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Major Energy Producers, Exporters and Importers — Transition
to Renewables Sources and Diversification of Suppliers in 2000-2019

The article consists of two main parts: theoretical and empirical. The first presents the opinions of authors
representing International Political Economy who question the assumption that the transformation
of the energy sector can be based only on the market mechanism. They justify that the most favoura-
ble conditions for carrying out structural changes going in the direction of gradual reduction of fossil
fuels and increasing the share of alternative sources in energy production exist in democratic countries
where the state performs social-economic functions and engages in the promotion of clean technologies
in the energy sector. The empirical analysis assesses the advancement of structural changes in energy pro-
duction globally and in the group of the 15 largest producers by the share of raw materials used in 2000~
2019. The study also includes changes in the subject and object structure of exports and imports of energy
raw materials. The analysis shows that diversification of energy sources was progressing, but mainly con-
cerned the share of coal, oil and gas in its production. A negative phenomenon was the increase in the share
of coal in energy production in the global economy from 22.8 to 271%. Contributing to this were: China, Aus-
tralia, Indonesia, India and Russia. In the EU, the results of the transformation of the energy sector, com-
pared to other countries, were exceptionally good. The share of renewable raw materials in energy produc-
tion increased from 11.0 to 33.4%.

Referring to the impact of the energy sector transformation and changes in energy markets
on the global balance of economic power, the authors concluded that fossil raw material resources, which
are concentrated in a small group of countries, give them great opportunities to directly influence the for-
mation of their world prices, the situation in other markets and the overall situation in the global econ-
omy through the transmission of inflation, exchange rate fluctuations and imbalances in the balance of pay-
ments. In 2000-2019, Russia strengthened its dominance in global energy commodity markets by increasing
its share in world exports from 10 to 12.7%, against 9.1% of the USA, 8.8% of the EU-28, 75% of Saudi Arabia
and 6.05% of Australia. Russia’s important assets as an energy power are its well-developed oil and gas trans-
port infrastructure covering Europe and Asia, the strong monopolistic position of Gazprom and other com-
panies on the fossil fuel markets and the EU's high dependence on imports of energy resources from Russia.
The new geopolitical situation has a major impact on changing the priorities of the energy policy of the EU
and the Us, as well as of the countries dependent on raw material imports from Russia. The process of trans-
formation of the energy sector may be dynamised, which will weaken Russia’s position.

Gtowni producenci, eksporterzy i importerzy energii — przejscie
na zrédta odnawialne i dywersyfikacja dostawcow w latach 2000-2019

Artykul sklada sie z dwéch zasadniczych czesci: teoretycznej i empirycznej. W pierwszej z nich przedsta-
wiono opinie autoroéw reprezentujacych Miedzynarodowa Ekonomie Polityczng, ktdrzy podaja w watpliwos¢
zalozenie, ze transformacja sektora energetycznego moze opierac sie tylko na mechanizmie rynkowym. Uza-
sadniajg, ze najkorzystniejsze warunki do przeprowadzania zmian strukturalnych idacych w kierunku stop-
niowego ograniczania paliw kopalnych i zwigkszania udziatu zrodel alternatywnych w produkgji energii ist-
nieja w krajach demokratycznych, w ktérych panstwo realizuje funkcje spoteczno-ekonomiczne i zaangazuje
sie¢ w promowanie czystych technologii w sektorze energii. Analiza empiryczna zawiera ocene zaawansowa-
nia zmian strukturalnych w produkeji energii w wymiarze globalnym i w grupie 15 najwigkszych producen-
tow wedlug udzialu wykorzystywanych surowcéw w latach 2000-2019. Badaniem zostaly objete rowniez
zmiany w strukturze podmiotowej i przedmiotowej eksportu i importu surowcéw energetycznych. Z analizy
wynika, ze dywersyfikacja zrédel energii postepowala, ale dotyczyta gléwnie udzialu w jej produkeji wegla,
ropy i gazu. Negatywnym zjawiskiem byl wzrost udzialu wegla w produkgji energii w gospodarce globalnej
z 22,8 do 271%. Przyczynily sie do tego: Chiny, Australia, Indonezja, Indie i Rosja. W UE wyniki transforma-
¢ji sektora energii, na tle innych krajéw, byly wyjatkowo dobre. Udzial surowcéw odnawialnych w produkcji
energii wzrést z 11,0 do 33,4%.

Autorki, odnoszac si¢ do wplywu transformacji sektora energii i zmian na rynkach energii na globalny
uklad sil gospodarczych, uznaly, ze kopalne zasoby surowcowe, ktére sa skoncentrowane w niewielkiej gru-
pie krajéw, daja im duze mozliwosci bezposredniego oddzialywania na ksztaltowanie ich cen $wiatowych,
na sytuacje na innych rynkach i ogélng sytuacje w gospodarce globalnej w skutek transmisji inflacji, wahan
kurséw walutowych i nieréwnowagi w bilansach platniczych. W latach 2000-2019 swoja dominacje na glo-
balnych rynkach surowcéw energetycznych umocnita Rosja, zwigkszajac udzial w swiatowym eksporcie z 10
do 12,7% wobec 9,1% USA, 8,8% UE-28, 75% Arabii Saudyjskiej i 6,05% Australii. Waznymi atutami Rosji
jako energy power sa: dobrze rozwinieta infrastruktura przesylowa ropy i gazu obejmujaca Europe i Azje,
mocna monopolistyczna pozycja Gazpromu i innych spotek na rynkach paliw kopalnych i duza zaleznos¢ UE
od importu surowcéw energetycznych z Rosji. Nowa sytuacja geopolityczna ma zasadniczy wplyw na zmiane
priorytetow polityki energetycznej UE i USA oraz krajéw uzaleznionych od importu surowcéw z Rosji. Proces
transformacji sektora energetycznego moze by¢ zdynamizowany, co ostabi pozycje Rosji.
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Introduction

nergy is the driving force behind economic growth and development.

The primary source of energy from the turn of the 20th century
to the contemporary economic stage has remained oil. Since the mid-20th
century, diversification of energy sources has progressed due to the increas-
ing share of hydro and nuclear power plants in energy production.
It should also be noted that energy demand at that time was growing as
a result of the development of the private automotive industry and busi-
ness transport. A new source of growth in energy demand was the increas-
ing demand from households for electric equipment. Energy security and
low oil prices were important factors in the dynamic and stable economic
growth of the 1950s and 1960s, and the increase in energy production was
driven by growing demand from both the production and consumption
spheres. The literature highlights the impact of low oil prices on high
global economic dynamism until the 1970s.! The energy crisis of the 1970s
made economists, including economic analysts, political scientists, but also
market participants, power elites and the population aware of the possible
consequences of rising prices of basic energy commodities (then oil) and
a decline in energy security. It took about ten years for a sustained eco-
nomic recovery and the containment of inflation in Europe and the United
States. Studies have shown the danger of high dependence on the domi-
nant energy source and the concentration of its resources in a small num-
ber of countries and the price policy of oil monopolies.*

The energy shocks, covering two phases of 1973/1974 and 1979, demon-
strated the powerful impact of the oil market on the global economy. It pro-
vided many examples of the need to diversify energy sources and suppli-
ers. The importance of nuclear power (in France, the US, United Kingdom
or Russia) and investment in energy-saving technologies increased sub-
stantially. Periodically, oil prices stabilised at a low level from the mid-
-1980s and did not rise until the mid-1990s, with the exception of 1990, and

1 S.Newton, The Global Economy 1944-2000: The Limits of Ideology, Arnold Publishers,
London 2004, p. 107.

2 T.Rynarzewski, Wplyw strategii cenowych wielkich korporacji i krajéow OPEC na powst-
anie kryzysu naftowego, “Ruch Prawniczy, Ekonomiczny i Socjologiczny” 1982, R. 44,
z. 3, p- 305-318.
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Persian Gulf War (cf. figure 1 and description in the text). Since the late
1990s, oil prices have been rising with a marked deceleration of this trend
during the 2001-2003 decline in GDP growth and a sharp decline in 2009,
2015 and 2020 (recession, unconventional production, COVID-19).

