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Preface

Although liquefied natural gas (LNG) was already manufactured in the
nineteenth century and the regular LNG exports started already 60 years
ago, in international gas trade the LNG boom only started in the begin-
ning of this millennium. As a consequence of this boom, the volume
of international LNG trade has tripled in the past two decades. In fact,
the LNG supply has grown faster than its consumption, which has led to
the LNG oversupply and a fall in prices. Despite the current oversupply,
international LNG trade is forecasted to double its current level by 2040.

The roots of this book are in the year 2015, when the
Centrum Balticum Foundation (www.centrumbalticum.org/en) oper-
ating in Turku, Finland compiled a research brief ‘Natural Gas Revolu-
tion and the Baltic Sea Region’. This book returns to that revolution to
analyse how the revolution has progressed in the Baltic Sea region. The
main purpose of this book is to describe the development of natural gas—
particularly LNG—in the Baltic Sea region and to assess the security of
energy supply linked with LNG.

This book is a collection of articles. This book begins with Mariusz
Ruszel’s article examining the global LNG development. This Polish
professor discusses in his article the way the geoeconomic factors impact
the LNG exports, the way the competition between LNG exporters is
turning out and the way the corona pandemic will change the global LNG
market. Ruszel observes that many long-term gas contracts will expire
within the next ten years. What these contracts will be replaced with has
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an impact on the entire European gas market. After the global perspective,
the book deals with the European Union. Kari Liuhto analyses the devel-
opment of natural gas—particularly LNG—in the energy consumption of
the European Union in this millennium. Following a detailed review, this
Finnish professor addresses the energy supply risk caused by the fact that
few LNG tankers are owned by EU countries. After these two introduc-
tory chapters, the analysis turns to the Baltic Sea region, the geographic
focus of the book.

Leonid Grigoryev and Dzhanneta Medzhidova approach a role of LNG
in the Baltic Sea countries through climate change and the EU’s Green
Deal. This Russian duo seeks to find out what kind of role will lique-
fied natural gas have in the transition from fossil fuels to renewable
energy in the Baltic Sea region. The third Russian expert of the book
Andrey Shadurskiy describes in detail the current state of Russian LNG
export terminals and outlines the future development of the Russian LNG
exports. Shadurskiy writes that Russia aims at being at least the world’s
second largest LNG exporter within the next 15 years.

Mykhailo Gonchar and Igor Stukalenko examine Russian natural gas
exports through pipelines. These Ukrainian experts analyse the position
of the Nord Stream gas pipes, Belarus and Ukraine in the Russian gas
exports to the European Union. They reveal startling historic evidence
of the way the former Soviet Union strove to use natural gas and gas
pipelines for its geopolitical purposes and the way the natural gas pipelines
have returned to Russian foreign policy during President Vladimir Putin’s
terms in office. Gonchar and Stukalenko also introduce a novel idea that
the EU could utilise Ukraine’s large underground gas storages when
aiming at enhancing the EU’s security of supply of natural gas.

In his article, Jakub M. Godzimirski deals with the hydrocarbon
reserves of Europe’s second largest energy exporter Norway, as well
as the development of their production and exports to the European
Union and Great Britain. Godzimirski’s article reveals the decrease in
Norway’s gas production in the 2030’s and Norway’s significant role as
gas supplier to Poland through Baltic Pipe. The article also points out
that Norwegian natural gas may have an essential role in the production
of green hydrogen. Norway’s relatively voluminous gas reserves, well-
developed energy infrastructure and access to renewable hydropower can
make Norway a dream partner for the EU in a new era of green hydrogen.

In his article, Professor Dariusz Zarzecki examines the progress of the
LNG revolution in Poland, i.e. how Poland built the Baltic Sea region’s
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largest LNG import terminal in Świnoujście in north-western Poland.
Poland intends to expand this LNG terminal and is planning to build
a second LNG receiving port in Gdańsk in north-eastern Poland. Once
Świnoujście has been expanded, the Gdańsk LNG import terminal and
Baltic Pipe have been constructed, the import capacity of these units
exceed Poland’s annual natural gas consumption. From Poland, we move
to the Baltic States. Our first point of interest is the LNG import terminal
opened in Lithuania in 2014. Thanks to this LNG receiving unit, the
Baltic States are no longer solely dependent on Russian natural gas. The
article by Tadas Jakštas studies the energy security of the Baltic States
and the significance of Lithuania’s LNG import terminal to security of
energy supply in the Baltic States. Both the articles of Zarzecki and Jakštas
indisputably demonstrate that the LNG receiving facilities in these coun-
tries have decreased the dependence on Russian natural gas and lowered
the price of gas deliveries from Russia by breaking Gazprom’s unnatural
natural gas monopoly.

Reinis Āboltiņš analyses the energy production and energy consump-
tion in the Baltic States, as well as Latvia’s plans to build LNG import
infrastructure on its soil. In addition to describing Latvia’s plans for an
LNG receiving port, Āboltiņš presents an extremely significant factor in
the security of energy supply of all the Baltic States, i.e. the underground
gas storage in Inčukalns, Latvia, which is the largest in the Baltic States.
This gas storage allows all the three Baltic States and Finland to meet their
natural gas needs during the whole winter season.

After the Baltic States, we turn to Finland. Laura Klemetti and Hanna
Mäkinen study the development of natural gas—particularly LNG—in
Finland and the role of the Balticconnector gas pipeline between Estonia
and Finland in Finland’s energy supply. These Finnish researchers point
out that Balticconnector alone does not bring true gas diversification
for Finland, and therefore the security and diversification of gas supply
in Finland and the Baltic States necessitates the completion of the gas
interconnection between Poland and Lithuania (GIPL).

At the end of the book, Anna Mikulska assesses the significance of the
diversification of gas imports in the Baltic Sea region countries and the
integration of gas transport infrastructures to the security of energy supply
in the region. Using a calculation model, this Polish-born energy expert,
who currently lives in the USA, shows how much the Baltic Sea region
countries still now are over-dependent on Russian natural gas.
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In the epilogue, Kari Liuhto, the editor of the book, gathers the
main observations of the chapters and attempts to outline the future
development of natural gas in the European Union and the Baltic Sea
region.

Turku, Finland Kari Liuhto
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Poland 191
Dariusz Zarzecki

ix



x CONTENTS

8 The Klaipeda LNG Terminal and Its Impact
on the Baltic States’ Gas Market 221
Tadas Jakštas

9 Energy and Climate Policy: Driving Factors Affecting
the Future of LNG in Latvia 245
Reinis Āboltiņš

10 New Sources of Natural Gas for Finland: The
Balticconnector Pipeline and LNG Imports 275
Laura Klemetti and Hanna Mäkinen

11 How Much Gas Is Enough?: Energy Security
and Natural Gas Infrastructure in the Baltic Sea
Region 309
Anna Mikulska

12 Epilogue 349
Kari Liuhto

Index 359



Notes on Contributors
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CHAPTER 1

The Development of Global LNGExports

Mariusz Ruszel

Introduction

Global consumption of natural gas has been steadily increasing over
recent decades. In the period 2000–2019 alone, consumption increased
by nearly 60% from 2,400 billion cubic metres (bcm) to over 3,900bcm
(BP, 2020). Despite increased global consumption, documented natural
gas reserves are also growing as a result of new technology develop-
ments and discoveries of new gas fields. During the period 2000–2019,
the volume of documented natural gas reserves increased from 138,900
bcm to 198,800 bcm, of which nearly 50% are located in the Russian
Federation, Iran and Qatar. At the same time, the share of natural gas in
global primary energy consumption is increasing. Analysing the process
of consumption growth, we observe that natural gas consumption is
growing fastest in the Middle East, Asia–Pacific and Africa. The fastest
growth in the last two decades has occurred in global exports of lique-
fied natural gas. Between 2000 and 2019, international trade in liquefied
natural gas increased from 140 to 485 bcm, i.e. more than threefold, with
particularly rapid growth over the past five years (Liuhto, 2020).
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Although the SARS CoV-19 pandemic, i.e. COVID-19, has
contributed to a decline in gas consumption globally in 2020, the annual
global LNG trade is expected to increase to 585 bcm by 2025. The
pandemic contributed to a correction of the IEA’s forecasts reducing the
assumed average annual growth rate from 1.8% to 1.5% by 2025, which
means a loss of 75 bcm of natural gas growth in this period (Interna-
tional Energy Agency, 2020a). This underlines the strategic importance
of LNG in enhancing the security of supply to end users, and contributes
to a competitive natural gas market in an environmentally sustainable
manner. Discovery of further sources of natural gas in places remote
from the existing and planned routes of transmission pipelines, as well as
the development of maritime transport have contributed to the dynamic
development of the global liquefied natural gas market (Gałczyński et al.,
2017).

The development of global trade in liquefied natural gas is deter-
mined by the number of countries with energy infrastructure capable of
exporting and importing it. The availability of liquefied natural gas on the
global market, which is being increasingly liberalised, is steadily increasing
(Shabaneh & Schenckery, 2020). LNG supply contracts are increasingly
flexible, they are concluded for a short period of time, and the raw mate-
rial price is indexed to the price of gas hubs. This means that the process
of development of the global LNG market is similar to the way the global
oil trade has developed (Wang et al., 2020).

The objective of this article is to analyse the development perspectives
of the global LNG exports. Thus, the following research questions have
been formulated:

– What geoeconomic factors influence the development of LNG
exports?

– How is the competition between liquefied natural gas exporters
developing?

– How is the development of LNG infrastructure for liquefied natural
gas exports developing?

– What is the impact of the SARS CoV-2 pandemic on the liquefied
natural gas market?

The following research hypothesis was developed: the oversupply of
liquefied natural gas combined with the economic impact of the SARS
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CoV-2 pandemic will contribute to the acceleration of the liquefied
natural gas trade until 2030.

The article uses the theory of geoeconomics. A neo-realistic approach
(structural realism) is also visible, as strategic interests in the area of
energy security have been identified, and the rivalry between countries
in a defined system, i.e. the global liquefied natural gas supply market,
has been analysed (Waltz, 1990).

This chapter includes firstly the identification of the factors that shape
the development of global LNG exports. Thereafter, the chapter anal-
yses the competition between the current and new exporters in a time
of natural gas oversupply. Thirdly, the projection of the development of
LNG export terminals is given. The article ends with conclusions and
policy implications related to the development of LNG exports.

The Geoeconomy Shaping Global LNG Exports

The supply of liquefied natural gas is of strategic importance in the
context of strengthening the energy security of importing countries and
improving the competitiveness of their economies. The global LNG
market is characterised by a high rate of competition between suppliers
for end customers. The article assumes that countries use their economic
potential as a tool to achieve strategic geopolitical goals. The research
limitation is the intention that the issue of energy security is analysed
from the perspective of the state as the most important actor in inter-
national relations, which is part of the theory of realism. However, the
approach has been narrowed down to liquefied natural gas. The classical
geopolitical approach is characterised by reasoning based on the percep-
tion of space as an area of competition for the territory and authorities
over it (Kjellén, 1899; Ratzel, 1897; Spykman, 1944). Geopolitics deter-
mines how countries compete for natural resources in a given area (Flint,
2012).

The territorial area is important from the perspective of its use for
extraction, transmission, storage or distribution activities in the context
of energy resources. If there are deposits in the area, they are regarded
as strategic resources. On the other hand, the territory is used for transit,
that is to say, for transmission by land or sea. Simultaneously, the coun-
try’s territorial location is of a great importance in terms of shaping its
foreign policy objectives and energy strategy (Correlj’e & van der Linde,
2006). Geopolitics is increasingly seen through geoeconomics as a result
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of developing economic interdependencies, new technologies and inter-
national law (Luttwak, 1990). Moreover, modern competition between
countries takes place in the economic and technological spheres (Waltz,
1993). However, economic policy, including instruments stemming from
energy policy, is subordinated to strategic objectives. In this article, the
research assumption was that states can use their economic potential to
achieve geoeconomic and even geopolitical goals (Luttwak, 1990). Glob-
ally, natural gas supplies have already been used on many occasions as
an instrument of political pressure to achieve specific geopolitical objec-
tives (Bettzüge & Lochner, 2009; De Jong et al., 2010; Yergin, 2012;
Goldthau & Boersma, 2014; Ruszel, 2015a; Stulberg, 2017). When
analysing the issue of global development of liquefied natural gas exports
in view of the geoeconomic approach, the following premises are seen
(Waltz, 1990).

Firstly, it is strategically important for a country to have a proven
natural gas resource that is sufficient to produce enough natural gas to
be exported. With the development of new technologies to drill deeper
wells and the use of unconventional forms of natural gas production, the
global reserves of natural gas are increasing, exceeding global consump-
tion. The discovery of new deposits or the commencement of exploitation
of existing natural gas deposits on a larger scale provides the basis for
the construction of energy infrastructure enabling the exports of natural
gas in a liquefied form. At the same time, liquefied natural gas transport
technology has improved, and the fleet of modern methane carriers on
the global market has grown. These factors are contributing to a steady
increase in the number of countries able to export and import LNG. At
the end of 2020, liquefied natural gas was being exported by 21 countries
and imported by 42 countries (International Energy Agency, 2020a).

Secondly, individual natural gas exporting countries aim to create their
own geoeconomic space, which is an international system, i.e. an area
of co-operation or competition between individual countries. Simultane-
ously, a system defined in this way becomes an essential condition for
achieving its strategic objectives. It is based on the creation of appropriate
natural gas transmission corridors via pipelines through transit countries
or shipping routes transporting liquefied natural gas from an LNG export
terminal to an LNG import terminal. In addition to building the appro-
priate energy infrastructure, it is necessary to guarantee the security of
continuity of raw material transport by land or sea.
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Thirdly, the areas of geoeconomic activity created by individual coun-
tries in the supply of liquefied natural gas infringe other areas defined
by other exporters. In this way, there is direct competition between
individual LNG exporters for end users. This process puts pressure on
the structure of natural gas contracts, their flexibility, and the prices of
the liquefied natural gas supplied. This is all the more the case since
maintaining the exporter’s position of dependence on its LNG supply is
strategic as it constitutes an instrument to support geopolitical objectives
(Jean, 2003; Ruszel, 2015b, 2019). As the amount of natural gas avail-
able on the global market increases, competition between producers and
exporters will increase. The strongest states will be able to defend their
geoeconomic spaces, as this will be an indication of their state power. At
the same time, it will be strategically important to maintain the position of
supply to the customer in question, especially in a situation of increasing
market competition and the effects of the SARS-CoV-2 pandemic.

In this context, the shaping of the global LNG market is influenced by
geoeconomic factors, of which the following are the key factors. First of
all, already in 2018 there was a global oversupply of natural gas, which
contributed to a decrease in gas prices on global trading platforms and
hubs. In 2019, LNG spot prices in the Asian market fell by 44% compared
to 2018 (International Energy Agency, 2020a). In 2019, the price of
natural gas in the largest European gas hub, TTF in the Netherlands, fell
by 45% compared to 2018, and in the American Henry Hub by 19% at the
same time (International Energy Agency, 2020a).1 In 2020, the decline
in the European TTF hub deepened to a record low. The price of natural
gas fell threefold from EUR 25.0/1 MWh to around EUR 8.5/1 MWh
in the 2018–2020 period. At a record low point, it reached EUR 7.5/1
MWh, which was the lowest TTF gas price since 2006. Increased natural
gas production has contributed to the accumulation of record-breaking
natural gas reserves in global terms, which has increased pressure on the
price of natural gas in global markets.

Secondly, the SARS CoV-2 pandemic has contributed to the global
economic slowdown, with the fuel sector in particular being hit by a sharp
drop in consumption. The IEA estimates that the global fall in natural gas
consumption will be three percent in 2020, or nearly 120 bcm (Inter-
national Energy Agency, 2020c). Under these circumstances, the high

1 TTF, the Title Transfer Facility, is a virtual marketplace where it offers gas to other
parties. TTF was set up in 2003.
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flexibility of natural gas markets in adapting to sudden falls in demand
has been ensured by the global LNG trade. While the natural gas market
has changed significantly in the wake of the pandemic, the role of LNG
trade with its supply flexibility may make this type of transaction more
dynamic than traditional pipeline supplies.

The IEA estimates that despite a decrease in natural gas consump-
tion due to the SARS CoV-2 pandemic, the annual world LNG trade is
expected to increase to 585 bcm by 2025. However, market uncertainty
and the economic downturn due to the pandemic may have their effects in
the coming years. In 2020, there was a reduction in demand for natural
gas in European countries, which in turn reduced the maritime supply.
This situation is being effectively exploited by the People’s Republic of
China, which is rapidly trying to return to the GDP growth of 2019,
and this contributes to increasing demand for natural gas, including glob-
ally cheap LNG. On the other hand, the natural gas supplied to Europe,
mainly by the Russian company Gazprom, is partly based on indexing
the price to oil, and this is proving to be beneficial for consumers under
the current circumstances, as oil has noted record declines. However,
this will cause further financial problems for this Russian company, which
will reduce the budget revenues of the Russian State. Simultaneously, the
drop in gas prices, including liquefied natural gas prices, has also nega-
tively affected US exporters, for whom the current market conditions
make their gas no longer competitive. This means that the SARS CoV-2
pandemic is having a huge impact on the price of liquefied natural gas on
the world market (International Energy Agency, 2020a).

Thirdly, gas contracts are an important element influencing the devel-
opment of the liquefied natural gas market. At present, many natural
gas consumers depend on a long-term onshore supply contract which
discourages a policy of diversification of natural gas supply sources and
development of alternative energy infrastructure allowing them to benefit
from the global LNG market. Many liquefied natural gas importers have
also signed long-term gas contracts. It is estimated that between 2021
and 2025 nearly 30% of long-term LNG contracts will expire, and by
2030 as much as 40% (International Energy Agency, 2020b). This will
increase competition between exporters for end users. It will be impor-
tant whether the contracts include a destination clause,2 which most LNG

2 The ‘destination clause’ in long-term contracts restricts the possibility of further
distribution of natural gas.
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supply contracts in 2020 were signed with. The current market situation
may reduce contracts with the possibility of a flexible delivery point. In
the period 2019–2020, the number of contracts with the possibility of
a flexible delivery location decreased by more than 50%, the number of
new long-term contracts (over 10 years) decreased almost five times, and
the number of short-term (under 5 years) contracts increased. In the first
nine months of 2020, however, a small number of flexible-destination
contracts have been signed (less than 10 bcm). For comparison, in 2019
an average of 60 bcm of the flexible delivery location volumes were signed
(International Energy Agency, 2020b).

In addition, the SARS CoV-2 pandemic caused the number of
contracts above two billion cubic metres per year to decrease significantly
and the number of contracts below two billion cubic metres per year to
increase. This means that current conditions have accelerated the transfor-
mation of the structure of contracts on the natural gas market to a model
similar to that of the oil market, where short-term contracts for smaller
quantities rather than a larger number of suppliers predominate.

Fourthly, the economic situation of many entities on the natural gas
market has, as a result of the SARS CoV-2 pandemic, contributed to a
decrease in energy company profits, and a decrease in share prices of the
largest energy companies, i.e. BP, Chevron, Eni, ExxonMobil, Shell and
Total. By mid-2020, nearly 150 upstream, midstream and downstream
investment projects have been cancelled or postponed. The implications
of this situation are the loss of shares by some companies, acquisitions of
energy companies, consolidation processes and thus changes of owners.
This will contribute to changes in the strategies of some energy companies
in the natural gas industry, as well as adjustments to investment plans for
liquefied natural gas.

Moreover, there is an increase in the use of LNG as a transport fuel.
According to the International Energy Agency (2020a), nearly ten billion
cubic metres will be used annually as fuel for heavy transport and maritime
transport in the years to 2025. In late 2020, it was predicted that LNG
as a transport fuel will grow at an average rate of 2.6%. New regulations
on greenhouse gas emissions and environmental standards for fuels in
maritime transport are contributing to the increased importance of lique-
fied natural gas in maritime transport. This process will be reinforced by
developments on the Asian market, particularly in the People’s Republic
of China. The development of this new application for liquefied natural
gas will contribute to the growing demand for LNG on the world market.
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Current and New LNG Exporters---Competition
in the Time of Natural Gas Glut

In 2019, the world’s largest exporters of liquefied natural gas were Qatar
(22% of world exports), followed by Australia (21%), the USA (10%) and
the Russian Federation (8%) and Malaysia (7%). The greatest growth in
the volume of LNG exports was recorded by the USA and the Russian
Federation. Both of these countries have increased their export volume by
over 60% compared to 2018. In 2019, Argentina became a new exporter
of LNG and Gibraltar became a new importer (International Gas Union,
2020a).

In 2020, Australia took the lead in global LNG exports, which despite
the COVID-19 pandemic, reduced its exports by only 0.8% compared
to 2019. The three largest countries, namely Australia, Qatar and the
USA, accounted for over 50% of global LNG exports in 2020. When
assessing energy security from the perspective of an LNG exporter, it is
important to have various gas importers. In this respect, the USA is best
represented, supplying LNG to 32 countries and Qatar to 24 countries
in 2019. Australia sells its liquefied natural gas to 10 countries, primarily
to the People’s Republic of China and Japan, which together purchased
nearly 75% of Australian LNG. This means that the USA among all LNG
exporters has the most strategic policy, because the USA exports gas to
the greatest number of countries. A similar strategy was followed by the
Russian Federation, which supplied liquefied natural gas to 24 countries
in 2019 (International Gas Union, 2020b). The Russian Federation is
an important supplier of natural gas transmitted via pipelines to many
countries in Europe and Asia.

When analysing the rivalry on the global LNG market, the following
aspects should be observed. First of all, the current situation shows that
competition for geopolitical influence between the USA and the Russian
Federation is intensifying, with energy markets being its geoeconomic
space. The construction of the Nord Stream 2 gas pipeline may contribute
to reducing the role of Ukraine as a transit country for Russian gas
supplies to the EU. In the third quarter of 2020, the share of the natural
gas transit through Ukraine to Europe reached only 25% compared to
47% in the same time in 2019 (European Commission, 2020). The key
question is whether Nord Stream 2 would be covered by all regulations
under the Third Energy Package. If all the regulations relating to compe-
tition law were applied to it, then the gas transported could prove less
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profitable for end customers. On the other hand, if derogations from
EU law were applied to the Nord Stream 2 pipeline, the gas trans-
ported through it could be cheaper than US LNG. However, there is
no doubt that an oversupply of LNG on the world market would put
downward pressure on the price of pipeline gas. The key question is how
gas contracts would be concluded for gas transported by Nord Stream 2
and the liquefied natural gas delivered by sea. Certainly, the construction
of the gas pipeline would increase the geopolitical rivalry between the
Russian Federation and the USA in CEE. So far, the USA has focused on
blocking Russian strategic investments, such as Nord Stream and Nord
Stream 2, but with the development of shale gas production and the start
of LNG exports, the USA has gained a real instrument of direct competi-
tion with the Russian Federation in areas it considers to be within its zone
of political influence. ‘The Three Seas Initiative’ promoted by American
diplomacy is a strategic concept, the component of which is to increase
American natural gas supplies to European countries that have so far been
dependent on Russian supplies.3 The projection of events coincides with
the expiring long-term natural gas contracts in many European coun-
tries. A parallel area of direct competition between the USA and Russia
is construction of nuclear power and oil supplies. Bearing these circum-
stances in mind, it seems that 2021 and the following years will be a time
of increasingly intense geoeconomic competition between the USA and
the Russian Federation. Given the effectiveness of US diplomacy, which is
able to contract the largest number of importers worldwide for its LNG
supplies (32 countries in 2019), these countries are seen as ‘American
bridgeheads’. If the volume of American LNG supplies to each of these
32 countries increases, the position of the Russian Federation as a natural
gas supplier will be limited. At the same time, this process is dynamising
the growing exports of LNG from pro-American countries, i.e. Qatar,
Australia and Canada, which are preparing to start their LNG exports.

Secondly, the current international competition on the LNG market
has resulted in a reduction in LNG re-exports. The analysis of the period
2018–2019 indicates a decrease of nearly 60%. The largest volume of

3 ‘The Three Seas Initiative’ gets its name from three seas, namely the Baltic Sea,
the Black Sea and the Adriatic Sea. The main goal of this initiative is to develop the
infrastructure in Europe for economic growth. Twelve states take part in this initia-
tive: Austria, Bulgaria, Croatia, the Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovakia and Slovenia.
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re-exported liquefied natural gas came from Europe (58% of global re-
exports), with Asia being the main destination. The largest re-exporters of
liquefied natural gas in 2019 were France (39% of the global re-exports),
Singapore (26%), the Netherlands (9%) and Belgium (8%) (International
Gas Union, 2020b). In turn, the largest recipient of re-exported LNG
was the People’s Republic of China (32%). These aspects indicate that the
current conditions of the global LNG market are reducing the number
of commercial transactions involving intermediaries registered in Europe.
This has increased the number of direct transactions between the seller
and the recipient.

Thirdly, the countries with a strategy of diversifying their liquefied
natural gas customers will dominate the market vis-à-vis countries basing
their strategy on regional supplies. This argument is supported by the
analysis of the current situation with the structure of suppliers 15 years
ago. In 2006, the main LNG producers were successively as follows:
Qatar, Malaysia, Indonesia, Algeria, Nigeria, Trinidad and Tobago, Egypt
and Oman. With the exception of Qatar, these countries exported lique-
fied natural gas to regional markets and the high price of ocean freight was
a factor which led to this regionalisation (Gałczyński et al., 2017). After
several years, Qatar has maintained its position while the other countries
have been overtaken by new exporters. The reduction of maritime trans-
port costs and the expansion of LNG terminals have changed the main
suppliers. The IEA estimates that the USA will be the world’s largest
exporter of liquefied natural gas and the People’s Republic of China the
largest importer in 2025 (International Energy Agency, 2020a). Then,
China will account for 22% (128 bcm) of total LNG demand (585 bcm)
and contribute about 40% of growth in total imports in 2025. Simultane-
ously, the estimated volume of the USA in global LNG exports will reach
about 130 bcm annually.

Fourthly, an important role will be played by policy decisions on the
part of importers, which will influence the shape of the market and
competition between exporters. At present, the largest LNG consumers
on a global scale are countries located in the Asia Pacific and Asia,
i.e. Japan (22% of the global imports), the People’s Republic of China
(17%) and South Korea (11%). Three largest importers are responsible for
purchasing 50% of liquefied natural gas supplies. Simultaneously, Japan,
the People’s Republic of China and South Korea have the most extensive
energy infrastructure globally to receive liquefied natural gas. The leading
countries with the largest LNG storage capacities are the same. Among
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European countries, Spain is the leader in liquefied natural gas imports
(4% of world LNG imports) (International Gas Union, 2020a).

The Projection of the Development
of LNG Export Terminals

Globally, new exporters of liquefied natural gas are expected to emerge.
In 2019, there were record investments (USD 65 billion) in new LNG
export terminals with a confirmed new annual supply capacity of 95
bcm (Canada, Mauritania, Mozambique, Nigeria, the Russian Federation,
Senegal and the USA) increasing global export capacity by 16% (Inter-
national Energy Agency, 2020a). Canada may soon play a particularly
important role in the global export market. Currently, Canada has only
one LNG import terminal, namely Canaport in New Brunswick on the
East Coast. However, as unconventional natural gas production in the
USA has increased, the amount of natural gas exported through pipelines
from Canada to the USA has decreased. This has had a negative impact
on Canada’s economic situation and has led to plans to build LNG export
infrastructure (Table 1.1).

Canada forecasts that investment in LNG export infrastructure will
increase natural gas production, and as a result of the development of
investment, create new jobs for the Canadian economy. The planned
investments would result in an export capacity of 318.63 bcm LNG for
Canada. Most of Canada’s LNG export terminals are planned on the West
Coast in the province of British Columbia. Canadian LNG exports could
contribute to an overall increase in the oversupply of LNG on the global
market, which would put more pressure on gas prices in Europe as well.
However, it seems that nearly a third of the projects will be cancelled
(more than 115 bcm). The author estimates that Canada will finally build
less than 100 bcm LNG export capacity by 2026.

The production and exports of LNG from African countries is also esti-
mated to increase. Further investments are being made in Algeria. New
investments in liquefied natural gas export infrastructure in Nigeria are
also seen. Huge deposits of natural gas are located in Mozambique (close
to the potential of Norway) as well as Tanzania.4 Both these countries

4 BP (2020) does not recognise the substantial natural gas reserves of Mozambique or
Tanzania in its annual report of 2020.
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Table 1.1 Planned LNG export terminals in Canada

Project Location Export licence Annual export
volume (bcm)

Planned start of
operation

A C LNG (Nova
Scotia)

East Coast 25 years 20.40 2023

Bear Head LNG
(Nova Scotia)

East Coast 25 years 16.32 2025

Energie Saguenay
(Quebec)

East Coast 25 years 14.96 2026

Goldboro LNG
(Nova Scotia)

East Coast 20 years 13.60 2026

StoltLNGaz
(Quebec)

East Coast 25 years 0.68 No data
available

Total East Coast – – 65.96 –
Cedar LNG
Project

West Coast 25 years 8.70 2025

Discovery LNG West Coast 25 years 27.20 No data
available

Kitimat LNG West Coast 20 years 13.60 2025
Kitsault Energy
Project

West Coast 20 years 27.20 No data
available

LNG Canada West Coast 40 years 35.36 2025
New Times
Energy

West Coast 25 years 16.32 No data
available

Orca LNG West Coast 25 years 32.64 2026
Steelhead LNG:
Kwispaa LNG

West Coast 25 years 40.80 2026

Stewart LNG
Export Project

West Coast 25 years 40.80 No data
available

Triton LNG (On
Hold)

West Coast 25 years 3.12 No data
available

Watson Island West Coast – – No data
available

WesPac LNG
Marine Terminal

West Coast 25 years 4.08 No data
available

Woodfibre LNG West Coast 25 years 2.85 2025
Total West Coast – – 252.67 –
Grand total 318.63

Source The Author, based on Government of Canada (2020)
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are planning to build LNG export facilities. In addition to Mozambique
and Tanzania, Mauritania and Senegal will join the group of exporters in
2023. Both countries are implementing projects in co-operation with BP,
which could lead to a total annual export capacity of 30 bcm in 2030
(Ouki, 2020).

It is also important to bear in mind the investments of the Russian
Federation, which it plans to execute by 2035. The Russian Federa-
tion assumes the completion of the following LNG terminals in the
near future: Arctic LNG 2 (Novatek and Total), Baltic LNG (Gazprom),
Shtokman LNG (Gazprom, Total and StatoilHydro) and Sakhalin I LNG
(Rosneft, Exxon Mobile, SODECO and ONGC Videsh). Given the nega-
tive impact of the SARS CoV-2 pandemic on investments in the energy
generation sector, it will be difficult for Russia to realise all these projects.
In fact, the Russian Federation has missed the period of the LNG revolu-
tion, and therefore it is now trying to make up for lost time. One of the
future directions of Russian LNG exports will be India, which is investing
in liquefied natural gas projects in Russia, i.e. Sakhalin-1 (NDTV, 2019).5

The possible exports of Russian natural gas from the Arctic to Europe or
Asia will be cheaper by sea than by pipeline (Koz’menko et al., 2018).

Parallel to the expansion of the export infrastructure of LNG termi-
nals, investments will be conducted in countries importing natural gas.
The People’s Republic of China, India and even Bangladesh are partic-
ularly active in Asia. In 2019, supplies of liquefied natural gas to these
countries increased while they fell to Japan and South Korea. In the first
half of 2020, gas imports to Japan were further reduced by five percent
compared to 2019 and to South Korea by 14% as a result of a warm winter
and the SARS CoV-2 pandemic. As a whole, the Asian gas market reduced
its gas consumption by seven percent in the first half of 2020 compared
to the same period in 2019 (International Energy Agency, 2020a).

When analysing the 2018–2019 growth of liquefied natural gas
imports globally, it can be seen that the highest growth took place
in Europe (International Energy Agency, 2020a). In Europe, liquefied
natural gas import capacity at the end of 2019 was 241 bcm, while in the
EU28 alone it was 212 bcm. On the 31st of January 2020, the UK, with
48 bcm of LNG regasification capacity, left the EU, so the LNG import
capacity of the EU27 has fallen to 164 bcm. If the planned LNG import

5 The shareholders of the project are US Exxon Mobile (30%), Japanese SODECO
(30%), Russian Rosneft (20%) and Indian ONGC Videsh (20%).
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terminals are built in Europe, the regasification capacity will increase to
304 bcm in Europe and 228 bcm in the EU27 by 2026 (LNG Investment
Database, 2020).

Currently, 24 import LNG terminals are planned, nine of which
are floating storage regasification units (FSRUs), including one floating
regasification unit. At present, the Federal Republic of Germany plans
to build the most regasification terminals in Europe. The most advanced
is the Brunsbüttel LNG terminal with a capacity of eight billion cubic
metres (2022), the others are the FSRU Wilhelmshaven with a regasi-
fication capacity of ten billion cubic metres (2022), the Stade GmBh
LNG in Lower Saxony with a capacity of 12 bcm with the possibility of
expansion to 15 bcm, and a small LNG reloading terminal in Rostock.
Other LNG terminals are planned in the following European coun-
tries: Albania, Cyprus, Estonia, Finland, Greece, Ireland, Italy, Latvia,
Poland, Spain, Sweden, Turkey, Ukraine and the United Kingdom. In
addition, existing LNG terminals in France (FosCavaou LNG Terminal,
Montoir-de-Bretagne LNG Terminal), Spain (Mugardos LNG Terminal),
the Netherlands (Gate Terminal Rotterdam), Turkey (Aliaga Izmir LNG
Terminal, Marmara Ereglisi LNG Terminal), Ukraine (Yuzhnyi LNG
Terminal) and the United Kingdom (Isle of Grain LNG Terminal) will
be expanded (LNG Investment Database, 2020).

Conclusions and Policy Implications Related
to the Development of LNG Exports

The global LNG market has developed dynamically in recent years and
the growth will continue over subsequent decades. The development of
liquefied natural gas exports is influenced by geoeconomic factors. Proven
natural gas reserves, which provide the basis for increasing production and
building energy infrastructure to export gas in a liquefied form, are strate-
gically important. Access to the sea and the ability to ensure the safety of
maritime transport routes to end customers are essential as well. As the
market becomes even more oversupplied with natural gas, competition
between exporters of liquefied natural gas and exporters of gas through
pipelines increases. The more liquefied natural gas displaces pipeline gas,
the more it will affect the development of maritime exports. Particularly
in the context of new market conditions shaped by the corona pandemic,
it is recognised that LNG has provided a high degree of flexibility for
gas markets to adapt to sudden falls in demand. The key point in this
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context is that a significant proportion of long-term gas supply contracts
will expire in the coming years, and this allows for a change in the source
and direction of supply.

The oversupply of natural gas in the global market will intensify compe-
tition among LNG exporters. It is possible that local or regional armed
conflicts will contribute to the cessation of production or paralyse exports.
It will be critical to identify areas of reduction in gas supply or production
costs, as this will translate into competitiveness of LNG for end users.

Canada plans the largest investments in the expansion of its LNG
export infrastructure. Their implementation would allow Canada to
export over 300 bcm per year. In addition to Canada, significant invest-
ments are planned in Africa in countries, such as Algeria, Nigeria,
Mozambique, Tanzania, as well as Mauritania and Senegal. In addi-
tion, strategic investments are currently being undertaken by the Russian
Federation, which plans to be one of the leading exporters of liquefied
natural gas by 2035. Further investments in LNG import terminals are
planned and constructed in Europe, and their implementation by 2026
would contribute to an increase in regasification capacity at 304 bcm,
and 228 bcm in the EU27.

