceptance and public re-
ception of the biogas plants by individual social 
groups living in a given area, it should be under-
lined that a biogas enterprise is welcomed by the 
persons most involved in its activities, including 
local suppliers of substrates for biogas produc-
tion, i.e. entities from the agri-food industry and 
farmers – buyers of digestate. The distribution of 
ecological organic fertiliser was well received by 
local farmers, mainly due to the almost cost-free 
acquisition of this product. A positive perception 
of biogas plants is also characteristic of key par-
ticipants of local socio-economic life, including 
representatives of public institutions and local 
authorities, as well as residents who have the op-
portunity to learn and experience the non-energy 
results of the operation of a plant in a given area, 
including: new workplaces, participation in pub-
lic services, support for local initiatives.

“For me as a resident (…) there is a light at the 
end of the tunnel that something is happening, 
there are some investments. Subsidising the fire 
brigade, equipment, uniforms… We lacked that co-
operation here, we had so few of these companies 
(…)” (a resident). 

“We go directly to Działpol because it is a local 
company” (a local leader).

The attitudes negating the legitimacy of bio-
gas plant operation were noted among newcom-
ers, as well as among those not related to the agri-
food industry. The representatives of these social 
circles do not benefit directly from the company’s 
profits, and like other residents, they bear the 
costs associated with its functioning (including 
noise, increase in road traffic, odour nuisances) 
(Fig. 4). The newcomers, migrating mainly from 
cities, expect a cultural landscape and rural areas 
devoid of new anthropogenic elements, includ-
ing those related to an agricultural biogas plant:

“…you can cooperate very well with the locals, 
they understand that if there is a plant (…) it is con-
nected with some inconvenience, whether smell or 
transport (…). The newcomers (…) expect the coun-
tryside to be devoid of smells associated with the 
countryside. For me it is absurd, it is hard to expect 
an idealistic village.” (a biogas plant representative).

It is a key issue affecting the perception of the 
company that local residents can somewhat par-
ticipate in the company’s profits, especially in the 
form of heat from a biogas plant. The use of en-
vironmentally friendly, cheap, locally produced 
heat can provide local communities with some 
kind of compensation.

Research shows that changes in the way bio-
gas plants operate due to the lack of integration 
between legislative support which is primarily 
the responsibility of national authorities, and fi-
nancial support which is mainly based on inter-
national funds, including European funds, shape 
the relation and public perception of biogas 
plants (Fig. 5). The modification of the substrate 
structure related to the emergence of subsequent 
consequences of business operations felt by local 
communities does not benefit the overall per-
ception of the biogas plant. On the other hand, 
public awareness and positive perception of ag-
ricultural biogas plants determine the tempo and 
scope of energy transformation at the local level. 
By way of comparison, the Czech Republic, one 
of the European leaders in biogas and biomass 
energy production, has experienced the integra-
tion of institutional support. Financial support is 
carried out on the basis of state funds. The na-
tional authorities also guarantee relevant system-
ic solutions regulating the biogas market in the 
Czech Republic. The harmonisation of both types 
of activities (legislative and financial) safeguards 
continued public aid at the central level, and pre-
cise criteria for the functioning of biogas plants, 
also regarding the substrate structure, limit the 

Fig. 4. Social acceptance of biogas plants.
Source: own study based on research results.
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possibility of conflicting situations between bio-
gas plants and local entities. In Poland, however, 
the regulations governing the operation of bio-
gas plants are not specified in detail. To date, no 
monitoring or management instruments applica-
ble at local level have been developed:

“We lack legislation. We only transfer certain 
practices as local government officials. There is (…) 
some kind of a code of good practice” (a local gov-
ernment official).

Conclusions

The spread of energy production from re-
newable sources, including agricultural biogas, 
undoubtedly requires external support, both in 
legislative and financial terms. According to the 
research, legal solutions regulating the agricul-
tural biogas market in Poland should be charac-
terised by a greater degree of integration with 
the offered financial aid, both at the national and 
international (EU) level. Endeavours to harmo-
nise the activities carried out at legislative and 
financial levels will ensure a systemic approach 
to issues related to the production of agricultural 
biogas and energy from biogas. Current legal and 
financial instruments do not guarantee success 
in terms of increasing energy production from 
RES. Financial aid for the start-up of a bioenergy 
power plant does not condition the efficiency of 
a biogas enterprise at the operation stage, as the 
proper functioning of the entity is influenced by 
the changing legal framework, which also deter-
mines the price for the production of so-called 
“green energy”. In order to improve the eco-
nomic condition of biogas enterprises, owners of 

biogas plants not only reduce the costs of run-
ning a business, but also look for new sources of 
income.

The implementation of new developmental 
impulses is connected with the re-modelling of 
the hitherto functioning of an agricultural bi-
ogas plant, primarily at the stage of obtaining 
substrates for biogas production. Adjustments 
made during the company’s operations, includ-
ing those related to changes in the structure of 
substrates, are not always in line with the expec-
tations of the local environment. Taking into ac-
count the fact that biogas plants are located and 
operate in a specific local system and location, 
public awareness of biogas projects and their 
public perception impact further functioning of 
biogas plants, as they determine the importance 
of the role of institutional factors and energy pol-
icy in the energy transformation (Stephenson et 
al. 2011; Nakata et al. 2011).

The approval of new energy actors requires 
their involvement in social and economic local 
structures. Research shows that integration is 
achieved not only through meetings, dialogue 
and consultation with the local community at 
the pre-investment stage, but also has a much 
broader dimension covering the operation phase 
of the biogas plant. Biogas investors are involved 
in the local environment, e.g. by participating in 
the implementation of public services or projects 
for the local community. Intensified and diversi-
fied relations between biogas plant owners and 
residents at every stage of the company’s opera-
tion, including during significant modifications, 
enables them to increase the democratisation of 
decisions constituting the basis for long-term 
and sustainable transformations in the energy 
sector (Selman 2010). For this reason, among the 

Fig. 5. Determinants of relations of biogas enterprises with the local structure.
Source: own study based on research results.
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desirable personality traits of biogas entrepre-
neurs, should be openness and transparency, fa-
vouring the deepening of interactions and famil-
iarisation with local conditions (Fig. 5).

All in all, the success of biogas projects and 
the entire energy transformation process de-
pends, on the one hand, on the harmonisation of 
activities at the central, national level and, on the 
other hand, on taking into account the specific 
socio-economic features that characterise the lo-
cation of the biogas plant. Therefore, providing 
comprehensive institutional support to biogas 
enterprises requires equipping local institutions, 
including local authorities, with appropriate in-
struments to shape and monitor the agricultural 
biogas market at the local level.
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