In assessing the situation in the energy raw materials market, one
cannot ignore the revolutionary structural changes which were initiated
at global level in the 1990s in connection with increased energy produc-
tion and consumption and greenhouse gas emissions resulting in cli-
mate change and ecological threats. The scale of these problems increased
with the high GDP dynamics in the countries that embarked on the path
of intensive industrialisation in the mid-1990s. This group includes: China,
India, Indonesia, Iran, Brazil and Nigeria. The largest energy producers
and €O, emitters are the countries with the largest economies, but those
making up the group of highly developed economies have, for the most part,
in the last two decades pursued a policy of transforming the energy sector
towards decarbonisation and switching to renewable sources. They are also
undertaking investments ensuring lower energy consumption in produc-
tion processes and transport and reducing CO, emissions. The European
Union has the greatest achievements in this respect. On the other hand,
China, India, Indonesia and Iran are posing increasing climate and envi-
ronmental threats on a global scale.

The aim of the article is to assess structural changes in the energy sec-
tor in the global, regional and country dimensions (largest energy pro-
ducers) on the basis of indicators of share in energy production: tradi-
tional raw materials (coal, oil, gas) and nuclear sources, hydro, wind, solar
etc. biofuels and waste. The subject of analysis and evaluation is a group
of 15 entities, the largest energy producers in 2000, 2018 and 2019. This
is a method to illustrate the reduction of the share of coal, oil and gas
in favour of the increase in the share of renewables and to present the pro-
gress in the diversification of energy sources in the last twenty years before
the decline in economic dynamics caused by cOVID-19. The authors exam-
ined indicators illustrating the share of energy commodities in energy pro-
duction in the last two years of the adopted time frame (2018 and 2019)
to assess the extent to which the marked slowdown in economic growth
in 2019 among the top 15 energy producers (excluding Nigeria and the UAE)
caused changes in the share of individual commodities in energy produc-
tion and the share of the largest producers in global energy production.
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The transformation of the energy sector directly affects the market
of energy raw materials-the subject and geographical structure of exports
and imports. In order to show the changes in the studied period 2000-
2019, we present indicators of the share of the 15 largest exporters and
importers of energy by raw material structure in 2000, 2018 and 2019.
We treat the obtained results as a basis for answering the following ques-
tions: 1. Is the diversification of energy sources, the decarbonisation process
and the increase in the share of renewables in energy production progress-
ing in line with the Kyoto Protocol (1997) and the Paris Agreement (2015)
and can they be considered significant? 2. Which countries have the great-
est achievements in energy sector transformation and do these results
support the hypotheses formulated by International Political Economy
theorists regarding the role of the state in this process? 3. Do the trans-
formation of the energy sector and changes in the markets for energy raw
materials indicate the possibility of a new balance of power in the global
economy? 4. What chances does Russia have to maintain its dominant
position in the global energy market in the light of the recent military
actions and the policy of aggression?

The paper consists of two main parts: theoretical and empirical.
The first part has been prepared on the basis of the theoretical litera-
ture, in which the subject is the analysis of the system characteristics
of market economies in the aspect of their influence on accelerating or
slowing down the transformation process in the energy sector. The sec-
ond one is the author’s evaluation of structural changes in energy produc-
tion by sources of energy and by countries forming the group of 15 largest
energy producers. The basis for the empirical analysis is primary data from
the OECD/IEA database, which was used to calculate indicators character-
ising changes in the share of individual raw materials in energy produc-
tion and changes in global market shares in the studied group of the larg-
est exporters and importers of raw materials.

The main drivers of structural change in the energy sector
at the contemporary stage of the global economy

Each technological revolution led to structural changes in national econo-

mies and in a broader spatial dimension, depending on the impact of tech-
nological progress on the growth of factor mobility on an international
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and global scale and depending on the extent of market openness. In this
sense, a crucial stage was the 1980s, distinguished by the dynamic inter-
nationalization of business activities, which was a direct consequence
of the liberalization of economies and the decline in transport costs.
The glut of oil in the world market coupled with low oil price policy pur-
sued by Saudi Arabia had a great impact on the development of trans-
port costs in the 1980s. In 1986, the country increased oil production and
caused oil prices to fall around $10 per barrel? This was a strategy of elim-
inating competitors from the market.* From the mid-1980s crude oil prices
remained at low level with the exception of 1990, when due to the Persian
Gulf War oil prices went up again.’ In the crisis years 1991-1993 oil prices
declined; then - in the mid-90s - they rose again, and in 1998 dropped dra-
matically to $127 per barrel®

The rise in oil prices since the second half of the 1990s was a con-
sequence of the increasing demand in dynamically developing Asian
countries. Consistently, the drop at the end of the decade was an effect
of the financial and economic crisis in Asia (1997-1998) when the coun-
tries of this region limited purchases of energy resources.

In the course of a first decade of the 21st century oil prices gradu-
ally increased, reaching a level of nearly $100 in 2008. This was driven
by the US invasion of Iraq and its consequences. 2009 saw a short-term
decline (to $60 per barrel) caused by the economic slowdown, but in 2011
prices surpassed $110. For three years in a raw (2011-2013) they were sur-
prisingly stable.” This happened despite supply disruptions of Libya,
Nigeria, Venezuela, Iran. The drop in prices which took place in 2013-2016

3 BD Statistical Review of World Enerdy July 2021: <https://www.bp.com/content/dam/
bp/business-sites/en/global/corporate/xlsx/energy-economics/statistical-review/bp-
stats-review-2021-all-dataxlsx> [accessed: March 2022].

4 A.Pach-Gurgul, Gléwne determinanty wahan cen ropy naftowej na Swiecie
na przelomie lat 2014/2015, “Prace Komisji Geografii Przemystu Polskiego
Towarzystwa Geograficznego” 2016, t. 30, nr 3, p. 185-198.

5  BP, Statistical Review..; S. Kowalik, J. Herczakowska, Analiza i prognoza cen ropy
naftowej na rynkach miedzynarodowych, “Polityka energetyczna’ 2010, t. 13, z. 2,
P- 1429-6675.

6  BP, Statistical Review..

7  D.Yergin, The New Map: Energy, Climate, and the Clash, Penguin Press, New York
2020.
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was possible because the shortage in the world market was cover with sup-
ply of unconventional oil from the United States. The era of BRIC, meaning
high demands of rapidly growing economies, began to give way to the era
of shale - rapidly increasing supply.® In the following years, global eco-
nomic growth, especially in China, was weaker than expected, which slowed
down oil demand. In 2016 prices decreased to $43,7. The price increase that
followed was only possible thanks to the “OPEC plus” agreement, i.e. with
Russia, to limit production. But in 2020, due to Covid-19 pandemic and
resulting economic slowdown, prices dropped to $41,8 per barrel.
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Figure 1. Crude oil prices 1990-2020
Note: Brent data; $2020 (deflated using the Consumer Price Index for the US).

Source: own calculation based on: BP, Statistical review... <https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/xlsx/energy-
economicsstatistical-review/bp-stats-review-2021-all-data.xlsx> [accessed: March 2022]

If the 1980s created new opportunities for the internationalization
of business through the deregulation of economies, the next decade and

the following ones in the new century were a period of profound struc-
tural changes which were induced by multiple factors. Firstly, technological

8 Ibidem.
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progress gave access to new gas and oil reserves, but especially new tech-
nologies facilitated a broader use of renewable energy sources, which
led to their diversification. Secondly, the industrialization of developing
countries and the growth in population contributed to a high increase
in the requirement for energy, and countries having the greatest influ-
ence on expanding consumption of energy - especially in the 21st cen-
tury - are: China, India, South Korea and Brazil. Thirdly, the increase
in demand, production and consumption of energy does have an impact
on the natural environment and it is not only manifested by pollution, but
by the more dangerous climate change. Counteracting this process requires
cooperation and actions at the global level. In particular greenhouse gas
emissions should be limited. Two important documents regarding this
issue were signed. The first binding agreement was the Kyoto Protocol
(1997), which is signed by 192 countries. However, only the most developed
ones (40 countries and the European Union) were committed to reduc-
ing emissions.” The Paris Agreement (COP21) adopted in December 2015
by 194 states and the European Union is much more important. Its signa-
tories committed to reduce greenhouse gas emissions and achieve carbon
neutrality “in the second half of this century’® These goals will not be easy
to accomplish because respective countries attach different priority to envi-
ronment security policy and to mitigating climate change. Transformation
of the energy sector towards an increase use of renewable energy sources
involves reconciling the economic growth objectives with energy secu-
rity, and environment and climate protection. Generally, more developed
countries display more responsibility for the impact of economic activity
on the environment, and more efficiently implement the plans of tran-
sition to low carbon energy sources. The leader is the European Union
promoting green economy, and the country that, among the most devel-
oped ones, is the least involved in adapting energy policy to climate chal-
lenges is Canada. The country withdrew from the Kyoto Protocol in 2011.
The largest responsibility for disrupting the Earth’s natural balance rests

90 United Nations, A Kyoto Protocol to the United Nations Framework Convention
on Climate Change, Kyoto, 11 X1 1997, Entry into force: 16 11 2005, No. 30822.