The LNG market is significantly affected by its oversupply globally,
combined with the effects of the SARS CoV-2 pandemic, overlapping
with the expiration of natural gas contracts, as well as the growing use
of LNG in transport and industry. In the short run, the SARS CoV-2
pandemic will have a major impact on global natural gas demand. The
demand is estimated to grow by nearly three percent in 2021 compared
to 2020, but the protracted pandemic will differentiate markets and also
lead to the cancellation of further investment plans. In Africa, Asia and
the Middle East, economic recovery will accelerate and stimulate growing
demand for natural gas, while some mature markets may only experi-
ence a return to the 2019 economic level in 2022 or 2023. Weather
conditions also play an important role in the global demand for natural
gas. For several years now, warmer winters have followed each other (the
average temperature between December and February above 0 °C), which
until now have been characterised by lower temperatures (the average
temperature below −5 °C). Naturally, warmer winters decrease energy
consumption, including a decrease in natural gas consumption.

As a result of the SARS CoV-2 pandemic, many planned investments
in new LNG terminals for exports or imports will be delayed and some of
them cancelled due to the worsening financial situation of several energy
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companies. The largest companies in the energy sector have noted record
reductions in share prices on the stock exchange, and as a result of finan-
cial difficulties these companies have launched savings programmes, and
in extreme case these firms will be taken over by other companies or they
will go bankrupt. This will result in significant consolidation processes
in the energy sector and the process may be accompanied by a revision
of investment plans in accordance with the goals of new shareholders.
For this reason, economic policy instruments will contribute even more
strongly to the global geopolitical picture following the SARS CoV-2
pandemic.

The research hypothesis that the oversupply of liquefied natural gas
combined with the effects of the pandemic will contribute to the acceler-
ation of LNG trade has thus been proven. This is significantly influenced
by the changing trend of natural gas contracts and the appearance of
an increasing number of suppliers on the market. Simultaneously, it
also exacerbates international competition between liquefied natural gas
market players for geopolitical influence. Further investments are being
made and are dynamising this process. If at least some of the planned
projects are completed, the global LNG market will be characterised
by increasing oversupply and increasing competition for end users. The
geoeconomic areas of individual exporters will increasingly overlap, and
importers will play a key role in the market. A particularly important role
may be played by geoeconomic relations allowing importers of lique-
fied natural gas to carry out investments in the export infrastructure of
a country possessing gas resources, to take over shares in deposits or to
establish companies with a majority share of the importing country.

The projection of trends in the global liquefied natural gas market indi-
cates that it will develop in a similar way to the oil market, as the basis for
increasing competition and the growing liberalisation of this market are
the opportunities related to LNG transportation by sea. At the same time,
increasing pressure and competition will lead to regional political conflicts
between exporters as well as importers, during which global powers will
play out their geopolitical interests.

These findings assist in the verification of the research hypothesis and
answer the research questions. Given the methodological assumption that
the interests of the state are prioritised, the following policy recommen-
dations are to be made (Table 1.2). It should be noted that they take into
account the perspective of LNG exporting countries.
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Table 1.2 Policy recommendations

1. It is in the interest of countries with natural gas resources to invest in the
development of infrastructure to enable liquefied natural gas exports. Political
relations and appropriate economic diplomacy contributing to the conclusion of
gas contracts with gas importers are of key importance in this context

2. From the perspective of an LNG exporting country, it is of strategic importance
to maintain its position as an exporter in the context of growing competition for
end users, as this is how countries will pursue their geoeconomic as well as
geopolitical interests. For this reason, exporting countries should seek to reduce
the costs of producing or transporting liquefied natural gas to end customers, also
by dispensing with liquefied natural gas brokers

3. The SARS CoV-2 pandemic is causing financial losses to many energy companies
and a decline in their share prices on the stock market. Therefore, it will be
crucial to adapt the strategies of energy companies associated with the LNG
market to the current conditions shaped by the coronavirus pandemic. From the
perspective of countries seeking economic expansion, the key will be to take
advantage of opportunities for asset consolidation and share acquisitions, while
from the perspective of energy companies experiencing a loss of liquidity, the key
will be to maintain ownership control during a difficult period for the company

4. It is in the interest of LNG exporters to take advantage of a situation where more
than 40% of long-term LNG contracts are due to expire by 2030, as well as
contracts for the supply of gas through pipelines. Exporters with the best
economic diplomacy, as well as the most competitive price for liquefied natural
gas supplied, can increase their market of customers and consequently geopolitical
influence

Source The Author

These policy recommendations have been narrowed down to the most
important aspects of strategic importance from the perspective of LNG
exporting countries. However, the perspective of the LNG importing
countries is also important, as including both sides illustrates the diver-
sity of interests. Therefore, the main findings of the article have been
formulated to refer to both exporters and importers (Table 1.3).

The impact of the coronavirus pandemic on the energy sector will
contribute to a decline in the share prices of energy companies, consol-
idation of their assets, and will also lead to the abandonment of many
investment projects. On the one hand, a rebound in the global gas market
is expected, but on the other hand, the key factor will be the price of oil.
If it remains low in the long term, it will also affect the profitability of
shale gas extraction. Moreover, the global energy transition process is an
important factor supporting coal-to-gas switching mainly in the USA and
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Table 1.3 A summary of the main findings

1. The availability of proven natural gas reserves provides a basis for the
development of energy infrastructure to enable the exports of liquefied natural gas

2. With expanding natural gas production and growing oversupply in the gas market,
competition between exporters of liquefied natural gas and gas transported by
pipeline is intensifying, putting downward pressure on the price of gas for end
customers and increasing the flexibility of gas contracts

3. The SARS CoV-2 pandemic has contributed to the cancellation of many
investment projects in the gas sector, as well as reducing the profitability of
energy companies and their share prices on the stock market

4. It is estimated that between 2021 and 2030 nearly 40% of long-term LNG
contracts will expire, and this will increase competition between exporters for end
users

5. Three leading countries, Australia, Qatar and the USA, accounted for over 50% of
global LNG exports in 2020

6. Of all the LNG exporters, the USA has the most strategic policy as it supplies gas
to 32 countries worldwide

7. The coronavirus pandemic has contributed to a reduction in the amount of LNG
re-exported, thus increasing direct transactions between exporters and importers

8. In 2025, the USA will be the largest exporter of LNG and the People’s Republic
of China the largest LNG importer

9. Given the planned investments in LNG export infrastructure globally, Canada will
join the ranks of major exporters in forthcoming years

Source The Author

China. Liquefied natural gas is an energy raw material that provides flex-
ibility and support for volatile renewable energy sources. The natural gas
market has changed significantly as a result of the coronavirus pandemic,
increasing the importance of flexible forms of liquefied gas supply.
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CHAPTER 2

Natural Gas in the EU in the Twenty-First
Century: A Special Emphasis on LNG

Kari Liuhto

Introduction

LNG is not a miracle fuel. It is ordinary natural gas consisting mostly of
methane and cooled down to liquid form. The extreme cooling process—
in temperatures below minus 162 °C (−260 °F)—liquefies gas and
compresses it down to 1/600 of its original volume (Jensen, 2004). The
cooling process enables natural gas to be transported by means other than
pipelines. LNG is not a fuel type of its own—rather, it is a rationalised
transport solution for natural gas. LNG could be compared to cellular
phones, which have liberated mobile phone users from the old-fashioned
fixed telephone line network.

LNG is not a new fuel either. Cryogenic industry has its early start
already in the nineteenth century, when air and gas separation tech-
nologies were developed and methane was liquefied (Chiu, 2008). The
first LNG liquefaction plant was opened in 1917–1918 and the first
commercial liquefaction plant was built in the USA in 1940–1941. The
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first international LNG transportation took place in 1959, when a ship
called MetánPioneer sailed from the Charles Lake in the USA with cargo
containing LNG to the Canvey Island in the United Kingdom. The first
regular LNG exports took place between Algeria and the UK in the 1960s
(Hrastar, 2014; Proprietary, 2021).

Although regular LNG trade started six decades ago, the boom did
not begin in earnest until the turn of the millennium. The boom has led
to the tripling of LNG exports in the last 20 years. Export growth was
strongest in 2010, when exports rose by 20% year on year (BP, 2020;
IGU, 2018).

As a result of the corona pandemic, the world economy shrank in 2020
by 3.5%, which led to a decrease of 4–7% in global natural gas consump-
tion (Bresciani et al., 2020; IMF, 2021; Sampson, 2020). The global
march of LNG has also slowed down due to the pandemic. However,
a survey of the world’s largest LNG consumers indicates that the slump
in international LNG trade is likely to be temporary (Agosta et al., 2020).

The impetus for this article comes from the LNG boom of this
millennium and the EU’s quarter-share of global LNG trade. The main
objective of the article is to describe how the role of natural gas—and of
LNG in particular—has developed in the European Union since the start
of the millennium.

This chapter consists of two parts. The first part discusses the role of
natural gas in the EU’s energy supply. The second part delves into the
(r)evolution of LNG.

Natural Gas in the EU

Global natural gas consumption was nearly 4,000 bcm in 2019, which
is over 60% more than at the start of the millennium. The EU’s share
of global natural gas consumption was 12% in 2019.1 In other words,
the EU28 consumed some 480 bcm of natural gas. The three largest
gas consumers of the EU28 were Germany, the UK and Italy. Their
combined consumption—approximately 240 bcm—amounted to half of
the EU’s total consumption. The UK alone consumed nearly 80 bcm of
natural gas in the last year of the past decade (BP, 2020). Although the

1 Europe, excluding Russia, accounted for less than two percent of the globe’s total
proved natural gas reserves in 2019 (BP, 2020).
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EU’s total gas consumption fell by three percent in 2020, most prob-
ably it will increase again as the Union recovers from the pandemic and
member states embark on the carbon–neutral energy policy (European
Commission, 2020c).2

In 2020, the EU member states managed to supply less than 15% of
their gas consumption with their own production, i.e. member states had
to buy in over 85% of their natural gas consumption from outside of the
Union. Gas import dependence will increase in the future as a result of the
exit of the UK, which was the largest gas producer within the EU28. In
addition to Brexit, it should also be noted that gas production by current
member states is nosediving. The EU’s gas production fell by nearly a
quarter in 2020, and continues to fall (European Commission, 2020c).3

This apparent trend is supported by the fact that in 2020, the contem-
porary EU’s largest gas producer, the Netherlands, only produced less
than 25 bcm, which is a third its production volume ten years earlier (BP,
2020; European Commission, 2020c). The Dutch gas production will
continue to decrease, as the Dutch Government has announced that, due
to tremors, it will close down regular production at Groningen, the EU’s
largest natural gas field, in 2022. The final decision on the shutdown of
regular production is expected in autumn 2021 (Meijer, 2019, 2021). In
recent years, Groningen has supplied three quarters of the Dutch natural
gas production (DW, 2018; BP, 2020).

The rapid weakening of the EU’s gas independence is aptly illustrated
by the fact that at the start of the millennium, member states were still
able to produce a third of the EU’s gas consumption. Today, the figure
has fallen to less than a half of that. Gas production by the EU member
states could fall to five percent of the EU’s total consumption by the
end of the current decade, which would bring the EU’s gas import
dependence to the same level as its oil import dependence (European
Commission, 2020a; Eurostat, 2020b).

Even though the EU’s gas production has decreased sharply, the share
of gas in its energy consumption has increased. In 2018, the share of
natural gas was 22% of the gross inland consumption of the EU27,
which is 1.5 percentage points higher than at the start of the millennium

2 In 2020, natural gas consumption of the EU27 was 394 bcm (European Commission,
2020c).

3 In 2020, the EU27 produced 54 bcm of natural gas (European Commission, 2020c).
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(European Commission, 2020a).4 Although the percentage growth may
appear modest, it is worth noting that in terms of volume, the EU’s gas
consumption increased by some 50 bcm between 2014 and 2020 (Euro-
pean Commission, 2020c). It is likely that natural gas and renewables will
increase their share of the EU’s energy consumption in conjunction with
the Union’s efforts to reduce its carbon dioxide emissions over the next
three decades, as ‘the EU aims to be climate-neutral by 2050—an economy
with net-zero greenhouse gas emissions ’ (European Commission, 2021a).

As a result of the carbon-neutrality goal, the share of renewables in the
EU’s energy consumption will increase significantly. The EU’s target is
to have renewables covering 32% of energy consumption by 2030 (Euro-
pean Commission, 2021b). In 2018, the share of renewables in the EU
was 15%. The goal is highly ambitious but not entirely unrealistic. The
possibility of a successful green revolution is supported by the fact that
at the beginning of the millennium, renewables amounted to only six
percent of the current member states’ energy consumption. This means
that the share of renewables has grown 2.5-fold in just two decades
(European Commission, 2020a). An increased share of renewables in the
EU’s energy supply does not mean just a more environmentally friendly
energy policy, but also reduced dependence on imported energy.

Map 2.1 shows the share of natural gas in primary energy consumption
in 2019. The map illustrates the great variance of gas dependence between
member states. For example, Cyprus does not use any natural gas, whereas
in Malta, which has the highest gas dependence in the EU, the share
of natural gas was half of the country’s energy supply (BP, 2020; IEA,
2020).

In Belarus, one of the EU’s eastern neighbours, natural gas depen-
dence is even higher than in Malta. The share of natural gas in Belarus is
two thirds of the country’s primary energy consumption. Because Belarus
imports all of its natural gas from Russia, its energy supply is to a great
extent dependent on Moscow (BP, 2020). The geopolitical status of
Belarus was weakened by the completion of the LNG terminal in the
Kaliningrad region in January 2019. The Kaliningrad region is no longer
dependent on gas transit through Belarus and Lithuania, since the LNG

4 The share of natural gas of the EU’s primary energy consumption is around two
percentage points lower than the global average. In other words, the EU is less orientated
towards natural gas than the world on average (BP, 2020).



2 NATURAL GAS IN THE EU … 25
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Map 2.1 A share of natural gas in primary energy consumption in Europe in
2019 (%) (Source The Author, based on BP, 2020; IEA, 2021a; mapchart.net,
2021)

unit in Kaliningrad enables the Kremlin to deliver gas to its exclave—situ-
ated between Lithuania and Poland—by shipping LNG via the Baltic Sea
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(GIE, 2019).5 Therefore, LNG has also improved the energy security of
Russia, the world’s largest energy exporter.

In 2019, the share of natural gas exceeded 35% of energy consump-
tion in Hungary, Italy, Malta and the Netherlands (BP, 2020; IEA,
2021a). In Hungary, gas consumption has its origins in the joint projects
of the CMEA countries in the 1960s, which saw the construction of
gas pipelines from the Soviet Union to Central and Eastern Europe
and further west.6 Unlike the majority of the former socialist coun-
tries, Hungary has not found it necessary to reduce its dependence on
gas imports from Russia, the primary successor of the Soviet Union. In
Italy, the share of natural gas has grown gradually over the last 50 years.
At the beginning on the 1970s, natural gas amounted to less than ten
percent of Italy’s primary energy consumption. Today, its share is as high
as 40% (BP, 2020). Malta has only been using natural gas since 2017,
when its first and only LNG terminal was opened (GIE, 2019). Due to
Malta’s small economy, the share of natural gas in the country’s total
energy supply reached nearly 50% just one year after the opening of the
terminal (IEA, 2021a). In the Netherlands, gas dependence rose rapidly
when the country increased its own gas production in the late 1960s.
Gas has retained its importance despite the steep fall in the Netherlands’
own production in recent years. In 2010, the country was still producing
75 bcm of natural gas. Today, its production has fallen below 25 bcm,

5 The FSRU in the Kaliningrad region has an annual capacity of nearly four billion
cubic metres (GIE, 2019), while the region’s gas consumption is around two billion
cubic metres (Usanov & Kharin, 2014). At the 50% capacity utilisation rate, the FSRU
could cover the entire gas consumption of the region, i.e. without gas transit via Belarus
and Lithuania. However, the FSRU has not been used to supply energy to the region,
except during test runs. In fact, at the start of 2021, the Kaliningrad FSRU unit was leased
out for LNG transit between Africa and China (Pipeline & Gas Journal, 2021), which
suggests that, despite the cold relations between the EU and Russia, the geopolitical
situation in Europe has not reached a point where Russia would deem it necessary to
return the FSRU to Kaliningrad.

6 The Bratsvo (Brotherhood) pipeline was completed in the late 1960s, and Soyuz
(Union) in the latter half of the 1970s. Both pipelines travel across Ukraine to the
European Union (UA Transmission System Operator, 2021). Further pipelines have been
built from Russia to the west, including Yamal-Europe across Belarus (1996), Blue Stream
beneath the Black Sea to Turkey (2003), the sub-Baltic Sea pipeline Nord Stream to
Germany (2011) and a second sub-Black Sea pipeline to Turkey, TurkStream (2020)
(EIA, 2021; Gazprom, 2021a).
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and will continue to fall as the Netherlands is set to close down the EU’s
largest gas field in Groningen in 2022 (BP, 2020).

If the four aforementioned countries are the most gas addicted, the
other extreme is represented by Cyprus, Sweden, Bulgaria, Estonia,
Finland and Slovenia. In these six countries, the share of gas in primary
energy consumption is fairly low, less than 15%. At the time of writing,
Cyprus does not consume gas at all, but its first LNG import terminal
is set to open in 2022 (NS Energy, 2020). In Sweden, the share of
gas is only a couple of percent. In fact, natural gas has never been a
strategic energy source in Sweden. The situation is different in Bulgaria,
Estonia and Finland. In these countries, the share of gas has decreased
since the dissolution of the Soviet Union. Bulgaria and Estonia appear to
have consciously sought to reduce their dependence on Russian energy
supplies. In Finland, the main reason for the reduction in gas consump-
tion is the preference towards domestic fuels—such as biogas—instead of
gas imported from Russia. This preference is enforced by stricter taxation
of natural gas. In Slovenia, natural gas has held its position despite the
dissolution of the Soviet Union. Its share of Slovenia’s primary energy
consumption has remained around ten percent for the past three decades
(BP, 2020).

In the remaining 17 member states, the share of natural gas in
primary energy consumption ranges between 15 and 35%. The role of
natural gas has evolved in these countries in different ways. In Denmark,
Latvia, Luxembourg, Romania and Slovakia, the share of natural gas has
decreased since the turn of the millennium, whereas in Croatia, Germany,
Greece, Ireland, Poland, Portugal and Spain it has increased. The share
of natural gas has increased particularly rapidly in Greece, Portugal and
Spain. It has more than doubled since the turn of the millennium in these
three Mediterranean countries (BP, 2020).

There are several reasons for the different trajectories. In some coun-
tries, their own gas production has decreased, which has then led
to a smaller gas share of total energy consumption. These countries
have compensated for the decrease in gas production with domesti-
cally produces renewables instead of importing gas. Similarly, certain
eastern member states of the EU have sought to curb Russia’s economic
leverage by buying less gas from Russia, which has decreased the share of
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natural gas in primary energy consumption.7 Conversely, in some member
states, nuclear power plant closures and reduced coal consumption have
increased the share of natural gas and led to more gas imports, especially
from Russia. In addition, increased LNG supply and its highly afford-
able price due to global oversupply have led some EU member states to
increase the share of natural gas in their energy mix. This has been evident
in the Mediterranean region in particular.

Although the role of natural gas has changed in the 12 member states
mentioned above, there has been little change in its strategic importance
in Austria, Belgium, Czechia, France and Lithuania between 2000 and
2019. The change between the two years is unremarkable, but it does not
mean that there have been no changes in the interim period. Lithuania is
a good example.

In 2009, Lithuania closed down the Ignalina nuclear power plant. In
the following year, the share of natural gas in the country’s primary energy
consumption leapt from 30% to almost 45%. After the sudden spike,
the situation began to stabilise, and currently the share of natural gas
is ‘only’ a third of the country’s primary energy consumption. Another
significant change in Lithuania was the opening of the LNG terminal in
Klaipeda in December 2014 and the resultant geographical diversifica-
tion of Lithuania’s gas imports. That said, the Klaipeda terminal has not
freed Lithuania entirely from Russian natural gas. It should be noted that
Lithuania continues to import pipe gas from Russia, and a fifth of its LNG
also originates from Russia.

In 2020, 48% of natural gas imported by the EU originated from
Russia. Norway’s share was 24%. The remainder originated mainly from
Qatar, North Africa and the USA. The US share was six percent. Three
quarters of the EU’s natural gas imports was pipe gas. The remaining
quarter was delivered by LNG tankers (European Commission, 2020c).

Pipe gas also dominates in Russian gas imports into the EU. In 2020,
the share of pipe gas was 90% versus ten percent for LNG in the EU’s
gas imports from Russia. In 2020, the first Nord Stream twin pipeline

7 The Russo-Georgian War (2008) and the Ukraine War (since 2014) have not had a
notable impact on the EU’s energy purchases from Russia. Although the volume of crude
oil imports from Russia fell by approximately 15% between 2010 and 2018, the volumes
of gas imports and hard coal imports increased by 25 and 60%, respectively (European
Commission, 2020a). It should be noted that in 2019, member states purchased mineral
fuels from Russia at a value of nearly EUR 100,000 million, which corresponds to two
thirds of the EU’s total imports of goods from Russia (European Commission, 2020d).
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took over as the main transit route of gas imports from Russia to the EU.
The share of Nord Stream was 40%, while the Ukraine transit route deliv-
ered 30% of Russia’s pipe gas supplies to the EU (European Commission,
2020c). The change is significant from the point of view of the geopo-
litical balance in Eastern Europe. Before the 2011 completion of the
first Nord Stream pipeline, roughly 80% of the EU’s gas imports from
Russia came via the Ukraine transit route (Henley, 2014). In the 1990s,
Ukraine’s share was even higher, i.e. approximately 95%. Map 2.2 shows
the share of Russian natural gas in EU member states’ gas imports in the
first half of 2020.

The media, in particular, often draws far-reaching conclusions about
the EU’s dependence on Russian natural gas solely on the basis of
Russia’s share in gas imports. Such conclusions are inadequate, as they
do not take into account the role of natural gas in individual coun-
tries’ energy consumption. By combining the two indicators, a somewhat
more accurate tool can be provided for the analysis of member states’
strategic dependence on Russian gas. The two indicators are examined in
Table 2.1.

Table 2.1 shows that Hungary has the highest addiction to Russian
natural gas among member states, because natural gas represents a very
high proportion of Hungary’s energy supply, the country does not
produce significant volumes of natural gas, and it imports practically all
of its gas supply from Russia. When analysing Hungary’s dependence
on Russian natural gas, it should be noted that its gas imports have
nearly doubled in the past decade, i.e. during Viktor Orbán’s premier-
ships (Eurostat, 2021b). On the other hand, the fact that Hungary has
a large gas storage capacity is often overlooked in dependence analyses.
Hungary’s operational storage capacity covers over 60% of its annual gas
consumption (GIE, 2018).

Other high-risk consumers of natural gas include Romania, Latvia,
Slovakia and Italy. However, closer examination reveals that Romania’s
dependence on gas imports is very low thanks to its own production,
which also means that it has low dependence on natural gas imports from
Russia. In fact, Romania’s gas import dependence is the second lowest in
the EU after Denmark, which continues to be a net exporter of natural
gas (Eurostat, 2020b).

Whereas Romania is able to satisfy a large part of its natural gas needs
with its own production, the situation is not that good in Latvia and
Slovakia. They have to import all of their gas supply from other countries,
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Map 2.2 A share of Russia in the natural gas imports from outside the EU in
January–June 2020 (Source The Author, based on Eurostat 2020a; mapchart.net,
2021)

which in their case is Russia. Latvia’s strategic position is strengthened
by the Inčukalns underground gas storage, which could meet the coun-
try’s natural gas needs for nearly two years.8 Alternatively, the Inčukalns

8 It is technically possible to increase the capacity of Inčukalns to 3.2 bcm (Conexus
Baltic Grid, 2021).
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Table 2.1 The Russia gas dependence matrix of the EU27 in 2019–2020

Not dependent on
Russian gas
(0–25% of gas
imports)

Moderately
dependent on
Russian gas
(25–50% of
gas imports)

Highly
dependent on
Russian gas
(50–75% of
gas imports)

Extremely
dependent on
Russian gas
(75–100% of gas
imports)

Extremely
dependent on
gas (over 35% of
primary energy
consumption)

Malta,
Netherlands

Italy Hungary

Highly
dependent on
gas (25–35% of
primary energy
consumption)

Croatia,8 Ireland Lithuania Latvia, Romania,
Slovakia

Moderately
dependent on
gas (15–25% of
primary energy
consumption)

Belgium,
Denmark,
France,
Luxembourg,
Portugal, Spain

Greece Germany,
Poland

Austria, Czechia

Not dependent
on gas (below
15% of primary
energy
consumption)

Cyprus Sweden Bulgaria, Estonia,
Finland, Slovenia

Note The countries with natural gas import dependence (gas imports/gas consumption) less than
25% have been marked in bold. Denmark is an exception among the exceptions, as it was the EU’s
only net gas exporter, i.e. its gas exports exceeded its gas imports in 2019
Source The Author, based on BP (2020), Eurostat (2020a), and IEA (2021a)

storage could provide enough gas through even the coldest winter for
all three Baltic States and Finland, provided that the storage is full before
winter. The Baltic States and Finland could also acquire additional natural
gas via Lithuania’s LNG terminal in the event of a sudden disruption in
Russian gas supply. Slovakia also has significant gas storage that can cover
nearly two thirds of its annual gas needs (BP, 2020; GIE, 2018).

8 Three quarters of Croatia’s natural gas came from Hungary in 2019. Because Hungary
imports virtually all of its natural gas supply from Russia, it would be appropriate to place
an equal sign between deliveries from Hungary and Russia (Eurostat, 2021a). In other
words, Croatia should be placed alongside Latvia, Romania and Slovakia in Table 2.1.
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Whereas Latvia and Slovakia have to import all gas they consume,
Italy’s situation is slightly better, as it produces around five percent of
its gas consumption. To put it differently, Italy has to import some 95%
of its gas. Although nearly half of Italy’s gas imports came from Russia in
2019, the country’s strategic dependence on Russian gas is alleviated by
the pipelines from Algeria, Azerbaijan and Libya, Italy’s LNG terminals
and the gas storage facilities which can hold a quarter of Italy’s annual
gas needs (GIE, 2018; Eurostat, 2021a).10

The total capacity of operational gas storage facilities in the EU was
approximately 100 bcm in 2018. It would last the EU for two very
cold winter months, provided that the storage facilities are full before
the winter season (Table 2.2).11

The above analysis shows that when assessing strategic dependence
on Russian gas, at least the following five factors should be taken into
account: (1) the share of natural gas in total energy consumption, (2) the
share of imported natural gas in gas consumption or, conversely, the share
of the country’s own production, (3) the share of Russian gas in imports,
(4) the capacity and fill rate of gas storages, and (5) how extensively and
rapidly alternative energy sources can be accessed in the event of a sudden
disruption in the supply of gas from Russia.

Whichever method is used to assess the EU’s dependence on Russian
natural gas, it is clear that the Union’s energy supply would face great
difficulty if Russia were to completely stop delivering energy to the
Union. As things stand, the EU would be unable to compensate for a
complete energy supply stoppage from Russia with its own production or
by importing energy from other countries.

10 The Trans-Mediterranean natural gas (Transmed) pipeline is nearly a 2,500-kilometre
pipe from Algeria via Tunisia to Italy. The construction of the pipe was completed in 1983.
The annual capacity of the pipe is more than 30 bcm (Hydrocarbons Technology, 2021).
In turn, the 500-kilometre Greenstream underwater pipeline connects Libya and Italy.
The annual capacity of this pipe is over ten billion cubic metres per year (GEM, 2020).
Due to the social turbulence in North African countries after the Arab Spring in 2011,
supply cuts and supply irregularities have occurred in the pipe between Libya and Italy. In
addition to the North African pipes, Trans Adriatic Pipeline (TAP), connecting Azerbaijan
via Turkey, Greece and Albania to Italy was put into operation in December 2020 (IGU,
2021). The current operational capacity of the pipe is ten billion cubic metres but the
pipe can be expanded to deliver 20 bcm per annum (TAP, 2021). TAP began its operation
in December 2020 (European Commission, 2020c).

11 In January 2020, the EU consumed 50 bcm of natural gas (European Commission,
2020c).
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Table 2.2 Natural gas storages in the EU27 in 2018 (bcm)

Operational
capacity

Capacity
under

construction

Planned
capacity

Total
capacity

Operational
capacity/consumption
2019 (%)

Austria 8.4 8.4 94
Belgium 0.8 0.8 5
Bulgaria 0.6 1.0 1.6 21
Croatia 0.5 0.1 0.6 17
Cyprus 0.0 0
Czechia 3.7 0.2 3.9 45
Denmark 0.9 0.9 31
Estonia 0.0 0
Finland 0.0 0
France 12.1 0.4 12.5 28
Germany 23.7 0.0 0.9 24.6 27
Greece 0.4 0.4 0
Hungary 6.2 6.2 63
Ireland 0.0 0
Italy 17.8 3.0 3.7 24.5 25
Latvia 2.2 2.2 169
Lithuania 0.0 0
Luxembourg 0.0 0
Malta 0.0 0
Netherlands 11.8 0.1 11.9 32
Poland 3.3 0.2 0.8 4.2 16
Portugal 0.3 0.0 0.3 5
Romania 3.1 1.1 4.2 28
Slovakia 3.2 0.3 3.6 65
Slovenia 0.0 0
Spain 2.9 2.9 8
Sweden 0.0 0.0 1
Total 101.6 3.3 8.8 113.8 28

Source The Author, based on GIE, 2018; BP, 2020

It should be noted that the EU also imports other energy supplies from
Russia, and not just natural gas. Russia contributes approximately 20% of
the EU’s uranium imports, 30% of crude oil imports and 40% of coal
imports (Euratom Supply Agency, 2020; European Commission, 2020a,
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2020b).12 Overall, Russian energy covers a quarter of the EU’s primary
energy consumption, which means that over 100 million EU citizens are
entirely dependent on Russian energy. Russia’s share in the EU’s energy
supply has grown far too high due to the drop in the EU’s own energy
production and its eastern enlargements.13 The EU’s excessive energy
dependence on Russia limits the Union’s freedom in foreign policy and
even weakens its cohesion.

Although Russia depends on income from its energy exports, it should
be noted that the dependencies of the EU and Russia are asymmetrical
in terms of time. In winter, energy supply in the EU would descend into
chaos in a matter of weeks if Russia decided to stop energy deliveries.
Russia’s reserve funds would delay the impact of loss of revenue from
energy exports further into the future, because, as the following analysis
shows, Russia is not immediately dependent on its gas export revenues.

In 2019, oil and natural gas contributed together 40% of Russia’s
budget revenues (Ministry of Finance, 2021). When assessing specifi-
cally the role of natural gas in the federal budget, it should first of all
be noted that Russia’s revenue from natural gas does not come exclu-
sively from exports, as the federal budget also gets domestic tax revenues
from natural gas. Secondly, it should be noted that natural gas exports

12 China, Russia’s eastern neighbour, is considerably less dependent on Russian fossil
fuels compared to the EU. Russia contributes only 15% of China’s crude oil imports and
two percent of its oil product imports. In 2019, Russia contributed just three percent of
China’s natural gas imports, including LNG. Although Russia’s share in China’s natural
gas imports is set to increase in the coming years, China’s dependence on Russian energy
will still be nowhere near as high as the European Union’s dependence (BP, 2020; Liuhto,
2019). On the other hand, China is dependent on natural gas imports, although currently
not specifically on imports from Russia. In 2019, China’s gas import dependence was
already 45%. Ten years earlier, it was only 15% (O’Sullivan, 2021).

13 The EU as a whole is not particularly dependent on electricity imports from third
countries (European Commission, 2019b; Eurostat, 2020c). Finland and Lithuania are
the only member states currently importing electricity from Russia (INTERRAO, 2021).
The share of Russian electricity in Finland’s electricity consumption was only around three
percent in 2020 (Finnish Energy, 2020). In Lithuania, the share of electricity imported
from Russia is significantly higher. In 2018, it was approximately a third of Lithuania’s
electricity consumption (IAEA, 2020; INTERRAO, 2021). On the other hand, although
Lithuania imported six terawatt hours of electricity from Russia, it exported four terawatt
hours to other countries according to 2019 figures (INTERRAO, 2021; KNOEMA,
2021). Since electricity is perhaps the most sensitive energy to react to geopolitical
changes, reducing its import dependence should be among the European Commission’s
top priorities.
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contribute significantly less budget revenue than oil exports. Taking the
year 2020 as an example, Russia’s oil export revenues rose to approxi-
mately USD 120 billion, whereas natural gas exports contributed only
a quarter of that (Liuhto, 2020c; Bank of Russia, 2021). Thirdly, it
should be noted that one fifth of Russia’s natural gas exports are destined
outside of Europe, and the volume of these exports—especially to Asia—
is increasing (BP, 2020). Although the author did not have access to
detailed budget accounts of the Russian Federation, the available infor-
mation indicates that natural gas exports to the EU contribute less than
five percent of Russia’s federal budget revenue. In addition, it should be
noted that Russia has considerable reserve funds. At the beginning of
2021, the value of the funds was USD 180 billion (BOFIT, 2021). Since
Russia’s budget revenue was around USD 250 billion in 2020 (Ministry
of Finance, 2021; TASS, 2021), the reserve funds would cover nearly two
years of complete loss of budget revenue from oil and natural gas. To put
it differently, the value of Russia’s reserve funds at the beginning of 2021
was over five times the value of Russia’s total revenues from natural gas
exports in 2020 (Bank of Russia, 2021; BOFIT, 2021).

This simple calculation of energy dependence shows that the EU is
more dependent on Russia than vice versa. In addition, the EU’s depen-
dence on Russia has an immediate effect, whereas Russia is dependent on
the EU in the long term or until it is able to cut the EU’s share in its
exports. The analysis of the EU’s role in Russia’s exports shows that in
2020, the share of the EU27 in Russia’s exports was only 34%, which is 17
percentage points lower than in 2013 before the start of the Ukraine War
(Customs Russia, 2021a, 2021b). And further, when analysing Russia’s
dependence on the EU, it should be noted that since the turn of the
millennium Russia has systematically reduced its dependence on exports
to the EU by constructing oil and gas pipelines to China (Liuhto, 2019,
2020a, 2020b).

If Russia’s aggressive foreign policy and slip away from democratic
principles have led to a new low in EU-Russia relations, on the other hand
the EU has a stable and close relationship with Europe’s other energy
superpower, Norway. In 2020, Norway was the EU’s second largest
natural gas supplier, with a 24% share (European Commission, 2020c).
Although Norway is the world’s fourth largest natural gas exporter after
Russia, Qatar and the USA, it primarily exports to Europe rather than
globally (BP, 2020). In other words, the majority of Norway’s exports
are destined to the EU or the UK. Another distinct feature of Norway’s
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energy exports is that the share of LNG in its total natural gas exports was
only six percent in 2019 (BP, 2020). Since Norway exports its gas mostly
by pipelines, it is clear that its share of the EU’s LNG imports cannot
increase significantly. According to IGU (2020a), Norway’s share of the
LNG imports of all European countries was only five percent in 2019.14

Although Norway is a major supplier of natural gas to the EU, forecasts
indicate that its natural gas production will fall to just over 90 bcm by
the start of the 2030s—a significant drop from the peak of 2017, when
Norway produced over 120 bcm of natural gas (BP, 2020; Hall, 2018).
Chapter 6 contains detailed discussion of Norway’s natural gas production
and exports, and therefore no further discussion of the current state and
future of Norwegian natural gas is provided here.

In addition to Russia and Norway, LNG was another important
‘source’ of natural gas. LNG’s share of the EU’s natural gas imports was
a quarter in 2020 (European Commission, 2020c). A role of LNG in the
EU is examined more closely in the following section.

