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Abstract: Biogas can be an important fuel for the European economy. It is a green energy source that will help
achieve climate neutrality by 2050. It is very likely that there will be an increase in biogas production in Europe,
especially in countries with great potential, such as Poland. This paper will present the current status of biogas in
Poland. It also shows the characteristics of this sector and a comparison with other European countries.

The analysis shows that other countries are successfully using biogas. They have similar agricultural conditions to
Poland, such as Germany. Therefore there is a real chance for the development of these installations also in Poland.
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Introduction

Biogas production has been known for many years, but the need to reduce greenhouse
gas emissions may accelerate its development. Climate change and human impact on the envi-
ronment are the subject of global discussions and international agreements. Some countries,
including Poland, need to make a major energy transition to reduce the negative impact on our
planet. The problem is the current energy structure of these countries, which are dependent on
fossil fuels. To reduce the consumption of harmful conventional fuels, low- and zero-carbon
technologies need to be developed and used. Biogas can be one of such green sources. Additio-
nally, it can help in waste management, such as from agriculture or the food industry.

Biogas is a product of anaerobic digestion of organic matter. This organic matter can be
domestic, agricultural or industrial waste, as well as, for example, targeted energy crops. The
biggest advantage of biogas plants is the reduction of greenhouse gas emissions and the possi-
bility to produce green energy.

Biogas plants are part of a circular economy. They also develop the local energy eco-
nomy and diversify energy sources. Biogas has many advantages and is an alternative to do-
mestic energy.

This paper provides an overview of the biogas sector in Poland and compares it with the
situation in other countries. It presents the characteristics of Polish biogas plants, their number
and share in the national energy structure. The study is a theoretical research paper based on
analysis and comparison. The research question is: how developed is the biogas sector in Poland
compared to other European countries.
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According to this data (URE, 2020), the total installed capacity from all RES at the end
of December 2020 was 9979.176 MW in Poland. The installed capacity in biogas (255.7 MW)
accounted for 2.56% of the RES share. The others: wind energy (6347.1 MW) 63.6%, solar
energy (887.43 MW) 8.89%, biomass (1343.06 MW) 13.46%, hydro energy (976.05 MW)
9.78% and thermal waste conversion (169.83 MW) 1.7%. It can be seen that biogas played
a marginal role in this comparison. It is worth noting, however, that 46 biomass plants had
a bigger share of installed capacity than the 338 biogas plants. This shows that biogas installa-
tions have a smaller capacity than, for example, thermal waste or biomass installations. The
average installed capacity of one biogas plant in Poland is 0,76 MW. Only photovoltaic instal-
lations are smaller (0,57 MW). The average power of other installations: biomass (29,2 MW),
thermal waste treatment (16,98 MW), wind energy (5,12 MW), water energy (1,25 MW).

The installed capacity of biogas plants has been growing since 2005. An exception to
this trend is the years 2016 - 2018 when there was an investment slump due to legislative and
legal problems and low green certificate prices. In 2017 they reached their lowest level of about
24 PLN/MWh. (Magazyn Biomasa, 2020) This resulted in high uncertainty for investors, as
well as financial collapse of some installations. In the last 10 years there has been an increase
in biogas capacity of more than 65%. However, this is not much compared to other installations.
Since 2010, wind and biomass installations have experienced the highest growth. Photovoltaics
has also seen dynamic growth in the last two years.

Characteristics of biogas sector in Poland

Most of the 338 biogas plants in Poland are located in the Mazovian (42 installations),
Silesian (36 installations) and Greater Poland (34 installations) Voivodships. The least biogas
plants are located in the Swietokrzyskie (4 installations), Opolskie (7 installations) and Lubu-
skie (11 installations) Voivodships. The smallest average installed capacity per installation is
in Podkarpackie voivodship (average 0.47 MW) and the largest installations are in Pomorskie
voivodship (average 1.13 MW). The largest installed capacity of biogas plants is in the Wiel-
kopolskie (28,67 MW), Mazowieckie (28,55 MW) and Pomorskie (26,09 MW). The provinces
with the smallest installed capacity are Swietokrzyskie (3,82 MW), Opolskie (3,95 MW) and
Lubuskie (5,53 MW). Counting per one installation, the lowest average installed capacity is in
Podkarpackie (average 0.47 MW) and the highest in Pomorskie (average 1.13 MW). (URE,
2020)
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located in Germany and Italy. The fewest were in Bulgaria and Romania. The only country that
did not have such an installation in the EU was Malta (Bioenergy Europe, 2019).

Table 2. Number of biogas plants in EU-28 countries in 2017, (number of installations)

Country Number of biogas | Percentage share in

plants EU
Germany 10971 64,54%
Ttaly 1655 9,74%
France 742 4.36%
United Kingdom 613 3.61%
Czech Republic 574 3.38%
Austria 423 2,49%
Poland 308 1,81%
Netherlands 268 1,58%
Spain 204 1,20%
Sweden 198 1,16%
Belgium 186 1,09%
Slovakia 179 1,05%
Denmark 144 0,85%
Finland 96 0,56%
Hungary 81 0,48%
Portugal 64 0,38%
Latvia 56 0,33%
Greece 37 0,22%
Lithuania 36 0,21%
Luxembourg 30 0,18%
Ireland 29 0,17%
Croatia 26 0,15%
Slovenia 26 0,15%
Estonia 18 0,11%
Cyprus 13 0,08%
Bulgaria 11 0,06%
Romania 11 0,06%
Total 16999

Source: Own study based Statistical Report 2019 Biogas (Bioenergy Europe, 2019) (access: 09.07.2021 r.).
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biomethane sector in Poland signed in October 2020. It also includes plans to create a sectoral
agreement. Thanks to the cooperation it will be possible to develop the biogas market in Poland
faster. It is also worth noting the support programs in the form of subsidies such as "Agroener-
gia" (National Fund for Environmental Protection and Water Management) or the FIT/FIP
support system. They are aimed at encouraging investors to build new biogas plants. The use
of biogas will help achieve both economic and environmental goals. The biogas sector in Poland
has great potential and may, like in other European countries, have a large share in obtaining
energy from renewable sources.
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