10 Article 4 of the Paris Agreement. Paris Agreement, United Nations, 2015: <https://
unfccc.int/sites/default/files/english_paris_agreementpdf> [accessed: March 2022].
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on the main economic centres such as China, the United States and
the European Union as well as India, Russia and Japan.

India
Japan
Russia

China

EU-28

United States

0 5 10 15 20 25 30 35
2019 B 2000

Figure 2. Largest CO, emitters in 2000 and 2019 (%)
Note: CO, emissions from fuel combustion only.
Source: own elaboration based on International Energy Agency data and statistics

In 2000 the US ranked as the biggest emitter of CO,, being respon-
sible for a quarter of global emissions, European Union (EU-28) emit-
ted 16% of CO,. China ranked at that time as the third emitter. Three
other countries with visible share in emissions where Russia (6.5%), Japan
(47%) and India (3.9%). However, in 2019, while the group of major emit-
ters did not change, their order did. China was the biggest World's emit-
ter of CO,, accounting for 29% of global emissions. The US ranked second
(14%), EU-18 third (9%). India (6;7%) overtook Russia (4.7%) and Japan
(3.0%). The increase in emissions, and thus share of global ones, in China
and India was due to rapid economic growth and high energy demand.
At the same time, the EU and the United States were able to use more and
more less emissions fuels.

Fourthly, transformation of energy systems is a key global prob-
lem of contemporary development which will have a decisive influence
on the economic foundations and safe living conditions of future gen-
erations. Fifthly, changes in demand and supply on energy commodities
markets, and in particular an increased significance of renewable energy
sources, growing competition and diversification of supply markets are
highly challenging to all major producers of crude oil. Thus, the question
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arises of how the transformation of the energy sector affects the new con-
figuration of powers on the European and global energy markets and what
will be the position of Russia in this game. The previous question leads
to another one: how can the transformation of the energy sector and diver-
sification of fuel supply markets affect the European Union’s trade rela-
tions with Russia under the conditions of EU’s strong dependence on oil
and gas imports from that trade partner? Here, it should be emphasized
that despite being very interested in increasing exports of oil and gas
to China, Japan and South Korea, Russia cannot afford to regard the EU
market less important.!

Exporters of conventional energy resources, including Russia, will strive
to retain their share in the most important selling markets. The European
Union is the largest oil and gas selling market for Russia. A strong posi-
tion of Russia on the global fuel market is not possible without main-
taining acquired shares in regional markets, encompassing European
one. Until recently, the European Union was regarded a safe demand area
for Russia and keeping hold on a large share is a prerequisite for sta-
ble income and revenues to the state budget.”” The basis of Russia’s eco-
nomic strength are its resources, including - in the first place - energy
fuel resources. Russia employs energy policy to accomplish its geopolit-
ical goals® and has the largest reserves of crude oil in the world, com-
parable to those in Saudi Arabia.'* However, resting on structural fea-
tures - low level of innovativeness and competitiveness - Russian economy
cannot be classified among great economic powers. Yet, it is worth noting

11 H. Simola, Limited Interdependence in EU-Russia Trade, [in:] Post-Crimea Shift
in EU-Russia Relation: From Fostering Interdependence to Managing Vulnerabilities,
ed. K. Raik, A. Racz, International Centre for Defence and Security, Tallin 2018,
p- 138-1309.

12 M. Siddi, The Role of power in EU-Russia energy relations: The interplay between mar-
kets and geopolitics, “Europe - Asia Studies” 2018, vol. 70, issue 10, p. 1552-1571.

13 B. Mucha-Leszko, T. Bialowas, EU-Russia Trade Relations: Interdependence and
Geopolitics, [in:] The Growth-Oriented Economic Policy of the EU, ed. A. Santagostino,
B. M. Vural, Cambridge Scholars Publishing, Newcastle 2020, p. 271.

14 S.Laffaye, F. Lavopa, C. P. Llana, Changes in the global economic power structure:
towards a multipolar world?, “CE1 Argentine Journal of International Economy”
2013, issue 1, p. 1-21: <http://www.cei.gov.ar/en/changes-global-economic-power-
structure-towards-multipolar-world> [accessed: January 2022].
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that - considering this issue in the context of international political econ-
omy - realists attach great importance to military power and this crite-
rion allows them to see Russia as a strong power of international relations.
The European Union (according to realists) is not a strong actor because
it has no military potential of its own."” In dealings with external energy
suppliers it has exploited so far mainly its normative power.'

In contrast to realists/neorealists, liberals/neoliberals prefer economic
and regulatory soft power criteria. In the first case, the size and strength
of the market and the country’s share of global exports and imports are
recognized as the basis for a country’s position in the global economy.”
Regulatory influence consists in promoting the idea of economic openness
and development of the legal and institutional system that creates the prin-
ciples of global economic order.”® Growing global economic interdependence
makes the argumentation justifying the strengthening of the global eco-
nomic system based on multilateral law and institutions grow in impor-
tance.” Such direction of evolution of international economic order is
proposed by representatives of interdependence theory. In this context
a question about energy power arises. The answer is simple - Russia has
sufficient oil and gas resources to maintain its position as global energy
super power. To this end, it invests in in oil and gas pipelines in Europe
and Asia aiming to consolidate the energy sector through the develop-
ment of infrastructure to achieve a dominant position.”° The pipelines run

15 M. Siddi, The Role of power in EU-Russia energy relations...

16 A. Gawlikowska-Fyk, L. Puka, Z. Nowak, The EU gas game: Time to redefine the rules?
Case studies of Russia and Norway and lessons for the EU, Norway and Poland, PISM,
Warsaw 2015.

17 C. Damro, Market power Europe, “Journal of European Public Policy” 2012, vol. 19,
No. 5, p. 682-699; S. Meunier, K. Nicolaidis, The European Union as a conflicted
trade power, “Journal of European Public Policy” 2006, vol. 13, No. 6, p. 906-925.

18 1. Manners, Normative power Europe reconsidered: beyond the crossroads, ‘Journal
of European Public Policy” 2006, vol. 13, issue 2, p. 182-199; I. Manners, Normative
power Europe: a contradiction in terms?, ‘"Journal of Common Market Studies” 2002,
vol. 40, issue 2, p. 235-258.

19 R.O.Keohane, J.S. Nye, Power and interdependence: World politics in transition;
Little Brown, Boston 1977.

20 A.Hadfield, EU-Russia energy relations: Aggredation and aggravation, “Journal
of Contemporary European Studies” 2008, vol. 16, issue 2, p. 231-248.
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through transit countries and Russia intends to expand the reach of its
exports farther and farther. A monopolist in pipeline gas export to Europe
is Gazprom. State-controlled energy companies are active on the interna-
tional arena and gain increasing influence on global markets of energy com-
modities and, as a result, on international relations.*!

The role of the state in the process of transformation of the energy
sector in the light of the international political economy theory -
literature analysis

As early as the end of the 1980s S. Strange (1988) and Gill and Law
(1988) pointed to a need for focusing more on the energy sector in scien-
tific analyses. S. Strange went down in history of International Political
Economy (IPE) as the author who underlined the effect of high mobility
of oil as a production factor (in comparison to coal) on economic processes.
The interest of IPE theoreticians in the role of energy and enormous prof-
its achieved by producers and exporters, especially of crude oil, increased
in successive decades. Energy commodities more and more often became
strategic resources and the markets showed high sensitivity to changes
in demand and supply, what particularly regards oil and gas. The devel-
opment of the transmission infrastructure not only improved the organ-
isation of commodities supply but also led to an increased dependence
of their importers on suppliers. The situation in energdy markets had
a strong impact on other markets and on the global economy. Energy
prices drive the transmission of inflation, fluctuation in exchange rates
and the imbalance of payments. From the beginning of the new century
problems related to the energy sector have been giving rise to social unrest
and require decisive tackling at a global level. However, the existing bal-
ance of market and capital forces will not foster the desirable transforma-
tion of energy sources. The task of the theoreticians is to present a new
conceptualisation for both the expected and already occurring transition
in the energy sector. But also to describe roles assigned in such processes
to countries, multinational corporations and international institutions,

21 T.Romanowa, Is Russian Energy Policy towards the EU Only about Geopolitics?
The Case of the Third Liberalisation Package, “Geopolitics” 2016, vol. 16, No. 4,

p. 857-879.
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including to the group of the most developed countries, that is, the G-20.
The global dimension of environmental damage and climate change deter-
mines the need for global change management.