Liquefied Natural Gas in the EU

In 2019, the global volume of natural gas trade was nearly 1,300 bcm,
which means that a third of all natural gas produced in the world was
exported to another country. The share of LNG in international gas
exports has increased. In 2000, the volume of international LNG trade
was 140 bcm. By 2019, it had risen to 485 bcm, which represents 40%
of the total global trade of natural gas. Ten years earlier, LNG’s share
had been ten percentage points lower (BP, 2011, 2020). Some 20 years
from now the share of LNG in natural gas trade will be close to 60%
(IGU, 2020b). RD Shell expects global LNG demand to reach 950 bcm
by 2040 (OGJ, 2021b).

The bulk of natural gas trade across EU borders still takes place via
pipelines. However, the situation is evolving rapidly. At the turn of the
millennium, the share of LNG was just over ten percent of the EU28’s
natural gas imports from outside the Union. By 2020, it had risen to a
quarter (European Commission, 2019a, 2020c).

14 In the 4th quarter of 2020, Norway’s share in the EU’s LNG imports was just
0.1% due to a fire incident in the Hammerfest LNG plant. The plant is estimate to work
normally in October 2021 (European Commission, 2020c).
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To compare, it should be noted that LNG contributed only two
percent of the US natural gas imports. In China, the share of LNG in
natural gas imports was over 60% in 2019 (BP, 2020). On the other
hand, the share of pipeline gas is set to increase, as Russia opened a gas
pipeline with a capacity of nearly 40 bcm towards China in December
2019, and there are plans to increase pipeline capacity in the coming
years (Afanasiev, 2020; Gazprom, 2021b).15 In the light of current export
volumes, the pipeline capacity expansion may seem odd at first glance, as
Russia exported less than five billion cubic metres of pipeline gas to China
in 2020 (Argus Media, 2020). Russia is expanding its export capacity to
China despite the low export volumes, because the Russian leadership
believes that China’s gas consumption will increase as the country aims
for carbon neutrality by 2060 (McGrath, 2020). In addition to economic
motives, the Russian leadership also seeks to reinforce Russia’s geopolitical
status in the eyes of its eastern neighbour through energy exports.

Spain, France, Italy, the Netherlands and Belgium were the EU’s
largest LNG importers in 2020. These countries’ combined share of the
Union’s LNG imports was over 80%. The three largest suppliers of LNG
to the EU were the USA, Qatar and Russia.16 These three countries
supplied almost two thirds of LNG in the EU. In 2020, the EU’s LNG
imports declined by five percent. In terms of volume, the EU27’s LNG
imports totalled to 84 bcm (European Commission, 2020c).

Although LNG represents a quarter of the EU’s natural gas imports,
it should be noted that half of the current 27 EU member states did not
import any LNG in 2019 (Table 2.3). LNG’s absence from the energy
mix of these 14 member states is explained by the fact that five of them—
Austria, Czechia, Hungary, Luxembourg and Slovakia—do not have any
coastline and are therefore unable to build LNG import ports. Austria,

15 ‘China is aiming to grow its transmission pipeline network by 60% by 2025. … China
is also aiming to raise storage capacity to 10% of its demand’ (IGU, 2020b, 5). “China is
aiming to grow its transmission pipeline network by 60% by 2025. …China is also aiming
to raise storage capacity to 10% of its demand” (IGU, 2020b, 5). China imported over
130 bcm of natural gas in 2019 (BP, 2020).

16 The value of the US LNG supply to the EU in 2019 was EUR 2.6 billion (European
Commission, 2019a), which corresponds to only one percent of the total value of goods
exports from the USA to the EU (European Commission, 2020e). Even if the US LNG
exports to the EU may grow, the USA would still see the LNG exports more as a
way to protect NATO partners from Russia’s leverage, rather than as a money-making
opportunity.
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Table 2.3 LNG in the natural gas imports of the 27 EU member states in
2019

Natural gas imports
(bcm)

LNG share in gas
imports (%)

Three main countries
supplying LNG and
their share in the
LNG imports

Austria 14.2 0
Belgium 23.2 29 Qatar (65%), Russia

(28%), USA (5%)
Bulgaria 2.9 0
Croatia 2.0 0
Cyprus 0.0 0
Czechia 9.5 0
Denmark 1.1 0
Estonia 0.5 5 No data
Finland 2.6 7 Russia (64%),

Norway (21%),
re-exports received
(14%)

France 55.0 37 Russia (32%),
Nigeria (19%),
Algeria (17%)

Germany 94.8 0
Greece 5.2 54 Algeria (19%), Qatar

(19%), Norway
(19%)

Hungary 18.6 0
Ireland 2.9 0
Italy 71.1 19 Qatar (48%), Algeria

(22%), USA (12%)
Latvia 1.4 0
Lithuania 2.7 57 Norway (71%),

Russia (22%), USA
(5%)

Luxembourg 0.8 0
Malta 0.4 100 Trinidad and Tobago

(68%), Norway
(16%), Egypt (14%)

Netherlands 59.3 18 Russia (53%), USA
(25%), Peru (6%)

Poland 17.7 20 Qatar (68%), USA
(27%), Norway (5%)

Portugal 6.1 92 Nigeria (58%), USA
(23%), Qatar (12%)

Romania 2.7 0

(continued)
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Table 2.3 (continued)

Natural gas imports
(bcm)

LNG share in gas
imports (%)

Three main countries
supplying LNG and
their share in the
LNG imports

Slovakia 6.7 0
Slovenia 0.9 0
Spain 37.2 58 Qatar (20%), Nigeria

(20%), USA (20%)
Sweden 1.1 28 Norway (38%),

Russia (31%),
re-exports
received (31%)

Note The natural gas imports include the imports from another EU country as well
Source The Author, based on GIIGNL, 2020; Eurostat, 2021b

Czechia, Hungary and Slovakia import all or most of their natural gas
via pipelines from Russia (Eurostat, 2020a; Gazprom, 2020). In addi-
tion to these four central member states, Luxembourg—which is nestled
among Belgium, France and Germany—also did not import any LNG.
In 2019, Luxembourg imported only pipe gas via Belgium or Germany.
Luxembourg’s natural gas imports consist of three rather similarly sized
components. One third was imported from other member states, one
third from Norway and one third from Russia (Eurostat, 2021a, 2021b).

History as well as geography explains why some member states do
not consume LNG. Of the fourteen member states that consume only
pipe gas, eight are former CMEA countries, over which the Soviet Union
exerted control by way of pipelines. Three of the eight countries are land-
locked: Czechia, Hungary and Slovakia. In other words, five ex-socialist
countries that consume only pipe gas have a coastline: Bulgaria, Romania,
Latvia, Slovenia and Croatia.

The two member states that have coastline on the Black Sea—Bulgaria
and Romania—have no plans, at least not officially, to build LNG port
terminals. Latvia has plans for an FSRU, but currently it looks like
its large-scale LNG port initiative will be replaced by gas collaboration
between the Baltic States and Finland (GLE, 2019). Latvia’s LNG plans
are discussed in more detail in Chapter 9. Slovenia has also continued
with pipe gas due to the country’s low consumption of natural gas. For
Croatia, the data in Table 2.3 is out of date, as its first LNG terminal
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received the first LNG delivery on the 1st of January 2021. Croatia’s
LNG terminal will reduce the country’s dependence on pipe gas, which
in its case means reduced dependence on Russia. The capacity of Croa-
tia’s LNG terminal is 2.6 bcm, which exceeds the country’s annual gas
consumption (BP, 2020; LNG Croatia, 2021).

Of the ex-socialist countries with coastline, Lithuania and Poland
opened LNG terminals in the mid-2010s. Lithuania opened an FSRU
unit in Klaipeda in 2014 (Jakštas, 2019; Liuhto, 2015). The unit’s
capacity is four billion cubic metres, which means that the terminal is
able to cover Lithuania’s annual gas needs at the 50% capacity utilisa-
tion rate.17 Poland opened a five-billion-cubic-metre natural gas terminal
in Świnoujście in the northwest of the country in 2016. Poland intends
to increase the unit’s capacity to at least 7.5 bcm—possibly even to
ten billion cubic metres. In addition to expanding the Świnoujście unit,
Poland plans to open an FSRU with a capacity of over four billion cubic
metres in Gdańskin the near future. The combined capacity of the two
units would in theory cover over half of Poland’s natural gas consump-
tion (BP, 2020; GIE, 2019). The LNG units of Poland and Lithuania are
discussed in more detail in Chapters 7 and 8, and therefore the terminals
and their strategic importance are not covered in further detail here.

Currently, Cyprus does not consume any natural gas, and therefore
understandably does not have an LNG terminal (IEA, 2021b). The situ-
ation will change in 2022 with the completion of the first LNG import
terminal in Cyprus (NS Energy, 2020). The terminal’s annual capacity will
be 2.4 bcm, which will give natural gas an important role in the energy
supply of the island state and its million citizens (GLE, 2019). Confus-
ingly, Cyprus appears to have no plans for an LNG export terminal, even
though it is planning to start natural gas production in its territorial
waters. It is possible that Cyprus is refraining from relying too much on
natural gas production because Turkey, a NATO member, has sought to
obstruct the start of Cypriot offshore production (Cyprus Profile, 2020;
Pitel & Sheppard, 2020; GEM, 2021a).18 Co-operation between Cyprus

17 The capacity utilisation rate of Lithuania’s terminal was just under 50% in 2019
(IGU, 2020a).

18 Several significant offshore gas fields have been found in the vicinity of Cyprus, with
estimated combined reserves in excess of 500 bcm (Henderson, 2019). For comparison,
Norway’s proved gas reserves are 1,500 bcm (BP, 2020).
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and Israel increases the possibility of natural gas production around
Cyprus becoming a reality (Geropoulos, 2021).

In addition to Cyprus, the northern maritime country Denmark also
does not have its own LNG terminal or any apparent plans to acquire one
(GLE, 2019). There are many reasons for Denmark’s reluctance to build
an LNG import terminal. First of all, Denmark is expected to remain a
net exporter of natural gas until at least 2035 (DEA, 2018; Elliott &
Hunter, 2020). Secondly, the country’s location adjacent to another gas
producer, Norway, supports pipe gas as a solution. And thirdly, it appears
that instead of compensating for the reduction in its natural gas produc-
tion with imported gas, Denmark intends to take a leap from fossil fuels
to renewables as it winds down its oil and gas production (Greenpeace,
2020; Hall, 2020).

In terms of natural gas, Germany is a peculiarity. It is the largest
consumer of natural gas in the EU and the second largest in the world
after China (Liuhto, 2020c). In spite of its gigantic gas import volumes,
Germany has not built a single LNG terminal on its soil. Germany’s
natural gas supply currently consists of the country’s own production,
which covers five percent of its gas consumption, and imports—95%—by
pipelines from other countries. In 2019, approximately half of Germany’s
gas imports came from Russia, one quarter came from Norway, and the
remaining quarter arrived from the Netherlands. Germany’s gas imports
from the Netherlands are about to change in the coming years, as the
Dutch gas production plummets. In 2019, Germany imported nearly 25
bcm of natural gas from the Netherlands (BP, 2020).19

In addition to the production decline in the Netherlands, another
headache for Germany is the fact that Germany’s gas consumption is likely
to increase after the planned closure of its nuclear power plants by the end
of 2022 (World Nuclear Association, 2019). In order to cover for the
loss of nuclear energy exclusively with natural gas, Germany would have
to import nearly 20 bcm more than today (BP, 2020; Liuhto, 2020c).
That said, even an increase of 45 bcm would not necessarily require the

19 When analysing Germany’s gas imports from the Netherlands, it is important to
remember that in 2019, the Netherlands was already importing around a quarter of its
natural gas from Russia, and the share of Russian gas is likely to grow significantly in the
coming years (Eurostat, 2021a).
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construction of Nord Stream 2, as the Ukraine pipeline network has suffi-
cient unused capacity.20 The pipeline network of Ukraine and its capacity
are discussed in Chapter 5.

In recent years, Germany has been planning four LNG terminals. The
proposed locations are Brunsbüttel, Rostock, Stade and Wilhelmshaven
(GIE, 2019). In the plans, the size of the Brunsbüttel terminal is
eight billion cubic metres, but the final decision on the investment is
not expected until mid-2021, and therefore the terminal would not
be completed in 2022 as originally scheduled (German LNG Terminal,
2021; GLE, 2019). Russian Novatek has announced that it will build a
medium-scale LNG import terminal in Rostock by 2023. Set to be the
only German terminal on the Baltic Sea coast, the unit has a planned
capacity of 0.4 bcm (PortNews, 2020). The Stade facility is the largest
of the planned LNG import terminals. The port’s planned capacity is 12
bcm. The terminal is expected to open in 2025 (Elliott, 2020, 2021).21

There are also plans for a ten-billion-cubic-metre LNG import terminal
for Wilhelmshaven. Finnish-owned Uniper has announced that it will
build an FSRU unit there. However, in late 2020 the future of this
LNG terminal seemed quite uncertain, as German city authorities and
businesses that use gas had not placed binding LNG orders in sufficient
numbers (Bajic, 2020; LNG Wilhelmshaven, 2021). In addition to the
corona pandemic, the possible completion by the end of 2021 of the
Nord Stream 2 gas pipeline also adds to the uncertainty (Assenova, 2021).

On the other hand, even if Nord Stream 2 were not to open, the
majority of Germany’s natural gas imports would still rely on pipelines,
as the combined capacity of the four LNG terminals would only cover a
third of the volume of Germany’s current gas imports (BP, 2020). Since
it is certain that not all four terminals will be built, and the ones that are
built would not run at 100% capacity, the share of LNG would remain
well under ten percent of Germany’s natural gas imports by the end of
this decade.

Whereas Germany has an unusually reserved stance on LNG, Ireland’s
relationship with LNG is quite peculiar as well. Natural gas plays an
important role in Ireland’s energy supply, and yet the island nation

20 There is some scepticism about the capacity of the Ukraine network to transmit
Russian natural gas (Bochkarev, 2021).

21 The owner of Stade LNG is Hanseatic Energy Hub (GEM, 2021e; HEH, 2021).
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consumes no LNG. The reason for the peculiar situation is that Ireland
covers over a third of its gas needs with its own production, and the rest
comes from the UK via pipelines (GIE, 2019; SEAI, 2021).

For a long time, Ireland had plans for two major LNG terminals, Cork
LNG and Shannon LNG. Their combined capacity would have been 12
bcm, and at the 50% capacity utilisation rate they could have supplied
all of Ireland’s natural gas consumption (BP, 2020). Resistance to the
projects from the Green Party was surprisingly strong, and in the end
both projects had been shelved by the start of 2021 due to the political
opposition (Chapa & Shiryaevskaya, 2021; Crosson, 2020, 2021; Elliott
& Weber, 2021; GEM, 2021c, 2021d). Abandoning the LNG terminal
projects is not entirely rational in light of Ireland’s future energy plans
and the decreasing gas production in Great Britain, as the British ability
to export its natural gas becomes weaker year by year. However, it appears
that, in preventing the construction of the LNG terminals, Ireland wanted
to both protect its domestic gas production from foreign competition and
make room for renewable sources of energy (DCENR, 2020).

While LNG has no role in the gas imports of Germany and Ireland,
the EU member state with the highest share of LNG in its gas imports is
Malta. The island nation imports all of its natural gas in a liquefied form,
because it has no pipeline connection to gas-producing North African
countries and no interconnection to Sicily, which is Italy’s gas logistics
hub for gas transported from North Africa. Malta’s natural gas consump-
tion is very low (less than 0.5 bcm), and therefore the construction of
pipelines would not be economically feasible, which means that LNG will
hold its monopoly in Malta’s natural gas market (Eurostat, 2021a).

Alongside Malta, Portugal also uses primarily the liquefied form of
natural gas. In 2019, LNG contributed over 90% of Portugal’s gas
imports, and its share was growing (Eurostat, 2021b). By 2020, LNG
covered 100% of Portuguese gas consumption. In fact, Portugal even
exported natural gas to Spain. The strong position of LNG in Portugal
shows that LNG can be competitively priced compared with pipe gas,
since Portugal’s alternative would have been to import more of its gas
via pipelines from Algeria via Morocco and Spain (BP, 2020; Gallarati,
2020).22

22 There are two natural gas pipes between Algeria and Spain, namely Medgaz (a 200-
kilometre subsea pipe with a capacity of some 8 bcm) and Maghreb-Europe Gas Pipeline
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Although Greece, Lithuania and Spain are not as addicted to LNG
as Portugal, LNG still covered over half of their natural gas imports.
Greece and Spain have a much longer history of using LNG terminals
than Lithuania, which opened its FSRU unit in December 2014. Another
notable difference is the share of Russia in the LNG imports of these three
countries. Russia has no share in the LNG imports of Greece and Spain,
whereas in Lithuania, Russian LNG contributed a fifth of the country’s
LNG imports in 2019 (GIIGNL, 2020).

In Belgium, France and Sweden, LNG covered roughly 30–40% of
natural gas imports. Whereas Belgium and France have long traditions of
using LNG and it plays a strategic role in their energy supplies, the situ-
ation is completely different in Sweden, which has built two small-scale
LNG terminals in the past decade. The two small-scale LNG terminals do
not have a strategic role in Swedish energy supply, as the share of natural
gas in the country’s primary energy consumption is only a couple of
percent (BP, 2020). What the three countries have in common, however,
is the considerable share of Russia in their LNG imports. In 2019, Russian
LNG contributed approximately 30% of their LNG imports (GIIGNL,
2020).

In Italy, the Netherlands and Poland, LNG accounts for around one
fifth of natural gas imports. Although the percentage is relatively small,
the imported volumes are very high: total natural gas imports are around
60–70 bcm in Italy and the Netherlands, and nearly 20 bcm in Poland
(Eurostat, 2020a). In Poland and Italy, Russian LNG does not have a
significant role, even though Russia dominates the pipeline gas market.23

In the Netherlands, Russia already contributes half of LNG imports,
and its share could well increase as the Dutch gas production plummets
(GIIGNL, 2020).

LNG does not have a particularly significant role in the gas imports of
Estonia and Finland. In both countries, LNG contributed less than ten
percent of total imports of natural gas in 2019. The strategic importance
of LNG is further diminished by the fact that natural gas does not play
a major role in the two countries’ energy consumption. Due to the co-
effect of these factors, for Estonia and Finland LNG is more of a maritime

(capacity over 10 bcm). Maghreb-Europe Gas Pipeline travels from Algeria via Morocco
to Spain and further to Portugal (EMPL, 2021; NS Energy, 2021).

23 In 2019, Russia’s share of gas imports was over 50% in Poland and nearly 50% in
Italy (BP, 2020; Eurostat, 2021a).
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fuel than a strategic component of their energy mixes. Nevertheless, the
Estonian LNG imports are worth noting and somewhat curious due to
the fact that the country has no LNG import terminal, not even a small-
scale one, even though it imports LNG. The main reason for the imports
appears to be LNG’s use as fuel in vehicles and ships (LNG EestiGaas,
2021; Industry, 2019). Whereas Estonia does not have its own LNG
terminal, Finland had two relatively small LNG terminals at the time
of writing, and a third one was set to open in October 2021 (Hamina
LNG, 2020; Finnish Gas Association, 2021). Russian LNG forms the
lion’s share of LNG imported to Finland, and its share is increasing.
In 2020, Russian LNG accounted for approximately 80% of Finland’s
LNG imports. This represented an increase of 20 percentage points from
the previous year (GIIGNL, 2020; Finnish Customs, 2021). LNG in
Finland and the Finnish LNG terminals are discussed in more detail
in Chapter 10.

In 2019, the combined nominal annual capacity of the EU28’s oper-
ational LNG terminals was over 210 bcm, of which member states were
able to utilise around half (GLE, 2019; Eurostat, 2021b).24 As a result
of Brexit, nearly 50 bcm was lost from the capacity of the EU’s LNG
terminals, and the combined capacity of the EU27’s LNG terminals fell
to around 165 bcm (GLE, 2019). Although the EU can import natural
gas from/via the UK, it is worth remembering that Great Britain was
able to produce only half of its natural gas consumption in 2019, and
the production has dropped to a third of what it was at the start of the
millennium (BP, 2020). In practice, this means that the EU is not able
to increase its reliance on the British LNG terminals in its energy secu-
rity plans. The British LNG terminals can therefore be set aside in the
following analysis of the EU’s LNG terminals (Table 2.4).28

By May 2019, nine of the current EU27 had built themselves a large-
scale LNG import terminal. However, since thirteen member states were
consumers of LNG, in practice four member states which consumed

24 The capacity utilisation rate of the EU’s LNG import terminals is slightly higher than
the global average. The average global utilisation rate of LNG terminals was approximately
45% in 2019 (IGU, 2020a).

28 ‘The UK has always been playing an important role as berthing site of LNG vessels
for continental Europe and shipments are transported to Europe viagas interconnectors with
Belgium and the Netherlands. However, during the winter period LNG shipments rather
serve for domestic consumption in the UK, especially regarding the limited storage capacities ’
(European Commission, 2020c, 14).
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Table 2.4 Operational large-scale LNG importing terminals in the EU as of
May 201925

Country Name Start-up year Annual
capacity
(bcm)

Capacity / gas
consumption

2019

Belgium26 Zeebrugge LNG 1987 9 0.52
France Fos-Tonkin LNG

Montoir-de-Bretagne
LNG
Fos Cavaou LNG
Dunkerque LNG

1972
1980
2010
2016

3
10
8
13

0.78

Greece Revithoussa LNG 2000 7 1.37
Italy Panigaglia LNG

Porto Levante LNG
(OS)
FSRU OLT Offshore
LNG Toscana (F)

1971
2009
2013

3
8
4

0.21

Lithuania FSRU Independence
(F)

2014 4 1.82

Netherlands Gate terminal
Rotterdam

2011 12 0.33

Poland Świnoujście LNG 2016 5 0.25
Portugal Sines LNG 2004 8 1.31
Spain27 Barcelona LNG

Huelva LNG
Cartagena LNG
Bilbao LNG
Sagunto LNG
Mugardos LNG

1968
1988
1989
2003
2006
2007

17
12
12
9
9
4

1.75

Note The abbreviation ‘OS’ means an offshore unit and the abbreviation ‘F’ a floating unit. All the
other units are onshore LNG terminals. The British LNG terminals have been excluded from the
table above
Source The Author, based on GIE, 2019; BP, 2020; IGU, 2020a; Eurostat, 2021a

25 One may find the following small-scale and medium-scale units in the EU: Tornio
Manga and Pori in Finland, Delimara in Malta, and Lysekil and Nynäshamn in Sweden
(GIIGNL, 2020). For a more detailed description of Europe’s LNG receiving terminals,
see King & Spalding (2018).

26 The capacity of Zeebrugge LNG terminal is to be expanded by eight billion cubic
metres by 2026 (OGJ, 2021a).

27 El Musel LNG terminal in Gijon with an annual capacity of seven billion cubic metres
was completed in 2021 but it was mothballed and it has not been put into operation
(GEM, 2021b).
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LNG did not have their own large-scale LNG terminal. These countries
are Estonia, Finland, Malta and Sweden (GIE, 2019). Estonia has no
LNG terminal, and Finland, Malta and Sweden each have small-scale or
medium-scale LNG import terminal(s). Malta’s small-scale LNG terminal
has strategic importance in the energy supply of the country and its half
a million citizens.29

Belgium, France, Italy and Spain are long-standing consumers of LNG.
They opened their first large-scale LNG terminals in the late 1960s and
early 1970s. With the exception of Italy, these countries are in theory able
to satisfy at least half of their annual natural gas consumption with their
LNG terminals. Spain has the highest LNG terminal capacity of the four
countries relative to its natural gas consumption. The capacity is nearly
double Spain’s annual gas consumption. Italy trails behind the other three
countries, as the maximum capacity of its LNG terminals can only cover
one fifth of its annual gas consumption. The situation will not change in
the near future, since the planned eight-billion-cubic-metre LNG port in
Sicily appears to have been postponed to an unknown date (GLE, 2019;
IGU, 2020a).

Whereas Belgium, France, Italy and Spain have decades of experience
with LNG, Greece, Lithuania, Portugal, Poland and the Netherlands have
opened their first large-scale LNG import terminals in this millennium
(GIE, 2019; IGU, 2020a).

Greece, Lithuania and Portugal have taken great strides in incorpo-
rating LNG into their energy mix. In these three countries, the capacity
of LNG terminals exceeds annual natural gas consumption (BP, 2020;
GIE, 2019). ‘The overcapacity’ is justified, since in practice the utilisation
rate of LNG terminals cannot reach 100%—due to weather conditions,
for a start. Poland as a close fourth is set to increase the capacity of its
existing LNG terminal in Świnoujście, northwest Poland, to at least 7.5
bcm, and the country is about to open a four-billion-cubic-metre FSRU
unit in Gdańsk in the northeast. With the Świnoujście expansion and the
new LNG terminal in Gdańsk, the combined capacity of Poland’s LNG
terminals could cover more than half of the country’s current consump-
tion of natural gas in the near future (GLE, 2019; Eurostat, 2020a).
In the Netherlands, the gas supply situation is challenging. Natural gas

29 The Maltese LNG unit has a strategic importance to Malta’s energy supply, as the
country may satisfy all its natural gas needs with this terminal. Natural gas provided nearly
a half of Malta’s overall energy supply in 2018 (IEA, 2021a).



48 K. LIUHTO

contributes a large share of the country’s primary energy consumption,
but its gas production is about to collapse. Despite the impending collapse
in production, gas consumption in the Netherlands has decreased very
little. The figures are clear: in the 2010s, natural gas production in the
Netherlands has fallen by approximately 50 bcm, while its consumption
has reduced by only ten billion cubic metres. In 2019, the Netherlands—
the EU’s largest natural gas producer—was able to cover ‘only’ three
quarters of its consumption with its own production (BP, 2020). The
steep drop in natural gas production will force the Netherlands to both
grow its renewable energy production and increase its gas imports (IEA,
2020). Since the Netherlands does not intend to increase substantially its
LNG import capacity in the coming years (GLE, 2019; IGU, 2020a),
its alternatives are more or less limited to increasing the volume of pipe
gas imports. It is unlikely that the Netherlands would be able to increase
imports from Norway, and therefore it will probably have to import more
gas from Russia. In 2019, Russia covered a quarter of the Dutch natural
gas imports, but it is within the realms of possibility that Russia’s share
could rise considerably from the 2019 level (Eurostat, 2021a).

In addition to the large-scale terminals described in Table 2.4, it is
worth mentioning the new LNG terminal with a 2.6-bcm annual capacity,
which opened on the Krk Island in Croatia in January 2021 (LNG
Croatia, 2021). Cyprus is also currently in the process of building a large-
scale LNG terminal. The FSRU unit with a capacity of over two billion
cubic metres is expected to open in 2022 (GIIGNL, 2020; NS Energy,
2020).

As at February 2020, the IGU list of LNG terminals currently under
construction does not include any projects in the member states apart
from the Croatian unit, which opened at the start of 2021, and the
terminal under construction in Cyprus. The absence of the German units
from the list suggests that their construction will probably be delayed or
some projects will be cancelled (IGU, 2020a).

When examining the role of LNG in the EU’s energy supply, attention
should be paid to LNG tankers as well as import terminals. In late 2019,
the world’s LNG tanker fleet consisted of approximately 600 vessels,
whose combined operational capacity was nearly 90 bcm (GIIGNL,
2020). Despite the fact that the world’s largest LNG fleet is owned by
one of the EU member states, namely Greece (Hellenic Shipping News,
2019), the European Commission’s assessments should include critical
examination of the ownership of European LNG fleets and the role of
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the owner’s nationality in terms of the EU’s energy security. Although
the risks relating to the availability of LNG tankers are ultimately borne by
individual governments and owners of LNG import terminals in the EU,
the European Commission could perhaps act as a catalyst for increasing
LNG tanker ownership in the EU. Co-ownership of tankers by LNG
terminal owners in the EU could be one way to increase ownership and
thus improve LNG supply security in the EU.

Concluding Remarks

Although the EU27 consumes roughly the same amount of energy as it
did at the start of the millennium, the structure of energy consumption
in the Union has changed. The shares of oil, coal and nuclear power have
decreased, and the shares of renewables and natural gas have increased
(European Commission, 2020a). And although consumption of natural
gas in the EU fell by three percent in 2020 due to the corona pandemic,
the drop is likely to be temporary (European Commission, 2020c). The
share of gas in the EU’s energy consumption will grow as a result of
the Union’s actions towards carbon neutrality and Germany closing its
nuclear power plants in 2022. After the nuclear power plant closures,
in order to make up for the drop in its energy production with natural
gas alone, Germany would have to source nearly 20 bcm more than it
currently does (BP, 2020).

Despite the growing role of natural gas, the EU’s gas self-sufficiency
has fallen sharply in this millennium, and it will fall further as the largest
producer, the Netherlands, is set to close down the EU’s largest gas field
in 2022 (Eurostat, 2020b). It is worth emphasising that in 2019, the
Netherlands supplied nearly 25 bcm of natural gas to the EU’s largest
consumer, Germany, whose annual natural gas consumption is around
100 bcm (BP, 2020).

The drop in the EU’s own production, combined with increasing
demand for natural gas, will lead to an increase in gas imports. Even if
LNG imports were to grow, it seems likely that Russia’s share in the EU’s
natural gas imports will rise well above 50% by the end of this decade and
will continue to grow in the next decade as the decrease in Norway’s gas
production accelerates.

Pipelines will continue to be the main way of distribution for Russian
natural gas despite the fact that Russia is one of the EU’s main suppliers
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of LNG. At the time of writing, it seems possible that Nord Stream 2
could be completed by September 2021. (Gardner, 2021).

Although the EU is able to cover more than a quarter of its annual
natural gas consumption with its gas storage capacity, its strategic depen-
dence on Russian natural gas is very high. Bearing in mind that the EU
also imports a significant part of its uranium, oil and coal from Russia,
the total share of Russian energy is around a quarter of the EU’s total
primary energy consumption. The eastern member states of the EU have
the highest dependence on Russian energy.

In terms of the EU’s future, excessive dependence on authoritarian
Russia that engages in aggressive foreign policy would be risky, especially
in a scenario where Russia’s dependence on the EU decreases as Russia
seeks to reduce its dependence on exports to the EU by exporting more
to China and other Asian countries. In fact, one would have expected the
wars in Georgia and Ukraine to prompt European politician and policy-
makers to reduce member states’ dependence on imports from Russia.
This has not happened in all EU member states.

The EU’s dependence on Russian energy imports could be reduced in
a number of ways. Firstly, it could be done by investing in energy savings,
which would reduce the need for imported energy. A second noteworthy
way to reduce dependence on Russia is to invest in the production of
renewable energy. Renewables currently cover around 15% of the EU’s
energy consumption. With the Green Deal, the EU aims to double the
share of renewables in its energy consumption in less than ten years (Euro-
pean Commission, 2021b). Thirdly, the EU could reduce its dependence
on Russian energy by diversifying its energy imports. LNG offers great
diversification potential, although it should be remembered that Russia
was the EU’s third-largest LNG supplier in 2020 (European Commission,
2020c).

At the start of the millennium, LNG’s share in European natural gas
imports was a bit over ten percent. By 2020, it had risen to a quarter
(European Commission, 2019a, 2020c). Future growth of LNG’s share
is hindered not so much by the lack of LNG import infrastructure, but
rather by the new pipelines from Russia towards the west. For example,
the completion of TurkStream under the Black Sea may suppress interest
in the development of LNG import terminals in Bulgaria and Romania
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(Gazprom 2021a).30 And similarly, the completion of Nord Stream 2
will probably delay or even stop some of the plans for LNG terminals
in Germany (Bajic, 2020).

Although Poland is in the process of expanding the capacity of its
existing LNG terminal in the northwest and constructing another unit in
the northeast, it is possible that no new large-scale LNG receiving termi-
nals will follow in the Baltic Sea basin.31 The LNG revolution is being
hindered in the Baltic Sea region by gas pipelines as well as the possible
hydrogen revolution.

The total investment in renewable hydrogen production in Europe
is expected to reach EUR 200–500 billion over the next three decades
(European Commission, 2020f, 2021c). Although hydrogen currently
covers less than two percent of the EU’s energy consumption, its share
is estimated to reach 13–14% by 2050. This means that in 30 years’
time, hydrogen is expected to produce energy volumes equivalent to
the combined output of the EU’s current 120+ nuclear power plants
(Euratom, 2020).

Although hydrogen can play a significant role in the EU’s energy
supply in 30 years, it is important to remember that ‘transitional energy’
will be needed in the interim period, which probably means that lower-
pollution conventional energy sources such as natural gas will retain their
place in the EU’s energy supply for some decades yet. And as long as
natural gas is a part of the EU’s energy mix, so will LNG also continue
to have a role in the Union’s energy scene.

30 The EU used half of its LNG import terminal capacity in 2020 (GLE 2019;
European Commission 2020c).

31 Of the four LNG terminals being planned in Germany, only the Rostock unit is on
the Baltic Sea coast, and it is not a large-scale unit. The Nordic countries currently have
no plans to construct any large-scale terminals on their soil. The large-scale LNG terminal
plans of Estonia and Latvia may not come to fruition, and Lithuania has no need for a
larger LNG terminal. Russia already has an FSRU unit that can service the Kaliningrad
region. In summary, it is possible that after the large-scale LNG projects of Poland, only
small-scale and medium-scale LNG import terminals will be constructed in the Baltic Sea
region.
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CHAPTER 3

Energy Transition in the Baltic Sea Region:
A Controversial Role of LNG?

Leonid Grigoryev and Dzhanneta Medzhidova

Introduction

This chapter will provide an analysis of the energy transition in the Baltic
Sea region and the role of natural gas, current problems and future devel-
opment. The authors will focus on the implications of the changes in
energy balances, GHG emission and gas market evolution—particularly
on the LNG trade in ten Baltic Sea countries. The year 2020—the year
of the COVID-19 pandemic and the Great Lockdown (the decline of
3.2% in global GDP)—changes the course of events, demand and prices,
investments and financing. An expected recovery in 2021 (6.0%) would
require adjustments in the policy of all countries (IMF, 2021b). Dramatic
anti-recession policies in 2020, especially in the health care sector and
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the assistance to the low-income—domestically and internationally—may
draw resources from other priorities.

Possible environmental consequences of the imports of the pipeline
gas and the LNG are considered in view of the EU policy on climate
change mitigation. Natural gas may become shortly ‘a missed bridge’ and
provide environmental safety in the EU strategy by announced policies.
Nevertheless, both LNG and pipeline gas should be tested on ecological
safety and economic efficiency in the short and long run.

The authors focus on the economic and climate-related rational logic
of LNG’s role in the Baltic Sea region. We consider the rest of the factors
as politically motivated and out of the economic analysis. Moreover, we
comment briefly on the countries’ strategies for an energy transition.

The recovery from the Great Lockdown of 2020 may take more time,
especially for tourism-dependent countries and regions, as the COVID-
19 pandemic seriously hit the service sectors. By the autumn of 2020, we
observe the resurgence of the COVID-19 pandemic in many countries
across Europe. It means that we cannot expect the end of the epidemic
restriction globally at any defined time horizon, and we must prepare
ourselves for a prolonged recovery. Meanwhile, the energy demand and
the emission of GHG are declining. The governments have already added
about twelve trillion dollars (as of September 2020) of liquidity to prevent
the liquidity crunch (IMF, 2020). For now, these monetary flows have
affected stock markets and real estate markets with unusual prices growth,
which is not healthy in the long run. The investment crisis is following
the general decline. The Maastricht norms are suspended, and state debts
are rising. General economic recovery in the world, excluding China, is
expected in 2021 (Table 3.1). It is not a comfortable period for energy
transition globally, and relatively low prices for oil and coal may not help
the ambitious targets of the climate and energy policies globally. However,
the EU sees it as an opportunity (IEA, 2020a).

