
ECONOMICS AND ENVIRONMENT  •  3 (86)  •  2023 483

POLAND’S ENERGY DEPENDENCE  
AT THE TURN OF THE 21ST CENTURY

ABSTRACT: The following article is an attempt to assess Poland's energy independence in the years 
1993-2020. The main aim of the paper is to present Poland's dependence on raw materials from foreign 
partners - in the field of imports of electricity, natural gas, crude oil, non-renewable energy resources, i.e., 
hard coal and lignite, and the country's dynamics in the amount of imports. In addition, the aim of the 
work is to answer research questions pertaining to the level of Poland's energy dependence on foreign 
sources, countries from which Poland imported energy or energy resources, the structure of imports, as 
well as the country's energy balance in the period under study. The research methods used in the paper 
include a descriptive research method, an analysis of Eurostat data as well as the literature review in the 
field of the subject study. The main results posit that, in the analyzed period, Poland was highly depend-
ent on foreign energy sources, especially in the field of gas and crude oil. What is more, between 1993-
2020, a growing diversification of energy resources sources was noted. 
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Introduction 

Presentation of the general research framework 

Poland does not have vast resources of non-renewable energy and no 
nuclear power plants, therefore the issue of the energy dependence of the 
state (which affects the level of energy security of the country) is an extremely 
important factor. It depends on both the volume of imports of energy raw 
materials and the policy of diversification in the sources of supply regarding 
this type of raw materials. Energy infrastructure, which allows for the trans-
mission, distribution and storage of raw materials and energy, is of great 
importance in terms of security. 

Recent political situation has had a significant impact on the prices of 
energy resources in Central and Eastern Europe; they were primarily shaped 
by politics, and not economics. On the other hand, Poland’s energy depend-
ence on imported raw materials was influenced by the policy of the European 
Union, which aimed to limit the use of certain energy resources for climate 
reasons. 

The research questions 

The aim of the work is to present Poland’s dependence on raw materials 
from foreign partners – in the field of imports of electricity, natural gas, crude 
oil, non-renewable energy resources, i.e., hard coal and lignite, and the coun-
try’s dynamics in the amount of imports. The second part of the work shows 
the dynamics of exports of energy resources in Poland. A novel aspect of the 
work is the presentation of the dynamics of changes in Poland’s dependence 
on imports of crude oil, gas, electricity and coal in the analyzed period. Addi-
tionally, the authors took into account the re-export of energy resources by 
Poland. 

Therefore, the research questions include: 
1. What was the level of Poland’s dependence on external sources of energy 

between 1993-2020? 
2. What were the countries Poland imported energy sources between 1993-

2020? 
3. How did the structure of import change during the analyzed period? 
4. What was the energy balance, measured in PJ, in the analyzed period for 

the examined raw materials and electricity? 

The main contributions 

The research period covers the years from 1993 to 2020. The study uses 
Eurostat statistical data on imports and exports, as well as literature on the 
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possession of energy resources by Poland, scenarios of providing raw mate-
rials with substitute solutions, and energy security. The literature still lacks 
studies that would comprehensively analyze the Polish energy market and 
present the sources of energy acquisition after the fall of communism era in 
Poland, just after the financial crisis and before the outbreak of the COVID-19 
pandemic. The period of research was chosen on purpose, as the full data 
availability falls between 1993 and 2020. Due to the purpose of the work and 
the limitation of the research period, the authors did not attempt to assess 
the energy market in 2021-2023, e.g. due to the complex and extensive nature 
of this phenomenon. 

The state of research 

In Polish and foreign literature, the problem of energy dependence is per-
ceived in two ways. In the first, the researchers put emphasis on determining 
the amount of energy resources in Poland and on replacing them with other 
sources (e.g. with renewable sources and nuclear power plants). In the sec-
ond trend, the researchers show the impact of the raw materials possessed 
– mainly non-renewable ones – on energy security, taking into account inter-
national relations, contacts with countries importing raw materials, and the 
guidelines of the European Union. The latter is especially pertinent, since the 
EU climate and energy policy is contrary to the possibilities of the Polish 
economy and is perceived by some Polish authors as unfair (Jeżewski, 2011; 
Szczerbowski, 2015; Motowidlak, 2018; Stavytsky et al., 2018). 

In Poland, the demand for primary energy was and is covered, to a large 
extent, by fossil fuel resources, mainly hard coal. This is supplemented by 
crude oil and natural gas. In the European Union, the main raw materials to 
meet the demand for electricity are crude oil and natural gas, followed by 
coal and nuclear power. Individual EU countries depend, to varying degrees, 
on external supplies. Moreover, the degree of diversification of energy sources 
is uneven within the EU member states (Kiedrowska-Pryka, 2014). Poland’s 
energy dependence on imported raw materials is lower than that of other 
European Union countries (Gawlik & Mokrzycki, 2017; Ministerstwo Gosp-
odarki, 2009). 