Energy sector transition entails the creation of a new, sustainable global
economic order ensuring the maintenance of ecological and climate secu-
rity, energy security and fair use and management of global, regional and
local common goods.”> Changes in the energy sphere reach beyond ensur-
ing the generation of electricity from low or zero-carbon sources. They
include: shifts in the position of exporters and importers on global and
regional energy markets, modifications in the structures of national econ-
omies, geopolitical changes, as well as in global and regional interdepend-
ence. Globally renowned energy expert, D. Yergin, claims that the exist-
ing system of actors and stakeholders deriving profits from an economy
based on fossil fuels (states and energy market participants) will not give
up their benefits easily.® Difficulties in transition to a low-carbon economy
do not preclude cooperation between state authorities and energy sector
actors. The aim is to establish compromises which will allow them to pre-
serve at least part of the existing structures and adapt the energy system
to the new challenges. Mutual links between political authorities, economic
actors and capital owners determine the scope of opportunities for the sys-
tem transition of the energy sector, and in particular its rate. Furthermore,
the course of such transformation can differ from country to country due
to various pace replacing fossil fuels with other energy sources.

What can the state do? At the current stage of development, the role
of the state is primarily to support sustainable development, promote
research and innovation activities to accelerate the development of low-
-carbon technologies, prepare restructuring plans for the energy sector,
organise cooperation to help implement such plans, and obtain financ-
ing for the development of clean technologies and increase in the share
of RES (renewable energy sources). This promoting and supporting role

22 P.Newell, Transformismo or transformation? The global political economy of enerdy tran-
sitions, “Review of International Political Economy” 2019, vol. 26, issue 1, p. 25-48;
Research for and on the “Great Transformation”, Heinrich Boll Foundation, Berlin 2013.

23 D.Yergin, The prize: The epic quest for oil, money and power, Simon & Schuster,
London 2008; P.Newell, M. Paterson, Climate for business: Global warming,
the State and capital, “Review of International Political Economy” 1998, vol. 5,

issue 4, p. 679-704.
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of the state is incorporated in the broader interpretation of the func-
tions of the state as underlined by theoreticians: creating a climate
to foster business development, selective industrialisation, diffusion
of knowledge, structural transformations, organising and coordinating
public-private partnerships, especially in the area of joint research as
a prerequisite for knowledge spill over.* “The role of the state is also
enabling the creation and diffusion of knowledge, because the markets
on their own are not effective enough in that function.” After present-
ing areas and forms of activity that states can undertake at the cur-
rent stage of development, another question appears: what determines
the activity of the state and what guides its priority choices in social
and economic policy? There are many factors behind it, the most impor-
tant being: system models defining the ideological foundations and
the method of exercising power, the role of the state in the economy,
including the share of public property, the state-market relationship,
the scope and level of welfare state policy, the role of social dialogue,
and an efficient institutional and regulatory system. All the features
are important for effective transformation of the energy sector. With
reference to the responsibility of the state for putting the economy
on the path of development based on clean and climate-friendly technol-
ogies attention should be paid to the need for choosing between compa-
nies and technologies and gaining social acceptance of the transforma-
tion concept that also compensates and rewards potential losers.*® Highly
developed countries with a solid regulatory and institutional framework
of governance and operation of the state and capital resources are more
efficient in implementing RES than emerging economies.

Erick Lachapelle and Matthew Paterson claim that differences
in political systems and characteristics of socio-economic systems have
an influence on the scope and effects of the environment and climate

24 B.Greenwald, J. E. Stiglitz, Industrial policies, the creation of a learning society, and
economic development, [in:] The Industrial Policy Revolution I, ed. J. E. Stiglitz,
J.Y. Lin, International Economic Association Series, Palgrave Macmillan, London

2013, p. 43-71.
25 B. Mucha-Leszko, Causes and consequences of deindustrialization in the Euro area,
“Problems of World Agriculture” 2016, vol. 16, issue 4, p. 240-252.

26 P.Newell, Transformismo or transformation?...
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policy. Nevertheless, researchers are not unanimous whether this pol-
icy is more efficient under democratic or authoritarian regimes. It seems,
however, that the prevailing belief favours democratic governance. Yet,
the higher capacity of the parliamentary regime to transform the energy
sector through decarbonisation in comparison to the presidential regime
is not deemed fully verified” On the whole, the comparative-institu-
tional literature suggests that climate policy performance should be great-
est in democratic regimes where policy makers have the necessary incen-
tives (e.g. where they represent a broader set of interests, or are under PR
rules) and capabilities (e.g. under parliamentary regimes) to implement
stricter mitigation policies.”® The contemporary market economies can
differ in terms of a greater or lesser number of features; hence, it is dif-
ficult to determine without ambiguity which of them have the biggest
impact on the rate of transformation in the energy sector. The above-men-
tioned authors employed the following scheme in their analysis: iden-
tifying differences between countries in terms of the state-business-civil
society relationship and investigating options for implementing the ‘eco-
logical modernisation” strategy. This analysis made use of a new system
typology in the group of OECD countries introduced by P. A. Hall and
D. Soskice.”® They distinguished two types of economies: the liberal mar-
ket economy and the coordinated market economy - leaving six coun-
tries out due to their specific system and structural characteristics (France,
Italy, Spain, Portugal, Greece and Turkey). Countries such as: Australia,
Ireland, Canada, New Zealand, the United States and United Kingdom are
classified as liberal economies. On the other hand, the largest group con-
sists of market economies engaging a certain scope of intervention, that
is, coordinated market economies, including: Austria, Belgium, Denmark,
Finland, Germany, Iceland, Japan, the Netherlands, Norway, Sweden and
Switzerland. Surveys show that liberal regulated economies have more
options to prepare and implement constructive transformation strategies
for the energy sector as they have better developed communication and

27 E.Lachapelle, M. Paterson, Drivers of national climate policy, “Climate Policy” 2013,
vol. 13, issue 5, p. 547-571.
28 Ibidem.

29 Varieties of capitalism, ed. P. A. Hall, D. Soskice, Oxford University Press, Oxford
2001, p. 19-68.
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collaboration with business and attach more importance to social dia-
logue. To reduce GHG (greenhouse gas) emissions and increase the sig-
nificance of renewable energy sources they employ mainly the follow-
ing instruments: regulations and standards, economic incentives, carbon
pricing, voluntary agreements and research and development (R&D).*°
Germany and Sweden have the most ambitious plans to achieve environ-
mental and climate sustainability and differ in this respect from the USA
and Canada (LMEs-liberal economies) in which, like in other countries
from that group, energy policy is based on market mechanisms. There are
also other countries whose policies focus on stimulating economic growth
and - to a lesser extent - mitigating the consequences of the greenhouse
effect (the emerging economies).