In this article, the Baltic Sea region is represented by ten countries:
Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Norway, Poland,
Russia and Sweden. These countries have different economic size, popu-
lation, GDP per capita and energy consumption. However, they are a
part of the developed world and the participants of both the Paris Agree-
ment of 2015 and Sustainable Development goals of the UN 2015.
The year 2020 could have brought some changes in the implementation
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Table 3.1 GDP and primary energy consumption of the Baltic Sea region
countries

GDP
(constant prices, %)

Primary energy
consumption (%)

2009 2019 2020 2021 2009 2019

Denmark −4.9 2.9 −3.3 2.8 −6.0 −0.5
Estonia −14.4 5.0 −2.9 3.4 −11.2 −19.6
Finland −8.1 1.3 −2.9 2.3 −7.2 −4.3
Germany −5.7 0.6 −4.8 3.6 −6.2 −2.2
Latvia −14.3 2.0 −3.6 3.9 −5.4 2.0
Lithuania −14.8 4.3 −0.8 3.2 −8.3 −0.5
Norway −1.7 0.9 −0.8 3.9 −7.6 −7.2
Poland 2.8 4.5 −2.7 3.5 −3.6 −2.4
Sweden −4.3 1.4 −2.8 3.1 −8.4 3.5
Russia −7.8 2.0 −3.0 4.4 −5.0 −0.8
World −0.1 2.8 −3.2 6.0 -1.5 1.3
EU −4.2 1.7 −6.1 4.4 −5.8 −1.4

Source The Authors, based on IMF (2021a, 2021b) and BP (2020)

patterns and focus on sustainable development goals (Bobylev & Grigo-
ryev, 2020). Indeed, this decade has long been regarded as a decisive one
for reaching Paris Agreement goals (Millar et al., 2017).

Energy Transition: Demand and GHG
Emission in the Baltic Sea Region

An energy transition is a topic widely discussed in energy studies for
several decades (Fouquet & Pearson, 1998; Smil, 2005). The term
‘energy transition’ has many different connotations and meanings—in a
similar manner, ‘market liberalisation of RES’ or ‘a shift from one fuel
to another’. The World Energy Council defines the transition process as
a connected policy challenge, and its success involves managing three
core dimensions (World Energy Trilemma Index, 2019): (1) energy
security, (2) energy equity and (3) the environmental sustainability of
energy systems throughout the transition process. This definition is closely
connected to climate change issues and brings us to the global agenda.

Our study refers to energy transition as a process of structural changes
in energy balance when some fuels are replaced with others. Furthermore,
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energy transition does not lead to an ultimate replacement of fuel, but a
substantial reduction of its share. Based on this definition, we highlight
four stages of the energy transition: (1) coal replaced wood and water-
power in the middle of the nineteenth century, (2) oil replaced coal at
the beginning of the twentieth century, (3) natural gas replaced oil in the
1970s and (4) renewables are replacing gas, coal and oil at the moment.

Each phase has its particular grounds and consequences. However,
there is still much in common. Firstly, the shift happens when supplies
are endangered. Similarly, the wide use of coal in the UK was preceded
by shortages in wood supply (Solomon & Krishna, 2011). Moreover,
importing countries paid attention to natural gas after several oil crises,
and oil prices appeared volatile. Besides, fuel prices play a crucial role.
Sometimes low prices for certain fuels (for example, coal) may act as
obstacles for the transition, as countries with modest GDP per capita
cannot afford oil and gas, not to mention renewables.

We support the opinion that price is a crucial variable for industries and
households when choosing between several fuels. However, fuel prices
are not responsible for the transition alone (Leach, 1992). Furthermore,
such a factor as oil energy density was one reason for the second energy
transition. Due to new technologies and innovations—diesel engine, for
example—global oil demand snowballed. Therefore, oil became more
energy-efficient and less costly in certain industries. Sociotechnical issues
remain crucial for the success of the transition (Geels & Schot, 2007;
Smith et al., 2010). Besides, the energy transition occurred in a period
of predictable prices and stable supply. Last but not least comes energy
policy, including climate change mitigation. The latter became an influ-
ential factor at the end of the twentieth century after the Kyoto protocol
and global acknowledgement of the urgent need to address environmental
safety. The role of transition politics and of institutions is not even argued
(Avelino et al., 2016).

Natural gas is considered the least harmful fossil fuel and mainly
regarded in developed countries as a bridge to renewables (Melsted &
Pallua, 2018). However, natural gas extraction leads to greenhouse gas
emission; while the new century promotes renewable energy sources
(RES), such as solar panels, wind power plants, et cetera.

The fourth phase of the energy transition is a non-economically driven
process, initialised by policymakers concerned with global problems, such
as climate change and energy affordability. This phase probably will not
become a ground for rapid economic growth. Nevertheless, the energy



3 ENERGY TRANSITION IN THE BALTIC SEA REGION … 65

transition might provide humanity with safe and clean energy. In any case
a global green carbon-free economy is not a matter of the near future, as
it takes the global community’s consolidating actions, not only individual
efforts of certain countries (Grigoryev & Medzhidova, 2020). On the
national level countries, that have a limited lock-in around fossil fuels, can
carry out energy transition process more quickly (Bridge et al., 2012).

In energy balances globally different fuels coexist: oil, natural gas,
coal, renewables, biofuels and waste, nuclear energy and hydropower.
Figure 3.1 illustrates the structure of the world energy balance by fuel.
As we see, fossil fuels, namely oil, gas and coal, still represent 84% of the
world’s total primary consumption. Renewables’ share is relatively low—
5%, although it has grown significantly in recent years. The structure of
energy consumption depends on many factors: GDP per capita, geograph-
ical and geological characteristics, climate policy and resource availability.
Consumption of natural gas is mainly driven by industry and residential
sector, totalling almost 70% (BP, 2020).

Oil
33%

Natural gas
24%

Coal
27%

Nuclear energy
4%

Hydro electric
7%

Renewables
5%

Fig. 3.1 Primary energy consumption in the world by fuel in 2019 (%) (Source
The Authors, based on BP [2020])
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Table 3.2 The emissions of the Baltic Sea region countries and their share in
the globe’s total emissions (million tonnes of CO2)

1990 Global
share (%)

2000 Global
share (%)

2010 Global
share (%)

2019 Global
share (%)

Denmark 56 0.26 58 0.24 51 0.16 33 0.10
Estonia 38 0.18 17 0.07 23 0.07 20 0.06
Finland 58 0.27 60 0.25 66 0.21 43 0.13
Germany 1,008 4.72 854 3.61 783 2.52 684 2.00
Latvia 18 0.09 7 0.03 9 0.03 8 0.02
Lithuania 36 0.17 11 0.05 13 0.04 12 0.04
Norway 29 0.14 34 0.14 37 0.12 34 0.89
Poland 374 1.75 300 1.27 324 1.04 304 0.89
Russia 2,234 10.47 1,453 6.14 1,492 4.80 1,533 4.49
Sweden 67 0.32 58 0.24 57 0.18 46 0.14

Source The Authors, based on BP (2020)

The world is on its way to the fourth phase of the energy transition.
This statement is particularly true for the European countries. The share
of the EU emissions in global emissions was reduced from over 17% in
2000 to 10% in 2019. Table 3.2 illustrates the Baltic Sea region coun-
tries’ emissions and their shares in the world’s total emissions. Russia and
Germany have the largest shares due to their industrial development and
population numbers.

We witness the trend of reduction in overall emissions. Unfortunately,
GHG emissions are still growing in many developing countries, espe-
cially in Asia. Accordingly, the decrease in shares of the Baltic Sea region
countries should be attributed both to their efforts and to the significant
growth of emissions in other regions.

In 2009, the 2020 climate and energy package was enacted in legisla-
tion. The 2009 package aimed to reduce GHG emissions by 20% from the
1990 level, increase the share of renewable energy sources in the energy
mix by 20%, and reach the 20% increase in energy efficiency (Table 3.3).
The EU Emissions Trading System (ETS), created in 2005, is used to
fulfil ambitious goals.1 The system covers around 45% of total emissions

1 ETS operates in the EU, Iceland, Liechtenstein and Norway. This mechanism sets
a cap on the total amount of certain greenhouse gases (carbon dioxide, nitrous oxide,
perfluorocarbons) emissions. Companies are able to receive or buy emission allowances,
which they can trade later on. The cap is reduced over time in order to reduce total GHG
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Table 3.3 The EU’s climate targets

2020 (%) 2030 (%)

Cut in GHG emissions from the 1990 level 20 55
Share for renewable energy sources 20 32
Improvement in energy efficiency 20 33

Source The Authors, based on European Commission (2020a, 2021)

in the region and includes all the sectors except for housing, agriculture,
waste and transport, excluding aviation, included in the system. Grubb
and Neuhoff (2006) note that the objective of emissions cap-and-trade
is to secure emission reductions at the lowest possible cost. To cover
the remaining 55% of emissions, effort-sharing regulation was adopted
in 2018, and the targets differ depending on the nation’s wealth (Euro-
pean Commission, 2020a). Although the EU seems to achieve its goals,
the results vary from a country to another.

According to the European Commission (2020a), all the Baltic Sea
region’s EU members have accomplished their 20-20-20 national targets,
and some of them have already elaborated the new ones for 2030. Some
countries have taken decisions on significant non-ETS emissions reduc-
tion, such as Denmark, Estonia and Sweden, while the targets of other
countries, namely Latvia and Poland, are more modest (Table 3.4).

According to Climate Action Network Europe (2018), however, only
Sweden shows promising results in fighting global climate change for
2030. The results of other countries in the region were mentioned as poor
(Denmark, Germany, Latvia, Lithuania) and very poor (Estonia, Poland).

In 2019, the EU set a more ambitious goal—to achieve carbon
neutrality by 2050 (European Council, 2019).2 This goal includes
achieving GHG emissions reductions by 80–100% compared to 1990
by 2050, providing energy-efficient and promoting renewable energy.
According to Ursula von der Leyen and Werner Hoyer (2021), meeting
the new 2030 emission-reduction targets will require EUR350 billion
annually, which appears to be undervalued. The EIB is ready to invest

emissions. Sectors that are not covered by the ETS are: transport (excluding aviation and
shipping), agriculture, waste and industrial emissions.

2 Carbon neutrality means having a balance between emitting carbon and absorbing
carbon from the atmosphere in carbon sinks (European Council, 2019).
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Table 3.4 The targets of the Baltic Sea region countries on climate change
mitigation for 2030

Targets on climate change mitigation

Denmark To reduce GHG by 70% compared to 1990
Share of RES in gross final energy consumption should reach 55%

Estonia To reduce GHG by 70% compared to 1990
Share of RES in gross final energy consumption should reach 42%
To reduce emissions the non-emissions trading sectors by 13%

Germany To reduce GHG emissions by 55% compared to 1990 level
Finland To reduce GHG emissions from the non-emissions trading sectors by 39%

compared to 2005
Latvia To reduce GHG by 5% compared to 2005

Share of RES in gross final energy consumption should reach 50%
Lithuania To reduce GHG by 9% compared to 2005

Share of RES in gross final energy consumption should reach 45%
Norway To reduce GHG by 40% compared to 1990
Poland To reduce GHG emissions by 7% compared to 2005

Share of RES in gross final energy consumption should reach 21%
Russia To reduce GHG emissions by 25–30% compared to 1990
Sweden To reduce GHG by 63% compared to 1990

Share of RES in gross final energy consumption should reach 65%

Note GHG = greenhouse gases; RES = renewable energy sources
Source The Authors, based on European Commission (2020a)

EUR1,000 billion to mitigate climate change and support environmental
stability in the next decade. An important implication for this article
is even a more urgent necessity for the Baltic Sea region countries to
diminish emissions and ensure a climate policy that will contribute to
the EU’s carbon neutrality as a whole. That new ambitious objective is
changing specific targets and instruments of energy policy, investment
patterns and character of financing, including private and public funding.

The Finnish Government believes that it is possible to reach carbon
neutrality by 2035 (The Finnish Government, 2020). The target to
reduce GHG from non-ETS by 16% (by 2020) is already achieved. The
next stage is to reduce GHG by 39% (by 2030), compared to the 2005
level. However, if carbon-neutrality is set as a goal for 2035, the latter
objective for 2030 will be changed.

As a participant of the Paris Agreement, Russia has set a goal of
emissions reduction by 25–30% by 2030 compared to the 1990 level.
However, current Russian emissions are less than in 1990, as after the
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collapse of the Soviet Union the country went through a challenging
period of economic transition. In other words, the projections show that
the current level of emissions is expected to grow by 2050, although it
will not exceed the 1990 level.

Table 3.5 gives a heterogenous picture of the GHG emissions
across the region, in time and by type. Germany and Sweden have a
common feature: production-based emissions declined much faster than
consumption-based ones. On the contrary, Russia is consuming domesti-
cally a lot and exports vast amounts of fossil fuels. With a massive share of
gas in its energy balance, Russia has limited options to reduce consump-
tion (The Russian Government, 2017). For now the country has the
following strategy:

– more efficient energy consumption with the best available tech-
nology—transport, housing and others;

– a reduction of domestic personal consumption (probably it will be a
good idea for other—more developed countries as well); and

– a reduction of the exports of fossil fuels or energy-intensive goods.

The difference between GHG emissions by production and consump-
tion is widely known in the literature (Kander & Lindmark, 2006;
Lenzen, 1998; Peters & Hertwich, 2006).3 We define consumption-
related emission as lifestyle-related consumption. It is a conscious choice
of the population on different levels of wellbeing. In turn, reducing
domestic production-related emission can be reached by various ways and
means—for example, by increasing the industry and transportation effec-
tiveness, reducing dependency on fossil fuel technologies and importing
chemicals, fuel, metals paper, fertilisers and others. Interestingly, the
option of changing the lifestyle is much less present in the European
decarbonisation initiatives.4

We understand that the reduction of households’ domestic energy
consumption may be much less popular among the voters. The latter
prefer the reduction of emission by technological means at the expense

3 The issue has been discussed in the context of the BRICS—OECD energy and climate
relations and other aspects of climate policies (Makarov & Sokolova, 2017).

4 Excluding the high taxes for the gasoline consumption in the EU or the German
automobile carbon tax, which targets consumers—not the producers.
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of the business or other countries. This problem has two crucial conse-
quences. Firstly, switching from production to imports of the emission-
related goods (the Swedish case) enables to reduce the emissions without
changes in the everyday life. Taxing the suppliers (exporters) should
become even more popular. Secondly, the EU currently has substantially
reduced its emissions. Each next euro spent in the EU is losing its compet-
itiveness against the alternative use regarding climate change mitigation in
Asia, in countries under 10,000 dollars GDP per capita, given that China
may manage and finance climate policy by itself. In other words, the EU
share in global emissions is lower each year, but both the shares and the
amount of emissions of the other countries (in particular, the Asian ones)
are growing. So, the EU finds itself in a paradoxical situation when its
efforts are considered vital only within its borders. While their efficiency
grows within the European Union, they are becoming less critical from
the global perspective.

Energy Balances of the Baltic
Sea Region Countries

The Baltic Sea countries experienced economic problems in 2008–2010
with the Great Recession (Slay & Pospíšilová, 2009). GDP growth rates in
the region declined, and governments were focusing on immediate needs.
Changes in the energy policies were coming later and mostly within the
EU frameworks. So far, the energy balances of the countries are quite
different. While Poland’s primary consumption is driven by coal and oil,
Denmark depends on oil and RES, and Estonia is highly dependent on
oil, as Fig. 3.2 shows. As for natural gas, it is mostly consumed in Russia,
Latvia, Lithuania and Germany. In addition, gas share in energy balances
in Denmark, Estonia, Finland and Latvia declined in 2019 compared to
2010. However, in Germany, Lithuania, Poland, Sweden and Russia, the
share has grown.

Being dependent on natural gas equals being dependent on Russian gas
exports, which is the leading supplier in the region. Although the share
of coal in all the countries, excluding Lithuania, has declined, we still
witness impressive coal consumption in Estonia, Germany, Lithuania and
Poland. It is especially true for electricity generation, i.e. in Estonia share
of coal is 70.3%, in Germany—30.0%, in Poland—73.7% (IEA, 2020b).
All the countries mentioned above are members of the EU, and will have
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to adopt the same climate policy trends. So, energy balances of the coun-
tries, now depending on coal, leave space for both RES and natural gas,
the latter as a bridge fuel for a decade or more. Russia does not only
export natural gas, it also has the chief share of gas in the energy balance
with much less coal and oil than the world, the EU, and most Baltic Sea
region countries (Fig. 3.2).

Gas share in total primary energy consumption of the region has grown
from 19% in 1990 to 27% in 2017 (IEA, 2020b). Although total energy
consumption in 1991–2017 has declined by 0.6% annually, gas consump-
tion grew by 0.7%, which indicates an essential role of natural gas for
the region. Russia and Norway are the only countries abundant with
natural resources, while others rely on imports mainly of natural gas and
oil. Table 3.6 indicates that the average share of natural gas in primary
energy consumption was around 18% in the Baltic Sea region, excluding
the main exporters (Norway and Russia), in 2000. The relevant share was
less than 17% 19 years later, indicating that the significance of natural gas
has remained relatively unchanged.

Gas consumption in the region, excluding Norway and Russia, has
grown by 30 bcm since 1990. The largest consumers are Germany and
Poland. Compared to the EU, which consumed nearly 500 bcm in 2019,
the amount consumed by the Baltic Sea region countries remains rela-
tively low. The only exception is Germany—the leading consumer of
Russian gas both in the region and in the EU (BP, 2020) (Fig. 3.3).
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Fig. 3.3 Gas consumption in the Baltic Sea region countries and the EU (bcm)
(Note The Baltic Sea region countries see the left axis and the EU see the right
axis. The figure excludes the major natural gas exporters of the region, namely
Norway and Russia. Source The Authors, based on BP [2020])

It is widely acknowledged that GDP per capita growth is associated
with reducing coal’s share in the energy balance. This statement is relevant
for the region, as the share of coal has grown only in Lithuania in 2000–
2019. A bright example of coal’s reduction is Denmark. As RES replaced
coal, the share of the latter was reduced from 20% in 2000 to only 6%
in 2019. While the share of RES grew from 7% in 2000 to 32% in 2019.
This dramatic decrease became possible due to wind power development
(Mendonça et al., 2012). Still most Baltic countries are heavily depen-
dent on fossil fuels, including coal. For example, the Estonian energy
balance in 2019 included coal (59%), oil (27%) and natural gas (6%),
while renewable energy sources had a share of only 8%. In Poland coal
is not only widely consumed but also produced. Although the country
reduces coal’s share (from 64% in 2000 to 45% in 2019), the process is
slow, and the state policy aims to switch to ‘clean coal’ (Kuchler & Bridge,
2018). Currently, the Polish energy system has coal at the very heart of
its energy strategy (Hafner & Raimondi, 2020). It is a significant obstacle
if Poland wants to achieve stated targets on GHG emissions.

Energy mix varies from one country to another. While Poland and
Estonia still rely on coal, Sweden relies on nuclear energy (more than
30% of the energy consumption). Although the share of RES increased
from 2% in 2000 to 16% in 2019, even more investment and political will
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are needed to replace fossil fuels and nuclear energy with wind power,
solar energy and biomass (Hong et al., 2018; Podobnik, 2006).

The gas supply picture in the region is much simplier. Two suppliers
give the most of the input: Norway and Russia. Russia is the leading
exporter (over 50% of total exports) for Estonia, Finland, Germany,
Latvia, Lithuania and Poland. Norway exports gas to Germany, Lithuania,
Poland, Sweden and Finland.

Interdependence between the exporters (mainly Russia) and the
importers is huge. In 2019, the Russian gas exports to Europe (including
the EU) via pipeline reached 188 bcm, which equals 87% of Russia’s total
pipeline exports and 73% of Russia’s total natural gas exports (Gazprom,
2020). Furthermore, pipeline gas seems to be more competitive than the
LNG, given the existing infrastructure. Although it is costly to build the
infrastructure (i.e. capital investment amount is significant), operational
costs are low, and pipelines do not require regasification (which gives
additional emissions). Several pipelines connect Russia and the Euro-
pean countries: the Urengoy-Pomary-Uzhhorod, Brotherhood, the Nord
Stream 1 (the North Stream 2, which is under construction, faces severe
sanctions) and the Yamal-Europe pipelines.

Russia’s obligations—or to be precise—Gazprom’s contracts on the
European market will stay in force mainly until the 2030s. Regardless
of the current political events, Gazprom must deliver to Central Europe
(Germany, for example) more than 120 bcm on ‘a normal basis’ and even
more in case of cold weather, weekends, et cetera. It creates a peculiar
relation between the supplier and consumers. The key long-term supplier
has significant investment obligations by legally binding contracts. On
the other hand, consumers plan to reduce gas consumption as much as
possible during this period. Still, a specific curve of import reduction is
not clear. In other words, although carbon-neutrality is set as a goal,
Gazprom is not yet aware of the particular amount of gas consumption
reduction planned in the EU.

Transit countries (for example, Belarus and Ukraine) frequently have
been suing the supplier, mostly attempting to avoid paying the increasing
rents for transit. Also, the transit countries are trying to prevent the
supplier from turning into seas instead of ground pipelines. This complex
relationship comes along with two processes: (1) the EU’s radical decar-
bonisation and (2) the US LNG exports. The US LNG exports have been
growing since 2016, peaking in January 2020. During the pandemic the
demand went down worldwide because of the economic crisis and a series
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of lockdowns. In 2019, the USA was still building new infrastructure
(five large-scale liquefaction projects) and became the third-largest LNG
supplier globally, behind Qatar and Australia (GIIGNL, 2020). Never-
theless, the future of the US LNG is questionable. The major uncertainty
roots in the future policy of the new President Joe Biden regarding oil
and gas companies. The second factor is the demand side, as economic
activity weakened and oil and gas prices fell. Although during 2021 oil
and gas demand is slowly restoring, it has not reached pre-crisis level yet.

As one may see, the global oil and gas consumption is similar to that of
the EU and the Baltic Sea region countries (Table 3.6). Furthermore, the
shares of fossil fuels have not changed much from 2000 to 2019. Coal is
globally on retreat, but its share in 2019 is still above the level of 2000.
The EU and some countries of the region seem to be more successful
in terms of low coal and high RES shares in their balances. From this
standpoint, one may see the tremendous task of going carbon–neutral by
2050 for the EU, while the rest of the world has much less ambitious
plans (Grigoryev & Medzhidova, 2020).

Optimistic scenarios are typically based on the technological innova-
tions and high growth rates during early stages of implementation of
the new policies. Transition policies are often supported by subsidies,
as in Norwegian electric cars industry. These measures are typical for
the early stages of technological transformation. At the same time, the
transformation of physical assets in the energy sector historically took
decades. Moreover, intensive financing is needed due to the complicated
matter of modernising (or rebuilding) the whole chain—from upstream
to dowstream sector. Irreversibility of the fixed capital and social costs of
the human capital adaptation also make the transition path more time and
money consuming. Energy balances give an adequate picture since their
sizes and compositions are based on the commercially viable investments
made by numerous economic agents during extensive periods.

Table 3.6 gives a snapshot of the colossal task of the transition in the
world and the Baltic Sea region. Before going into details, we should
underline that radical decisions on eliminating fossil fuels, used in the
EU, have at least one obvious consequence. They lead to doubts in prof-
itability of any long-term investments into fossil fuels industries, upstream,
midstream and downstream segments alike. What type of fossil fuel would
be eliminated earlier: gas or coal—may depend on two types of decision-
making: climate and economic efficiency (‘rational’) or political reasons
(‘political’). While the first one considers future profit and environmental
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concerns, the second one promotes energy security and the reduction of
energy dependence from Russia by any means.

Gas and LNG, Different Roles
for Different Objectives

In the present-day political and economic situation the role of LNG is
undoubtedly ‘controversial’. It appears that LNG may replace Russian
pipeline gas in the region and absolutely secure supplies with the current
level of costs and some additional investments. We believe that the shift to
LNG cannot be carried out in a fast and a cheap way. The possible hazards
should be discussed (maybe even inflated) broadly, so there is time and
money left to finance the alternative sources of energy, if the pessimistic
scenario evolves.

We will analyse the problem in economic terms and from the view-
point of efficiency and rationality. LNG plays an increasingly important
role in the world energy markets and balances. LNG exports gave addi-
tional income to many developing countries, such as Egypt, Indonesia
and Qatar. The shift from coal to LNG in big cities like Beijing reminds
us natural gas consumption growth in the twentieth century in European
cities (London after smog). Both situations derive from ecological and
health concerns. The LNG role is still mostly limited and complimentary,
except for Japan, Taiwan, Korea and some other isolated markets.

LNG as an instrument of gas supply to the regions with no or limited
access to the pipeline gas has several features: long-range (overseas)
delivery, flexible supply, intense competition, security of supplies. In addi-
tion, natural gas (both pipeline and LNG) is a part of the transition as
a coal substitute. Moreover, LNG supplies are used as a political instru-
ment, for they are an alternative to pipeline supplies. A good example is
Nord Stream 2, which would not face any sanctions if LNG deliveries
were impossible.

A global gas market has not formed yet. For now, we can mention three
vast regional markets, namely Europe, North America and Asia–Pacific.
These markets have different price formation, stage of liberalisation,
length of contracts, size and chief transportation method. North Amer-
ican market is the most liberalised with ‘gas-on-gas’ prices and Henry
Hub spot trade. The contracts are typically short, and financial instru-
ments are ubiquitously used. The European market is a hybrid one,
as hubs coexist with oil-linked contracts for 15–20 years, and both
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new pipelines and LNG terminals are being built simultaneously. The
geographic features of the Asia–Pacific region led to massive LNG
imports. The absence of significant hubs leads to oil-indexed contracts
of long duration, and the prices in the region are historically the
highest due to transportation costs. LNG prices in Japan almost reached
USD17/MBtu in 2012 but have significantly declined since then. Lique-
fied natural gas serves as a connecting link (Kryukov & Medzhidova,
2019). As the volume of LNG grows, we witness regional price conver-
gence, which may be treated as a step towards formation a global natural
gas market (Fig. 3.4).

The European Commission intends to reach a complete liberalisation
of the EU natural gas market (European Commission, 2020b). For now,
there are several hubs in the region. The largest of them in terms of
market participants, traded products and volumes, tradability index, and
churn rate (Heather, 2019) are TTF (the Netherlands) and NBP (the
UK).5 According to BP (2020), Europe’s gas imports reached 591 bcm in
2019, and almost 80% was imported via pipelines. The leading exporters

5 The churn rate describes how many times the same physical gas is exchanged on the
hub.
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were Russia (around 46% of total imports of the EU) and Norway (19%),
whose share is declining. Gas hubs become mature, promoting short-term
trade, which is often associated with LNG, while pipeline gas is mostly
traded on a long-term basis. We can conclude that, for now, the Euro-
pean market is a hybrid one. However, there is a strong trend for growth
in short-term contracts, gas-on-gas price formation and development of
spot trade.

LNG is undoubtedly a more flexible means of transportation, as
pipelines connect a particular buyer and a specific seller, while LNG
tankers can be sent to any destination. Although long-term contracts are
still circulating, development of the LNG market has raised the share
of short-term trade to approximately 34% in 2019 (GIIGNL, 2020).
Many LNG exporters—Qatar, USA and Australia—have built additional
capacities to react at once if demand exceeds the contracted volumes.

The volumes of LNG trade are rapidly growing. In 2019, they reached
482 billion cubic metres (13% growth compared to 2018). The growth is
mainly driven by China and Europe (International Gas Union, 2020).
Besides, the number of LNG market participants (both countries and
companies) is growing every year. LNG might also seem like a good
backup option even for countries with already developed pipeline infras-
tructure. In this case LNG enables price competition, bargaining power
and security of supply. The flexibility of supplies makes LNG comple-
mentary to any other energy source, requiring backup energy capacities
and storing cost minimisation. LNG plays an essential role in the global
gas market formation. The crisis of 2008–2009 and an excess of LNG
volumes caused price drop in the EU. So far, costs of upstream opera-
tions, processing and delivery on the biggest regional natural gas markets
are too diverse. For example, delivery costs to the Baltic Sea shores from
Norway, Yamal (potentially also from the Russian shore in the Baltic Sea)
are modest, while transportation costs from the USA and Qatar are the
same wide at the time of Sinbad.

In the Baltic Sea region, LNG has several functions. Firstly, it is more
flexible than pipeline gas as short-term trade evolves. LNG can be received
and regasified in Germany (when the infrastructure is built), Lithuania
or Poland, and transported via pipelines through the region. Secondly,
LNG is associated with a higher level of competition, as the number of
exporting countries steadily grows, involving nearby countries. It prevents
the monopoly of pipeline suppliers. So, LNG offers a cut in transporta-
tion costs in time, as markets grow and new participants enter every year.
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Thirdly, natural gas, in general, is a part of the transition policy. Although
it is still associated with more emissions than RES, some countries, such
as Poland, could use it as a bridge fuel. Natural gas could force out coal in
Polish energy balance, if the government eventually decides to abandon
the lignite. Furthermore, LNG contributes to the European energy secu-
rity. With new possible means of transportation, energy dependence on
the Russian pipeline gas diminishes.

We should note here that Estonia, Latvia and Lithuania inherited gas
infrastructure from the Soviet Union, and Russia remained their sole
supplier for an extended period. Moreover, these countries were isolated
from the European energy market. In other words, the issue of energy
security, considered vital in the EU, is rather critical for these three Baltic
states. Furthermore, according to the BEMIP, the regional gas and elec-
tricity market has been built. The members of this initiative are Denmark,
Estonia, Finland, Germany, Latvia, Lithuania, Poland and Sweden, while
Norway participates as an observer.

We may underline two issues to reduce energy dependence on Russian
gas. The first one is to build pipeline infrastructure. Such projects are a
part of the BEMIP: the Gas Interconnection Poland—Lithuania (GIPL)
and the Balticconnector between Finland and Estonia. Balticconnector
started to operate in December 2019, and GIPL is expected to be built
shortly. Although the gas supplier remains the same (Russia), the pipeline
will contribute to energy security if LNG infrastructure is developed. The
latter might enlarge the list of suppliers to the region. The second way
is to diversify imports via LNG projects. In 2014, Lithuania became the
second (after Sweden) LNG importer due to Klaipeda LNG project. It is
both a floating storage and a regasification unit, which can cover up to
90% of the total demand of the Baltic States (Mišík & Prachárová, 2016).

Nevertheless, in 2019 the usage of Klaipeda was a little over 44%,
while Świnoujście utilisation in 2018 was the highest in the EU—around
60%. The economic efficiency of the project depends on LNG prices
globally. However, some researchers have found out that such diversifi-
cation can still be profitable from the viewpoint of the nation’s welfare
due to a decrease in prices (Shulte & Weiser, 2019). In sum, while
building pipeline infrastructure will let Baltic Sea region countries develop
a market, LNG projects’ realisation can contribute to their energy secu-
rity and bring down the prices (Table 3.7). However, both options are
related to high additional costs and would be impossible without the EU
financial support.
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Table 3.7 LNG terminals in the Baltic Sea region, excluding Denmark, Norway
and Russia, in 2020

Country LNG terminal Current
status

Capacity
(mtpa)

Capital
cost

(EUR
million)

Country’s gas
consumption

(bcm)

Estonia Tallinn Planned 2.7 250 0.4
Paldiski Planned 1.8 370

Finland Hamina-Kotka Under
construction

30,000 m3

(storage
terminal)

150 2.0

Rauma Planned 10,000 m3

(storage
capacity)

Tahkoluoto/Pori Operational 0.1
Tornio Manga Operational 0.4

Germany Brunsbüttel Planned 8.0 500 88.7
Stade Planned 3.7 567
Wilhelmshaven Planned 7.3 622

Latvia Skulte Planned 1.1 110 1.3
Lithuania Klaipeda Operational 2.9 151 2.2
Poland Świnoujście Operational 5.0 950 20.4
Sweden Brunnsviksholmen Operational 20,000 m3 2,857 1.0

Note None of the German LNG terminals mentioned in the above table is located on the shores of
the Baltic Sea but on the shores of the North Sea
Source The Authors, based on LNG terminals’ websites and BP (2020)

The volume of gas consumption in the region, excluding Denmark,
Norway and Russia, in 2019 has reached 116 bcm, of which LNG had
a minor share. LNG prices fluctuate along with the pipeline gas prices,
so there are no stable price advantages. Two terminals (Świnoujście and
Klaipeda) probably had external financing to the extent that they do not
need to pay back the loan. In this case, political investment costs have
already been paid, and one may expect their role as a security backup
may continue regardless of the market situation. Another floating LNG
terminal belongs to Gazprom. Its capacity is up to 2.7 bcm, designed
to cover all needs of the particular region. The estimated costs were
86 billion Russian roubles (approximately one billion euros), invested
in ensuring energy security of the Kaliningrad region. Essentially, Russia
decided not to put at risk pipeline deliveries if another transit problem
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occurs. The case demonstrates the cost of an energy supply security risk
elimination.

The factor of US LNG supplies so far is primarily important for the
exporter—it needs a market in the future. It is not bringing substantial
price gains and may be treated more in the geopolitical context. LNG
by itself is just a gas. The conflict of political interests and dramatic
changes in the EU climate policy brings more controversies into the LNG
biography.

Energy security is a trendy theme in the region, while almost nothing
dramatic related to Russian gas supplies has ever happened in the Baltic
Sea region. However, we must mention the dispute between Russia and
Belarus in 2004 as the most important. The issue of increasing gas prices
for Belarus (Beltransgaz) resulted in one-day cut-off by Gazprom, Itera
and Transnafta on 18 February 2004. In response, Belarus cut off Russian
supply to Europe via the Yamal pipeline (Bruce, 2005). Eventually, the
dispute was settled. However, a series of oil disputes between Russian
and transit countries (primarily Ukraine and Belarus) followed. Although
this cut-off lasted less than a day and no other cut-offs took place later,
new pipelines were built to ensure energy security. This dispute worked
as a factor of instability in the political discourse.

However, politics and political perceptions matter. The latter is
connected with geopolitics and relations between Russia and other coun-
tries of the region. The twenty-first century has more history of price
conflicts than stoppages of delivery (the most controversial was the
event of January of 2009 in Ukraine). The formation of the global gas
market with has not completed. Business cycle dynamic, COVID-19 and
Greater Recession 2020 are changing the energy transition background
and climate policy.

Fast Energy Transition
and Destruction of the EU Gas Market

Nowadays, the European countries enlarge their efforts against global
climate change. These efforts include energy transition from fossil fuels
to renewables and reaching carbon-neutrality in 2050. However, this
decision will take political will, significant investments and concordance
between the countries with different energy balances.

Natural gas was regarded as a less noxious fuel at the beginning of
the transition process. It was considered that natural gas would serve
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as a bridge from coal to renewables. In Asia, coal still dominates the
power sector in many countries. Actually, the share of coal in the global
energy balance in 2019 was at the same level as gas (respectively: 27.0 and
24.2%) (BP, 2020). Depletion of the coal generation in the world (outside
the EU) in the short time horizon will probably be based on increasing
natural gas consumption. Replacement of coal was always stated as the
main contribution of natural gas to climate change mitigation (Kerr,
2010; Levi, 2013; Podesta & Wirth, 2009). Although the idea was a
popular one, we are far away from there by now.