The most difficult situation occurs on the Polish crude oil market, as 
domestic sources of this raw material account for only 3% of the demand 
(Kamyk & Kot-Niewiadomska, 2019). It is possible to replace crude oil with 
gas, electricity and hydrogen, but this largely depends on the economic pos-
sibilities of a given country. What is important however, is the fact that Poland 
is part of the EU, therefore, all the solutions of the energy market should be 
resolved on the EU level (Misiągiewicz, 2019). 
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The gas market in Poland is characterized by the increased consumption 
of this raw material in the period under review, therefore it is necessary to 
work on the exploration of deposits. Further successful exploration of natu-
ral gas in Poland could increase the use of domestic resources and reduce the 
energy dependence of the country from external suppliers. However, the 
implementation of such a scenario may be determined by economic consid-
erations, as the technology of obtaining gas from shale is expensive and 
requires the appropriate infrastructure, which Poland does not currently 
have and is unable to create in a short period of time (Kryzia & Gawlik, 2012; 
Szurlej, 2008; Albrycht et al., 2014). Therefore, within the next two or three 
decades, hard coal and lignite will serve as the basic source of energy carriers 
(Kielerz et al., 2018; Siemek et al., 2008; Olkulski et al., 2017). The problem 
for Poland is the implementation of sustainable development postulates, 
which is related, among other things, to the reduction of greenhouse gas 
emissions and the gradual resignation from the use of solid fuels. Poland’s 
accession to the European Union was also of great importance for this pro-
cess, associated with the adoption of EU environmental standards, including 
the reduction of emissions of harmful compounds into the atmosphere 
(Czech, 2018). The emission of pollutants as a result of hard coal combustion 
in the years 1990-2011 was significantly reduced thanks to the moderniza-
tion of power plants. The reduction of particulate matter emissions in the 
years 1990-2011 amounted to 97%, and the reduction of SO2 emissions – 
76%. During this time, the ash content of coal burned in power plants 
decreased by 19%, and the sulfur content decreased by 17% (Grudziński, 
2013; Jędrak, 2022). Whether hard coal will still be used to a large extent for 
the production of electricity depends on the level of emissions into the 
atmosphere of harmful substances generated in the combustion process. 
Attempts by the Polish government to define a new energy strategy model 
were based on the assumptions of using its own resources of raw materials, 
securing the needs of recipients (cheap energy and raw materials) and, on 
the other hand, meeting the requirements set by the EU. 

The strategic document titled “Energy Policy of Poland until 2040” 
adopted in February 2021 assumes that the national policy will be correlated 
with the EU climate and energy policy (Portal Interoperacyjności i Architek-
tury, 2021). The goal is attaining energy security, while ensuring the compet-
itiveness of the economy, energy efficiency and reducing the impact of the 
energy sector on the environment; all taking into account the optimal use of 
own energy resources. 

The document distinguishes 8 specific objectives. The first objective pos-
its covering the demand for hard coal and lignite from domestic resources 
and, by 2030, a maximum of 56% of coal may be used in electricity genera-
tion. Natural gas and oil will continue to be imported from third countries. 



ECONOMICS AND ENVIRONMENT  3 (86)  •  2023 General environmental and social problems 487

DOI: 10.34659/eis.2023.86.3.605

One of the objectives emphasized the need to diversify supplies, and to 
expand the network structure of natural gas, crude oil and liquid fuels. The 
fourth specific objective defines the creation of the EU’s internal energy mar-
ket, with the simultaneous expansion of the gas transmission and trading 
centers. The fifth objective is the construction of a nuclear power plant, which 
would contribute to a significant increase in the level of Poland’s independ-
ence from foreign sources. The following goals emphasize the development 
of renewable energy sources (Portal Interoperacyjności i Architektury, 2021). 
The second trend of the undertaken research is to link Poland’s energy 
dependence with security (Stańczyk, 2019). Tylec (2013) considers both 
global and regional determinants of energy security. The author emphasizes 
that interstate alliances, such as Germany-Russia, the objectives of the Euro-
pean Union’s energy policy, and the adoption of innovative solutions in the 
energy sector by Poland all have an impact on energy security (Koryl, 2019; 
Ogarek, 2019). One of the main problems, in terms of access to crude oil and 
natural gas, was that Poland mainly depended on one supplier (Ostrowski, 
2021). It is not only an economic problem, as the monopolist can impose a 
higher price, but also one that is incorrect from a political point of view. This 
aspect has been discussed by several scientists and is not a new problem on 
the European energy market (Zhou et al., 2023). 

Braun (2018) points out that the level of energy security in a country can 
be measured, among other ways, by using the World Bank’s net import model, 
which presents the percentage change in GDP in the conditions of a sharp 
increase in the price of energy, depending on the volume of net energy 
imports in relation to GDP and the price elasticity of energy demand. The 
energy dependency ratio is also often used, showing the share of net energy 
imports in relation to gross domestic energy consumption plus stored energy. 
Factors that also have a significant impact on energy security include: the 
size and diversity of the domestic fuel base, the degree of diversification of 
sources of supply (domestic and foreign) of energy resources, the technical 
condition and forms of ownership of infrastructure, and the possibility of 
storing fuels. Poland lacks an adequate number of natural gas storage facili-
ties that could ensure its security in the event of a longer-term demand for 
this raw material (Matkowski & Musiał, 2012; Paliński, 2018; Steinhoff, 
2022). 

At the same time, there is a need to develop new sources of non-emission 
energy, green industry and distributed energy. However, due to Poland’s 
resources and geopolitical conditions, energy security, including the security 
of supply and concern for low prices of raw materials and electricity, have 
become national priorities (Brauers & Oei, 2020). The volume of emissions in 
energy generation is an important problem, but Poland simply cannot afford 
to give up cheap fossil resources (Gawlik & Mokrzycki, 2017). In addition, the 
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Polish energy sector is technologically backward which, when confronted 
with EU demands to meet, means large necessary investment outlays in the 
energy sector (PLN 450-500 billion) and an increase in energy prices, which 
is difficult for a large proportion of household budgets to accept (Jeżewski, 
2011). The purchase prices of fuels and energy are also a very important 
element of energy security (Rybak & Manowska, 2018). The closer the coun-
tries that are exporters of raw materials are to the recipient, the lower the 
price of such resources should be (Kruyt et al., 2009). Energy security also 
means efficient supply chains. Dependence on imported raw materials and 
energy means that a country cannot meet its energy needs from its own 
resources alone. Dependence on external supplies most often applies to 
crude oil, natural gas and solid fuels (Sokołowski & Zięcina, 2013; Soroka, 
2015; Minister Klimatu i Środowiska, 2021; Lorek, 2017). For many years, 
Poland purchased gas and crude oil mainly from Russia – due to the lower 
price of this raw material than from other suppliers (Morozowska et al., 
2021). The move away from the Russian market and the diversification of 
supplies mean higher raw material prices, e.g., purchases of liquefied gas 
from the USA and Qatar are at a higher price, but importers guarantee certain 
long-term supplies (Braun, 2018; Misiągiewicz, 2019). External threats, 
causing the possibility of interruptions in the supply of raw materials or 
energy, derives from the relationship between the supplier and recipient 
countries. Too strong dependence on supplies from politically unstable coun-
tries may pose a threat to the importer’s energy security (Pangsy-Kania & 
Wierzbicka, 2022). 