Local government authorities are also involved in the discus-
sion on the role of the state in the transformation of the energy sec-
tor through reducing greenhouse gas emissions, decreasing energy con-
sumption, giving up coal as an energy source and substituting it with
renewable sources. Their role is to a large extent related to the scope
of powers delegated to local authorities according to the Constitution.
Countries differ in this regard, because if some of them are federations,
regions enjoy a lot of autonomy. In the EU this type of regime is can be
found in: Germany, Austria, Belgium and Spain, where power and public
finance are decentralised through regions and within regions to lower lev-
els. In states other than federations a trend of decentralising power and
increasing the importance of local governments can be observed. In terms
of the possibility of engaging local authorities in improving the effi-
ciency and cleanliness of the energy sector, funds at their disposal will
be of great significance. The debate developed by representatives of inter-
national economic policy puts emphasis on multiple factors determining
the position and impact of local governments on changes in energy pol-
icy and development of local energy supply systems. Firstly, the mind-
set, political debate and approach to sustainable energy policy and its
strategy are substantially influenced by: neoliberal institutionalism and
the centralised nature of energy systems, including materials factors,

30 E.Lachapelle, M. Paterson, Drivers of national climate policy..
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ideas and interests! Secondly, revolutionary changes lead to resist-
ance from the existing coal and oil organisations. Thirdly, the activity
of local authorities increased in the 1990s* in response to intensive eco-
nomic globalisation.® Fourthly, in the first decade of the 21ist century
the subject of discussion in literature was multi-level governance and -
in practice - initiatives were taken up in regions and cities which testi-
fied to the involvement of local authorities in implementing national and
local projects to mitigate climate change and reduce carbon dioxide emis-
sions (Germany, Spain, Sweden, Slovenia, and China). Fifthly, sustainable
energy policy comprises: objective setting, production policy and energy
utilisation and demand. Thousands of regions, cities and smaller locali-
ties all over the world have already set objectives leading towards sustain-
able energy through developing low-carbon production and using renew-
able sources. Renewable energy (mainly, solar and wind power) offers
a wide range of options to supply clean and cost-effective energy to towns
and villages and to small and medium-sized businesses*. Local author-
ities can play a significant role in the electrification of the energy sys-
tem. Sixthly, neoliberal reforms, including reforms of municipal services,
weakened the municipal energy sector and strengthened the market posi-
tion of national and international energy corporations. New technologies,
and the local nature of RES, can contribute to changes on the local service
markets and return of the municipal service providers.

The conceptualisation of energy and energy policy at the stage
of sector transition towards RES along with discussion in literature set
an empirical analysis framework defined by different schools of thought.
Considering an issue in terms of IPE theory it is noticeable that neo-
liberal institutionalism and neorealism are the most useful approaches

31 P.A. Hall, Policy paradigms, social learning, and the state: The case of economic poli-
cymaking in Britain, “Comparative Politics” 1993, vol. 25, No. 3, p. 275-296.

32 H. Bulkeley, Cities and the governing of climate change, “Annual Review of Environ-
ment and Resources” 2010, vol. 35, No. 1, p. 229-253.

33 J.N. Pieterse, Globalisation and emancipation: From local empowerment to global
reform, “New Political Economy” 1997, vol. 2, No. 1, p. 79-92.

34 C.Kuzemko, Re-scaling IPE: local government, sustainable energy and change, “Review
of International Political Economy” 2019, vol. 26, No. 1, p. 80-103.
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to solving international problems and achieving compromises.** The first
prefers open energy markets legitimised by the existence of international
institutions and global governance. Liberals defend the view that markets
are always efficient. By contrast, realists assume that energy resources
are limited and states must compete for them. Thus, they rely on policies
oriented at ensuring energy security and markets control by state-owned
energy enterprises. The authors find the recent recommendations of the-
oreticians very interesting and constructive, namely that - given the high
dynamics of global energy markets - the mindsets of both neoliberals and
neorealists can constitute valuable contributions to the analysis of global
energy transition.*

Major producers, exporters and importers of energy commodities
in 2000-2019

The most important factors influencing the increase in energy produc-
tion include: economic growth, introduction of energy-saving technolo-
gdies, population growth and structural changes in economies, including
those relating to energy sources. In the first two decades of the 21st cen-
tury, the increase in energy demand and production was mainly influ-
enced by high economic growth in the group of developing countries that
pursued a policy of intensive industrialisation (emerging economies).
In contrast, highly developed countries have introduced energy-saving
technologies, decarbonised their economies and supported projects aimed
at increasing the importance of renewable energdy sources. New energy
technologies introduced in the European Union affect the structure
of demand for fuels and lead to structural changes in the energy sec-
tor and in the structure of fuel exports and imports both in regional and
global dimension.

In table 1, we present figures illustrating changes in the structure
of energy production by source globally and in the group of the 15 largest
energy producers in 2000, 2018 and 2019.

35 T Mlynarski, Bezpieczeristwo enerdetyczne i ochrona klimatu w drugiej dekadzie
xXI wieku, Wydawnictwo Uniwersytetu Jagielloniskiego, Krakéw 2017, p. 19-30.

36 A.Goldthau, N. Sitter, Horses for courses. The roles of IPE and Global Public Policy is
global energy research, “Policy and Society” 2020, p. 1-17.
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Table 1. Largest energy producers in 2000, 2018 and 2019: energy production structure
by countries and by sources

2000

World 1000 | 228 | 371 | 206 | 68 | 22 | o6 9.9 | 418658
USA 167 | 322 | 219 | 268 | 125 | 13 | 09 a4 | 69771
China 112 | 635 | 145 | 20 | 04 | 17 | 02 | 176 | 47045
Russia 98 | 131 | 330 | 481 | 35| 14 | 00 0.7 | 40952
EU-28 95 | 226 | 184 | 221 | 259 | 32 | 08 70 | 39825
Saudi Arabia 48| 00 | 935 | 65| 00| 00 | 00 0.0 | 19922
Canada 37| 92| 343 | 396 | 51| 82 | 00 3.7 | 15696
India 33| 399 | 114 | 70| 13| 20 | 01 | 384 | 13721
gi“r:;%dom 27| 68 | 483 | 358 | 81| 02 | 00 07 | 11409
Iran 25| 03| 799 | 197 | 00 | 01 | 00 01 | 10620
Indonesia 24| 191 | 301 | 258 | 00 | 04 | 35 | 211 | 9944
Australia 23| 705 | 145 | 122 | 00 | 06 | 00 2.2 9779
Mexico 23| 25| 747 | 146 | 09 | 12 | 22 3.9 9601
Norway 23| 02| 736 | 203 | 00 | 53 | 00 0.6 9547
Venezuela 22| 26| 86 | 100 | 00 | 25 | 00 03 9182
Nigeria 20| 00| 594 | 51| 00| 02 | 00 | 352 8287
UAE 16| 00 | 84 | 196 | 00 | 00 | 00 0.0 6582

2018

World 1000 | 271 | 316 | 227 | 49 | 25 | 20 9.2 | 605149
China 179 | 727 | 73| 52| 30| 40 | 33 46 | 108604
USA 149 | 171 | 318 | 326 | 102 | 12 | 20 51 | 90346
Russia 103 | 162 | 376 | 409 | 36 | 11 | 00 06 | 62138
EU-28 5.2 | 168 | 103 | 125 | 287 | 40 | 73 | 202 | 31440
Saudi Arabia 46| 00 | 881 | 119 | 00 | 00 | 00 0.0 | 27858
India 40 | 498 | 69 | 47| 17| 23 | 17 | 329 | 24154

SPRAWY MIEDZYNARODOWE 2022, T. 75, NR 3/4



2 5 4 Bogumita Mucha-Leszko, Aleksandra Gawlikowska-Fyk

Canada 37 5.4 49.7 30.7 4.9 6.2 0.6 2.5 22514
Indonesia 3.1 | 638 8.7 13.9 0.0 0.4 53 7.8 18887
Australia 29 | 697 35 245 0.0 0.3 0.6 1.3 17266
Iran 2.8 0.3 51.6 47.1 0.5 0.3 0.0 0.1 17123
Brazil 2.1 0.7 46.5 7.5 1.4 113 1.8 30.8 12418
Nigeria 1.7 0.0 38.8 14.8 0.0 0.2 0.0 46.2 10536
Iraq 1.7 0.0 95.9 4.0 0.0 0.1 0.0 0.0 10109
UAE 1.6 0.0 82.9 17.0 0.0 0.0 0.1 0.0 9549
Qatar 1.5 0.0 339 66.1 0.0 0.0 0.0 0.0 9339
Norway 1.4 0.0 41.4 51.8 0.0 5.8 0.2 0.7 8634
2019
World 100.0 | 27.1 30.8 233 4.9 2.5 2.2 9.2 617338
China 184 | 72.0 7.0 5.4 3.3 4.0 35 4.7 113848
USA 157 | 15.0 33.0 34.6 9.5 11 2.0 4.8 96706
Russia 104 | 165 36.8 413 3.6 11 0.0 0.7 64056
EU-28 4.9 14.7 10.5 11.8 29.4 3.8 8.3 213 30543
Saudi Arabia 43 0.0 87.5 125 0.0 0.0 0.0 0.0 26796
India 39 | 496 6.5 4.4 2.1 2.6 2.0 329 24290
Canada 3.6 5.4 50.9 29.6 4.9 6.1 0.6 2.6 22424
Indonesia 3.2 | 668 8.3 12.4 0.0 0.4 5.2 7.1 19695
Australia 30 | 676 3.7 26.5 0.0 0.3 0.7 11 18623
Iran 2.4 0.3 42.6 56.0 0.5 0.4 0.0 0.1 14718
Brazil 2.1 0.7 475 7.4 13 11.0 2.0 30.0 13059
Nigeria 1.8 0.0 39.7 14.6 0.0 0.2 0.0 455 10830
Iraq 1.7 0.0 95.9 4.0 0.0 0.1 0.0 0.0 10428
UAE 1.6 0.0 81.1 18.8 0.0 0.0 0.2 0.0 9945
Qatar 1.5 0.0 33.6 66.4 0.0 0.0 0.0 0.0 9406
Norway 1.3 0.0 41.4 51.9 0.0 5.6 0.2 0.8 8142