Natural gas is believed to be less harmful for the environment than
other fossil fuels, however, there are necessary clarifications we would like
to note. LNG supply chain includes liquefaction, storage, transportation
via LNG tankers and regasification. Some of the stages are associated
with GHG emissions, which results in additional emissions from LNG
compared to pipeline gas. Liquefaction emissions occur mainly due to
fuel gas combustion to power refrigeration compressors and electrical
generators, fired process heat generators, venting of low-pressure carbon
dioxide, fugitive losses of other GHG used in the facility, fugitive losses
of natural gas from the process due to leakage. Furthermore, the more
proximate is the delivery destination, the lesser is the harm to the envi-
ronment (Goldthau, 2016). In many regions of the world coal latter may
still play an essential role in the forthcoming decades. It is particularly true
for Asian or African countries with high economic growth rates and crit-
ical dependence on the cheap local coal. To reduce the stock of emitted
GHG it is vital to fasten coal generation replacement by RES or gas. The
success of Paris Agreement is determined by the timing of climate change
mitigation (Sanderson et al., 2016).

Zhang et al. (2016) note that the environmental safety of gas and coal
varies in the short term (20 years) and the long term. To be more precise,
methane from natural gas is more noxious than CO2 from coal. Another
disadvantage of using natural gas as a bridge fuel is its impact on the
carbon-neutrality policy adaption (Hausfather, 2015). Gas is believed to
delay such policies, which is inpermissible for climate change mitigation.

Nevertheless, we are currently witnessing the emergence of natural
gas decarbonisation plans. According to Stern (2019), there exist three
options for natural gas decarbonisation: (1) biogas/biomethane, (2)
synthetic natural gas from gasification and (3) hydrogen options. All of
them require modernisation of the existing infrastructure and building of
a new one. Besides, Stern (2020) states that net-zero targets will influence
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gas demand in Europe and lead to its decline: ‘The potential disadvan-
tage would be that all networks and customers in those regions would need
to be converted to hydrogen unless a further step was taken to methanise
the hydrogen into syngas onshore (“power-to-methane” in Fig. 4) which
would add to efficiency losses and therefore to costs ’ (Stern, 2020, 396).
We could not agree more: as the climate issue has become more crit-
ical, new challenges are posed for both exporters and importers of natural
gas in Europe. The real choice in the coming decade may be not only
between RES and gas but also between ‘cleaner gas’ (pipeline) and LNG
on ecological grounds.

All in all, it becomes more and more evident that the ‘traditional’
natural gas era has almost ended, and gas could be regarded as ‘a missed
bridge’. This statement is proved by the EU hydrogen strategy (Euro-
pean Commission, 2020c), as low-carbon hydrogen is an option only
until 2030. Later on, the EU is supposed to rely on renewable hydrogen.

We believe that the Green Deal is becoming the game-changer, and
it’s about time to recognise the strategies and decide on plans. The
Green Deal has at least three main implications. Firstly, the EU wants
to reduce its dependence on Russian gas for political reasons. Natural
gas and low-carbon hydrogen cannot contribute to success in achieving
this goal. So, no LNG bridge is needed anymore, and European coun-
tries stress the necessity to develop renewables. Secondly, energy security
implies avoiding dependence on the USA gas supply as well. It also has
political motives, connected to pursuing some sort of independent policy.
The whole strategy of exporting American LNG to the EU is losing steam
due to nullifying gas demand for the power sector roughly about the
same time as Gazprom’s long-term contracts will end. Thirdly, Brussels
seeks the centralisation of the power. The latter is limited by the national
specifics of Poland, Hungary and even by climate and other issues in
Germany.

‘The big leap’ of the EU to renewables may have some severe conse-
quences for the Baltic Sea region. Likewise, LNG projects, which include
building (not leasing) of infrastructure, may now have low chances for
economic efficiency in the long term. The EU climate policy’s success is
apparent, and it is only a question of time (and technology) when renew-
ables will mostly replace fossil fuels. The Russian supply is guaranteed
for another 15–20 years, basing on long-term contracts, and this period
is vitally needed to rebuild the energy balances of the European coun-
tries. However, we should admit that a complete reduction of fossil fuels
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consumption so far looks highly unlikely, even in a longer perspective.
Nevertheless, natural gas consumption is doomed to decline with oil and
coal in the same process gradually. In other words, whether it is necessary
to invest in LNG infrastructure in the Baltic Sea region becomes even a
more questionable issue regarding the energy transition of the EU.

The rational position of LNG on the world market is for supplies
of relatively clean low-carbon energy. In the EU, LNG’s role focused
on increasing competition, undermining monopolies and lowering prices.
Nevertheless, now it is all about climate policy, the Green Deal. Originally,
LNG’s role in the Baltic Sea region was about prices, but then it turned to
be a security of supply issue. New EU decisions on zero-carbon Europe
are surprisingly playing against investing both in LNG (more emissions
and more costly) and the pipeline gas. Reaching carbon-neutrality would
take 30 years, but the targets of 2030 are already relatively high (making
the power sector free of fossil fuels).

At that point, the political considerations and costs are entering the
picture. From the perspective of economists, they are ‘political costs’
(Stern et al., 2014). If political elites are ready to pay for security or
politically motivated projects, the cost/effectiveness approach is useless.
These decisions would be outside economic context or climate policy
contexts since gas is much cleaner than the rest of fossil fuels. By the same
approach, the expected transition from fossil fuels in the power sector
puts LNG supplies in a worse situation than existing pipelines. Further-
more, according to some estimates, the carbon footprint from Russian
Nord Stream 2 is 2.6–4.6 times less than the EU’s LNG imports from
the USA, Algeria, Qatar and Australia (ThinkStep, 2017).

The matter looks rather controversial for us. On the one hand, the
EU’s energy security creates incentives for cutting dependence on Russian
gas. On the other hand, the very same security issue promotes a shift
to renewables, with little space left for natural gas, including LNG.
German position of North Stream 2 is often ignored in debates on the
project. While in all other economic matters, most European countries are
heavily relying on German support. After intense discussions, sanctions
and demonstrations of the conflict of interests it seems that the Nord
Stream 2 project will be finally completed, as some specialists predicted
(Yafimava, 2020). It took a joint statement of the French President and
the German Chancellor that the pipeline is a matter of energy security for
Europe to clarify the European position on American sanctions on the
companies participating in the project (Delfs et al., 2021). This outcome
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would give the EU the supply chain with investment costs already paid.
The rest depends on a huge investment programme in the EU to reach
the declared targets. We expect that debate on these matters may slowly
fade: serious recession, low demand for gas and low gas prices. Maybe the
Green Deal just deprived natural gas of its long-term future in the EU,
and even worse—it deprived LNG of its controversial role in the Baltic
Sea region, sending LNG to the ‘forced pension’.

Conclusions

Ten years ago, one of the authors of this chapter had written a sceptical
piece in the Baltic Rim Economies review (Grigoriev, 2010) on North
Steam 1. Our point was that too many ‘inventions’ were made to stop
the first project, and these ‘inventions’ were somewhat artificial, and they
are not even remembered now. Nothing wrong was caused by the North
Stream 1 operation in these ten years, as we expected. It should also be
noted two decades ago that importing countries have been dreaming of
the anti-exporters sanctions (Mitchell et al., 2001, 2): ‘The threat of polit-
ical sanctions has been reversed. It is exporting countries that now need to
be concerned about sanctions aimed at their domestic and foreign policies by
governments and public opinion in developed countries ’.

We might also add that nowadays, these sanctions are imposed by other
exporters as a part of the competitive strategy. Of course, the political and
economic situations in ten years need to be reconsidered dramatically. By
now, in 2020, we have the corona pandemic and the Greater Recession,
and enormous resources are rededicated to ensure the very survival of
peoples and economies. In times like these, it would be reasonable for
the international community to concentrate on immediate survival needs.
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CHAPTER 4

Russian LNGExports

Andrey Shadurskiy

Introduction

The year 2020 with warm European and Asian winters followed by the
global coronavirus crisis added even more uncertainties to the equation of
success for the Russian LNG industry. Already before 2020, the feasibility
of Russia’s LNG ambitions has constantly been questioned. In its quest
to become one of the leading LNG exporters in the world, Russia initially
bet on extremely challenging projects in the Arctic. This choice became
even riskier after the Western sanctions had limited Russia’s access to both
large-scale funding and crucial technical expertise. Despite all these chal-
lenges and calmly brushing away general woes about the future of oil and
gas industries, Russia has stayed positive about the future of LNG markets
and its own role in these markets.

In October 2020, the Russian Ministry of Energy assessed that the
capacity of already functioning LNG facilities was 29.8 mt, and 22.2 mt
is currently under construction. This should be followed by 24.5 mt of
projects which are now being drafted and, finally, there are yet unspecified
plans to launch 48.9 mt of future projects. Thus, the total capacity of
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currently operating LNG facilities and LNG projects, which are under
construction, under development, or planned, exceeds 125 mt.

The operational facilities at the end of 2020 are Yamal LNG (18.3
mt), Sakhalin 2 LNG (10.8 mt), and Vysotsk LNG (0.7 mt). The projects
currently under construction are Arctic LNG 2 (19.8 mt), the 4th train of
Yamal LNG (0.9 mt), and Portovaya LNG (1.5 mt)—totalling 22.2 mt of
capacity.1 The projects, which were under development in 2020, should
add 24.5 mt of capacity. These are Ob LNG (5 mt), Baltic LNG (13
mt), and Far East LNG (6.2 mt). Finally, ‘future projects’ can add almost
50 mt of capacity,2 including Arctic LNG 1 (18.9 mt), the 3rd train of
Sakhalin 2 (5.4 mt), 2nd train at Vysotsk LNG (1.1 mt), Vladivostok
LNG (1.5 mt), Pechora LNG3 (4.3 mt), and Yakutsk LNG (17.7 mt)
(Interfax, 2020c). All the major Russian LNG projects are summarised in
Table 4.1 and Map 4.1.

The schedule and capacities of the listed projects approximately corre-
spond to the targets for production and exports of LNG set in the
most recent Russian Energy Strategy until 2035, which was adopted
in 2020. The strategy forecasts production of 46–65 mtpa by 2024
and 80–140 mtpa of LNG by 2035. Annual exports are expected to
increase from the base level of 26.9 bcm in 2018 to 59.8–65.1 bcm in
2024 and then to 108–189 bcm in 2035, with lower and higher value
reflecting cautious and optimistic scenarios (Ministry of Energy of Russian
Federation, 2020).

By the middle of the 2030s, Russia hopes to get hold of at least a fifth
or even a quarter of the global LNG market (Tikhonov, 2020). However,
the challenges of 2020, even if overcome in 2021, can at least postpone
these plans. Russia already did set ambitious targets at the beginning of
the second decade of the 2000s, when it had only a stake in a single
foreign-designed LNG project—through Gazprom in Sakhalin 2.

This article commences with the history of LNG production in Russia
and plans for its development as stipulated in the new strategy documents
of 2020. Then the article analyses several distinctive clusters of LNG
projects in Russia: (1) Far East, the cradle of large-scale LNG production

1 LNG train is a single liquefaction plant at an LNG terminal or facility.
2 The category of ‘future projects’ should be treated extremely cautiously, as all of

them are unlikely to go online before 2030 and these projects have significantly different
chances of being realised.

3 Pechora LNG was re-purposed to a methanol facility in the very end of 2020.
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Table 4.1 Russia’s sending LNG facilities: operational, under construction,
under development, and planned

Name, location Annual
capacity (mt)

Status (year) Operator/owner

Operational
Sakhalin 2, Sakhalin
Oblast

10.8 Operational
(2009)

Sakhalin Energy:
Gazprom, Royal Dutch
Shell, Mitsui,
Mitsubishi

Yamal LNG, T1-T3,
Yamalo-Nenets
Autonomous Okrug

18.3 Operational
(2019)

Novatek, Total,
CNPC, Silk Road
Fund

Vysotsk LNG,
Leningrad Oblast

0.7 Operational
(2019)

Cryogas-Vysotsk:
Novatek and
Gazprombank

Under construction
Yamal LNG, T4,
Yamalo-Nenets
Autonomous Okrug

0.9 Under construction
(2nd half 2021)

Novatek, Total,
CNPC, Silk Road
Fund

Portovaya LNG,
Leningrad Oblast

1.5 Under construction
(2021)

Gazprom

Arctic LNG 2,
Yamalo-Nenets
Autonomous Okrug

19.8 Under construction
(2023–2026)

Novatek, Total,
CNPC, CNOOC,
Mitsui, JOGMEC

Under development
Baltic LNG,
Ust-Luga, Leningrad
Oblast

13 Under development
(2023–2024)

RusKhimAlyans:
Gazprom and
RusGazDobycha

Ob LNG,
Yamalo-Nenets
Autonomous Okrug

5 Under development
(2024–2025)

Novatek

Far East LNG,
De-Kastri,
Khabarovsk Krai

6.2 Under development
(2027)

Exxon Neftegaz:
ExxonMobil, Rosneft,
SODECO, ONGC

Planned
Vysotsk LNG, T2,
Leningrad Oblast

1.1 Planned
(2021)

Cryogas-Vysotsk:
Novatek and
Gazprombank

Arctic LNG 1,
Yamalo-Nenets
Autonomous Okrug

19.8 Planned
(after 2026)

Novatek

(continued)
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Table 4.1 (continued)

Name, location Annual
capacity (mt)

Status (year) Operator/owner

Sakhalin 2, T3,
Sakhalin Oblast

5.4 Planned
(after 2026, conditional
to the reassessment of
available resources in
2021)

Sakhalin Energy:
Gazprom, Royal Dutch
Shell, Mitsui,
Mitsubishi

Vladivostok LNG,
Primorsky Krai

1.5 Planned
(pre-FID completed in
2020, no specific
schedule available)

Gazprom

Least likely or currently re-purposed
Yakutsk LNG,
Khabarovsk Krai

17.7 Planned
(2025)

Globaltek

Pechora LNG,
Nenets Autonomous
Okrug

4.3 Cancelled—repurposed
to the production of
methanol

Ruskhim

Note Receiving facilities, such as Marshal Vasilevskiy FSRU (Kaliningrad), or planned
Novatek’stransshipment facilities in the Murmansk Oblast and the Kamchatka Krai are exempt from
the table
Source The Author

and a conflict area for Gazprom and Rosneft, (2) the Arctic cluster—
so far the most successful LNG case ruled by Novatek, but contested
by Gazprom and Rosneft, and (3) the Baltic Sea region—a unique case
given the importance of small-scale and medium-scale LNG projects and
complex geopolitical environment. Finally, there is a cluster not linked to
geography: that of attempted independent projects, which can tell a lot
about the underlying logic of developing LNG industry in Russia.

The article proceeds with a brief analysis of selected small-scale and
medium-scale LNG projects together with domestic demand for LNG in
Russia. These are not only important indirectly influencing the Russian
LNG exports, but are directly a part of Russian LNG exports, often over-
looked, but important in regional contexts. At the end of the chapter,
there is an analysis of one of the most important issues: competition
between Russia’s LNG and pipeline gas, a rivalry of major Russian energy
companies when it comes to the LNG exports, a role of the state in
resolving these conflicts and the meaning of potential liberalisation of the
LNG exports as stipulated in Russia’s new energy strategy.
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History and the Current State
of Russia’s LNG Ambitions

Pipelines, Shtokman, and the American Dream

Russia has long been relying on pipelines as the means of foreign energy
trade and foreign influence alike—hence was coined the term ‘pipeline
diplomacy’. Diplomacy apart, pipelines have often been the only viable
method of delivering hydrocarbons from the distant areas of production
to main customer markets in Europe. Given previously strictly regional
nature of gas markets, pipelines were tightly and securely binding what
looked like two worlds apart during the Cold War.

The first project of a gas liquefaction facility was drafted in the USSR
immediately after World War II. The LNG plant was to be located near
Moscow and meant even to supply of gas from the Volga region. That
project had to be postponed with the beginning of the Cold War as the
USSR did not have the necessary technology for storing liquefied gas,
which was already then mastered by the USA.

The 1950s did however see the first small-scale LNG plant being
constructed in the USSR as well as the first plans to export gas as LNG—
the latter to no avail. During the détente period of the Cold War between
the 1960s and the 1970s, new ideas surfaced—to co-operate with the
USA in producing LNG in the Russian North and then exporting it or
to export LNG from Eastern Siberia to Japan. None of the aforemen-
tioned plans advanced beyond the ideation stage, neither did smaller-scale
attempts to produce or use LNG in the USSR. Russia returned to consid-
ering the technology at the end of the 1990s when a couple of small-scale
facilities were constructed in the Leningrad region (Karpov et al., 2020).

On the large scale, the first prominent LNG project in Russia was
linked to the planned development of the Shtokman mammoth gas field
in the Barents Sea. In the middle of the 2000s, before the shale revolution
in the USA, one forecasted a world where the USA would become the
largest driver of LNG and its consumer in the world, compensating for
the depleting domestic resources (Yergin & Stoppard, 2003). Gazprom
clearly had the lucrative US market in focus when it decided to engage
in this project of unprecedented complexity, combining offshore, deep-
water, and Arctic challenges. Still, the strategic value of the project was
on par: LNG and Shtokman were perceived as an opportunity to diversify
natural gas export routes from Russia.
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At that time, Russia still had not come to the complete understanding
of symmetric nature of energy security in case of pipeline connections
and was dismissive of the danger of expanding LNG supplies to Europe,
so the diversification in this regard was purely of a geographic nature.
Despite the dwindling costs of new LNG facilities, expanding fleet of
LNG tankers, and the growing number of exporters, there seemed to be
no danger to what had long been posed as affordable and stable supplies
via pipelines. After all, these could even stay the test of the collapse of the
Soviet Union.

The first bell for Russia rang when its image was tarnished by ‘the
pipeline wars’ with Ukraine (2005–2006) and Belarus (2006–2007). The
second bell was overdue: however insignificant in capacity and isolated in
terms of the European gas infrastructure the first LNG projects in the
traditional Gazprom’s market looked like, they happened to herald a new
era of globalised LNG markets and had a drastic effect on Gazprom’s
market power in Europe. As soon as the effects of the globalising LNG
market were obvious, Russia resolved to catch up. In 2013, it set a target
of producing 40–45 mt of LNG by 2020, intending to occupy more
than ten percent of the international LNG market. It also hoped to diver-
sify exports by catering to dynamic and huge Asian market. Both targets
have been missed: in 2019 Russia exported only 29.3 mt of LNG, which
corresponded to eight percent of the world market (IGU, 2020).

The New Strategies of 2020

In June 2020, the Russian Government adopted the Energy Strategy of
the Russian Federation until 2035 (Ministry of Energy of Russian Federa-
tion, 2020), replacing the previous strategy that was adopted in 2009 and
covered the span until 2030. The strategy implies that until 2024 Russia
must sustain natural gas production at the level of 795–820 bcm and then
until 2035 at 860–1,000 bcm. The document lists the expanded use of
LNG as one of the features of the expected structural diversification of
energy technologies and policies. It forecasts a 2.4–3.4 times increase in
production of LNG in Russia until 2024 compared with the base year
of 2018 (18.9 mt) and puts a special emphasis on energy projects in the
Arctic, Eastern Siberia, and Russia’s Far East. Russia is expected to be
one of the leaders in LNG markets and the strategy lists both general
and very precise measures that should help to gain and hold that status.
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Combining pipeline and LNG exports, there is the target of being either
the largest or the second-largest exporter of LNG until 2035.

The strategy explicitly mentions creating an LNG production cluster
at Yamal and Gydan peninsulas as well as the construction of Novatek’s
LNG hubs in the Murmansk region and Kamchatka. Specific Gazprom’s
projects are represented by the 3rd train of Sakhalin 2 and Baltic LNG
facility (Ust-Luga). Rosneft’s Far East LNG is also mentioned as one of
the key projects. At the same time, there is nothing specific regarding
independent projects despite the strategy admitting that further liber-
alisation of LNG exports may be necessary to achieve the targets set.
Liberalisation is therefore meant to include only a very limited set of
companies and be actually complemented with a control mechanism that
would prevent excessive competition on one hand among the Russian
LNG exporters and on the other hand—between LNG exports and
pipeline exports of natural gas from Russia.

In general, by defining the latest strategy Russia bets on natural gas
as a bridge fuel towards a lower-carbon economy in the second half of
the century and expects growth of the globalised natural gas market with
LNG rapidly increasing its share versus pipeline gas. There is no isolated
reliance on the exports of LNG only. Domestic consumption of natural
gas as a fuel is forecasted to increase from a mere 0.68 bcm in 2018
four-fold to 2.7 bcm by 2024 and about five-fold from the 2024 level
to 10–13 bcm by 2035. LNG shall play a decisive role in this expansion
too. The strategy stipulates broader domestic use of LNG as a fuel for
marine, railway, and road transport and as a source of energy supply of
settlements in regions that are not accessible or not covered by pipeline
infrastructure.

The year 2020 saw one more strategy document published that is key
for the LNG development in Russia. At the end of October 2020, Pres-
ident Putin signed the Strategy for Developing the Russian Arctic Zone
and Ensuring National Security until 2035 (President of Russian Feder-
ation, 2020). This document is as important for Russian natural gas and
LNG policy as the energy strategy, since the Russian Arctic continental
shelf is thought to hold more than 85,100 bcm of natural gas and is
home to the largest LNG projects meant to bring this gas to markets. The
strategy implies that by 2024 production of LNG in the Russian Arctic
will reach 43 mtpa, 64 mtpa by 2030, and 91 mtpa by 2035, compared
with 8.6 mt in the base year of 2018. This will comprise a lion’s share of
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all LNG produced in Russia as forecasted by the Russian Energy Strategy
until 2035.

Like the Energy Strategy, the Arctic Strategy outlines several specific
targets regarding LNG. For example, the Murmansk region is mentioned
to host a centre for building and maintenance of large-scale construc-
tions for the LNG industry in the Arctic—this is a Novatek’s project.
The strategy also implies that already by 2025 Russia shall build four new
nuclear icebreakers Type 22220 that together with other new auxiliary
ships will contribute to increasing the volume of goods transferred via the
Northeast Passage. After 2025, two more icebreakers of the same type
and two of the Leader type will ensure all-year-round navigation of the
Northeast Passage.

Key Projects

Understanding the logic and future of Russian LNG projects are best
done through analysis of both successful and failed projects, with the
focus on the most recent ones. All of these cases not only shed light
on the legal, financial, and technical background of the LNG industry in
Russia. They are also a key to understanding practices and complex inter-
actions of the major players in the Russian LNG industry, most notably
Gazprom, Novatek, and Rosneft.

LNG in the Russian Far East: Gazprom Versus Rosneft

When in 2013 Russia unveiled ambitious plans of occupying more than
ten percent of international LNG markets by 2020, there was only one
functioning large-scale natural gas liquefaction facility in Russia, namely
Sakhalin 2. Sakhalin 2 was launched in 2009 and it had the capacity
of about ten million tonnes per year. Sakhalin 2 was initially a unique
project, launched and run as a consortium of exclusively foreign compa-
nies under the ill-fated production sharing agreement (PSA) regime. As
much as humiliating the PSA regime was to Russia, at the initial stage
of LNG development in Russia, it allowed for the acquisition of valuable
new experience in gas liquefaction and was later sweetened by a disputed
takeover of the majority stake in the project by Gazprom (Bradshaw,
2010).

Gazprom has long tried to expand Sakhalin 2 with one more LNG
train. Gazprom and Shell drafted a roadmap for expansion already back
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in 2014, but the project has not advanced since. Initially, expansion of
Sakhalin 2 LNG was not an option, because of a lack of necessary volumes
in the developed gas fields. Far from the expansion plans, from 2025
two already existing trains are forecasted to start experiencing deficit of
natural gas. Constructing additional infrastructure to supply gas from the
Sakhalin 1 fields could potentially be the easiest way of securing addi-
tional volumes for the existing and new trains at Sakhalin 2. However,
Sakhalin 1’s operator Exxon Neftegaz backed by Rosneft could not agree
with Gazprom on price and are instead planning to construct their own
liquefaction facility. Exxon Neftegaz’ position may be indirectly backed
by the Russian Government: using gas from Sakhalin 1 would also be the
least preferred option for the Russian State, because of the PSA regime:
project-related costs shall be compensated from the state budget.

Other than at Sakhalin 2, Gazprom’s new LNG ambitions in the Far
East of Russia have long been linked to the project of Vladivostok LNG.
It was conceived in 2008 as a flexible outlet for prospective huge gas
fields in Eastern Siberia, Chayandinskoye and Kovyktinskoye, with the
planned total resource base of 2,800 bcm. At the same time, Vladivostok
LNG could source natural gas from the Sakhalin-Khabarovsk-Vladivostok
pipeline system that was launched in 2011 with the initial capacity of 5.5
bcm. By 2020, this pipeline was utilised only at around half of the capacity
but was nevertheless being expanded by an additional 4.4 bcm of capacity.
Gazprom justified the expansion with the plans to supply domestic chem-
ical production, local companies, and population. The expansion also
makes it possible to construct a new export route to China: Power of
Siberia 3, the easternmost pipeline route to China.4

In 2012, Gazprom announced that Vladivostok LNG would be devel-
oped in co-operation with a Japanese consortium and the project was
launched in 2017. It was supposed to reach the designed capacity of ten
million tonnes per year by 2020. By the end of 2014, however, the project
was far behind the schedule. First, Russia and Gazprom were hit by
Western sanctions following the annexation of Crimea, which drastically

4 Power of Siberia 1 was launched in December 2019 and has capacity of 38 bcm per
annum. In 2020, only 4.1 bcm were exported through the pipeline. Gazprom hopes to
double that figure in 2021. Power of Siberia 2 is planned pipeline that could link huge
natural gas reserves in Western Siberia and major consumers in industrialised regions of
China. The capacity of the pipeline that will cross Altai and Mongolia is projected to
be 50 bcm per annum. The project can be realised after 2030 (Gazprom, 2020a; RIA
Novosti, 2021).
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limited funding and technological options. Secondly, the Chayandinskoye
field became the source for the Power of Siberia pipeline to China.
Therefore, in 2015 Vladivostok LNG was officially postponed.

Gazprom returned to the idea of Vladivostok LNG only in 2017,
completely rethinking it in the process. The new project re-profiled the
liquefaction plant from a large-scale to a medium-scale one, with the Asian
market of LNG as a marine fuel in view. The new capacity was defined
at the level of 1.5 mtpa and the sole source of gas would be delivered
from Sakhalin via the Sakhalin-Khabarovsk-Vladivostok pipeline. In 2018,
Alexei Miller, CEO of Gazprom, announced that there was an agreement
with Mitsui regarding the project and its construction would be launched
in 2020 (Mordushenko, 2017). But according to the 2019 annual report
(Gazprom, 2019), Gazprom was still carrying out a pre-investment feasi-
bility study for the project. Vladivostok LNG failed to be addressed in
the report in any other way and was similarly not addressed in the 2020
Gazprom’s Investor Day presentation (Gazprom, 2020c).

Nor is Vladivostok LNG mentioned in any way in the recently detailed
press release of the agreement between Gazprom and Primorsky Krai
on developing gas infrastructure in the region in 2021–2025 (Gazprom,
2020b). LNG could be a more flexible way of delivering gas to domestic
consumers in Primorsky Krai in the Russian Far East: only 0.7% of compa-
nies and households had access to natural gas in this region as of the
beginning of 2020. Vladivostok LNG would be completely justified in
this scenario but given the sanctions and limited capacities of LNG equip-
ment producers in Russia, the project does not currently look feasible. It
seems that being unable to carry out a new large-scale LNG project in
the region, Gazprom decided to postpone a small-scale project again and
focus on another option with a high value-added: Amur gas processing
plant—which will focus on producing helium.

Even if Vladivostok LNG is not totally cancelled, its reformatting
means that Gazprom is left with the only option for the expansion of
the LNG operations in the Russian Far East: that is through the long-
planned expansion of Sakhalin 2 LNG with the 3rd train. Although the
expansion plans have been discussed for over a decade, the future of this
project is still unclear. Gazprom classifies this project among others where
‘commissioning dates [are] subject to negotiations ’ (Gazprom, 2020c),
along with the Far Eastern Route (Power of Siberia 3) and Power of
Siberia 2.
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Difficulties to secure gas for Sakhalin 2 from Sakhalin 1 should be of no
surprise given that Sakhalin has long been a battlefield for LNG ambitions
between Gazprom and Rosneft. The Russian Government first intervened
into the conflict in 2013, planning to set up a special commission that
would resolve the issue to maximise strategic outcomes for the state. In
2014, when the decision was due, the solution was postponed again. One
of the factors could have been the sanctions, which put the Russian energy
policy into a new unknown, but the other could be self-distancing of
the government from the two powerful energy corporations with nearly
limitless lobbying opportunities given the structure of the Russian politics.
In the apparent absence of high-level state arbitration, Rosneft resolved
to use of a legal path, suing the Sakhalin 2 consortium to get access to its
infrastructure. It claimed a right to transfer eight billion cubic metres per
annum from the Sakhalin 1 production fields (485 bcm) in the northeast
of Sakhalin to the planned location of liquefaction facility at the south-
western shore of the island.

Despite Rosneft’s efforts, the court also preferred to maintain the
status quo and did not grant Rosneft access to the pipeline. This led
Rosneft and its major partner in the project, ExxonMobil, to reconsider
the project towards the construction of LNG export facilities (5 mtpa)
next to its oil terminal at De-Kastri, the Khabarovsk region, one the main-
land across the Nevelskoy Strait. This solution would induce substantial
costs despite some existing infrastructure available, so Gazprom proposed
to purchase gas from Sakhalin 1 and liquefy it at the 3rd train of Sakhalin
2. Gazprom’s solution advanced by the end of 2017 when both parties
were in detailed talks over the conditions of the deal but could not reach
the final agreement.

The decision to go forward with own LNG facility at De-Kastri
was probably influenced by Rosneft’s leading partner ExxonMobil in an
attempt to minimise political risks, which would definitely rise in the case
of co-operation with Gazprom-controlled Sakhalin 2. Exxon already had
to cancel its participation in several joint projects with Rosneft due to
sanctions and did not want to risk Sakhalin 1, unique in the sense that
it is the only large-scale hydrocarbons project in Russia not controlled by
a Russian company. Construction of gas pipelines from the fields to the
LNG plant will cost the project an additional USD1.3 billion, which is
still less than 15% of the total costs of the Far East LNG project (TASS,
2019).
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In 2019, Rosneft announced that Far East LNG would be realised not
by 2023 as initially planned, but in 2027. Simultaneously, its projected
capacity was increased from 5.0 mtpa to 6.2 mtpa. The costs of Far
East LNG will be around USD6.1 billion. Even the distant target of
completing the facility by 2027 is doubtful as ExxonMobil and the
industry, in general, were hit hard by the market shrinking due to
the COVID-19 pandemic and is increasingly pressured by environment-
conscious investors. At the same time, Gazprom was reported to send yet
another letter to the Russian Government outlining negative effects of
Far East LNG for own export projects in the Far East and the Russian
natural gas exports in general. A decision of Rosneft and ExxonMobil
regarding the construction of own LNG infrastructure means that before
constructing the 3rd train of Sakhalin 2, the Gazprom-led consortium
will have to find additional natural gas resources to feed it—by 2019 it
was not yet clear if there would be any available.

Novatek’s LNG Projects in the Arctic

Even if it was Gazprom out of all Russian major oil and gas compa-
nies that ventured first into the LNG markets, it is Novatek that has
become synonymous with the success of large-scale LNG projects in
Russia. Novatek’s maiden LNG project that has ultimately become the
flagship for Russia was mulled already in the early 2000s by no other
company than Gazprom. But the gas giant was too self-assured and iner-
tial to have the project started, probably miscalculating extent of its own
expertise and resources.

By the time of the international financial crisis, when the strategy could
have been changed and necessary foreign help acquired, Yamal LNG’s
shares were amassed by Gennady Timchenko, one of the co-founders
of Gunvor, a major Russian oil trader those years, and a reputed friend
of Vladimir Putin. Parallel to taking control of Yamal LNG, Gennady
Timchenko increased his share in Novatek and then sold Novatek a 51%
stake in Yamal LNG’s shares. Gazprom’s easy partying with Yamal LNG
could be explained by focusing on other more promising projects, such
as Shtokman and Sakhalin 2, but after Yamal LNG had changed hands it
suddenly became a top-priority project for the Russian Government.

Vladimir Putin personally endorsed the project in a meeting in
Salekhard, the administrative centre of the Yamal region (the Yamalo-
Nenets Autonomous Okrug), with heads of the leading international oil
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and gas companies. State guarantees and allocation of public investment
into the costly Arctic infrastructure worth billions of dollars were rapidly
secured, just a month after the endorsement of the project. It became
clear that Yamal LNG was chosen not only to spearhead Russia’s new
LNG ambitions but also to become a powerhouse for not least ambitious
projects of utilising and commercialising the Northeast Passage and devel-
oping Russia’s new cargo fleet for that purpose. LNG in the meanwhile
will be responsible for the bulk of the goods transferred via the Northeast
Passage. Turning from a business project into a geopolitical one brought
Yamal LNG as many preferences as new risks.

Despite all the technological challenges and issues with funding,
partially due to the Western sanctions, Yamal LNG has been sticking to
the originally planned schedule, gaining the trust of the Russian Govern-
ment and of President Putin personally, who likes presenting the project
as a major Russian success story. In 2019, Yamal LNG had the 3rd main
train operational, one year ahead of the original schedule, and all the three
trains did exceed the projected annual capacity by 11%, or by 1.9 mt.

The calamities of 2020 have however been felt even by Yamal LNG.
Launching of its 4th train, a special LNG train with the planned capacity
of 0.95 mtpa, was rescheduled three times throughout the year and,
finally, postponed to the second half of 2021. The difficulties most
probably arise from the unique character of this unit: the 4th train
will use Novatek’s proprietary gas liquefaction technology called ‘Arctic
cascade’—which exploits low ambient temperature of the Arctic climate
to save as much as 30% of energy in the liquefaction process. According
to the estimates of SKOLKOVO Energy Centre, capital costs for the 4th
train are projected to be twice less per tonne of produced LNG than that
of the larger trains at the site. The capacity of the 4th train will be used
exclusively for the spot and short-term markets or bunkering purposes.

More important is the 4th train’s role as the testing ground for
the technology that will then be used at one of the next Novatek’s
projects in the region, namely Ob LNG. Ob LNG will use two trains of
‘Arctic cascade’, each with the annual capacity of 2.5 mt. Following the
rescheduling of launching the 4th train at Yamal LNG, this project has
also currently been rescheduled: the 1st train will be launched in 2024
and the 2nd one in 2025.
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The next major Novatek’s project will be Arctic LNG 2.5 The final
investment decision on Arctic LNG 2 was announced by Novatek at the
Eastern Economic Forum in September 2019. Arctic LNG 2 will be fed
by the Salmanovskoye (Utrenneye) gas field with proved and probable
resources of more than 1,100 bcm. This field is located in the vicinity of
the South-Tambeyskoye gas field, which feeds Yamal LNG—allowing for
shared use of some marine infrastructure in the region. The liquefaction
facility will have three trains, each with a capacity of 6.6 mtpa, which will
be gradually launched during 2023–2026. The project costs will exceed
USD21 billion. There are more prospective gas fields in the vicinity of
both Yamal LNG and Arctic LNG 2 which can then potentially be used
for the next project, Arctic LNG 1.

Utrenniy is a new terminal which will be used by Novatek’s next
Arctic LNG 2 project on the Gydan peninsula. The terminal is planned
to be constructed until 2022 and two-thirds of it will be funded from
the Russian National Wealth Fund.6 Initially, Arctic LNG 2 project
is designed to have three trains, but terminal Utrenniy will be able
to accommodate up to six trains in the future, allowing project for
subsequent expansion with the facilities of prospective Arctic LNG 1.