Research 

The presented data do not differentiate between primary and secondary 
energy sources. However, in order to present the energy balance, the data 
was divided into imports and exports of individual energy carriers and elec-
tricity. Such action allows one to assess the level of energy dependence, as 
well as to show the degree to which Poland is the so-called re-exporter, i.e. 
exports previously imported goods abroad. 

As part of the work, an easy-to-compare scale was used to assess energy 
independence (dependence), understood as a deficit of own sources of 
energy carriers or electricity to the total demand. In this way, the degree of 
Poland’s dependence on foreign suppliers was assessed. The analysis was 
supplemented by the presentation of data on exports which in most cases, 
apart from hard coal, should be understood as re-exports of energy carriers 
or electricity. A comparison of the percentage deficit together with the pres-
entation of the overall consumption of the analyzed carriers allows for draw-
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ing conclusions and assessing the extent to which Poland was dependent on 
foreign supplies in the analyzed period. 

Although the subject of the analysis is not the assessment of reasons why 
Poland imports electricity from specific parts of the world, it is worth noting 
that, despite possessing large hard coal resources, Poland imported signifi-
cant amounts of it from Russia in the analyzed period. This state of affairs 
was caused primarily by the phasing out (closing) of unprofitable mines, 
often for political reasons, including in connection with the EU’s climate and 
energy policy, and the much lower cost of Russian raw material (Stala-Szlugaj 
& Grudziński, 2019). In addition, Polish coal is characterized by a high con-
tent of ashes and heavy metals, as well as low calorific value and thus higher 
emissions. High coal prices are generated by the geological conditions of Pol-
ish mines, which are deep, methane-covered and located in urbanized areas. 
Raw material prices are increased by high labor costs in mining and its low 
efficiency. These factors caused an increase in coal imports and a decrease in 
coal exports in the analyzed years. A partial solution to the above problems 
could be to increase efficiency and reduce costs in the mining industry 
(Lorenz, 2016). 

Dynamics of electricity, crude oil, gas and coal imports 

In the European Union, renewable energy sources supported by climate 
policy, play an increasingly important role, but conventional sources are still 
significant for the energy security of countries (Schreurs, 2018; Directive, 
2018). Poland, despite global trends and the energy crisis, emphasizes the 
key role of those types of fuels (Czech, 2018). The significance of natural gas 
and crude oil have been defined by the Polish government in the “Poland’s 
energy policy until 2040” document. 

Before the onset of the COVID-19 pandemic, the Polish economy was 
characterized by a decade of strong economic growth. In the years 2010-
2019, GDP in Poland increased by 38%, and the average annual rate of eco-
nomic growth was much higher than the European Union average. It should 
be noted that economic growth in Poland has also resulted in an increase in 
demand for energy. Between 2010 and 2019, total final consumption (TFC) 
increased from 70 million tonnes of oil equivalent (Mtoe) to 75 Mtoe (Inter-
national Energy Agency, 2022; Wojtkowska-Łodej, 2020), which was caused 
mainly by the demand for energy in industry and transport. Poland could 
have experienced an even greater increase in demand for energy, if it had not 
been for the measures implemented to reduce the energy intensity of the 
entire economy. The improvement of energy efficiency contributed to the fact 
that the energy intensity of the Polish economy (TFC per GDP) decreased 
from 79 tonnes of oil equivalent (toe) to 61 toe per million USD. 
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According to 2022 data, the energy supply in Poland is still dominated by 
fossil fuels, with coal (40%) having the largest share, followed by crude oil 
(28%) and natural gas (17%) (International Energy Agency, 2022). Coal 
plays a key role in Poland’s energy system and economy. Among the member 
countries of the International Energy Agency (IEA), in 2020 Poland had the 
highest share of coal in energy production and electricity production, as well 
as the second largest share in heat production. 

Table 1.  Poland’s energy dependence in 2011-2020 [in %] 

Energy  
dependence Area 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Total
European Union 56.4 54.9 53.9 54.4 56.1 56.2 57.6 58.1 60.5 57.5

Poland 34.0 31.6 26.3 29.4 29.8 30.8 38.3 43.5 45.2 42.8

Solid fossil fuels
European Union 57.4 50.6 56.5 54.9 59.2 58.9 68.2 76.8 102.0 104.3

Poland 0.0 0.0 0.0 0.0 0.0 106.4 144.8 100.0 95.9 105.4

Natural gas
European Union 71.6 69.2 68.3 71.9 74.5 75.7 80.2 83.3 89.6 83.6

Poland 75.1 73.4 74.2 72.0 72.2 78.4 77.8 77.6 82.4 78.3

Crude oil
European Union 94.1 95.1 95.0 94.6 96.0 95.2 95.7 95.8 96.8 96.2

Poland 97.2 97.4 94.8 96.5 100.5 94.5 97.2 98.3 96.7 96.6

Electricity
European Union 0.03 0.23 -0.06 -0.18 -0.23 0.02 -0.16 0.30 0.10 0.49

Poland -3.31 -1.78 -2.83 1.34 -0.20 1.19 1.32 3.24 6.09 7.75

Source: authors’ work based on Eurostat (2023c). 