Note: heat - insignificant values.
Source: own compilation based on International Energy Agency data and statistics
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The global energy production volume increased by 44.5% in 2000-
2018 and by 47.5% in 2000-2019. The highest rise was recorded in China -
amounting to 130.8% (2000-2018) and to 142% (2000-2019). Within
the group of major energy producers, high production growth between 2000
and 2019 was also achieved by Indonesia 98.1%, India 77.0% and Russia
56.4%. It should be noted, however, that if globally the increase in energy
production in 2019 compared to 2018 was significant, several countries
saw their production decline or it remained almost unchanged. However,
the large reduction in the volume of energy production in the EU-28
should be noted first, in 2018 it represented 78.9% of the 2000 produc-
tion level and in 2019 76;7%. The group of countries where energy pro-
duction in 2019 was lower than 2018 was formed by: Iran, Saudi Arabia,
Norway and Canada. The output of these countries is mainly impacted
by the external demand. A slight increase in 2019 over the previous year
was recorded in India 0.5%. An important factor influencing the level
of energy production is GDP dynamics. There was a marked slow down
in 2019 compared to 2018. While global GDP grew by 2.8% year-on-year
in 2019, in 2018 growth was 3.6%. For the entire preceding decade, the rate
had not fallen below the 3% level.*”

The data presented in table 1 shows that there have been signifi-
cant changes in the top 15 global energy producers between 2000 and
2019. Although the top 5 energy producers remained unchanged, the Us
dropped to the second position after China, thus swapping places. In 2019
top 5 energy producers were as follows: China, the US, Russia, EU-28
and Saudi Arabia. China’s share of global energy production increased
from 11.2 (2000) to 179 (2018) and 18.4% (2019). The US share decreased
by 1.8 percentage points in 2018, but increased to 157% in 2019. Russia
maintained its third position in the top 5 with a slight increase in share
from 9.8 (2000) to 10.4% (2019). The major changes in the top 15 energy
producers in the first two decades of the 21st century were the large reduc-
tion in the EU-28's share of world energy production from 9.5 (2000)
to 4.9% (2019) and the promotion to the top 10 of Brazil and the top 15
of Iraq and Qatar. Eliminated from top 15 were: United Kingdom, Mexico

37 International Monetary Fund, Datamapper, “International Monetary Fund” [online],
2022 [accessed: March 2022]: <https://www.imf.org/external/datamapper/NGDP_
RPCH@WEO/OEMDC/ADVEC/WEOWORLD?year=2022>.
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Figure 3. Annual average growth of real GDP of major energy producers in 2018-2019 (in %)
Note: the largest energy produces ranked according to the size of their energy production in 2019.
Source: own elaboration and calculations based on: International Monetary Fund Datomapper

and Venezuela. Nevertheless, over the past two decades, the world’s larg-
est energy producers have invariably been China, the US, Russia, the EU,
Saudi Arabia, India and Canada. It is worth remembering, however, that
this balance of power is based on the dominance of traditional energy
resources. The war in Ukraine is forcing an energy policy that ensures
the energy security of countries interested in putting an end to the trag-
edy in Ukraine as soon as possible, due to their dependence on gas
and oil imports from Russia. This entails speeding up the transforma-
tion of the energy sector towards a decisive increase in the proportion
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of renewable sources, all the more so because, during the period under
review, the process of structural change towards renewable energy sources
did not bring the expected results.

Averaged global indicators of energy production structure by sources
in 2000 and 2019 do not lead to positive conclusions - the share of coal as
source of energy increased, the share of crude oil decreased, the share of nat-
ural gas insignificantly went up. The role of nuclear energy declined. As for
RES, water, wind as well as solar energy rose, but biofuels & waste energy
fell. Countries responsible for augmenting the share of coal as a source
of energy are China, Australia, Indonesia, India and Russia. Still, posi-
tive structural changes are clearly visible in some regions and countries -
the European Union and the United States. The share of coal in the energy
production dropped: in the US from 32.2 (2000) to 15.0% (2019), and
in the EU from 22.6 to 14.7%. Nevertheless, in the US - in the group of other
conventional commodities - the share of crude oil rose from 21.9 to 33.0%
and that of natural gas from 26.8 to 34.6%, while the share of nuclear power
declined from 12.5 to 9.5%. In the EU-28 changes in the group of other con-
ventional commodities were different than in the US: the share of crude oil
dropped from 18.4 to 10.5% and that of natural gas from 22.1 to 11.8%, while
the share of nuclear power increased from 25.9 to 29.4%.

In the transformation of energy sector the transition to renewable
energy sources is deemed the most important. In the period 2000-2019
such changes varied strongly between regions and countries. An unques-
tionable leader in utilizing renewables to generate energy is the European
Union in which their share increased from 11.0 to 33.4% in analyzed
period. The United States have a low share of renewables in the energy
production structure (6.6-7.9%). Nigeria had the greatest achievements
in the use of renewable resources - an increase in the share from 35.4
to 45.7%, however only in biofuels and waste category. Brazil should
also be recognized for its renewable and waste share, which amounted
to 43.0% in 2019. Also, India had notable results in energy sector trans-
formation. Its share of renewable and waste was 40.5% in 2000. Despite
a drop of their share to 375% in 2019, in absolute terms RES production
went up by 60%. Unfortunately, China and Indonesia have relatively low

38 The share of RES calculated as the sum of the following columns of table 1: hydro,
wind, solar, etc. and biofuels and waste.
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shares of renewable sources in energy production of 12.2% and 12.7% (2019),
which have fallen compared to 2000. To sum up, changes in the structure
of energy sources towards increasing the significance of renewables are
noticeable but they are clearly concentrated in Europe and in some coun-
tries of the worlds.

What remains to be answered is the impact of the transformation
of the energy sector on fuel markets. The table 2 provides data on 15 larg-
est exporters of energy raw materials and electricity.

Table 2. Largest energy exporters in 2000, 2018 and 2019; energy export structure
by countries and by sources