Success and profitability of the Arctic projects of Novatek are closely
linked to the development of the Northeast Passage. As stipulated by the
Russian Energy Strategy, Arctic LNG resources will mostly be exported
to Asia via the Northeast Passage, potentially all year round. The route to
the West, up to the transhipment facility in Murmansk can be serviced by
either Arc7-class tankers or by Arc4-class tankers led by icebreakers using
LNG as the fuel. The route to the East, up to the transhipment facility
in Kamchatka can be, depending on the time of the year, be serviced by
either Arc7-class tankers or Arc4-class tankers led by nuclear icebreakers
of the new LK-60 type. In total, there is a plan to build five LK-60
icebreakers that will be responsible for the eastern leg of the Northeast
Passage.

5 Initially, Arctic LNG 2, as stipulated by the name, had to be the 3rd LNG project of
Novatek in the region, after Yamal LNG and Arctic LNG, but then the sequence of the
projects changed, without names of the projects updated—hence the confusion.

6 Russian National Wealth Fund is funded by windfall profits from oil and gas industry.
The fund guarantees stability of the pension system and the state budget. At the end of
2020, the size of the fund was estimated at about USD164 billion.
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Novatek will be reloading LNG from ice-class Arc7 tankers to conven-
tional tankers at each of the directions of the Northeast Passage. The
LNG storage and transhipment facility in Murmansk (20 mtpa) is due to
be completed in 2023. The parallel reloading facility in Kamchatka (21.7
mtpa) was supposed to be completed a year earlier but faced more uncer-
tainty due to the resistance of the Russian military that is densely present
in the region. The resistance was however overcome in autumn 2020 after
Novatek guaranteed that it would contribute to improving public access
to natural gas in the region, which has made some experts think that
the resistance from the military was somewhat orchestrated from the very
beginning as the means of pressuring Novatek into more of social respon-
sibility, domestically. At the same time, Novatek gets regional preferences:
in 2020 it could secure regional tax rebates in the Murmansk region.

In June 2020, Novatek ordered two floating barges from DSME,
largest in the world of its kind, to be delivered in 2022. Before the
transhipment facilities are constructed, Novatek will have to use Arc7
tankers all the way to key gas hubs or to temporary reloading facili-
ties. Until the end of 2020, the transhipment operations took place in
Norway. However, in November 2020 Novatek had the first tranship-
ment of LNG done in the Murmansk region (Novatek, 2020), successful
despite presumably more challenging marine conditions than in Norway.

One more way to save on transportation costs may be presented by
continuing the rapid warming of the Arctic Ocean. In 2020, Sovkom-
flot’s Arc7-class tanker Christophe de Margerie could make the eastern
leg of the Northeast Passage as early as in May. Earlier, this way could be
attempted only from July. If the warming trend continues, the navigation
on the eastern leg of the route will be available for 9–10 months a year.
This may lead Novatek to reconsider its plans to order four LNG-fuelled
icebreakers (Interfax, 2020a).

The Baltic Sea Region Projects

Gazprom discussed constructing a large-scale LNG export facility in the
Baltic Sea region as early as in the first half of the first decade of the
twenty-first century. In 2006, Gazprom mulled a USD3.7-billion LNG
project that would have five million tonnes per annum and could be
completed by 2012. There were talks with technological partners and
investors from Canada, Japan, and Italy. However, as soon as Gazprom
focused on developing a huge Shtokman field (3,900 bcm) in the Barents
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Sea, it was decided that the liquefaction facility for the project would
be located in the immediate vicinity from the gas field, in the Teriberka
locality of the Murmansk region, allowing for year-round ice-free access
of tankers.

As Gazprom was not advancing with the development of Shtokman,
ideas for Baltic LNG resurfaced at the end of 2013, this time
as a large-scale facility (10 mtpa) with LNG bunkering capabilities.
Gazpromplanned to attract its Shtokman’s partner Total as a partner for
the new project, but Total was not satisfied with the conditions of the
deal, which would entail securing a long-term contract for half of the
capacity of the LNG plant.

A preliminary investment decision regarding Baltic LNG was made
in 2015 and the facility was pinpointed to be constructed in Ust-Luga.
Following the Crimea-related sanctions on Russia, Gazprom was strug-
gling not only with attracting investors but also with necessary technical
expertise and equipment, which would previously be sourced in the USA
and Germany, from Air Products and Linde respectively.

In 2016, Gazprom attracted Shell as the main partner in the project.
The latter promised to localise liquefaction technology, hoping in
exchange for tax rebates, albeit not at the level of the Arctic LNG projects.
In 2018, however, Gazprom and its partner, RusGazDobycha decided
to increase the project’s capacity to 13 mtpa and to complement Baltic
LNG with a gas processing plant that could produce significant volumes
of ethane (4 mtpa) and liquefied petroleum gas (2.2 mtpa), and become
a supplier to new chemical plants in the region. The decision to process
natural gas and to develop a domestic chemical industry around the
processing plant mirrors the new strategy of Gazprom in the East, where
Gazprom’s Amur gas producing plant is emerging parallel to expanding
export projects.

The reconfiguration of the project has been reported to be the reason
for Shell to leave the project, but Shell’s concerns could be linked to
implied links between RusGazDobycha and Arkady Rotenberg, who has
been sanctioned by the West (Reuters, 2019; Toporkov, 2018). Following
the changes in the project and departure of Shell, Baltic LNG was once
again rescheduled—that time to the end of 2023 for the first train and
the end of 2024 for the second.

In 2013, as Gazprom was mulling ideas for Baltic LNG, it also thought
of developing a small-scale facility on the northern shore of the Finnish
Gulf, in Vysotsk. The facility was planned to have a capacity of 0.66 mtpa
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and it was planned to come online already in 2017. Despite the promising
market for bunkering, the construction of this facility was delayed as well.
Finally, the Vysotsk LNG project was initiated by Cryogas, a company
belonging to Gazprombank, in 2015, and then joined by Novatek in
2017, when the latter acquired 51% of the shares in the Cryogas-Vysotsk
project. The project originally focused on the bunkering market, rapidly
developing under the new ecological requirements for marine transport
in the region. The two trains, each of 0.33 mtpa, were launched in 2019
and they took advantage of the Vysotsk port infrastructure located north
of St. Petersburg, close to the border with Finland.

Vysotsk LNG can further be expanded with two additional trains
similar to T1 and T2, bringing the total capacity to 1.32 mtpa. Another
plan, voiced at the launch of the project, is to expand the facility not by
0.66 mtpa, but 1.1 mtpa. The plan for a larger expansion is, however,
under pressure from Gazprom that feared additional competition to its
project in Ust-Luga, or due to apparent oversaturation of the market
in the Baltic Sea region (SKOLKOVO Energy Centre, 2019). Deliv-
eries from Vysotsk LNG aim beyond the Baltic Sea region. Additionally,
Novatek and Fluxys agreed back in 2018 to build a 0.3 mtpa tranship-
ment terminal in Rostock, Germany, where Novatek has operated an LNG
filling station since 2019.

Despite Gazprom being indirectly involved in the Vysotsk project and
the company has gone ahead with Baltic LNG, there is one more project
where it is a sole player, Portovaya LNG. Portovaya LNG is Gazprom’s
project to utilise excessive capacities at the compressing unit of the same
name, which serves Nord Stream. The liquefaction facility has a capacity
of 1.5 mtpa and utilises Linde’s technology. The project was initiated in
2015 with the target to come online in 2018 but was later postponed,
like many other LNG projects at that time. However, when Gazprom’s
plans for a large-scale LNG project in the Baltic Sea region stalled, it was
planned that Portovaya LNG would at least be able to secure supplies
of LNG to the Kaliningrad region. Portovaya LNG became a unique
strategic project of national importance.

Instead of constructing a regasification terminal in the Kaliningrad
region, Gazprom has opted for ordering a brand-new FSRU Marshal
Vasilevskiy from Korea. Portovaya LNG and FSRU Marshal Vasilevskiy
in the Kaliningrad region have basically become two parts of one system,
a virtual pipeline. Both the sending and receiving units were planned to
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go online in 2017, but both were postponed until 2019 due to technical
issues with construction and operation.

The FSRU offers better value for the Kaliningrad region than a
shore terminal because even in case of disrupted natural gas supplies via
pipelines, it can rely on extensive underground gas storage. The Kalin-
ingradskoye underground gas storage facility has a capacity of 0.174 bcm
as of 2020 and is expected to reach the designed capacity of 0.8 bcm by
2025 (Gazprom, 2020d). At the same time, the FSRU could be used as
a regular LNG tanker. In the autumn of 2019, the FSRU was leased to
OMV to be used in Rotterdam for the temporary storage of LNG and
then it was leased again, that time to Gunvor, for deliveries of US and
Nigerian LNG to Europe (Reuters, 2019, 2020).

Portovaya LNG will have its own operations diversified when it is
expanded by another floating LNG storage facility. For this purpose,
Gazprom has bought a tanker Excel, refitted it in Dubai, and renamed
it to Portovaya. This new FSRU is likely to moor it in Portovaya LNG
in 2021. Larger storage will allow for greater flexibility in serving the
Baltic and North European regions with small and medium-sized LNG
deliveries.

In the opinion of SKOLKOVO Energy Centre experts, FSRU Marshal
Vasilevskiy could become a regional hub for deliveries to Lithuania and
Poland, but that requires extensive changes in the Russian legislation
on LNG exports and exemption from the 30% duty on natural gas
(SKOLKOVO Energy Centre, 2019).

In the Baltic Sea region, Gorskaya LNG was an independent LNG
project in Russia that ultimately failed, despite being designed to rely on
domestic technology and cater the fast-growing market of marine and
land LNG bunkering. One of the decisive drawbacks of Gorskaya LNG
was that contrary to other independent projects it did not have access to
own resources of natural gas, and hence it should have been fed from
Gazprom’s Unified Gas Supply System. The liquefaction facility would
have three trains located in Ust-Luga, each of 0.42 mtpa—obviously,
these ideas were made obsolete by Gazprom’s own plans. This is not the
most illustrative case of failing independent LNG projects in Russia.
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Independent Large-Scale LNG Projects: Pechora LNG and Yakutsk
LNG

Even though the development of LNG in Russia has mostly been driven
by the three large companies—Gazprom, Novatek, and Rosneft—there
have been a couple of prominent attempts to produce and export LNG
by other Russian natural gas producers too. These cases display the limi-
tations of what the Russian Government means by the liberalisation of
LNG exports in the Energy Strategy until 2035.

Pechora LNG has been associated with a second-tier, independent
company. It was proposed by a private Alltech Group back in 2010. The
liquefaction facility would be linked to the gas fields of Korovinskoe and
Kumzhinskoe in the Nenets Autonomous Okrug with the total reserves
of 186 bcm and have a capacity of 2.6 mtpa (3.5 bcm per annum). Alltech
Group hoped to complete the plant by 2015 with the help of Chinese or
South Korean investors and technologies. At that time, Gazprom was still
enjoying a monopoly on exports of gas and none of LNG projects could
be fulfilled without Gazprom’s agreement. The project was therefore
very soon buried because of the resistance of Gazprom. The monopoly
planned to go ahead with the Shtokman project and Gazprom was already
serving Asian markets through Sakhalin 2, where it had the controlling
stake. Despite the efforts of the regional administration to draw Gazprom
to the project, there was no success in going forward.

However, at that time the Russian Government already started to
realise the strategic significance of LNG. So did the major competitors
of Gazprom—and there were only a couple of them that wielded enough
of lobbying power to secure LNG export rights from the government.
Novatek already focused on a much more ambitious Yamal project, so
it was Rosneft that got interested in Pechora LNG. Rosneft decided to
buy a major stake in it in spring 2014 and finalised the deal in 2015.
By doing so, Rosneft hinted on the domestic focus of the project—in a
likely attempt not to interfere with Gazprom. Simultaneously, however,
there were obvious lobbying efforts, which resulted in an early legislation
draft that could allow to include Pechora LNG into the list of projects
authorised to independently export LNG from Russia.

Gazprom’s resistance was extremely strong and very vocal. It sent a
letter to the Russian Ministry of Energy explaining that only co-ordinated
national LNG policy would allow preventing detrimental competition
among several potential Russian LNG projects, and Gazprom implied
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that construction of Pechora LNG was therefore not in the national
interests. Subsequently, the Russian Government strongly criticised the
proposed legislation draft, deciding the fate of Pechora LNG among other
independent projects (Podobedova & Dzyadko, 2014).

Probably, not only Gazprom’s lobbying played a decisive role in the
failure. As with Yamal LNG, Pechora LNG would hardly be possible
without extensive public funding and support when it came to the
Arctic infrastructure and further development of the area—and the public
resources were already overloaded with the task of development of Yamal
LNG. Rosneft left the Pechora LNG project in 2018. In 2019, Alltech
Group decided to abandon the project and sell the rights to the gas fields,
which seemed to put an end to Pechora LNG.

However, in 2020, after extensive transformation of Alltech Group’s
assets following the death of its main owner, plans for Pechora LNG
resurfaced. Initially, its shares were consolidated to be presumably sold
to Lloyds Energy, an obscure company based in Dubai, with links to
both Gazprom and Rosneft. But in the end, half of the shares were sold
to Vitaly Yuzhilin, a former co-owner of St. Petersburg Seaport and ex-
member of the Russian State Duma (Forbes.ru, 2011). Another half was
divided equally among two of his partners.7 They initially planned to
construct a methanol plant in Ust-Luga near St. Petersburg but promptly
changed the location at the very end of 2020. Yuzhilin plans to produce
two billion cubic metres per annum of natural gas from the available
fields, export it via a 300-kilometre pipeline to the Indiga port and
to produce there methanol, not LNG. By 2027, the company plans
to increase natural gas production at Pechora twofold, to four billion
cubic metres, respectively doubling the output of methanol to 3.4 mtpa
(Interfax, 2020b). To realise the project, Yuzhilin hopes to attract support
from the Russian Direct Investment Fund.8 Gazprom’s role in the fate of
the project even in its new iteration can still be decisive. Gazprom controls
adjacent gas fields that would be necessary to upscale the project in the
future.

7 According to Forbes Russia, both Alexey Miller and Alexander Dyukov were working
for St. Petersburg Seaport at the same time when Yuzhilin co-owned the port, in 1999
(Forbes.ru, 2011).

8 Russian Direct Investment Fund is a sovereign wealth fund that helps fast-growing
Russian companies to attract direct investments, including investments from abroad. As
of 2020, the fund was managing about ten billion dollars.
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Another independent LNG project was announced in May 2020.
Globaltek, a company owned by Albert Avdolyan, announced a pre-
FEED for the Yakutsk gas project.9 The project in the Republic of Sakha
is planned to utilise gas from four gas fields with combined reserves of 367
bcm to pump gas 1,300 kilometres away to the shores of the Okhotsk Sea
and liquefy there for subsequent exports. Expanding the resource base in
the course of realising the project, Globaltek hopes to launch a liquefac-
tion facility with a capacity of 13 mtpa already in 2025 (Alifirova, 2020).
The project is assessed to cost more than ten billion dollars and looks
extremely ambitious and questionable given this modest cost estimate
(Rbc.ru, 2020).

Even if Globaltek raises more than the necessary funds, the project
is still likely to follow the suit of other private large-scale LNG projects
due to all the same set of issues. First, the Russian Government has
so far been very conservative in issuing new permits to export LNG—
and Globaltek does not have enough of lobbying power to change
anything. Since 2013, there was only one amendment to the status quo
on LNG exports, of purely formal nature. In April 2020, the Law on
Export of Natural Gas was amended to allow exports from four further
gas fields: Verkhnetiuteyskoye and Zapadno-Seyakhinskoye gas fields to
feed Novatek’s Ob LNG and Soletsko-Khanaveyskoye and Shtormovoye
fields that are licensed to Novatek as well and will be developed in the
subsequent Arctic LNG projects.

Second, the gas fields of Globaltek do not currently enjoy any special
tax regime. Third, technical challenges of transporting gas via a pipeline
from Yakutia will make it more expensive than the Russian shelf gas.
Finally, despite the company now does not have access to the pipeline
export infrastructure, namely Power of Siberia operated by Gazprom,
it, however, may ultimately get access to this export route—especially
if Gazprom will continue to experience difficulties with the expected
capacity of own production in the Chayandinskoe field.

9 The Yakutsk gas project should not be confused with a small-scale Gazprom project
in the same region that has already succeeded in delivering LNG via rail to UlanBator,
Mongolia (Gazprom Export, 2019).
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Small-Scale and Medium-Scale Projects

Apart from the large-scale LNG project, the Russian Government clearly
bets on the development of small-scale and medium-scale LNG facili-
ties. They can be used for both exports as in the Baltic Sea region and
bunkering domestically, especially along the Northeast Passage. The latter
can be critical given possible changes in environmental regulations in
the Arctic, as there have already been initiatives within Russia to ban
using oil products as a fuel in the Arctic region. Small-scale LNG trans-
ported by railways or trucks can also be crucial in domestic switching
to cleaner fuels, especially in Siberia. For example, the Russian Railways
(RZD), plans to substitute a quarter of diesel fuel with LNG by 2030
(SKOLKOVO Energy Centre, 2018).

In 2018, the domestic demand for LNG in Russia was assessed at about
11 mtpa (SKOLKOVO Energy Centre, 2018). By the end of 2020, the
Russian Government developed a draft roadmap for the development of
small-scale LNG in the country. This document, expected to be approved
in early 2021, will directly address the challenge of the void in the Russian
legislation that was raised in Russia’s new Energy Strategy until 2035.

Closing the legal gaps will start with the definition of small-scale
LNG—these will be defined as projects with a yearly production capacity
of fewer than one million tonnes. Prospective legislation will also remove
a myriad of bureaucratic and regulatory burdens for both producing and
consuming LNG: from simplifying fire safety requirements to rules for
placement of small-scale LNG objects. The roadmap will lay a new foun-
dation for supporting domestic demand—by encouraging local transport
companies to switch from oil products to LNG and by supporting LNG
bunkering infrastructure. In the draft version of the roadmap, there are
currently some measures to simply exports from small-scale liquefaction
facilities as well.

Overall, through the proposed measures the government plans to cut
capital costs of constructing small-scale LNG objects by 30%. As in the
case with larger objects, there must be a synergetic effect for the Russian
industry from the plans: new objects shall predominantly rely on domestic
technologies and components. In another synergetic effect, small-scale
LNG should help Russia by providing industrial and private users across
the country with more widespread access to natural gas. It has been
assessed that LNG-based supplies are more effective than pipeline supplies
if consumers are located within 400–600 kilometres from the source of
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gas. This could make LNG the primary way of bringing gas to most
consumers in the Russian Far East. Rostec, the State Corporation for the
Promotion of the Development, Manufacture, and Export of High Tech
Products, have already come up with a plan to supply necessary energy
equipment for this purpose.

Otherwise, beyond the typical use of LNG as a motor fuel for commer-
cial long-haul trucks, there may be significant potential for LNG as both
energy source and motor fuel in the extracting industry. This application
for LNG will allow mineral extraction companies both to save costs and to
contribute to the national targets for lowering greenhouse gas emissions
(Volobuev, 2020).

However, despite all the potential advantages of switching to LNG,
there is a significant drawback in the roadmap draft. It is an omission
of tax rebates both for producers and consumers of small-scale LNG. It
has been reported that the Ministry of Finance did not support any such
exemptions. This is yet another reminder that large-scale LNG projects
from the three large companies—Gazprom, Novatek, and Rosneft—
are playing in a different league when it comes to state support. The
tax rebates omission may also result in these companies dominating all
probable independent players in the small-scale LNG sector.

Although Russia has currently several ships using LNG as fuel,
including the domestically-built ones, there is still no dedicated marine
bunkering infrastructure. To address this problem, the Russian Govern-
ment discussed at the end of 2020 plans to build LNG bunkering
facilities in the following fifteen ports, listed from the west to the east:
Kaliningrad, Primorsk, Vysotsk, Ust-Luga, St. Petersburg, Murmansk,
Novorossiysk, Tuapse, Kavkaz, Taman, Rostov-on-Don, Vladivostok,
Vostochny, Vanino, and Nakhodka.

By 2030, the bunkering infrastructure should be available in all the key
ports of the Northeast Passage and in the Russian Asian Pacific region.
As with the large-scale projects, LNG producers expect public funding to
support these plans—at least by providing the same level of support that
is available to LNG fuelling stations for commercial transport (Lyvova &
Podlinova, 2020). It is however most likely that the bunkering infrastruc-
ture will be following local demand, such as in the Baltic Sea region or
along the Northeast Passage—where there are already many ships using
LNG as fuel and more are expected to start using it in the nearest future.

Small-scale and medium-scale LNG projects are also important for
exports and securing markets in regional contexts. Gazprom’s LNG



4 RUSSIAN LNG EXPORTS 117

exports via rail to Mongolia has already been mentioned earlier in
this article. Moreover, Cryogas’ small-scale LNG facility in Pskov was
supplying Tallink’s LNG ferry Megastar in the Baltic Sea region until
2018. Tallink’s current supplier, Elenger (EestiGaas) also sources at least
part of its LNG from the Vysotsk LNG plant.

Co-ordination and Arbitration in the Russian LNG Policy?

So far, the arbitration between Russian LNG and pipeline gas has hardly
been successful. In 2019, Russia delivered a little bit more of the exported
LNG to the European markets (51%) than to the Asian and Middle
Eastern (GIIGNL, 2020). For 2018, Gazprom assessed losses to the
Russian budget from Novatek’s LNG to be around 30 billion Russian
roubles (USD392 million), as Russian media reported in 2019. This
happened, according to Gazprom, because 4.9 mt out of Novatek’s 7.6
mt of LNG deliveries ended up in Europe, squeezing out Gazprom’s
pipeline deliveries.10 Novatek’s reply to the claim was that more than
96% of LNG from Yamal had been delivered under contracts with Asian
countries and Spain on the FOB basis (Barsukov, 2019). These claims can,
in turn, be easily disputed given the increasing liquidity of international
LNG markets and abundance of swap operations. In the end, it is often
price and available infrastructure that decide the ultimate destination of
an LNG cargo. The price dynamics in Europe and Asia in 2019 and
2020 could explain why Russian LNG may in fact cannibalise Gazprom’s
pipeline supplies in Europe (Fig. 4.1).

Novatek is likely to re-focus more on the eastern markets when the
transhipment terminal is ready in Kamchatka in 2023, but a conflict with
Gazprom is also inevitable in that destination. Gazprom already had to
concede on the price of natural gas supplied via Power of Siberia, making
it the cheapest imported pipeline gas in China. Increasing imports of
LNG, including that from Russian projects, will make the project that
is currently running at a little more than ten percent of the capacity, even
more vulnerable.

Russia’s Energy Strategy until 2035 leaves open, how independent
producers may use the Gazprom-controlled pipeline system to export
their gas (Ministry of Energy of Russian Federation, 2020). However,

10 Novatek’s LNG exports were exempted from the Russian mineral extraction tax and
30% export duty.
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Fig. 4.1 Exports of Russian LNG under long-term and short-term contracts
from the Arctic and the East LNG facilities (million tonnes) (Note LT = long-
term contract; ST = short-term contract. Source The Author, based on GIIGNL
[2020])

given existing tensions between Gazprom and Novatek, which are only
going to become worse as new projects go online and Rosneft joins
the LNG race, independent projects are extremely unlikely, at least at
a scale other than micro-LNG. One more reason for highly restricted,
manual mode of running Russia’s LNG industry is that the Russian LNG
industry highly depends on state support—technological, financial, and in
infrastructure (Henderson & Yermakov, 2019).

Gazprom’s criticism towards Novatek is justified in the sense that
current large-scale LNG projects do not bring much income to the state
budget, at least in the short term. These projects have rather more of a
strategic value: to occupy a share in the international LNG markets and
to serve as catalysts for development in the key domestic construction
industries. Gazprom’s own LNG projects will surely compete for compa-
rable tax rebates, will use state-funded infrastructure, and rely on state-led
technological solutions. The future of Russia’s LNG is not solely defined
by giant energy companies, but also by giant state corporations, such
as Rostec, Rosatom, and Vnesh econom bank (VEB). Russia sees LNG
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as something larger than just a way to secure the status of an energy
superpower in changing markets. These projects have become a catalyst
for gaining new expertise and development in other key industries and
a crucial factor for all-purpose development of the Arctic and Eastern
Siberia.
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CHAPTER 5

Gas Logistics Between Russia and the EU:
Case of Ukraine, Belarus, Nord Streams

andOther Routes of Supply

Mykhailo Gonchar and Igor Stukalenko

Gas Logistics on the East–West Line: Genesis

Before the Soviet Union became an exporter of gas on the East–West
line, gas in the USSR moved from west to east in the 1950s and the
1970s. Natural gas from the Dashava field in the west of Ukraine and
the Shebelinske field in the east of Ukraine was supplied to Russia
via the Dashava-Kyiv-Moscow gas pipeline. Through another route—
the Dashava-Minsk-Vilnius-Riga, gas went to the number of western
republics of the USSR, namely Belarus, Latvia and Lithuania.

The contemporary route of East–West natural gas flows from the giant
fields of Central Asia, the Urals and Western Siberia to Europe was formed
in the 1960s–the 1980s, i.e. during the Cold War. Initially, gas exports
were directed only to certain satellite countries of the USSR in Eastern
Europe, i.e. members of the Council for Mutual Economic Assistance
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(CMEA) and the Warsaw Pact, and later on to countries not belonging
to the Soviet bloc, i.e. Austria and Finland.

The escalation of the Soviet-Chinese relations until the armed conflict
in March 1969 around the Damansky Island on the Amur River put the
Soviet Union, according to the Kremlin’s vision at the time, at risk of war
on two fronts: the United States and the NATO in the west and China
in the east. This encouraged the Soviet leadership to move to a policy
of détente with the West, especially since the 1962 Cuban Missile Crisis
ended in favour of the Soviet Union. The start of negotiations between
the USSR and the USA in Helsinki in November 1969 on limiting
strategic offensive weapons accelerated the signing of the famous 20-year-
gas-pipeline contract between the governments of the Soviet Union and
West Germany. With its signing, large-scale projects for the construction
of transcontinental gas transmission systems began to be implemented,
through which natural gas was to enter Western Europe, i.e. France,
Germany and Italy.

The fact that the first export supplies of natural gas from the
USSR were provided from the fields located in the western part of
Ukraine remains little known. The exports of gas to the west, which
began in Poland in 1956, were expanded by exports through a new
gas pipeline with the symbolic name Brotherhood (Dolyna-Uzhhorod-
Western Border). It began to supply Czechoslovakia with natural gas.
Brotherhood was launched in 1967, and the following year the pipeline
from Czechoslovakia was extended outside the Eastern Bloc and gas
began to flow into a neutral country, Austria.

Ukrainian gas fields were the main ones that met the Soviet gas demand
before exploration of the giant fields of Central Asia, the Urals and
Western Siberia in the 1970s. To transport gas from these fields, intercon-
nectors were built delivering gas to consumption areas within the USSR
and for the exports to Western Europe and CMEA countries (Table 5.1).

It is worth recalling that these large-scale infrastructure projects were
implemented in order to increase foreign currency earnings of the USSR,
which needed them to achieve military parity with the United States
and the NATO. This could be achieved by exporting energy to NATO
member states and the European Economic Community. However, the
Soviet leadership was not only guided by foreign currency needs. The
goal of large-scale increase in oil and gas exports was the dependence
of Western Europe on the USSR, its separation from the United States,
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Table 5.1 The
location of the Soviet
gas fields and the main
gas pipes

Location of gas fields The main gas pipes

Turkmenistan and Uzbekistan Central Asia-Centre
(CAC)

The Urals region in Russia Orenburg-Western
Border (Soyuz)

West Siberian region in Russia Yamburg-Western Border
(Progress)

Source The Authors

while neutral countries, namely Austria and Finland, were to become
more committed to Moscow.

Ivan Diyak, the Corresponding Member of the Academy of Mining
Sciences of Ukraine, who held senior positions at the Ukrainian state-
owned company Ukrgazprom in 1972–1998 and took a direct part
in projects to build Soviet gas pipelines, highlights the period of the
early 1980s as a particular one. According to his memoirs, then Soviet
leadership finally formulated the strategic goal of creating East–West
transcontinental gas transmission systems: “The Central Committee of the
CPSU sets the task of building gas pipelines that will supply Western Europe
with up to 70% of the required gas, so it will be possible to ensure that Euro-
pean countries will be completely dependent on the Soviet energy resources.
… The USSR will be able to influence Western Europe economically and
politically. In addition, it will make it possible to minimise US influence
on European countries, which will help transform the Soviet Union into a
world superpower” (GolosUkrainy, 2018, 3).1

Russian experts also point to Soviet intentions to make one of Europe’s
largest economy dependent on gas supplies from the East, focusing on
a fragment of a note from the Soviet Foreign Ministry entitled ‘On
the Policy Line and Some Practical Steps of the USSR in Relation
to the Formation of Willy Brandt’s Government in Germany’, which
was submitted to the Central Committee of the CPSU on the 1st of
December 1969: “The achievement of an agreement on the supply of Soviet
natural gas to the FRG may be of great importance. We are talking about
concluding a contract that would be valid for two decades and would make

1 A translation from the Ukrainian language to English conducted by the authors.
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such an important sphere of the FRG national economy as energy, to a
certain extent dependent on the Soviet Union” (Lipkin, 2016, 456–457).

Low oil prices in the period of 1985–1999 and the collapse of the
Warsaw Pact, the CMEA, and finally the USSR, led only to a certain pause
in Moscow’s policy of energy expansion. It was re-created after Vladimir
Putin came to power in Russia and the growth of demand and prices for
oil and gas on the European market.

Post-Soviet Period:
Reincarnation of the Old Plans

It is noteworthy that the official document ‘Energy Strategy of the
Russian Federation for the period up to 2020’ began with the state-
ment: “Russia has significant reserves of energy resources and a powerful
fuel and energy complex, which is the basis for economic development, a tool
for domestic and foreign policy. The country’s role in world energy markets
largely determines its geopolitical influence” (Government of the Russian
Federation, 2003, 1).2

The approach ‘energy resources and delivery infrastructure as a tool
of foreign policy’, was used by Russia to the fullest in its relations with
post-Soviet Armenia, Belarus, Georgia, Moldova, Ukraine and the EU.
Towards the EU, the gas leverage was used as soft power through the
creation of business schemes for gas trade with a corruptive component.
Towards the post-Soviet countries, Moscow also used gas as semi-hard
power, blackmailing to restrict or close gas supplies, and as hard power,
shutting off the gas tap and arranging a gas blockade. This was clearly
evident in Russia’s policy towards Ukraine in 2006, 2009 and 2014.

Russia aimed to restore full control over gas transmission systems in
the post-Soviet countries between Russia and the EU. It succeeded in
Belarus, when Beltransgaz became a part of Gazprom through a share
repurchase mechanism in 2007–2011. As for Ukraine, Russia has made
repeated attempts to gain control of the gas transmission system (GTS).
In the 1990s, it tried to do so using the formula ‘GTS assets in exchange
for repaying Ukraine’s gas debts’. In the 2000s, Russia tried to create
an international gas transmission consortium to manage the Ukrainian
GTS. This idea was first formulated in June 2002 in a joint statement

2 A translation from the Russian language to English conducted by the authors.
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by Ukrainian President Leonid Kuchma, German Chancellor Gerhard
Schroeder, and Russian President Vladimir Putin at a tripartite meeting
in St. Petersburg. But the idea was obstructed in Ukraine because, under
the guise of an international management consortium, Russia was in
fact trying to establish majority control over Ukraine’s gas transmission
system, to make it a part of Gazprom. Russia’s long-standing efforts were
successfully blocked by the Ukrainian Governments during the 2000s.

However, Russia did not stop in its attempts to gain control over the
Ukrainian GTS. It is no coincidence that during the rule of pro-Russian
President Viktor Yanukovych in Ukraine, the then-Prime Minister of
Russia Vladimir Putin proposed a unification project at the talks in Sochi
in April 2010: “I propose to unite Gazprom and Naftogaz of Ukraine”
(Interfax, 2010).3 Finally, this also failed, as Kyiv saw the example of
Belarus as a gradual de-sovereignisation of the Ukrainian State due to
the gradual loss of control over energy infrastructure assets. In the case
of Ukraine, Russia failed.

Russian Non-transit Projects

Two projects bypassing Ukraine began to be implemented in the 1990s.
The first was Yamal-Europe pipeline through the territory of Belarus and
Poland, which at that time was not yet a member of the EU and the
NATO, to Germany. Next was the trans-Black Sea pipeline, namely Blue
Stream, to supply Russian gas to Turkey, bypassing the traditional route
through Ukraine, Moldova, Romania and Bulgaria. With the coming to
power of Vladimir Putin, Gazprom’s corporate policy not only became
the state policy of the Russian Federation, but also responsibilities for its
implementation were delineated. The Kremlin acted as a decision-maker,
Gazprom was given the role of provider, and the Russian Foreign Ministry
and Russia’s intelligence services were active supporters.

Russia’s goal is still to disconnect Ukraine from the gas supply chain
to Europe, to switch gas supplies directly to Germany via the Baltic Sea,
and via the Black Sea through Turkey to Europe, to take the EU into
the pipeline ‘crimping pliers’ and prevent implementation of alternative
projects that were to bring gas to the EU from non-Russian sources. In
this way, Russia is trying to make Germany and Turkey its allies, which

3 The quote has been translated from the Russian language into English by the authors.
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automatically leads to a split in transatlantic and European solidarity, a
drift of individual EU and NATO member states towards Russia. This is
exactly what has been observed in Europe in recent years on the example
of the Nord Stream 2.

After another failure in 2003 to gain control of Ukraine’s GTS under
the guise of an international gas transmission consortium and a failed
attempt to bring a pro-Russian president to power in Ukraine in the
2004 elections, Russia has stepped up gas bypass routes. The goal is to
punish Ukrainians for the Orange Revolution, nullify Ukraine’s transit
role, deprive it of part of its income and, in general, weaken the country,
making it marginal in the space between Russia and the EU (Naftogaz,
2021a).4 And, of course, to increase the EU’s dependence on Russia.

Russia’s plans were fuelled by intense oil and gas prices in the 2000s
and rising revenues of Russian state-owned energy companies, which
became the basis of the Kremlin’s kleptocracy within the country and the
financial engine of external expansion, which increasingly took the form
of hybrid aggression.

Against this background, Russia initiated the transformation of the
North European Gas Pipeline project, which was to connect the giant
Shtokman gas condensate field in the Barents Sea with the German
market into the Nord Stream project for gas from Western Siberia, which
traditionally entered the European market via Ukraine and Belarus.

It is worth noting the characteristics of the future Trans-Baltic Sea gas
pipeline made by Vladimir Putin during his visit to Germany on the 8th
of September 2005: “The route of this gas pipeline should run along the
bottom of the Baltic Sea – from Vyborg to the coast in Greifswald and with
branches to Sweden, Finland and the Kaliningrad region of the Russian
Federation, and will be 1,200 km. In the future, it is planned to lay a
branch through the Netherlands to Beckton (UK). And then the total length
can be 3,000 km. The total design capacity of the pipeline is almost 20 billion
cubic meters annually. With a possible increase in 2011 to 55 billion a year”
(Presidential Executive Office of Russia, 2005).5

4 Naftogaz’ revenue from providing Gazprom with gas transportation services amounted
to USD 2.1 billion in 2020. According to Energy Ministry of Ukraine (2021), this
revenue amounted to 1.4% of Ukraine’s GDP in 2020. For comparison: Naftogaz’ transit
revenue in 2012 was USD 3.3 billion, or 1.9% of GDP (Institute of Economics and
Forecasting, 2021; Naftogaz, 2021b).