When analyzing the data contained in Table 1 regarding the energy 
dependence of Poland and the European Union on external sources of elec-
tricity and selected raw materials, it should be emphasized that the energy 
dependence on average level of EU countries is stable in the 2011-2020 years 
(approx. 55%). However, Poland is increasingly dependent on external 
energy sources and energy resources. 

Analyzing the situation of Poland, one can come to the conclusion that 
energy dependence is high (especially when it comes to crude oil and natural 
gas) (Minister Klimatu i Środowiska, 2021). In addition, the dependency 
ratio is growing every year – in 2011 it was 34%, while in 2020 it was 42.8%. 
Although this result is lower than the average of all European Union coun-
tries, it should be emphasized that this ratio for all EU countries was rela-
tively constant (in 2011-2020 it ranged between 53.9% and 60.5% depend-
ence on foreign sources). Moreover, the growing dependence of Poland on 
the supply of electricity sources is worrying. While in 2011 Poland belonged 
to the group of countries that exported electricity (about 3.3% of own 
demand), since 2016 Poland has in fact become a country that is not fully 
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self-sufficient. The shortage of electricity is constantly growing and in 2020 
was 7.75%. 

Table 2.  Electricity imports to Poland in 1993-2020 [in PJ] 

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Germany 15.93 15.88 14.04 14.53 14.91 10.86 7.03 7.22 4.74 6.74 9.94 11.36 8.15 9.17

Sweden 0 0 0 0 0 0 0 1.53 6.12 4.04 0.04 0.77 2.94 0.95

Ukraine 3.79 0 1.21 2.45 2.3 2.89 2.62 2.26 2.12 2.12 3.35 3.07 3.54 3.18

Czech 
Republic 0.44 0.54 0.43 0.3 0.23 0.38 0.28 0.23 0.22 0.31 0.21 0.29 0.23 0.16

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Germany 17.6 20.07 20.22 19.19 18.49 21.77 19.63 33.13 38.37 31.51 26.43 25.4 36.31 40.45

Sweden 7.96 7.43 5.02 2.74 5.45 9.62 3.66 11.13 12.64 9.95 11.25 11.15 11.08 13.64

Ukraine 2.31 2.8 0.73 0 0.22 3.62 3.7 2.47 0.24 3.45 3.22 5.08 4.96 5.34

Czech 
Republic 0.07 0.1 0.46 0.49 0.16 0.27 0.66 1.87 0.75 1.82 1.35 2.19 3.68 6.71

Source: authors’ work based on Eurostat (2023b). 

Table 3.  Dynamics of electricity imports [in %] 

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Germany 0 -12 3 3 -27 -35 3 -34 42 48 14 -28 12 92

Sweden - - - - - - - 300 -34 -99 2040 282 -68 738

Ukraine -100 - 103 -6 25 -9 -13 -6 0 58 -8 15 -10 -27

Czech 
Republic 23 -21 -29 -23 63 -26 -18 -5 41 -34 40 -21 -29 -56

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Germany 14 1 -5 -4 18 -10 69 16 -18 -16 -4 43 11

Sweden -7 -32 -45 99 77 -62 204 14 -21 13 -1 -1 23

Ukraine 22 -74 -100 - 1575 2 -33 -90 1350 -6 58 -2 8

Czech 
Republic 45 345 6 -68 70 143 186 -60 143 -26 63 68 83

Source: authors’ work based on Eurostat (2023b). 

Poland imports electricity from its closest neighbors. This is mainly due 
to the technological possibilities of transmission. The amount of energy pur-
chased is constantly growing. As presented in Table 2, Poland buys the larg-
est amount of electricity from Germany. In 2020, the second largest seller of 
electricity to Poland is Sweden, although this country began to export elec-
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tricity to Poland only in 2000. The third largest supplier is the Czech Repub-
lic, followed by Ukraine in the fourth place. 

Analyzing the data contained in Table 3 and Figure 1, which present the 
dynamics of electricity imports measured year-on-year, we note that it is 
extremely variable. Although the share of individual countries in imports is 
growing, only Germany is relatively stable. In the case of other suppliers, a 
significant change should be noted (positive and negative). This may mean 
that Poland buys electricity ad hoc – depending on its current price and avail-
ability on the market. In the case of electricity, due to the ease and speed of 
its contracting and transmission, such a state of affairs should not cause con-
cern. 

Figure 1.  Dynamics of electricity imports [in %]
Source: authors’ work based on Eurostat (2023b). 

When analyzing the above data, it should be noted that Poland lacks sta-
ble electricity suppliers. Only in the case of Germany, an increase in electric-
ity supplies to Poland can be noted. In the remaining cases, imports are 
unstable, and significant fluctuations in dynamics were recorded in the ana-
lyzed period. 