2000
World 1000 | 108 | 531 | 208 | 141 0.0 12 | 159828
EU-28 114 64 | 279 | 496 | 112 0.1 48 | 18224
Russia 100 67 | 379 | 139 | 409 0.0 0.5 16013
Saudi Arabia 9.8 00 | 846 | 154 0.0 0.0 00 | 15680
Norway 5.4 02 | 740 45 | 205 0.0 0.9 8621
Canada 59 96 | 393 75 | 414 0.0 7x 8364
Venezuela 42 36 | 723 | 241 0.0 0.0 0.0 6677
Australia 40 | 791 | 126 23 6.0 0.0 0.0 6428
Iran 3.6 00 | 89 | 130 00 0.0 0.1 5693
gi"ni;‘i“:)m 3.4 06 | 746 | 160 8.7 0.0 0.0 5421
UEA 3.2 00 | 780 | 173 47 0.0 0.0 5148
Nigeria 3.1 00 | 953 0.9 3.8 0.0 0.0 4933
Algeria 3.0 00 | 344 | 198 | 458 0.0 0.0 4846
Iraq 2.8 00 | 963 3.7 0.0 0.0 0.0 4507
Indonesia 28 | 313 | 282 80 | 323 0.0 0.0 4480
Mexico 2.6 00 | 952 45 0.2 0.0 0.0 4105
USA 25 | 400 64 | 464 5.8 0.0 13 4006
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World 100.0 14.9 41.3 25.2 17.2 0.4 1.0 248290
Russia 12.3 18.3 36.0 17.8 27.7 0.0 0.2 30490
EU-28 9.1 25 113 65.7 12.2 25 5.8 22666
USA 8.5 13.6 24.8 43.8 16.8 0.8 0.2 21152
Saudi Arabia 8.3 0.0 76.0 24.0 0.0 0.0 0.0 20619
Australia 5.6 742 33 0.7 21.8 0.0 0.0 13929
Canada 5.3 6.2 63.0 7.1 21.6 0.4 1.7 13038
Indonesia 4.6 85.7 3.7 13 8.6 0.6 0.0 11527
Iraq 33 0.0 98.8 1.2 0.0 0.0 0.0 8223
Norway 31 0.0 336 11.0 54.4 0.0 0.9 7790
UEA 31 0.0 73.9 229 3.2 0.0 0.0 7814
Qatar 3.0 0.0 2569 13.1 61.0 0.0 0.0 7507
Netherlands 2.6 0.1 0.6 72.0 25.4 0.9 11 6427
Iran 2.4 0.3 74.0 17.1 83 0.0 0.4 5963
Kuwait 2.3 0.0 79.2 20.8 0.0 0.0 0.0 5642
Nigeria 2.0 0.0 80.8 0.2 19.0 0.0 0.0 4931
Kazakhstan 1.9 10.6 63.2 5.0 20.8 0.0 0.4 4635
2019
World 100.0 15.0 41.3 243 17.9 0.4 1.1 247347
Russia 12.7 18.3 359 17.2 28.4 0.0 0.0 31526
USA 9.1 10.3 314 40.7 20.3 0.7 0.3 22578
EU-28 8.8 25 115 64.3 12.7 2.8 6.1 21802
Saudi Arabia 7.5 0.0 80.3 19.7 0.0 0.0 0.0 18634
Australia 6.0 711 35 0.7 24.7 0.0 0.0 14943
Canada 5.4 6.5 64.0 7.1 20.3 0.4 1.6 13352
Indonesia 4.7 89.9 13 1.4 6.8 0.6 0.0 11658
UEA 3.6 0.0 745 22.6 2.9 0.0 0.0 8842
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Iraq 35 0.0 97.5 2.5 0.0 0.0 0.0 8567
Norway 3.0 0.0 346 113 53.5 0.0 0.6 7483
Qatar 3.0 0.0 27.2 10.7 62.1 0.0 0.0 7480
Netherlands 2.4 0.1 0.6 73.4 23.7 1.1 1.2 6041
Kuwait 2.2 0.0 80.5 19.5 0.0 0.0 0.0 5403
Nigeria 2.1 0.0 81.8 0.0 18.2 0.0 0.0 5159
Kazakhstan 1.8 10.1 64.2 4.7 20.7 0.0 0.0 4559
Iran 1.4 0.4 53.1 30.4 15.4 0.0 0.7 3508

Note: heat - insignificant values.
Source: own compilation based on International Energy Agency data and statistics

The first seven of major fuel exporters in 2000 comprised the EU-28,
Russia, Saudi Arabia, Norway, Canada, Venezuela and Australia, with sha-
res in the world exports ranging from 11.4 to 4.0%. Together, they repre-
sented 50.0% of global export of energy commodities. The commodity
structure of exports was predominated by crude oil, oil products and
natural gas, but with a large advantage of crude oil which accounted for
over 70% of fuel exports in: Norway, Venezuela the United Kingdom and
UAE, over 80% in: Saudi Arabia and Iran, and over 90% in: Nigeria, Iraq
and Mexico. The EU-28 countries, Canada, the US and Russia were dis-
tinguished by a more diversified structure of exports of traditional energy
resources. The main coal exporters included: Australia (79.1% of its energy
export), the US (40.0%) and Indonesia (31.3%). The exports of the EU-28,
Canada and USA already covered electricity (4.8%, 2.2% and 13%). What
changes can be identified in 2018? First, the composition of the top seven
exporters changed: Norway and Venezuela dropped out of the group, and
the US and Indonesia joined it. The top three were Russia, the EU-28
and the USA, and other countries changed places in the ranking. Second,
the combined share of the top seven exporters in world exports rose
to 53,7%. Third, Russia enlarged the diversification of exports of traditio-
nal raw materials, but the share of gas exports generally decreased and
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coal exports increased significantly. Indonesia become the seventh expor-
ter in the world due to coal exports (857% of its fuel exports in 2018).
Noteworthy is the appearance of biofuels and waste in global energy com-
modity exports, with an outstanding share of the EU-28, but its share is
very low in global scale.

In 2019, the largest increases in the share of global exports were
recorded in the US, Russia and Australia. In contrast, decreases
in the share of energy commodity exports took place in Iran, Saudi
Arabia and the EU-28. However, these substitutions did not exceed 1 p.p.
In the structure of energy commodity exports, changes compared to 2018
are insignificant, but the decrease in the share of coal and the increase
in the share of oil and gas in the US exports are noteworthy. Moreover,
Indonesia’s exports were further dominated by coal (89.9%). Summarising
the developments in the energy commodity export market, it should be
noted that the top 15 energy commodity exporters were joined in 2019
by Kazakhstan with its offer of three valuable conventional raw materials,
namely oil, gas and coal. The increase in importance in the export struc-
ture of petroleum products during the period under review should also
not be overlooked.

If the main exporters of energy raw materials to date have included
countries with the largest reserves of oil, gas and coal, the largest importers
are countries with great economic potential and distinguished by high GDP
growth rates. Therefore, imports of energdy commodities are highly concen-
trated as set out in table 3.

In 2000 the first seven importers of energy raw materials accounted
for 84.0% of world imports, and the top three (EU, the US, Japan) for 63.4%.
For the top seven importers, the most crucial imported fuel was crude
oil, share of which ranged from 44.8% in Germany to 74.7% in the US.
In Germany natural gas accounted for 25.9% of imports. France and Italy
also had comparable shares of gas in their imports (22.4% and 27.0%).
The possibilities of obtaining gas from Russia influenced the structure
of fuel imports in the EU countries. In the structure of Japanese imports
by energy sources, coal was second (22.5%), similarly in Korea (18.9%).
What changes can be noted in 2018-2019? China and India advanced
to the top seven importers, while Italy and France fell to the positions
of 10th and 11th on the importers’ list. The share of seven major fuel
importers in the world imports decreased from 84.0% to 74.0%. In 2019 it
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Table 3. Largest energy importers in 2000, 2018 and 2019; energy import structure
by countries and by sources

2000

World 1000 | 107 | 548 | 191 | 141 0.0 12 | 158375
EU-28 333 | 100 | 503 | 186 | 192 0.1 1.8 52779
USA 18.6 14 | 747 | 108 | 125 0.0 0.6 29394
Japan 115 | 225 | 506 | 123 | 146 0.0 0.0 18164
Germany 6.2 94 | 448 | 182 | 259 0.0 16 9883
South Korea 55 | 189 | 609 | 119 8.3 0.0 0.0 8653
Italy 46 76 | 518 | 111 | 27.0 03 2.2 7301
France 43 82 | 526 | 165 | 224 0.0 0.2 6812
Netherlands 3.4 64 | 483 | 339 9.8 0.0 16 5319
China 3.1 45 | 593 | 333 21 0.0 0.9 4961
Spain 29 | 123 | 548 | 176 | 143 0.0 1.0 4535
India 26 | 148 | 756 9.6 0.0 0.0 0.1 4197
ﬂ;‘;;‘im 24 | 171 | 631 | 161 23 0.0 1.4 3731
Singapore 2.2 0.0 51.7 46.9 1.4 0.0 0.0 3455
.‘r:;i';‘;se 21 | 341 | 487 | 106 6.6 0.0 0.0 3336
Belgium 20 | 111 | 497 | 202 | 175 0.1 13 3170
Canada 19 | 209 | 651 | 102 18 0.1 18 3018