5 The quote has been translated from the Russian language into English by the authors.



5 GAS LOGISTICS BETWEEN RUSSIA AND THE EU… 129

That is, the project was conceived in the Soviet style, with the aim of
supplying not only Germany but also the key countries of the Baltic Sea
region, including Finland and Sweden. But after it finally became clear
that, on the one hand, Russia did not have the technological capabili-
ties for exploration of the Shtokman field, and on the other hand, the
Kremlin had a strong desire to reset transit through Ukraine, the project
underwent a transformation. It became essentially a transit-free substitute
for the transit route ‘Northern Districts of the Tyumen Region-Dolyna-
Uzhhorod’ through Belarus and Ukraine, which Russia finally rejected for
political reasons after the Orange Revolution in Ukraine.

Shortly after Putin’s meeting with Schroeder in December 2005,
Gazprom, together with Germany’s Wintershall and E.ONRuhrgas, regis-
tered Nord Stream AG in Switzerland to implement the project of the
same name. Such a Russian-German alliance for the pipeline provoked a
negative reaction from Ukraine and Poland. Radoslaw Sikorski, Poland’s
Defence Minister, compared the project to create a transit-free gas trans-
port corridor between Russia and Germany to the Molotov-Ribbentrop
Pact: “Poland has a particular sensitivity to corridors and deals above our
head. That was the Locarno tradition, that was the Molotov-Ribbentrop
tradition” (Beunderman, 2006).

After the gas crisis in early 2006, which Russia used to demonstrate
Ukraine’s unreliability as a transit link on the East–West line, Gazprom
stepped up efforts not only to build the Nord Stream gas pipeline. In
2007, the South Stream project with a capacity of 63 billion cubic metres
annually (bcma) was initiated–for the same gas from the northern regions
of Russia through the route from north to south, across the Black Sea to
Bulgaria, bypassing Ukraine and Belarus.

The gas crisis of 2009 undoubtedly helped Gazprom accelerate the
implementation of Nord Stream, the first line of which was put into oper-
ation in 2011 and the second in 2012. But it did not work out with the
South Stream. The principled position of the then-European Commis-
sion regarding the need to comply with the Third Energy Package on the
territory of EU member states, US pressure on Bulgaria and the West’s
negative reaction to Russia’s aggression against Ukraine led to Russia’s
withdrawal from South Stream in December 2014. But later on, it was
reported that Russia intends to implement another project, namely Turk-
Stream, the capacity of which amounts to 31.5 bcma, i.e. exactly a half of
the South Stream capacity.
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Since the spring of 2014, Gazprom has been working in Europe
to prepare for the Nord Stream expansion initiative, arguing it by the
Ukrainian transit risks due to the ‘civil conflict in Ukraine’. This narra-
tive was actively disseminated by Russian propaganda to disguise the
hybrid aggression against Ukraine (Gonchar, 2020). One of the goals of
this aggression is to accelerate the implementation of Gazprom’s bypass
projects in the Baltic Sea and the Black Sea together with a pool of Euro-
pean companies to virtually zero transit through ‘non-stable territory of
Ukraine’ where ‘civil war’ broke out. By Gazprom’s logic, the non-transit
gas pipelines will allow to avoid transit risks.

The surplus of pipeline capacity calculated in Table 5.2 is clearly exces-
sive from the point of view of conducting gas business. In practice,
Gazprom’s export capacity surplus, including possible Nord Stream 2
capacities, is equal to its weighted average exports in recent years. This has
become the main reason for criticising the economic viability of projects,
such as Nord Stream 2 and TurkStream, their politically-motivated and
geopolitically-oriented nature.6 Experts and politicians from Ukraine,
Poland, the Baltic States, the United Kingdom, the European Parliament
and some independent Russian experts are constantly paying attention to
this for governments of some European countries which support Nord
Stream 2.

Therefore, it is no coincidence that the Nord Stream 2 project received
the greatest opposition from Ukraine, Poland and especially the United
States. Washington D.C. quickly realised Russia’s real intentions. If Nord
Stream 2 and TurkStream work, west–east and north–south interconnec-
tors built in Central Europe for alternative supplies of non-Russian gas
to the region will come under Gazprom’s de facto control. The main
reason for this is the dominance of Russian resources in this part of the

6 Technical support and modernisation of the Ukrainian GTS is ongoing. The 2020–
2029 plan provides for investments of UAH 38.8 billion (EUR 1.26 billion) over ten
years. The plan is based on the transit volumes stipulated by the Naftogaz and Gazprom
Agreement of 2019, according to which only 40 bcma will be ordered for transportation
by 2024. Larger modernisation can be carried out while achieving greater demand for
gas transportation services through the GTS of Ukraine. But in any case, the amount of
investment is many times smaller compared to the Nord Stream 2 project. Taking into
account the infrastructure built on Russian territory from the Yamal to the Baltic Sea, the
total cost of the project is over EUR 40 billion, of which the cost of the underwater gas
pipeline from Ust-Luga (Russia) to Greifswald (Germany) is only nine billion euros (DW,
2018).
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Table 5.2 Transmission capacity for gas exports from Russia towards the west

Routes Capacity
(bcma)

Remarks

Ukrainian gas transmission system
(Ukrainian GTS)

146.0 Total capacities of all routes
operated by the Ukrainian
transmission system operator
(TSO)

Offshore non-transit routes 102.5 Operated by Gazprom
Blue Stream 16.0 Full capacity in operation
TurkStream 31.5 50% of utilisation, final stage for

the 2nd line
North Stream 55.0 Overloaded (58.5 bcm in 2019)
Onshore transit pipelines 49.3 Operated by Gazprom

(Gazprom Transgaz Belarus)
Yamal-Europe 32.9 Via Belarus and Poland to

Germany
Kobryn-Brest-Warsaw 5.0 Via Belarus to Poland
Minsk-Vilnius-Kaunas-Kaliningrad
(Königsberg)

11.4 Via Belarus to Lithuania and
Kaliningrad (Königsberg)

Onshore non-transit pipelines 15.1 Operated by Gazprom
Valday-Pskov-Riga 7.4 Directly to Latvia
Izborsk-Tartu-Rakvere 1.2 Directly to Estonia
St. Petersburg-Kohtla-Järve-Tallinn 0.5 Directly to Estonia
Vyborg (Viipuri)-Imatra 6.0 Directly to Finland
Total export transmission capacity
(TETC)

312.9

Gazprom averaged annual exports
(GAAE)

184.7 Averaged annual export volume in
the western direction, provided by
Gazpromexport during 2015–2020

TETC—GAAE 128.2a Surplus of the transmission
capacity

Note aIf the Nord Stream 2 is completed and put into operation, the total export transmission
capacity will reach 367.9 bcma, a surplus of the transmission capacity will be 183.2 bcma. Almost
100% excess capacity does not seem economically reasonable.
Source The Authors, based on East European Gas Analysis (2013), ENTSOG (2019), Gazprom
(2021), Gazpromexport (2020a, 2020b), Gazprom Invest (2020), Nord Stream (2020) and TSOUA
(2020c)

EU market and the reservation of pipeline capacities in the region by
Gazprom-affiliated companies. Both Russian streams somehow converge
in the Austrian hub Baumgarten. The route through Ukraine with the
above-mentioned surplus of pipeline capacity becomes redundant and is
excluded by Russia from the scheme of supplies to Europe. This means
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that Ukraine will not only lose revenues from the transmission of Russian
gas to Europe, but also reverse gas supplies from Europe to the Ukrainian
market will become problematic. The lack of physical flow of gas from east
to west will mean the impossibility of taking a part of it for the return flow
from the EU to Ukraine (via Poland, Slovakia, Hungary and Romania).

This situation will create an additional temptation for the Kremlin
regime to act more aggressively towards Ukraine, which, in its opinion,
will no longer be of serious importance to the EU, as it no longer
has a transit function. Therefore, Ukraine’s resistance to Russian bypass
projects and its American support both have a vitally important security
dimension.

EU-Ukraine-Russia Gas Triangle

Russia began to increase natural gas exports to Europe after the collapse
of the Soviet Union. Gazprom export’s data illustrate an almost steady
upward trend. Some temporary decline took place only in the aftermath
of the economic crisis of 2008–2009 (Gazpromexport, 2020b) (Table
5.3).

In the 1990s, 95% of Russian gas supplies to Europe were transited
through Ukraine using a network of gas pipelines that transported not
only transit gas from Russia, but also gas imported to Ukraine and
domestic gas (Neftegaz.Ru, 2015).

Only supplies to the small markets of Finland and the Baltic States
(Estonia, Latvia and Lithuania) were non-transit or bypassing Ukraine.
Transit via Ukraine was in the range of 120–140 bcm with a maximum
capacity of the GTS of Ukraine in transit was 146 bcm per annum
(Fig. 5.1).

However, transit volumes also included exports to Moldova and
Russian-Russian transit, i.e. gas supplies from the Russian mainland via

Table 5.3 The development of the Russian gas exports towards the European
direction (bcma)

1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020

110.0 117.4 130.3 154.3 138.6 158.6 178.3 192.2 200.8 198.9 179.3

Source The Authors, based on Gazpromexport (2020b) and Telegraph (2021)
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Fig. 5.1 Transmission of natural gas from Russia to the European countries
and Turkey via Ukraine in 1991–2024 (bcma) (Notes The years 2020–2024
corresponds to the capacities ordered by Gazprom for transmission through the
territory of Ukraine. The agreement between Ukraine’s Naftogaz and Russia’s
Gazprom for the reservation of transit capacity by Gazprom in the amount of
65 bcm (178 million cubic metres per day) in 2020 and 40 bcm (110 mcm per
day) in 2021–2024. Russia’s gas transit via Ukraine to southern Russia stopped
in 2007 due to Gazprom’s construction of a bypass pipeline. Source The Authors,
based on Naftogaz, 2021b; TSOUA, 2021a; Ukrtransgaz, 2020)

eastern Ukraine to another destination in Russia. In 2006, Gazprom built
a 310-km bypass gas pipeline Sokhranovka–Oktyabrskaya worth USD
1,030 million, to save USD 36–40 million in annual costs for 250 km
transit of 15–30 bcm of gas through Ukraine. This is a very illustrative
case, which once again demonstrates the dominance of not commercial,
but political and geopolitical approaches to the choice of energy routes.7

The Sokhranovka–Oktyabrskaya gas pipeline was Russia’s petty revenge
for the Orange Revolution in Ukraine, which thwarted plans to bring
Kremlin protégé Viktor Yanukovych to power. A larger revenge was the
acceleration of the project to build the North European gas pipeline,
renamed as Nord Stream.

7 In 2002, a similar project to bypass Ukraine was implemented by the oil transport
operator Transneft.
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In 2019, Gazprom used all bypass routes, i.e. Yamal-Europe, Blue
Stream and Nord Stream at maximum capacity, while through the terri-
tory of Ukraine to the EU, Turkey and the Balkans, it supplied only
45% of Russia’s total gas exports (Gazpromexport, 2020b). In 2020, this
figure dropped to 31%. This means that there is no monopoly of Ukraine
for the transit of Russian gas to Europe. Nevertheless, the Russian side
persistently continues to implement bypass projects—TurkStream and
Nord Stream 2. At the same time, it is no secret that the goal is to null
transit through Ukraine as soon as these gas pipelines are completed and
put into operation.

Although the Russian aggression against Ukraine, which began in
February 2014, did not affect the transit function of the Ukrainian GTS,
it created serious problems for gas supplies to Ukraine. Russia effectively
imposed a gas blockade on Ukraine in June 2014, suspending gas supplies
due to Naftogaz’ refusal to pay for a price that exceeded the market value.

Since the 25th of November 2015, Ukraine’s gas imports from the
aggressor country (Russia) have been suspended. The suspension was
caused both by Gazprom’s price dictates (its prices significantly exceeded
the European price markers) and by the principled position of the
Government of Ukraine to limit trade with Russia as much as possible.
Gas imports from Russia have been set to zero. But transit via Ukraine
was maintained as Ukraine tried not to harm its European neighbours
and partners. However, from a legal point of view, Naftogaz, having
no contractual obligations to European companies regarding the transit
of Russian gas, could have stopped providing services to Gazprom as a
state-owned company of the aggressor country. However, this did not
happen.

During 2014–2015, Ukraine, thanks to co-operation with the EU and
the USA, as well as Poland and Slovakia, and later Hungary, succeeded in
diversifying gas supplies to the country, which dramatically reduced the
risks of economic blackmail by Russia as a former monopoly exporter of
gas.

Opportunities were created to receive gas through the GTS of three
neighbouring countries: Poland, Slovakia, Hungary—and since 2019
from Romania. Against the background of a significant reduction in gas
consumption in Ukraine, reverse supplies, i.e. gas flows from the west to
Ukraine, fully met the country’s gas import needs. Moreover, the total
reverse supply capacity of 22.6 bcm has been created in 2016 that almost
doubled the annual volume of required imports of 11 bcm. In 2019, the
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reverse capacity was increased to 29.8 bcm per annum, i.e. almost to the
volume of annual gas consumption in Ukraine. This was done in the event
of Russia cut off gas supplies to the EU via Ukraine.

It should be noted that Russian gas exports are quite tightly tied to
Europe, both in terms of infrastructure and finance. Attempts to deploy
it eastward–to China–are not commercially viable for Russia, given the
much longer transport leg and the more complex terrain. It should also be
taken into account that in Eastern Siberia, in contrast to Western Siberian,
not gas but gas condensate fields are located. Russia cannot explore them
effectively due to the lack of necessary technologies and already has made
mistakes in deposit explorations. Due to this, gas production cannot reach
the design target and the Power of Siberia gas pipeline is used at minimum
capacity. But in Moscow, as usual, they preferred geopolitical approaches
to commercial ones. If in the late 1960s the Kremlin used the Chinese
threat as a factor in rapprochement with Europe and its separation from
the United States, half a century later the Chinese factor was used to
blackmail and force Europe to have no alternative to Russian gas projects.
Only one thing remains unchanged–an attempt to tear Europe away from
the United States and to minimise the American gas presence in the
European markets.

Ukraine: From the Transit Country
to an Integral Part of the EU Gas Market

After the collapse of the USSR and the restoration of Ukraine’s inde-
pendence, gas transmission through the territory of Ukraine was carried
out under contracts concluded for the implementation of agreements
between the governments of Ukraine and Russia. The transit route
through Ukraine has become strategically important for Russia. Gazprom
has become a monopoly customer of gas transmission capacities in
Ukraine. The Russian exporter’s gas entered the Ukrainian GTS on the
Russian-Ukrainian border, was transported through Ukraine and on the
EU-Ukraine border (with Poland, Slovakia, Hungary and Romania) was
again transferred to Gazprom. Such a monopoly on the use of transit
capacity was supplemented by dominance, and later by a monopoly on
the supply of gas to the Ukrainian market. This contradicted the rules
of the EU gas market. This situation persisted in fact during 1991–
2015. An illustrative example is 2014, when Russia resorted to aggression
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against Ukraine, and Gazprom began to demand even higher prices for
gas supplies to Ukraine (Fig. 5.2).

Russia’s aggression against Ukraine led to a change in the post-Soviet
status quo and accelerated the reform of both the gas market in Ukraine
and the situation with the transit of Russian gas to Europe.

The concept of the European market provides for the achievement of
a high level of its competitiveness and integration. A common regula-
tory environment, ensuring the physical interconnection of gas networks,
avoiding the isolation of markets enhances security and security of supply.
The EU gas standards are almost fully implemented in the national legis-
lation of Ukraine, which strengthens the EU gas market from the east in
terms of reliability, safety and integration.

Ukraine aspires to be a full participant in the EU’s integrated gas
market and has reason to be one of its most important links, including
ensuring the transmission of gas supplies from the east and significantly
enhancing overall security. Moreover, gas imports to Ukraine are carried
out from the sources of the EU market since November 2015, i.e. Russian
gas supplies for Ukrainian use have been completely suspended. The share

Gazprom’s price for Ukraine in March 2014USD 269 

USD 275 Fair market price for Ukraine *

European market (NCG hub) prices **USD 352

Gazprom’s price for Ukraine in April 2014USD 492 

Price 
increase 
of 83%

Fig. 5.2 Russian gas price increase for Naftogaz in April 2014 (USD per 1,000
cubic metres) (Notes *Fair price for Ukraine is based on export parity price
(NCG) minus transportation from east border of Ukraine to German hub NCG
and minus wholesale trade margin. **NCG hub is a gas trading hub in Germany.
Source The Authors, based on Vitrenko Library, 2021)



5 GAS LOGISTICS BETWEEN RUSSIA AND THE EU… 137

0

5

10

15

20

25

30

35

2012 2013 2014 2015 2016 2017 2018 2019 2020*

from the EU from Russia

Fig. 5.3 The development of Ukraine’s gas imports in 2012–2020 (bcma)
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of natural gas in the Ukrainian primary energy balance increased from
28.9% in 2015 to 29.8% in 2019 (TSOUA, 2020a) (Fig. 5.3).

On its way to membership in the EU gas market, Ukraine has already
overcome a long road of transformation. Ukraine’s integration process in
the field of gas is based, for example, on the following events:

(1) membership in the Energy Community Treaty since 2011
(Verkhovna Rada of Ukraine, 2005);

(2) organisation of a reverse scheme for gas imports from the EU to
Ukraine since 2012;

(3) adoption of the Law of Ukraine on the natural gas market in
accordance with the European Third Energy Package in 2015;

(4) the EU-Ukraine Association Agreement in 2017 (Eurointegration
Portal, 2017);

(5) Naftogaz’ 2018 victories related to lawsuits against Gazprom under
sales and transit contracts of 2009 in the Arbitration Institute of the
Stockholm Chamber of Commerce; and

(6) the establishment in 2019 of new relations between Naftogaz and
Gazprom on the transmission of Russian gas to Europe, based on
the EU legislation.
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The EU-Ukraine Association Agreement, which contains effective
instruments for integration in the energy sector as a whole, is of key
importance (Verkhovna Rada of Ukraine, 2015).

Ukraine’s and the EU’s gas networks are of strategic importance to
both parties. With this in mind, special attention is paid to co-operation
and interaction of the parties in the planning and use of gas infrastructure.
As stated in the Article 274 ‘Cooperation on infrastructure’: “The Parties
shall endeavour to facilitate the use of gas transmission infrastructure and
gas storage facilities and shall consult or coordinate, as appropriate, with
each other on infrastructure developments. The Parties shall cooperate on
matters related to trade in natural gas, sustainability and security of
supply” (European Union, 2014, 115).

The parties undertook to avoid disruptions in gas transmission. At the
same time, neither Ukraine nor the EU should be held responsible for
interrupting or reducing gas flows as a result of third-country actions.
Pursuant to paragraph 3 of Article 276 “The Parties agree that a Party
shall not be held liable for an interruption or reduction pursuant to this
Article where that Party is in an impossibility to supply, transit or trans-
port energy goods as a result of actions attributable to a third country.”
(European Union, 2014, 116).

This is an important clarification and is an echo of Gazprom’s actions in
2006 and 2009 to cut off natural gas flows to Europe through Ukraine.
Now, even the term ‘transit’ is an anachronism, because, according to
the law, between the countries of the EU single gas market, including
the territory of Ukraine, the term ‘transmission’ is used. By the way, the
term ‘transit’ is not used in the new agreement between Naftogaz and
Gazprom in 2019.

The EU gas legislation is currently being implemented in both Ukraine
and EU member states, but not always synchronously. Since the begin-
ning of February 2011, before the Association Agreement was signed,
Ukraine has acceded to the Treaty Establishing Energy Community
(TEEC), which also implements European gas legislation.

As a result of the sectoral integration process, Ukraine must move from
a transit country to a full participant in the EU gas market. Such trans-
formations can take place even before EU membership. Association of
Georgia, Moldova and Ukraine with the EU, the creation of the Energy
Community has led to a situation where the space covered by European
legislation becomes much larger than the territory of the EU itself. And
this has a positive effect on the security of gas supply.
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Ukraine: Changes in Positioning
Towards the EU Gas Market

Ukraine is appearing more often in documents and reports of European
institutions. In particular, data on the Ukrainian gas market are regularly
published on the ENTSO-G Transparency Platform (ENTSOG, 2020)
and the Gas Infrastructures Europe (GIE) platform. Leading gas agen-
cies publish price indicators of the Ukrainian gas market, for example the
ENTSO-G Transparency Platform and GIE platform AGSI + (ENTSOG,
2020; European Commission, 2020b).

After the unbundling of Naftogaz, which caused separation of the
underground gas storage (UGS) facilities into a separate enterprise, the
business opportunities for underground gas storage have significantly
expanded.

The short-haul service which has been provided by the GTS operator
of Ukraine since the beginning of 2020 means the ability to transport
gas between cross-border entry/exit points without providing access to
the Ukrainian virtual trading point (UAVTP) and the domestic market.
It can be used together with the service of the UGS operator Customs
Warehouse, which is provided by the UGS operator—Ukrtransgaz.8

Gas in the Customs Warehouse mode can stay in the UGS of Ukraine
for 1,095 days without paying taxes and customs duties. Organisational
and legal opportunities for the functioning of the Customs Warehouse
regime are created based on the following Ukrainian UGS (Table 5.4).

As a matter of interest, these underground gas storage facilities are
former gas fields that were depleted during the period of active produc-
tion in the 1960s and the 1970s and were adapted for gas storage. First, it
was important from the point of view of uninterrupted exports of Siberian
gas to Europe at the peak of its consumption in the winter. Gas from
Ukrainian UGS facilities has traditionally ensured the reliability of Soviet
and then Russian exports to Europe.

Since 2020, there has been a significant reduction in Russian gas trans-
mission. Thus, most of the transport and storage capacity can be offered
to participants in the gas market of Ukraine and EU countries.

8 Customs Warehouse is a special customs regime, allowing to temporary store natural
gas in Ukrainian underground gas storages for 1,095 days without paying taxes and
customs duties (TSOUA, 2021c; Ukrtransgaz, 2021b).
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Table 5.4 Ukrainian underground gas storage facilities (in an alphabetical
order)

Name Region Working volume
(million cubic metres)

UGS Bilche-Volytsko-Uherske Lviv 17,050
UGS Bohorodchanske Ivano-Frankivsk 2,300
UGS Dashavske Lviv 2,150
UGS Hlibivskea Crimea 1,000
UGS Kehychivske Kharkiv 700
UGS Krasnopopivske Luhansk 420
UGS Mrynske (Chervonopartyzanske) Chernihiv 1,500
UGS Olyshivske Chernihiv 310
UGS Oparske Lviv 1,920
UGS Proletarske Dnipropetrovsk 1,000
UGS Solokhivske Poltava 1,300
UGS Uherske (XIV-XV) Lviv 1,900
UGS Verhunskea Luhansk 400
Total 31,950

Note aMarked underground gas storages are located on the territories occupied by Russia, temporarily
not controlled by Ukraine
Source The Authors, based on data from Ukrtransgaz (2021a)

The new services allowed engaging European gas companies into
gas storage and as a result in 2020 Ukraine storage facilities contained
maximum filling level in the last ten years (Fig. 5.4). In addition, these
new products have a positive impact on Europe’s security of gas supply
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Fig. 5.4 Historical data on Ukraine’s UGS in 2010–2020 (bcm) (Source The
Authors, based on data from Ukrtransgaz, 2021b)
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(SoS) and can be also used in case of need to cover additional demand in
case of crisis situations in the EU gas market.

When transporting gas between EU countries (Poland, Romania,
Slovakia and Hungary) via the Ukrainian GTS, tariffs may be more
attractive than on alternative routes in the EU. At the same time,
the interconnection between the networks of neighbouring countries is
improving, additional transport capacities that significantly exceed the
existing ones are becoming available, as well as UGS of Ukraine for
seasonal gas storage. Tariffs for the Short-haul + Customs Warehouse
service are clearly lower than the level of tariffs for gas storage in UGS in
neighbouring member states of the European Union (Table 5.5).

Most of the gas volume in the short-haul mode is sent to underground
storage. Since its launch, the Short-haul service has been used by 24
non-resident customers and five Ukrainian companies (Expro Consulting,
2020).

Thus, the introduction of European rules has allowed new services,
new choices, which fosters competition and strengthens the load of gas
infrastructure and energy security in Central and Eastern Europe.

Table 5.5 A comparison of tariffs for Short-haul + Customs Warehouse service
in Ukraine and for underground gas storage in neighbouring EU countries

Connection Tariff for Short-haul +
Customs Warehouse service
(EUR/MWh)

Country Tariff for storage
(EUR/MWh)

Hungary–Ukraine
Ukraine–Hungary

1.67 Hungary 2.45–6.14

Poland–Ukraine
Ukraine–Poland

1.70 Poland 4.20–4.70

Romania–Ukraine
Ukraine–Romania

1.63 Romania 3.12–5.51

Slovakia–Ukraine
Ukraine–Slovakia

1.62 Slovakia 3.65

Source The Authors, based on Ukrtransgaz https://utg.ua/utg/media/news/2020/05/informaciini
platformy-operatoriv-gts-ta-psg-obednuyt-poslugi-short-haul-ta-mytnij-sklad.html

https://utg.ua/utg/media/news/2020/05/informaciiniplatformy-operatoriv-gts-ta-psg-obednuyt-poslugi-short-haul-ta-mytnij-sklad.html
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Reliability of Gas Infrastructure
and Security of Supply

The implementation of EU gas legislation in Ukraine contributes to the
improvement of the operation and development of gas infrastructure, and
thus to the reliability and security of supply. The Law of Ukraine ‘On the
Gas Market’ stipulates that the gas market is founded on “principles of
free competition, due protection of consumers and security of supply…” and
is based on European gas legislation (Ukrtransgaz, 2015, 1).

The law imposes responsibility on GTS operator for reliable and secure
operation. The operator is obliged to maintain and develop the gas trans-
mission infrastructure, including new construction and reconstruction of
the network. The operator is obliged to annually develop and submit for
approval to the regulator and implement the Gas Transmission System
Development Plan for the next ten years (NKREKP, 2020).

In March 2020, the NKREKP approved the GTS Development Plan
of Ukraine for 2020–2029, which for the first time had been developed
the GTS operator of Ukraine, a new independent operator. It evolved as
a result of the Naftogaz unbundling (TSOUA, 2020a).

The annual updates of the plan continue. A project for 2021–2030 has
been developed, which addresses the problem of overcapacity, although
such excess has existed for a long time (TSOUA, 2020c). For example,
the capacity utilisation at the entrance from the Russian Federation from
2012 to 2019 did not exceed 35% on average (Fig. 5.5). Capacities at
entry points from Belarus (Mozyr and Kobryn interconnection points)
were used by 7.5%, and gas transmission through these points has been
stopped altogether since the year 2016.

The prospect of loading the Ukrainian GTS after the termination of
the contract with Gazprom in 2024 will depend primarily on whether
gas pipeline projects will affect both the Ukrainian GTS and the entire
European market—the second line of TurkStream and Nord Stream 2—
will be completed or closed down.

After the commissioning of the first line of the TurkStream in the
beginning of 2020, the transmission of Russian gas through the Orlivka
cross-border interconnection point (IP) was basically stopped. Thus, the
capacities for transmission of about 15 bcm per year became unloaded.

The second line of the TurkStream in the case of its completion and
commissioning in Bulgaria, Serbia and Hungary is expected to be influ-
encing the GTS of Ukraine from 2022. This will reduce gas transmission
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Fig. 5.5 Use of capacities at the Ukraine-Russia entry points in 2012–2019 (%)
(Source The Authors, based on TSOUA, 2020c)

through the Beregovo IP by 11 bcm and the Orlivka IP by four billion
cubic metres per year.

The Nord Stream 2 project with a design capacity of two branches—55
bcma, if implemented, will influence the loading of Uzhhorod, a cross-
border interconnection point, and carries the risk of complete cessation
of supply to the European Union via Slovakia.

Thus, the forecast load options of the GTS of Ukraine are reduced
to three scenarios, reflected in the Development Plan of LLC Gas
Transmission System Operator of Ukraine for 2021–2030 (Fig. 5.6).

Thus, there is a certain probability that from 2025 even more gas
infrastructure facilities of Ukraine will not be used for natural gas trans-
mission to Europe. At the same time, Ukraine is making efforts to block
the implementation of Nord Stream 2 and the second line of the Turk-
Stream, to unblock the traditional route for gas from Central Asia to the
EU via Russia and Ukraine, and to keep the level of gas transportation
to Europe via Ukraine within 50–80 bcm per annum depending on the
volume of the EU’s imports from the east, which is estimated at 180–210
bcm per year till the end of 2020s.

The assessment of domestic peak demand for transport services also
shows an excess of capacity for which no additional demand is expected
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Fig. 5.6 Prospects of gas transportation via Ukraine in 2020–2030 (bcma)
(Source The Authors, based on TSOUA, 2020c)

even in the future. This situation requires certain measures to adapt infras-
tructure facilities to the conditions when significant GTS capacity will not
be used.

The GTS operator of Ukraine has developed a list of infrastructure
facilities not involved in gas transportation. A part of the compressor
stations will be in reserve to ensure the reliability of the system at peak
loads. This means that the facilities will be supported in working mode
but without technical re-equipment and modernisation (Fig. 5.7).

The draft plan until 2030 also forecasts that many gas pumping units
may be decommissioned, including 272 gas compressor units (GCUs),
according to preliminary estimates (TSOUA, 2020c). About 180 GCUs
can be transferred to the reserve, and 267 GCUs will remain in operation.
The exact number of units to be decommissioned will be determined after
a detailed study of each facility. In general, it is possible to drop 60–70% of
the GTS capacity if Russian bypass projects are not suspended (TSOUA,
2020b).

Thus, the TurkStream project and the Nord Stream 2 project increase
the negative impact on Ukraine’s gas infrastructure as a part of the Euro-
pean network. In view of the monopoly on gas exports from the Russian
Federation and the control of transport routes, Gazprom distorts the
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Fig. 5.7 The structure of the gas compressor units in accordance with the draft
decommissioning plan (%) (Source The Authors, based on TSOUA, 2020c)

market environment and hinders market competition in the provision of
gas transportation services.

On the 6th of May 2019, Naftogaz filed a complaint to the Euro-
pean Commission against Gazprom for abuses of dominance in Euro-
pean gas markets (Ukrinform, 2019). Gazprom has been accused of
violating/distorting market rules, obstructing competition, conducting
discriminatory practices, and blocking access of Russian independent
producers and producers from Central Asia to the European market.
Naftogaz’ complaint also calls on Gazprom to allow European buyers to
buy gas on both Ukraine’s eastern and western borders.

Gazprom must stop abusing its dominant position and agree to transfer
gas at points on the Ukraine-Russia border (for example, the Sudzha
IP) and unblock gas from Central Asia. Moreover, Gazprom must stop
abusing its dominant position and agree to transfer gas at interconnec-
tion points on the Ukraine-Russia border (for example, the Sudzha IP)
and unblock gas from Central Asia.

The implementation of Russian projects that contradict the concept
of the EU market puts the GTS operator of Ukraine in a state where
the available capacity exceeds the demand, which is limited by Gazprom
on the grounds of non-economic nature. Market distortions created by
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Gazprom increase the likelihood of decommissioning a part of Ukraine’s
gas transmission infrastructure, which reduces the opportunity of the
most reliable route for gas transportation to the EU market and worsens
security of gas supply. The EU already has a large excess of capacity
to import Russian natural gas. The construction of Nord Stream 2 and
TurkStream will lead to the destruction of the Ukrainian route (pipelines
and UGS facilities) that will increase Gazprom’s dominance and threaten
security of supply.

The EU market risks losing flexibility and Russian gas imports will be
dependent on the Baltic Sea and Black Sea bypass pipelines, which can
only transport basic volumes of gas and will not be able to balance the
market flexibly. In 2019, the share of Russian gas, including pipeline and
LNG, was 46%, furthermore in the third quarter it reached maximum of
49%, including 45% of pipeline gas and four percent of LNG (European
Commission, 2019).

New projects within the EU gas market should not harm existing gas
infrastructure. Therefore, the ten-year network development plans, which
are being developed in the EU (ENTSO-G) and in Ukraine (GTS oper-
ator of Ukraine), need the closest possible co-ordination. Requirements
for the co-ordination of strategies and plans are set out in Article 274 of
the EU-Ukraine Association Agreement.

Belarus on Gas Routes

The development of gas infrastructure in Belarus began in the early 1960s
with the Ukrainian routes Dashava-Minsk-Vilnius-Riga and Dashava-
Kyiv-Bryansk-Moscow with a branch to the Belarusian Gomel. It supplied
gas from the Dashava gas field for the needs of the Soviet Belarus and
Soviet Russia and went in transit to Soviet Lithuania and Soviet Latvia.
In the mid-1970s, after the development of gas fields in Western Siberia,
a new gas transmission system Torzhok-Smolensk-Minsk-Ivatsevychi-
Kobrin-Dolyna was built, through which gas came not only to Belarus,
but also in transit to Ukraine and further for the exports to Western
Europe. The USSR’s attempts to increase gas exports were accompa-
nied by the emergence of additional route projects. One of them was
supposed to be a large-diametre gas pipeline Torzhok-Smolensk-Mozyr-
Dolyna, which would supply gas to the main Soviet export corridor
through Ukrainian Uzhhorod in a more direct way.
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The construction of a direct pipeline between Torzhok and Dolyna
(through Russian Smolensk and Belarusian Mozyr) began in 1989, during
the economic decline of the USSR. With the collapse of the Soviet Union,
the project turned into a never-ending construction, and the construction
of a pipeline (without compressor stations) on the territory of the already
new independent states—Russia, Belarus and Ukraine, was completed
only in 1996. However, the lack of compressor stations did not allow
the countries to use the gas pipeline with a design capacity of 28 bcm per
annum.

As far back as in the early 2000s, the Ukrainian side proposed to
complete the construction of the pipeline through further construc-
tion of four compressor stations in Ukraine. The Ukrainian Govern-
ment was ready to consider the transfer of the Ukrainian parts of
both Torzhok-Smolensk-Mozyr-Dolyna and Torzhok-Smolensk-Minsk-
Ivatsevychi-Kobrin-Dolyna transit gas pipelines to Russia’s Gazprom to
repay a debt for previously supplied Russian natural gas. If all 11
compressor stations were completed according to the project plan, the
total capacity of both pipelines would have been 57 bcm (Neftegaz,
2001).

Belarus would benefit from the aforementioned pipes as well, as they
would increase the volume of transit through its territory. The proposal
also fits into the development of the Russian gas transport corridor
‘Northern Districts of the Tyumen region-Torzhok’. In fact, Torzhok
became an internal Russian hub from which gas flowed in different
directions.

But Russia already had other priorities, namely the Yamal-Europe
pipeline bypassing Ukraine through the territory of Belarus with a
capacity of 33 bcm. It is there where ‘Northern Districts of the Tyumen
region-Torzhok’ gas pipeline was to supply gas to, as the gas fields on the
Yamal Peninsula had not yet been developed in the 1990s. In fact, gas
supplies from Yamal only became possible since 2012, when the Bova-
nenkovo field was put into operation and the Bovanenkovo-Ukhta gas
pipeline was built, that is, almost 20 years later, when Gazprom initiated
the construction of a gas pipeline to export gas reportedly from Yamal
to Europe. This, together with the refusal to bring the corridor from
Torzhok to Uzhhorod via Dolyna to design capacity, points to Moscow’s
political decision to create ‘a Northern Districts of the Tyumen region-
Europe’ route bypassing Ukraine, disguised as Yamal-Europe, almost
immediately after Ukraine’s Declaration of Independence.
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Initially Belarus was seen by Russia as an ally in projects of building gas
transmission systems bypassing Ukraine. The Yamal-Europe 2 gas pipeline
was to appear too. In fact, it was not a full-fledged gas pipeline project
from Yamal to Europe, as a parallel string, but an interconnector to
connect Belarus’ existing gas transmission facilities with the main export
corridor for Russian gas in Slovakia through Poland bypassing Ukraine.