In the case of natural gas, the important role of Russia as a supplier of 
natural gas to Poland should be noted. The amount of imported raw material 
was constantly growing, and the dynamics of change, especially in 2008-
2019 years, was high (Weiner, 2019; Antosiewicz et al., 2022). Russia has 
been a strategic source of this raw material for years. Imports from other 
countries grew every year (in the case of Germany, however, one cannot 
speak of a classic import of gas, because Germany is a re-exporter of gas pur-
chased in the Russian Federation). Other destinations gained importance, 
such as Qatar and Norway, countries from which Poland started to buy gas in 
2014-2015. 
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Table 4.  Natural gas imports to Poland in 1993-2020 [in PJ] 

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Russia 216.9 231.2 268.9 266.2 252 289 227.7 250.4 279.6 268.9 275.6 236.4 262.6 286.2

Germany 0.8 1.3 1.4 3.9 7.4 12.8 17.9 17.8 16.3 16.1 16.8 15.6 14.1 20.4

Qatar 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Norway 0 0 0 0 0 0 0 0.7 11 19.8 19.6 19.4 19.4 14.5

Czech 
Republic 0.2 0.1 0 0 0 0 0 0 0 0 0 0 0 0

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Russia 260.5 295.7 311.2 371.3 384.3 372.9 368.4 342.1 337.4 421 397.3 373.6 369 369

Germany 32.7 34.4 41.3 43.1 65.2 71.9 86.9 90 121.7 101.9 136.3 113.3 150.8 138.8

Qatar 0 0 0 0 0 0 0 0 5 40.1 60.7 90.4 90.3 90

Norway 0 0 0 0 0 0 0 3.3 0 3.3 3.4 13.5 8.1 13.4

Czech 
Republic 0 0 0 0 0 22.5 22.4 15.9 0.6 0.2 4.5 14.1 17.7 13

Source: authors’ work based on Eurostat (2023b). 

Table 5.  Dynamics of natural gas imports [in %] 

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Russia 7 16 -1 -5 15 -21 10 12 -4 2 -14 11 9 -9

Germany 63 8 179 90 73 40 -1 -8 -1 4 -7 -10 45 60

Qatar - - - - - - - - - - - - - -

Norway - - - - - - - 1471 80 -1 -1 0 -25 -100

Czech 
Republic -50 -100 - - - - - - - - - - - -

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Russia 14 5 19 4 -3 -1 -7 -1 25 -6 -6 -1 0

Germany 5 20 4 51 10 21 4 35 -16 34 -17 33 -8

Qatar - - - - - - - - 702 51 49 0 0

Norway - - - - - - - -100 - 3 297 -40 65

Czech 
Republic - - - - - 0 -29 -96 -67 2150 213 26 -27

Source: authors’ work based on Eurostat (2023b). 

When analyzing the dynamics of changes in natural gas imports, one 
should note the high annual growth of Germany’s share in imports of this raw 
material. Imports from Russia are characterized by stable dynamics. 
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Figure 2.  Dynamics of natural gas imports [in %]
Source: authors’ work based on Eurostat (2023b). 

In terms of supplies, the importance of countries such as Norway and 
Qatar is increasing, although in this case it is still difficult to establish a trend 
line regarding the dynamics of year-to-year changes because of short term of 
transactions. 

Table 6.  Crude oil imports to Poland in 1993-2020 [in PJ] 

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Russia 572.5 532.6 542.5 587.2 485.6 520.8 567.5 703.4 696 724.7 696.7 697.9 731.3 802

Norway 0 0 0 0 19.2 24.5 29.6 4.4 0 2.2 0 5.5 5.4 5.7

Great 
Britain 0 0 0 0 75.4 61.7 16.9 15.4 0 3.3 0 0 3.6 6.7

Kazakh-
stan 0 0 0 0 2.6 2.9 9.8 12.3 11.4 6.2 7.2 7.7 6.2 2.1

Lithuania 0 0 0 0 0 10.3 9.6 12.8 14.4 1.3 0 0 0 0

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Russia 835.9 805.6 792.6 884 914.9 984.7 932.4 927 979.2 867 824 868.4 762 751.1

Norway 21 47.6 11.6 51.3 56 34.7 31.7 21.7 14.2 7.4 16.2 34.6 22.5 22.3

Great 
Britain 14.2 6.8 13.5 7 20 0 10.3 6.6 0 0 3.3 27.7 27.7 5.1

Kazakh-
stan 3.1 1 0.3 0 0 0 0.2 23.7 20.9 7.7 36.9 29.1 29.9 28.6

Lithuania 0 0 0 0 0 0 2.6 2.6 2.1 2 1.3 1.9 1.8 1.8

Source: authors’ work based on Eurostat (2023b). 

Poland is practically fully dependent on foreign crude oil supplies (Kamyk 
et al., 2021; Olkulski et al., 2018; Antosiewicz et al., 2022). The main source 
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of imports of this raw material is the Russian Federation, from which most of 
the crude oil has been imported for years. However, Poland tries to diversify 
its sources of supplies, including importing from countries such as Norway, 
Kazakhstan and Great Britain. Nevertheless, these sources of supplies, as 
alternatives to Russia, did not exceed 10-15% of the level of supplies from the 
main source (Paszkowski, 2023). 

Table 7.  Dynamics of crude oil imports [%]

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Russia -7 2 8 -17 7 9 24 -1 4 -4 0 5 10 4

Norway - - - - 28 21 -85 -100 - -100 - -2 5 266

Great 
Britain - - - - -18 -73 -9 -100 - -100 - - 83 114

Kazakh-
stan - - - - 11 233 26 -7 -46 18 7 -20 -67 49

Lithuania - - - - - -7 34 12 -91 -97 -100 - - -

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Russia -4 -2 12 4 8 -5 -1 6 -11 -5 5 -12 -1

Norway 127 -76 344 9 -38 -9 -32 -34 -48 118 114 -35 -1

Great 
Britain -52 98 -49 187 -100 - -36 -100 - - 726 0 -82

Kazakh-
stan -66 -72 -100 - - - 11240 -12 -63 379 -21 3 -5

Lithuania - - - - -100 - 0 -22 -2 -33 44 -4 -2

Source: authors’ work based on Eurostat (2023b). 

Figure 3.  Dynamics of crude oil imports [%]
Source: authors’ work based on Eurostat (2023b). 