2018

World 1000 | 146 | 430 | 237 | 172 05 11 | 242093
EU-28 25.8 75 | 401 | 238 | 248 15 23 62558
China 141 | 198 | 566 | 111 | 123 0.0 0.2 34159
USA 10.1 05 | 739 | 131 | 114 0.2 0.9 24465
India 72 | 305 | 554 7.9 6.1 0.0 0.1 17505
Japan 71 | 287 | 372 | 107 | 231 03 0.0 17155
South Korea 5.6 24.7 47.3 12.7 15.3 0.0 0.0 13542
Germany 41 | 132 | 369 | 175 | 301 11 1.2 9809
Netherlands 36 40 | 305 | 428 | 212 03 11 8627

SPRAWY MIEDZYNARODOWE 2022, T. 75, NR 3/4



Major Energy Producers, Exporters and Importers - Transition to Renewables Sources... 2 63

Singapore 3.0 03 | 328 | 617 5.1 0.0 0.0 7293
France 2.7 60 | 355 | 279 | 286 12 08 6421
Italy 2.6 58 | 428 | 105 | 363 1.9 2.7 6403
gi"ni;%im 25 50 | 380 | 252 | 280 2.6 13 5990
Spain 23 72 | 532 | 139 | 229 13 16 5547
%"ii';‘;se 21 | 318 | 373 | 146 | 163 0.0 0.0 5190
Turkey 20 | 212 | 193 | 234 | 359 0.0 0.2 4828
Mexico 18 5.8 0.7 | 519 | 413 0.0 03 4475
2019
World 1000 | 147 | 424 | 235 | 17.8 0.6 11 | 242089
EU-28 25.8 61 | 395 | 236 | 268 16 23 62528
China 151 | 196 | 580 | 100 | 12.2 0.0 0.2 36476
USA 9.3 06 | 712 | 151 | 118 03 0.9 22578
India 76 | 302 | 530 9.9 6.9 0.0 0.1 18335
Japan 69 | 202 | 374 | 103 | 226 0.4 0.0 16633
South Korea 55 | 253 | 463 | 131 | 152 0.0 0.0 13235
Germany 4.1 11.7 36.4 17.9 315 1.0 1.4 10043
Netherlands 35 33 | 322 | 420 | 212 0.5 0.9 8409
Singapore 3.0 03 | 314 | 630 53 0.0 0.0 7244
France 2.7 47 | 321 | 294 | 316 14 0.9 6486
Italy 2.6 43 | 433 9.7 | 383 18 2.5 6360
gi':;‘;‘im 2.4 35 | 385 | 244 | 287 3.4 15 5849
Spain 2.2 43 | 540 | 142 | 250 13 1.2 5413
%‘ii’;‘;se 21 | 326 38.1 13.1 16.2 0.0 0.0 5122
Turkey 20 | 211 | 286 | 179 | 323 0.0 0.2 4829
Mexico 18 6.3 04 | 532 | 398 0.0 03 4316

Note: heat - insignificant values.
Source: own compilation based on International Energy Agency data and statistics
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slightly rose to 74.3%. The share of the top three decreased to 50.2% (2019).
There has been a de-concentration of imports as a result of the increased
energy demand of those developing countries that have embarked
on a high growth path. The main changes in the top exporters are a rise
in the ranking of China and India and a fall in the ranking of Japan,
France, Germany, Italy and Spain. A significant change in the structure
of imports by energy carrier is the increase in gas imports by European
countries and coal imports by Asian ones.

Conclusions

Addressing the research questions formulated in the introduction, we pre-
sent the main findings.

Diversification of energy sources progressed between 2000 and
2019, but mainly concerned the share of coal, oil and gas. In contrast,
the share of wind, and solar increased slightly, and biofuels declined
slightly. Negatively, the share of renewables in energy production in China,
Indonesia and India declined as overall electricity demand went up. From
the point of view of the preferred energy policy objective of decarbonising
production, the changes in the energy source mix over the period under
review did not result in an improvement, but in a deterioration. Globally,
the share of coal in energy production increased from 22.8 to 271%. This was
driven by China, Australia, Indonesia, India and Russia. Positive changes
in this respect were recorded in the United States and the European
Union. In the former case the share of coal as an energy source decreased
from 32.2 to 15.0%, and in the latter from 22.6 to 14.7%. In the United
States, the decrease in the share of coal in energy production was compen-
sated by the increase in the share of oil and gas. In the European Union,
the results of the transformation of the energy sector were, compared
to other countries, exceptionally good. The use of crude oil in energy pro-
duction fell from 18.4 to 10.5%, natural gas from 22.1 to 11.8% and renewa-
ble sources increased from 11.0 to 33.4%.

The second research question concerns the results of verification
of the position of the majority of International Political Economy the-
orists claiming that the market mechanism without state support is not
able to ensure the energy sector transformation consisting in moving
away from fossil fuels to increasing the share of clean energy sources.
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The involvement of the state in the transformation of the energdy sec-
tor is understood as creating a solid legal basis and a regulatory system
based on efficiently functioning institutions and social dialogue. IPE the-
orists see greater opportunities for implementing the ecological modern-
isation strategy in highly developed countries with democratic regimes
than in emerging economies and authoritarian regimes. At the same time,
they emphasise that the role of the state at the contemporary stage must
go beyond its traditional economic functions. What does the research
reveal about this issue? The empirical analysis conducted in this article
shows that the best results in the transformation of the energy sector have
been achieved by the EU, whose countries are market economies in which
the state undertakes and exercises regulatory functions. Their political sys-
tems are based on parliamentary democracy, although a detailed analysis
of political-economic systems may reveal some differences, the presented
results of energy sector transformation in the EU confirm the hypothe-
ses formulated by IPE theorists. Empirical analyses of selected EU coun-
tries and local government activity also indicate that they are undertak-
ing ambitious plans to achieve environmental and climate sustainability
(e.g. Germany, Sweden, Slovenia, Spain).

In the third question, the authors address the issue of the impact
of the transformation of the energy sector and changes in the energy
markets on the global balance of economic power and conclude that
the resources of energy raw materials since the second half of the 20th cen-
tury, which are concentrated in a small group of countries, give them great
opportunities to directly affect the situation in the markets for energy raw
materials. The large share in global exports of the most important energy
raw materials and the formation of world prices had a strong impact on:
the situation in other markets and the general global economic situa-
tion due to the transmission of inflation, exchange rate fluctuations and
growing payment deficits of energy raw material importers and surpluses
of their exporters. As a result, these phenomena lead to slower economic
growth and recession. The balance of power is evolving along with techno-
logical progress, changes in the economic efficiency of countries and their
economic potential. Structural changes in the energy sector and the grow-
ing importance of alternative sources of energy production will reduce
the dominance and influence on the global economy of the major exporters
of fossil energy resources. The growing importance of local energy systems
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based on wind, solar and biofuels can be expected. Given the strong deter-
mination of countries dependent on oil and gas imports from Russia
to diversify their energy sources (in conditions of current political insta-
bility), the process of structural change in the energy sector should gain
new momentum.

Question 4 is about Russia’s chances of retaining its dominant posi-
tion on the global energy market. It is not possible to give an unequiv-
ocal answer due to the difficult to predict scenarios for the resolution
of the war conflict and Russia’s policy. Therefore, we focus our attention
on the current strengths of Russias position in the global oil and gas
markets and the possible consequences of a reduced role for fossil fuels.
An analysis of the rich literature on the subject shows that Russian energy
power at the beginning of the second decade of the 21st century is suffi-
cient to maintain its superpower position (cf. table 2). To a large extent,
investments in the development of transmission infrastructure in Europe
and Asia, among others, have contributed to this. The second major asset
of Russia’s power is the monopolistic position of Gazprom and other
Russian companies and their influence on the situation on the world's fos-
sil fuel markets and thus on the global economy. However, given the real
opportunities for changing the structure of sources in energy production
and the growing importance of national and local energy supply options,
a raw material revolution is inevitable. This begs the next question: over
what period of time is this realistic? Taking into account the technolog-
ical and capital conditions, we can consider the perspective of the turn
of the second and third decades of this century.

In conclusion, the authors would like to point out the research gap that
exists in the area of issues that make up the development of an energy pol-
icy model adapted to global economic interdependence and the global eco-
logical and climatic effects of growing energy production based on fossil
fuels, as well as the dangers resulting from high dependence on an energy
superpower such as Russia. This gap is the lack of a regulatory and institu-
tional system underpinning global governance. Conceptualising this prob-
lem in an academic discussion is a valuable support and recommendation
for initiatives in the G7 and G2o0.
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