ECONOMICS AND ENVIRONMENT  3 (86)  •  2023 General environmental and social problems 496

DOI: 10.34659/eis.2023.86.3.605

Analyzing the dynamics of crude oil imports in the years 1994-2020 (lack 
of 1993 data), it can be noted that only supplies from Russia were character-
ized by relative stability and low fluctuations. Other suppliers, i.e., Norway, 
Great Britain, Kazakhstan and Lithuania, cannot be regarded as suppliers 
offering a stable source of supply, because the dynamics of changes in the 
analyzed period were extremely positive or negative, as presented in Table 7 
and Figure 3. 

Table 8.  Imports of solid fossil fuels to Poland in 1993-2020 [in thousands of tonnes]

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Russia 0 70 135 691 2039 2445 1089 749 913 1466 1730 1459 2390 3330

Czech 
Republic 0 658 1327 1194 1163 1599 952 594 348 379 499 620 587 1570

Columbia 0 0 0 0 0 0 25 4 8 32 0 30 56 80

Kazakh-
stan 0 0 0 0 0 0 0 0 395 500 103 13 87 160

Ukraine 0 25 27 22 0 27 24 77 193 168 125 181 187 118

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Russia 3046 5039 7075 8155 9310 6568 6541 6506 4938 5180 8563 13006 10734 9396

Czech 
Republic 2061 1804 1749 2189 2928 1572 1648 1480 809 471 382 359 177 78

Columbia 175 505 255 344 323 87 60 107 313 646 702 1460 1192 902

Kazakh-
stan 140 387 298 267 340 283 182 65 36 6 94 504 867 843

Ukraine 176 329 352 402 568 394 377 248 24 41 19 1 0 0

Source: authors’ work based on Eurostat (2023b). 

Although Poland belongs to the group of countries that have large 
resources of hard coal and lignite, the import of these raw materials is grow-
ing every year (Fuksa, 2021). It should be noted that in the 1990s, the amount 
of imports was only about 10-15% of the 2020 value. Such dynamic growth 
means a growing role of foreign sources. In 2020, the largest supplier of fossil 
fuels to Poland was the Russian Federation. The amount of imports from the 
other countries did not exceed 10% of the amount supplied to Poland from 
the Russian direction (Nyga-Łukaszewska et al., 2020). 

Analyzing the dynamics of the changes presented in Table 9 and Figure 4, 
a growing, constant level of imports from Russia can be noted. In the case of 
Colombia, Kazakhstan and Ukraine, the dynamics of changes in the purchase 
volume varied and fluctuated. Analyzing the situation regarding the Czech 
Republic, one can note the decreasing importance of import of this country 



ECONOMICS AND ENVIRONMENT  3 (86)  •  2023 General environmental and social problems 497

DOI: 10.34659/eis.2023.86.3.605

year-on-year. Since 2014, Poland has been buying less and less coal from this 
country every year (constant negative dynamics). 

Table 9.  Dynamics of imports of solid fossil fuels [in %] 

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Russia - 93 412 195 20 -55 -31 22 61 18 -16 64 39 -9

Czech 
Republic - 102 -10 -3 37 -40 -38 -41 9 32 24 -5 167 31

Columbia - - - - - - -84 100 300 -100 - 87 43 119

Kazakh-
stan - - - - - - - - 27 -79 -87 569 84 -13

Ukraine - 8 -19 -100 - -11 221 151 -13 -26 45 3 -37 49

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Russia 65 40 15 14 -29 0 -1 -24 5 65 52 -17 -12

Czech 
Republic -12 -3 25 34 -46 5 -10 -45 -42 -19 -6 -51 -56

Columbia 189 -50 35 -6 -73 -31 78 193 106 9 108 -18 -24

Kazakh-
stan 176 -23 -10 27 -17 -36 -64 -45 -83 1467 436 72 -3

Ukraine 87 7 14 41 -31 -4 -34 -90 71 -54 -95 -100 -

Source: authors’ work based on Eurostat (2023b). 

Figure 4.  Dynamics of imports of solid fossil fuels [in %] 
Source: authors’ work based on Eurostat (2023b). 

The high instability of individual sources of delivery of solid fossil fuels 
for Poland should therefore be noted, except for Russia, whose share has 
been constantly growing over the years. This is a dangerous situation, as it 
makes the country largely dependent on a single source of supply. In addi-
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tion, the number of suppliers is also worrying. In the analyzed period, the five 
largest suppliers (countries) were identified, which means a relatively low 
diversification of sources. 

Table 10. Amount of imports for selected energy resources and electricity [in PJ] 

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total 878.3 899 990.3 1132.1 1233.2 1265.5 1217.6 1244.3 1286.3 1317.5 1340.8 1417 1511.9 1672.9

Solid fossil 
fuels 3.9 29.6 45.2 58.6 95.8 121.7 67.9 42.7 52.9 74.5 67.4 68.9 90.1 140.7

Natural 
gas 196.1 209.3 244.3 265.1 276.9 271.6 261.9 278 301.9 281.2 315.5 341.5 358.7 374.2

Crude oil 570.4 529.8 539.7 596 625.2 652.9 682.2 764.9 746.6 762.9 741.9 736.3 761.1 842.1

Electricity 20.2 16.4 15.7 17.3 19.3 16.6 12.6 11.8 15.5 16.1 17.9 19.1 18 17.2

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Total 1761.4 1868.9 1801.8 1983.8 2090 1982.8 1923.3 1988 2081.2 2171.8 2423.4 2686.1 2651.4 2448.9

Solid fossil 
fuels 161.3 272 273.6 346.2 370.6 256.3 270 268.9 211.9 210.5 328.5 507.4 421.6 324

Natural 
gas 346.9 383.4 341.5 373.1 404.6 420.5 430 406.5 418.4 510.2 545.4 547.5 605.7 605.9

Crude oil 887.6 883.4 854.1 964.1 1011.2 1046.8 992.2 1007.7 1125.8 1044.3 1047.5 1141 1131.4 1058.4

Electricity 27.9 32.5 26.7 22.7 24.4 35.3 28.1 48.6 52.1 50.5 47.8 49.7 64.3 74.2

Source: authors’ work based on Eurostat (2023a). 

Figure 5.  Shares of selected energy resources and electricity in total energy import
Source: authors’ work based on Eurostat (2023b). 
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The data contained in Table 10 present the volume of imports of individ-
ual energy sources and electricity in the years 1993-2020. It should be noted 
that Poland significantly increased the level of imports over the analyzed 
period. This is due to the growing demand for energy in view of dynamic 
economic development. It is worrying, because the increase in imports also 
means Poland’s increased dependence on foreign sources of energy. 

Figure 5 shows the volume of shares of selected energy resources and 
electricity in total energy import. These figures present a growing depend-
ence of Poland on external sources of energy. This is mainly because we 
import more electricity, which is a ready product in terms of the energy mar-
ket, as well as increasing the amount of imported crude oil, because Poland 
does not possess its own sources at all. 

Poland is an exporter of some resources, even though it may not have its 
own. In addition, Poland exports electricity. Most often, this is a form of re-ex-
port. This is due to technological characteristics (transmission grids) or the 
current demand of neighboring countries. 

Table 11.  Export volume for selected energy resources and electricity in 1993-2020 [in PJ]

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total 767 895.5 998.2 895.6 950.7 923.4 829.3 842.6 892 890.8 831.3 851.3 821.5 847.6

Solid fossil 
fuels 695.1 830.8 933.2 816.3 861.9 828 721.3 725.5 735.3 727.7 683.6 695.5 634 655

Natural 
gas 0.5 0.8 1.1 1.4 1.3 1.4 1.4 1.4 1.4 1.4 1.6 1.6 1.5 1.6

Crude oil 0 0 0 0 0 0 0 5.5 18.7 21.1 6.8 5.9 8.7 12.1

Electricity 28.8 26.1 25.8 28.5 27.2 29.1 30.3 34.8 39.7 41.5 54.5 52.6 58.3 56.8

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Total 709.7 595.4 534.1 638 639.5 685.9 839.1 818.4 880.7 874.1 733.2 677.9 637.2 599.9

Solid fossil 
fuels 518 421.6 384.3 460.9 393.5 391.7 496.6 445.6 443.5 453.2 390.1 337.8 311.1 318.3

Natural 
gas 1.5 1.3 1.4 1.6 1 0.1 3.2 2.6 1.9 30 42.5 23.7 46 34.5

Crude oil 12.2 10.6 9.5 9 12.4 9 17.1 17.9 10.7 9.5 8.9 12.6 10 8.4

Electricity 47.2 34.9 34.5 27.6 43.3 45.5 44.4 40.8 53.3 43.3 39.5 29.2 26.1 26.5

Source: authors’ work based on Eurostat (2023b). 
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Poland exports selected energy resources. However, this is mainly in the 
form of re-export. The exception is coal (solid fuels), which until 2018 had a 
positive balance (i.e., Poland exported more than it imported). Since 2018, 
Poland has also become dependent on this raw material, although it should 
be noted that the level of dependence was lower than in the case of oil or gas, 
because of its own sources. 

As presented in figure 6, Poland is not an exporter of main sources of 
energy i.e. natural gas, crude oil, electricity. Poland can be rather treated as 
the re-exporter, which means that whatever is exported was first imported 
from other countries, as Poland does not have its own resources of these par-
ticular sources of energy. The exception is coal – Poland has been a significant 
producer of solid fossil fuels for decades. But, year by year, the significance of 
those activities is decreasing in total energy export. 

Figure 6. Shares of selected energy resources and electricity in total energy export 
Source: authors’ work based on Eurostat (2023b). 

The actual breakdown of Poland’s dependence on foreign energy sources 
shows the amount of net exports – Table 12. The data show that Poland is 
practically dependent on all energy sources. For all analyzed sources, the dif-
ference between exports and imports is negative, which means that Poland 
imports both electricity and solid fuels (including hard coal), natural gas and 
crude oil. 

The amount of imports is constantly increasing. In 1993, the amount of 
total imports calculated in PJ was 111.3, while in 2020 this value increased to 
1,849. The most disturbing data concern solid fuels and electricity, because 
in the years 1993-2015, Poland exported electricity, and in the case of solid 
fuels, this trend lasted until 2017. The last 3 analyzed years show that 
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Poland’s energy dependence has increased, which is a worrying phenome-
non. 

Table 12.  Net exports for selected energy resources and electricity [in PJ]

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total -111.3 -3.5 8 -236.6 -282.5 -342.1 -388.3 -401.8 -394.3 -426.7 -509.4 -565.6 -690.4 -825.3

Solid fossil 
fuels

691.2 801.1 888 757.7 766.1 706.2 653.4 682.8 682.4 653.2 616.1 626.6 543.9 514.3

Natural 
gas

-195.5 -208.5 -243.3 -263.7 -275.6 -270.2 -260.5 -276.6 -300.5 -279.7 -314 -339.9 -357.2 -372.6

Crude oil -570.4 -529.8 -539.7 -595.9 -625.2 -652.9 -682.2 -759.4 -727.9 -741.8 -735.1 -730.4 -752.4 -829.9

Electricity 8.7 9.7 10 11.2 7.8 12.5 17.8 22.9 24.2 25.5 36.6 33.5 40.3 39.5

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Total -1051.8 -1273.5 -1267.8 -1345.8 -1450.5 -1296.9 -1084.2 -1169.6 -1200.5 -1297.7 -1690.3 -2008.1 -2014.2 -1849

Solid fossil 
fuels

356.7 149.6 110.7 114.8 22.9 135.4 226.5 176.7 231.6 242.8 61.6 -169.6 -110.4 -5.7

Natural 
gas

-345.4 -382 -340.1 -371.5 -403.6 -420.4 -426.7 -403.9 -416.5 -480.2 -502.9 -523.9 -559.6 -571.4

Crude oil -875.4 -872.9 -844.5 -955.2 -998.8 -1037.8 -975 -989.8 -1115.1 -1034.8 -1038.6 -1128.4 -1121.4 -1050

Electricity 19.3 2.4 7.9 4.9 18.9 10.2 16.3 -7.8 1.2 -7.2 -8.2 -20.5 -38.2 -47.7

Source: authors’ work based on Eurostat (2023b). 

Figure 7.  Net exports for selected energy resources and electricity [in PJ]. 
Source: authors’ work based on Eurostat (2023b). 

Figure 7 shows the amount of net exports, i.e. the actual level of energy 
dependence of the country. The trends presented in the chart show that the 
level of dependence measured by net exports is increasing. The greatest 
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dependence is recorded in the case of crude oil and natural gas. The growing 
dependence on electricity and solid fuels is also worrying. 

Figure 8.  Ratio of the consumption of selected energy resources and electricity to total 
energy consumption 

Source: authors’ work based on Eurostat (2023a). 

Figure 8 shows the ratio of the share of individual selected energy 
resources and electricity in the total energy consumption in Poland. Each 
year, there has been a decrease in the share of solid fuels (mainly hard coal) 
in the so-called energy mix, although this share is still high, and consumption 
at such a level still ranks Poland high in terms of such consumption in Europe. 
This is caused, among other factors, by changes in household heating (a tran-
sition from coal-based sources to gas stoves and cookers), the expansion of 
gas power plants, as well as a rapid increase in the number of cars in Poland 
in the last two decades of the 21st century. 

Conclusions 

In the analyzed period, Poland was highly dependent on foreign energy 
sources, especially in the field of gas and crude oil. The successively growing 
dependence of Poland on electricity sources is worrying. Until 2015, Poland 
was a net exporter of electricity, since 2016 the country’s economy has con-
sumed more electricity than it generated. 

The level of Poland’s dependence on external energy sources is still lower 
than the average for all European Union countries. However, it is necessary to 
take into account the proposed changes in the EU energy policy, which will 
promote renewable energy sources. The direction of EU changes was noted 
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in the document Energy Policy of Poland until 2040. The share of RES should 
be 23%, while hard coal in 2030 may contribute to 56% of electricity gener-
ation. 

In the analyzed period, a growing diversification of energy sources was 
noted. The importance of the Russian Federation as a supplier of crude oil 
and natural gas is decreasing and the share of other countries such as Nor-
way, Qatar or Great Britain is growing. However, the possibility of importing 
from these countries requires the provision of appropriate transshipment 
infrastructure, i.e. oil and gas ports. It was also noted that the dynamics of 
changes in the supply of raw materials differs depending on the country. The 
most stable supplier of oil is the Russian Federation, natural gas; Russia and 
Germany, electricity; Germany and coal; Russia. Other suppliers of resources 
are characterized by a high volatility in the volume of supplies. This means 
that they cannot be considered as strategic partners (Qatar and Norway were 
not included in the assessment, as Qatar supplied gas only in the three years 
2016-2018, and Norway in the period of 2002-2007 and then in 2015-2020). 

Coal has played a special role in Polish energy policy for years. Poland has 
significant resources of this raw material, both hard coal and lignite. How-
ever, the raw material present in Poland is characterized by poor quality, low 
calorific value and its prices are higher than those of imported coal. This jus-
tifies the imports. 

Attention should be paid not only to the energy dependence of a given 
country, but also to the so-called energy mix, i.e. the share of individual 
sources in the total consumption. In the analyzed period, Poland reduced the 
share of coal consumption from 54% in 2011 and 40% in 2020, in favor of oil 
and gas. It means the increase of dependence on foreign sources from 34% in 
2011 to 42.8% in 2020. 

In the analyzed period, a growing negative energy balance was observed. 
Only in 1995 a positive balance result measured in PJ was recorded for the 
analyzed raw materials and electricity. In the following years, the energy bal-
ance was negative. In 2020, compared to 1993, it was worse than 16 times. 

The outbreak of COVID-19 pandemic, resulted in rapid changes in the 
energy market. In 2020, i.e. at the beginning of the pandemic, a significant 
decrease in the prices of energy raw materials can be noted, caused by a 
sharp reduction in demand and business activity around the world. Analysis 
of the effects of the pandemic and the outbreak of the Russian-Ukrainian war 
may be an interesting material for further research and analysis from the 
energy market point of view. Considering the above, the authors are aware of 
the limitations in the conducted research and conclusions, and above all, rec-
ommendations for the future. 

In the following years, the Polish energy market will have to change 
(Kochanek, 2021). One of the discussed ways is to transform the market more 
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into renewable sources or atomic power plants (Bielska et al., 2020). Such 
solutions however need several years to be launched into practice and it is a 
matter of time (Pietrzak et al., 2021). It is worth noting, however, that each 
energy transition is not only time consuming but also expensive (Zych et al., 
2023). 

The contribution to the authors 

Conceptualization, K.G. and P.K.; literature review, K.G.; methodology, K.G. and P.K.; 
formal analysis, P.K.; writing, K.G. and P.K.; conclusions and discussion, K.G. and P.K.
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