The Polish Government took the principled stand against implemen-
tation of the project as harmful for Ukraine and the Ukrainian-Polish
relations. In addition, the strategic goal in Poland was to diversify gas
supplies. For these reasons, the Government of Poland initiated the Baltic
Pipe project in 2001 to obtain gas from Norway via Denmark. Although
the project had been criticised as not economically feasible enough, after
the first Russian-Ukrainian gas crisis in early January 2006 and the famous
Munich speech by Russian President Vladimir Putin in 2007, the project
was revived, and the second gas crisis in 2009 added to Poland’s confi-
dence in the necessity of its implementation. Gazprom made numerous
attempts to revive Yamal-Europe 2 with another government change in
Warsaw but failed.

Unlike Ukraine, which by any means did not allow the transfer of
strategic gas transmission infrastructure to Russia as compensation for
debts for gas supplied or a discount on the price of gas imported from
Russia, Belarus chose another strategy for its relations with Gazprom. This
was not a voluntary decision of the Lukashenko regime. The Lukashenko
regime was forced under pressure from Russia through gas blackmail.
Moscow threatened to cut supplies or raise prices. Beltransgaz, a state-
owned gas transmission and supply company, was offered to Gazprom in
exchange for cheap gas.

Gazprom became the owner of all the Beltransgaz shares. In 2013, the
relevant re-organisation of the company was completed, and as a result,
Beltransgaz became an integrated part of the Russian monopoly called
GazpromTransgaz Belarus, as a wholly-owned subsidiary of Gazprom
(Gazprom Transgaz Belarus, 2020).

Gazprom Transgaz Belarus includes approximately 8,000 kms of gas
pipelines, 13 compressor stations, three underground gas storage facili-
ties (Mozyrske, Osipovychske and Pribuzke), 226 gas distribution stations
and seven gas measuring stations. It also operates the 575-km-long
section of the Yamal-Europe gas pipeline and five compressor stations
(Gazprom Transgaz Belarus, 2020).
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Belarus and Ukraine have two points of interstate connection—Mozyr
and Kobryn on both gas pipelines of the Torzhok-Dolyna corridor. In
fact, this corridor is not used. If Belarus had not transferred its gas trans-
mission system to Gazprom, it would retain the possibility of reverse gas
supplies from the EU gas market both through Ukraine and directly from
Poland. Attempts of the GTS operator of Ukraine to conclude a co-
operation agreement and to create the opportunity of transporting natural
gas in both directions were unsuccessful due to the position of Gazprom
Transgaz Belarus, i.e. due to the position of Gazprom (TSOUA, 2020c).

LNG in the Central and Eastern Europe

Russia’s use of gas as an instrument of political influence over govern-
ments of neighbouring countries and the two Russian-Ukrainian gas crises
of 2006 and 2009 have sharply increased attention to LNG in Europe.
Particularly, the two-week interruption of gas pipeline supply from Russia
to Europe in transit through Ukraine in 2009 affected it. This opened a
new window of opportunity for LNG producers, Qatar in particular, and
the following year 2010 saw a spike in its exports (Fig. 5.8).

The shale gas revolution in the United States became no less a stimulus
for LNG development. Russia’s aggression upon Ukraine in 2014 and
fears in the EU about the future of transit through Ukraine in the context
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of the Russian-Ukrainian conflict have also stimulated interest in LNG,
whose supply to Europe does not depend on the East–West gas pipeline
routes.

The rapid development of the LNG market is both a global and Euro-
pean trend. Currently, LNG terminals are now an important gateway to
most key gas markets in Europe (CEER, 2020). Projects for the construc-
tion of LNG regasification terminals in the EU have received the status of
projects of common interest (PCIs) and enjoy the right for funding from
the Connecting Europe Facility (CEF), the EU fund of EUR 30 billion.
The fund has been created to improve energy, transport and digital infras-
tructure, to boost security of supply, to eliminate isolated markets, to
promote interaction of gas networks and to achieve the Green Deal goals.

The shale gas revolution in the United States became no less a stimulus
for LNG development. Russia’s aggression upon Ukraine in 2014 and
fears in the EU about the future of transit through Ukraine in the context
of the Russian-Ukrainian conflict have also stimulated interest in LNG,
whose supply to Europe does not depend on the East–West gas pipeline
routes.

The rapid development of the LNG market is both a global and Euro-
pean trend. Currently, LNG terminals are now an important gateway to
most key gas markets in Europe (CEER, 2020). Projects for the construc-
tion of LNG regasification terminals in the EU have received the status
of PCI and enjoy the right for funding from the CEF, the EU fund of
EUR 30 billion. The fund has been created to improve energy, transport
and digital infrastructure, to boost security of supply, to eliminate isolated
markets, to promote interaction of gas networks and to achieve the Green
Deal goals.

The development of the single European gas market and the strength-
ening of network interconnection open promising opportunities for access
to the global LNG market, even for countries that do not have the appro-
priate infrastructure for receiving tankers. Natural gas in regasified form
in Central and Eastern Europe can be obtained from LNG terminals in
Poland, Lithuania and Croatia, and in Southern Eastern Europe–from
Turkey, Greece and Croatia.

A successful experiment to supply Ukraine with a consignment of
liquefied natural gas from the United States through a Polish LNG
terminal in regasified form was conducted on the 19th of November
2019.
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In this context, the Croatian LNG terminal on the Adriatic island
of Krk, commissioned in the beginning of 2021, is important for the
Balkans and Central and Eastern Europe. Although the LNG terminal
is designed according to the FSRU scheme and the terminal has a
rather small capacity (2.6 bcm), it is able to play the role of a regional
compensator for possible deficits and provoke competition to Gazprom’s
supplies, which until recently dominated the market of the Balkans and
Central and Eastern Europe. This means in practice the emergence of
the North–South corridor, which was initiated by Poland and supported
by the Visegrad Four (V4) back in 2007 and was to connect the Polish
LNG terminal in the Baltic Sea and the Croatian one in the Adriatic
Sea via several network interconnectors. The emergence of the North–
South corridor corresponds to the strategic vision of the Polish-Croatian
Three Seas Initiative and opens new opportunities for Central and Eastern
Europe.

The huge volume of Ukrainian UGS 31 billion cubic metres, its conve-
nient location of the main facilities near the border with the EU, and
their transition to EU rules provide new opportunities for the develop-
ment of gas business in the region, using underground storage capacity.
New LNG receiving facilities in Poland and Croatia, the expected appear-
ance of Norwegian gas in Poland after 2022 through Baltic Pipe and
the Ukrainian UGS create an eastern configuration (V4 + Ukraine) in
addition to the western configuration of the North–South corridor (V4
+ Croatia). It can be expanded by means of the Eastern Partnership
countries bordering the EU, in addition to Ukraine.

Given the importance of LNG for safety and the environment, in the
framework of the Eastern Partnership the European Commission initiated
in 2019 a study of possible options for access to liquefied gas markets in
partner countries, including Belarus, Moldova and Ukraine (Publications
Office of the EU, 2020).

According to the European Commission’s study on LNG in the
Eastern Partnership, the availability of developed infrastructure provides
a link with EU countries and technically enables the imports of regasified
LNG. In particular, it enables deliveries from terminals in Świnoujście
(Poland), Klaipeda (Lithuania) and other European liquefied gas tanker
collection points.

Ukraine’s energy strategy until 2035 stipulates that Ukraine should
receive no more than 30% of primary energy resources from one source of
supply (Energy Ministry of Ukraine, 2017). Liquefied natural gas can be
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an important factor in achieving the goals of diversifying gas imports. In
Ukraine, there is an LNG terminal project near Odesa, but its realisation is
complicated by Turkey’s position, which does not allow methane tankers
traffic to the Black Sea through the narrow Bosporus Strait.

However, LNG for Central and Eastern Europe is quite promising.
LNG is becoming a game changer in the region, because:

(1) gaining access to the LNG market is seen as a factor in market
flexibility and enhanced security of supply;

(2) new LNG terminals in Poland, Lithuania, Croatia, Greece, Turkey,
together with the development of cross-border connections, open
opportunities to receive LNG in regasified form to enhance energy
security; and

(3) Ukraine and Moldova are on the way to full integration into
the EU gas market, which will allow them to take advantage of
European opportunities to access the global LNG market. Belarus,
subject to changes in the political regime in the country, has the
opportunity, thanks to the gas infrastructure of neighbouring coun-
tries—Lithuania, Poland, Ukraine, to receive both pipeline and
regasified liquefied gas from the EU.

Ukrainian GTS in the Context of the European
Green Deal and Hydrogen Strategy

A hydrogen strategy for a climate-neutral Europe provides for the aban-
donment of fossil fuels in industrial sectors and their replacement by RES
and hydrogen (European Commission, 2020a). Hydrogen requires not
only its industrial production capacity, but also transmission infrastruc-
ture. The strategy provides for several stages in the spread of hydrogen
use in the EU.

The GTS operator of Ukraine and other Ukrainian organisations, such
as National Nuclear Energy Generating Company Energoatom, Regional
Gas Company, Ukrainian Danube Shipping Company, Igor Sikorsky
Kyiv Polytechnic Institute and Ukraine Hydrogen Council, have already
become members of the European Clean Hydrogen Alliance, formed by
the European Commission in accordance with the Hydrogen Strategy.

Since 2021, the GTS operator of Ukraine is also launching in co-
operation with the institutes of the National Academy of Sciences of
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Ukraine a large-scale two-year project of scientific and technical research
to determine the boundaries and conditions of gas transmission infras-
tructure for transporting methane-hydrogen mixtures to Europe in accor-
dance with the EU Hydrogen Strategy (TSOUA, 2021b). Pavel Stanchak,
Deputy Director General for Development and Transformation of the
GTS operator of Ukraine, notes that given the official recognition by the
European Commission of Ukraine as the main potential site for hydrogen
production and exports to Europe, “we need to analyse all opportunities
to offer appropriate services” (TSOUA, 2021b, 1).9

Potential producers of green hydrogen—companies engaged in solar
and wind generation—have an increased interest in the use of GTS. The
green energy boom in Ukraine during 2015–2020 led to the appearance
of 6.133 GW of installed RES capacity (5.062 GW of solar and 1.071
GW of wind (Ukrenergo, 2020). This is the equivalent of the capacity of
the Zaporizhzhya nuclear power plant (NPP), the largest in Europe. For
comparison–in Russia, which declares itself a future supplier of hydrogen
to the EU, Ministry of Energy of Russian Federation (2020) indicates a
total RES capacity as of 2019 of about 1.1 GW, but it should be borne in
mind that this figure includes the capacity of solar and wind power plants
in occupied Crimea, which were built by Ukraine in the pre-occupation
period (approximately 0.36 GW). Official documents indicate that Russia
does not intend to develop the RES sector, unlike the EU. Therefore, it
will not be able to become a large producer of green hydrogen. At the
same time, it can produce grey and blue hydrogen, which can be obtained
by steam-methane reforming technology from natural gas, as well as pink
hydrogen from NPP electricity.

On the 24th of September 2020, the national nuclear power company
Energoatom and Naftogaz signed a memorandum of understanding and
co-operation for the study and use of the potential of hydrogen energy.
Energoatom shall study the possibility of producing pink hydrogen, and
the oil and gas holding shall study its transmission to the EU via the GTS.

The Green Hydrogen Investment and Support Report of the
Hydrogen Europe Association provides for EUR 20.1 billion of invest-
ments to create 10 GW of solar power plant and wind power plant
capacities in Ukraine. This will produce one million tonnes of hydrogen
per year out of the 16.6 million tonnes that the EU will need in general by

9 A translation from the Ukrainian language to English conducted by the authors.
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the beginning of 2030 (European Union, 2020). Appropriate investments
in the adaptation of the GTS to the transmission of methane-hydrogen
mixtures, construction of hydrogen storage facilities are also envisaged.

The EU Association Agreement with Ukraine provides the polit-
ical basis for participation in joint hydrogen research and development
programmes with the EU. The requirement of the Agreement on the co-
ordination of gas network development plans should be met considering
the need to load and possible re-design and transformation of the existing
GTS of Ukraine. It can take on a new quality and significance for the EU
in the context of a decarbonised future of the continent.

Conclusions

Gas logistics between the EU and Russia is characterised by an excessive
surplus of gas transmission capacity created by Gazprom in the direction
of gas supplies to Western Europe from the East. Building extra gas trans-
mission capacity serves political and geopolitical purposes of Russia and
goes beyond the logic of gas business.

Further implementation of Nord Stream 2 and the second line of
TurkStream, which harm the concept of an all-European competitive gas
market and the principles of solidarity, and threaten the energy security
of Central and Eastern Europe, does not seem appropriate.10 Instead, the
European Union needs to seek a resumption of gas supplies to the EU
from Central Asia, blocked by Gazprom, and the exports of independent
gas producers from Russia. This would increase gas flow competition.

LNG is a game changer for both the EU gas market and gas infras-
tructure. It is able to limit the use of natural gas and pipelines as weapons
by suppliers who have gained a monopoly position in a particular area of
exports.

Creating a combined pipeline and LNG supply system in combina-
tion with underground gas storage is the most flexible and commercially

10 “… the Court notes that the principle of solidarity is a fundamental principle of
EU law, which is mentioned in several provisions of the EU and FEU Treaties and which
finds specific expression in Article 194(1) TFEU.” “… the spirit of solidarity mentioned in
Article 194(1) TFEU extends to any action falling within the European Union’s energy
policy.” The Court of Justice of the European Union. PRESS RELEASE No 129/21
Luxembourg, 15 July 2021, Judgment in Case C-848/19P Germany v Poland.https://
curia.europa.eu/jcms/upload/docs/application/pdf/2021-07/cp210129en.pdf.

https://curia.europa.eu/jcms/upload/docs/application/pdf/2021-07/cp210129en.pdf
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viable option for diversification and security of supply. One may offer two
examples:

(1) Trans-Baltic corridor–integration of Baltic Pipe, Polish LNG
terminal, Lithuanian LNG terminal through GIPL interconnectors
(Poland-Lithuania) and Balticconnector (Estonia-Finland) with the
Inčukalns UGS in Latvia; and.

(2) Baltic-Carpathian corridor–integration of Baltic Pipe, Polish LNG
terminal through the PLUA interconnector (Poland-Ukraine) with
the UGS in western Ukraine.

The integration of Ukraine’s gas sector into the EU gas market signif-
icantly enhances the interconnection of gas infrastructure, transparency
and security of gas supply. Ukraine’s gas infrastructure, in particular its
large UGS units, is serving common market purposes and may be the
basis for a regional East European gas hub.
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CHAPTER 6

Norwegian Gas in Europe in the 2020’s

Jakub M. Godzimirski

Introduction

The aim of this chapter is to contribute to a better understanding of
the role of the Norwegian natural gas in the European market in the
2020’s. This chapter is divided into four parts. In the first section, a
brief history of Norway as a major energy producer and exporter is
presented, outlining the main features of the Norwegian energy policy
and its impact on energy situation in Norway’s neighbourhood. Key data
on Norway’s energy production, consumption and exports are also exam-
ined presenting Norway as an energy actor. The second section narrows
the scope of examination to the role of Norwegian gas in the broader
European context in a historical perspective. Here we examine some
historical data on Norway’s role as a gas supplier to Europe and the
broader international context of Norway’s gas co-operation with the EU.
The third section presents some assessments of how Norway’s role in the
European gas market may change in the 2020’s. Here the focus is on
the role of structural factors that may influence the future position of
Norway as a gas supplier to the broadly understood Europe. The factors
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examined in this part include the role of the EU as an energy agenda
setter, the role of other gas suppliers in this market, including the impact
of LNG supplies, as well as the question of the resource base that could
secure Norway’s future position as an important actor in the European
gas market. Finally, the fourth section sums up the main findings.

Norway as an Energy Actor in 2020

According to the most recent available data (IEA, 2020a), in 2018
Norway’s total energy production reached 207 million tonnes of oil
equivalent (mtoe), which gave Norway 15th place globally, behind Qatar,
but before Kazakhstan. In the same year, Norway exported 177 mtoe
more energy than it imported. Only five countries—Russia, Saudi Arabia,
Australia, Canada and Indonesia—had a better energy import/export
balance. Total domestic energy supply (TES) reached in the same year
28.3 mtoe. Norwegian primary energy consumption in 2019 was domi-
nated by domestically available hydropower which made Norway unique
among major global producers and consumers of energy as demonstrated
in Table 6.1.

Table 6.1 Primary energy consumption by fuel

Norway’s energy
consumption in
2019 (exajoules)

Share in
Norway in
2019 (%)

Share in the
EU in 2018
(%)

Share in the
world in 2019
(%)

Oil 0.39 22.0 34.1 33.1
Natural gas 0.16 9.0 22.0 24.2
Coal 0.03 1.7 14.2 27.0
Nuclear energy 0.00 0.0 13.2 4.3
Hydroelectricity 1.12 63.3 2.0 6.4
Renewables 0.07 4.0 13.0 5.0
Total 1.77 100 98.5

(waste +
others 1.5)

100

Exajoule = 1 quintillion joules (1 × 1018). 1 Exajoule is equal to 278 terawatt hours
Sources The Author, based on BP (2020) and European Commission (2020b)
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Norway’s Petroleum Resources

After discovery of deposits of oil and gas in the North Sea Norway has
entered European and global stage as a major producer and exporter
of petroleum products, mainly crude oil and natural gas. By the end
of 2019, total production of oil reached 4,431 Sm3o.e. and for gas the
figure was 2,571 Sm3o.e. (Norskpetroleum.no, 2020c).1 This means that
oil represented 59% of the total production and gas 34%, the rest being
condensate and natural gas liquids. Production and sales of petroleum
commodities generated also huge revenues for the Norwegian state—
by the end of 2019 the market value of the Government Pension Fund
Global reached 10,088 million Norwegian Krones (NOK), or approxi-
mately 1,000 billion US dollars (USD), which was almost three times
more than the country’s gross domestic product (GDP) in the same year
(Norskpetroleum.no, 2020a).

Figure 6.1 presents a synthetic picture of Norway’s increasingly impor-
tant role as a key European and global petroleum actor. History of
Norway as a major producer and exporter of oil and gas can be divided
into several sub-periods. Oil dominated the production mix until 2000
when oil production peak was reached with production of 181 Sm3o.e.
General peak production came four years later in 2004 when total produc-
tion reached 264 Sm3o.e. The share of gas in total production was
increasing constantly and in 2010 was for the first time in history higher
than the share of oil when it went up to 46.19% of the total production
against 45.26% share of the latter (Norskpetroleum.no, 2020b).

By the end of 2019, basic estimate of total proven and unproven
petroleum resources is about 15.7 billion Sm3o.e. Of this, 7.6 billion
Sm3o.e., or 48%, has been sold and delivered. The estimate for undis-
covered resources is 3.9 billion Sm3o.e. The Norwegian Petroleum
Directorate (NPD) estimates that 8.2 billion Sm3o.e. are left to produce.
Of this, 4.3 billion Sm3o.e. are proven resources (Norskpetroleum.no,
2020c).

What is more important to understand when discussing the future of
the Norwegian petroleum sector is the volume of recoverable petroleum
reserves that are not yet produced, but for which a production decision

1 Standard cubic metres of oil equivalents abbreviated as Sm3o.e. is a standard volume
unit of petroleum products—for oil, it equals 6.29 barrels of oil, or 0.858 metric tonnes.
For gas, it equals 1,000 m3 of natural gas.
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Fig. 6.1 Norwegian crude oil and natural gas production in 1975–2019
(Sm3o.e.) (Source The Author, based on Norskpetroleum.no, 2020b)

had been made. By the end of 2019, these reserves totalled 2.9 billion
Sm3o.e. and 53% of these was natural gas (Norskpetroleum.no, 2020c).

Norway has 1,500 bcm in gas reserves, which represented 0.8% of
global gas reserves. With these known reserves, gas production that
reached 114 bcm in 2019 could be maintained at the same level for the
next 13.4 years. Production of gas in 2019 was 5.7% lower than in 2018
and represented 92.8% of gas production in the top year 2017 when
123.2 bcm of natural gas was produced. Norway’s gas output in 2019
represented 2.9% of the global gas production. Domestic consumption of
natural gas in Norway was very low—4.5 bcm per year—and represented
only 3.9% of production in 2019. This has made huge volumes of gas
available for exports. Most of the Norwegian gas reached foreign markets
through an extensive network of pipelines linking Norwegian production
sites with national markets in Europe (BP, 2020).

Most of energy resources that have already been produced have been
exported to European market and this market will also take a lion’s share
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of energy to be produced in Norway in the coming years. It is there-
fore important to understand how the developments in this market will
influence Norwegian energy producers.

What Makes Norway Special as an Energy Exporter?

There are several factors that make Norway an important and special
actor in the global and regional energy markets. First, Norway is better
endowed with locally available energy resources that are used to cover the
country’s own energy needs than any other major exporter of energy as
illustrated in Table 6.2. To cover its own energy needs expressed as TES
Norway uses nearly 14% of energy produced within its borders which is

Table 6.2 Share of
total domestic energy
supply in national
energy production and
net exports of energy in
2019

Country Net energy exports
(mtoe)

TES/Production
(%)

Russia 701.3 51.2
Saudi Arabia 449.1 32.1
Australia 279.5 31.1
Canada 227.6 56.2
Indonesia 220.6 51.3
Norway 177.0 13.7
Iraq 175.5 26.7
Qatar 172.5 19.8
United Arab
Emirates

142.2 29.2

Iran 138.5 65.4
Kuwait 131.8 20.7
Kazakhstan 101.6 42.7
Nigeria 97.2 62.4
Algeria 93.7 39.3
Colombia 87.8 32.3
Venezuela 73.0 36.3
Angola 70.3 18.1
Oman 53.6 31.3
Libya 52.0 25.5
Turkmenistan 51.3 34.7
Azerbaijan 40.7 26.0

Note Countries are ranked in descending order starting with those
with the highest net exports of energy
Source The Author, based on IEA (2020a)
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the lowest share among the countries that according to IEA (2020a) had
more than 40 mtoe in energy trade surplus.

Second, relatively small size of the Norwegian economy results in a
relatively low domestic demand for energy that is covered by domesti-
cally available renewable energy sources, mainly hydropower, which helps
Norway reduce its environmental footprint.

Third, relatively high per capita demand for energy—5.33 toe per
capita (16th position globally)—is balanced by an even higher per capita
production of energy—more than 39 toe per capita (Norway ranked 4th
globally, with only Qatar, Brunei and Kuwait ranked higher) and by a
relatively high energy efficiency of the Norwegian economy, especially
compared with other major producers and exporters of energy (IEA,
2020a).

Fourth, Norway is the last Western European country to have
substantial energy resources to be produced and exported to other
European members of the Western community with which Norway
shares liberal norms organising co-operation among like-minded states
and economic interests strengthened by increasingly important mutual
energy interdependence (Andersen & Sitter, 2019; Austvik, 2019). In
other words, Norway is the only full-fledged European democracy with
which other members of the European Western clubs—the EU and the
NATO—can embark on fruitful energy co-operation without having any
second thoughts or political concerns. In addition, Norway’s energy co-
operation with the EU is regulated, through membership in the European
Economic Area (EEA), by the same set of regulations and norms as
the ones other EU members must play by, which should make this co-
operation even smoother and more predictable (Austvik & Claes, 2011;
Ministry of Foreign Affairs Norway, 2012).

Gas Exports---Current Directions and Trends

The WTO estimated that in 2008 alone Norway had a 4% share in global
exports of fuels, earning almost USD 114 billion from sales of fuels, or
more than USD 23,000 per capita (World Trade Organization [WTO],
2010). In the same year, the share of gas production in petroleum produc-
tion in Norway reached for the first time 41% and only two years later gas
became the most important petroleum commodity produced in Norway.
In the following years gas production represented more than 50% of the
overall petroleum production in Norway, and even in years when oil
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production slightly re-bumped, gas share went only slightly below that
magic 50% (Norskpetroleum.no, 2020b).

In Norway, gas is produced and exported by various actors operating
on the Norwegian continental shelf but it is the Norwegian state-
owned company Gassco that is responsible for shipments of piped gas to
Norway’s gas customers in Europe. Gassco operates an 8,000-km-long
network of gas pipelines connecting Norwegian gas production sites with
buyers of Norwegian gas in the EU and in the UK. Construction of this
extensive pipeline network came at ca USD 26 billion, but the network
needs to be extended to connect new production fields to the existing
infrastructure and increase transport capacity. The pipeline system was
used to deliver 107 bcm of gas to receiving terminals in 2019 and 114
bcm in 2018 (Gassco, 2020).

SSB estimated that in 2019 Norway produced 119 bcm of natural
gas, which made it the 8th largest global producer of that commodity
(SSB, 2019). Norway was ‘beaten’ by the USA, Russia, Iran, China,
Canada, Qatar and Australia, but produced more gas than Saudi Arabia
and Algeria. Norway exported 95% of its gas production, most as piped
gas to consumers in the European Union. In 2019, Norway was ranked
the 3rd among global gas exporters, behind Russia, that exported 265
bcm of gas and Qatar (124 bcm), but ahead of Australia (95 bcm), the
USA (54 bcm), Turkmenistan (52 bcm) and Canada (51 bcm) (IEA,
2020a) (Table 6.3).

BP (2020) figures show that after the Brexit the share of the EU in
Norwegian gas exports will be substantially reduced, if we take 2019
figures as the basis for calculations. With the UK as the EU member the

Table 6.3 Importers
of Norwegian gas in
2019 (bcm)

Country Piped gas LNG

Germany 27.8 0.0
UK 26.6 0.5
Netherlands 25.3 0.0
France 19.3 1.5
Belgium 5.1 0.0
Italy 2.7 0.2
Spain 1.8 0.7
Other EU 0.4 3.1

Source The Author, based on BP (2020)
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share of the EU in gas export from Norway was 99%, after the UK with-
drawal from the EU this will be reduced to 76%. However, the EU will
continue to be the most important gas partner of Norway and Norway
will retain its position as one of the two major suppliers of gas to the EU
(Fig. 6.2).

The importance of the EU should be therefore factored in all exami-
nations of the future of Norway as an energy producer and supplier of gas
because for obvious structural reasons, such as the existence of the well-
developed rigid pipeline infrastructure and the lack of substantial LNG
capacity, Norway is somehow ‘doomed’ to supply its gas primarily to the
European customers. From the point of view of a major gas exporter the
question of security of demand in the main available market is therefore
of the utmost importance.

The future demand for Norwegian gas in the EU will depend on
several factors such as: domestic EU gas production, demand for gas as
a source of energy and input to industry, price level on the European
and global gas market, competition from other gas suppliers to the EU
market, competition from other sources of energy, adaptation and imple-
mentation of various EU energy, climate and market regulations, national
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Fig. 6.2 Share of Norwegian gas in the EU’s total gas imports in 2002–2018
(%) (Sources The Author, based on European Commission, 2020a and earlier
editions)
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energy policies and, finally, on the availability of the Norwegian gas to be
supplied to the EU.

The Future of Norwegian Gas
in Europe---Opportunities and Challenges

What are the prospects for Norwegian gas in Europe in the 2020’s if all
the above examined issues are factored in? This part is divided into two
sub-sections. In the first sub-section the focus is on new opportunities
that can help extend the lifespan of the Norwegian gas in the European
market, while in the second section the emerging challenges are discussed.
When conducting this examination special attention is paid to what policy
instruments Norway has at its disposal and in what ways Norway can help
buyers of Norwegian gas address some of their energy security concerns
related to availability, affordability, acceptability and accessibility of energy
resources.

Opportunities

The UK
The UK is already an important Norwegian gas customer and gas co-
operation between Norway and the UK will continue in many years to
come. The UK relies on supply of huge volumes of Norwegian gas which
is also facilitated by construction and extension of necessary infrastruc-
ture connecting Norwegian gas production sites with the UK gas marked.
Domestic production of natural gas has been dwindling in the UK and
went down from 98 mtoe in 2000 to 35 mtoe in 2018. While in 2000
the UK was a net exporter of gas, in 2018 the UK’s net imports of gas
reached impressive 33 mtoe, making it one of the key gas importers in
Europe. In 2000, the UK’s exports of gas were almost 11% higher than
its imports but by 2018 the UK had to import almost 50% of consumed
gas. Gross inland consumption of gas in the UK went down from 87 mtoe
in 2000 to 68 mtoe in 2018 and gas share in final energy consumption
went from 37% in 2000 to 32% in 2018 (European Commission, 2020b).
Norway has ‘profited’ from this situation and increased its gas exports to
the UK from some one billion cubic metres in 2000 to almost 27 bcm in
2019 (BP, 2020). In 2019, Norwegian gas had 34% share in the UK gas
consumption.
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Supplies of Norwegian gas to the UK were facilitated greatly by several
factors, such the falling domestic production in the UK and not least
the construction of new elements of infrastructure, first and foremost the
Langeled pipeline that is the main artery for transport of Norwegian gas
to the UK.2 Having in mind the high level of trust between the UK and
Norway and mutual interest in continuing this mutually beneficial energy
co-operation it can be expected that this co-operation will continue in the
future and that the Brexit will not have any direct negative impact on this
gas relationship.

Another factor that will secure Norway’s dominant position on the UK
gas market is the lack of a long-term alternative for supplies of piped gas
from other sources. Although some UK-based actors have some time ago
expressed interest in buying higher volumes of gas from Russia, this has
become more controversial an option after the crisis in Ukraine that has
demonstrated Russia’s aggressive designs in Europe. Also other events,
such as the poisoning of Alexander Litvinenko in 2006 and Sergei Skripal
and his daughter in 2018 have most probably reduced ‘appetite’ for
Russian gas in the UK. Although according to Gazprom its sales of gas in
the UK soared from 34.2 bcm in 2018 to 59.0 bcm in 2019 (Gazprom,
2020), Gazprom Export reported that only 10.32 bcm of Russian gas
reached the UK in 2019 (Gazprom Export, 2020).

Germany
Germany is another country that can provide some extended opportuni-
ties to Norwegian gas in the coming years. Germany must address several
energy-related problems in the coming decades (Westphal, 2019) and
Norwegian gas can be a part of the solution, at least in some years to
come. The challenges faced by Germany are:

– the need to replace the highly polluting and less acceptable hard coal
and lignite as the source of energy with some other sources especially
after 2038 when all coal mines in Germany are going to be closed;

– the need to replace nuclear energy as a part of the energy mix after
2022 when the last nuclear power plants in Germany are going to
be closed down; and

2 Langeled is a 1,166-km-long pipeline constructed to carry gas from the Ormen Lange
field in the Norwegian Sea to the UK with transport capacity of ca 72/75 mcm per day
or ca 27 bcm per year.
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– the need to add back up capacity to address the problem of inter-
mittency of the German energy system that is increasingly relying on
renewable energy sources.

Although there is a clear preference in Germany that has launched
its Energiewende programme for renewable energy sources, natural gas,
including gas from Norway, may play an important part in this transition
towards a greener energy system in Germany. Seeking greater diversifi-
cation of gas suppliers and facing dwindling production of gas in the
Netherlands that has been traditionally an important gas partner, it can
be expected that Germany will be interested in increased imports of gas
from Norway, especially in the light of controversies caused by Germany’s
promotion of the Nord Stream 2 pipeline that is by many German part-
ners perceived as highly controversial (Lang & Westphal, 2017; Westphal
et al., 2017).

German domestic production of gas went down from 18 bcm in
2000 to some five billion cubic metres in 2019 while the domestic gross
consumption of gas increased in the same period from 79 to 81 bcm.
Imports of gas increased in this period from 63 to 78 bcm and net import
dependence increased from 79 to 97% (European Commission, 2020b).

Norpipe, Europipe and Europipe II pipelines connect Norwegian
production sites and gas infrastructure with market in Germany and facil-
itate trade in gas between Norway and Germany, making Germany the
most important market for Norwegian gas. In 2019, Norway exported
27.8 bcm to Germany, covering 31% of the country’s gas consump-
tion and supplying 32% of its gas imports. Germany and Norway have
also established close political co-operation and Germany is defined as
one of Norway’s strategic partners. Continued gas co-operation between
Norway and Germany can therefore alleviate some problems in the period
of German transition to a greener economy and help Germany diversify
its gas supplies. This will also make Germany less exposed to over-reliance
on gas coming from Russia (see Gustafson, 2020 for a historical overview,
and Westphal, 2020 on the current state of Russian–German gas relations)
with which relations have suffered several setbacks in the aftermath of
the crisis in Ukraine in 2014 and in connection with poisoning of Alexei
Navalny and Russian hacking of the German Bundestag that have resulted
in imposition of sanctions against Russia and in the general worsening of
bilateral relations (Fischer, 2020).
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New Gas Relationships
Norwegian gas can be used not only to cement or extend old rela-
tionships, helping traditional partners to address various energy related
challenges, but also to establish new energy relationships. There are at
least three new emerging relationships in which Norwegian gas can play
a positive role.

First, after the crisis in 2014, Ukraine expressed interest in replacing
Russian gas supplies with supplies from other countries. Norway saw this
new opening and was able to help Ukraine by supplying small but symbol-
ically important volumes of gas—0.9 bcm in 2014 and two billion cubic
metres in 2015 (Eurostat, 2020).

Second, Lithuania that wanted to reduce its gas dependence on Russia
joined as a new gas customer when the floating LNG gas terminal in
Klaipeda with a highly symbolic name FSRU Independence—owned by
the Norwegian company Höegh, built in South Korea with support of the
Norwegian State bank guarantees—made it possible to import gas in the
LNG form from other suppliers. Norway was among the countries that
used this opportunity exporting 0.1 bcm of gas in 2014, 0.5 bcm in 2015
and 1.4 bcm in 2016. Some affordability-related questions hampered this
promising co-operation and imports of gas from Norway went slightly
down to 0.9 bcm in 2017 and one billion cubic metres in 2018 (Euro-
stat, 2020). Supplies from Norway represented 4% of gas consumption in
Lithuania in 2014, 21% in 2015, 66% in 2016, 41% in 2017 and 45% in
2018. These supplies have helped reduce the country’s dependence and
reliance on Gazprom and forced Gazprom to rethink its pricing policy on
this small national market where it until 2014 had a monopolist position.

The third and most promising gas relationship that is about to be
established is the one involving Poland, Denmark and Norway that work
together to open a new transport route for Norwegian gas to reach
new customers and help Norway diversify its markets. The Baltic Pipe
project that is to allow for exports of up to ten billion cubic metres of
Norwegian gas to Poland via Denmark is in fact no less than a third
attempt to connect Norwegian production sites with a promising gas
market in Poland, and more broadly in Central Europe. If implemented
as planned by 2022 it will improve energy security in Poland in many
ways. First, it will reduce dependence on imported energy from Russia
which is perceived as an unreliable partner trying to use energy supplies as
a political leverage (Gawlikowska-Fyk, 2019; Korteweg, 2018; Naimski,
2015). The Baltic Pipe project (BalticPipe, 2020) is the third of series
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of gas-related measures taken by the Polish policymakers interested in
diversifying supplies and reducing Poland’s energy dependence on Russia.

The first of these measures was the plan to turn Poland into a European
shale gas power, but after some overly optimistic prognosis it turned out
that this was not to happen (Godzimirski, 2016). The second one was
the construction of an LNG terminal in Świnoujście that enabled Poland
to import LNG, including some small volumes from Norway (0.3 bcm
in 2018 and 0.25 bcm in 2019). To increase gas import capacity Polish
authorities have also given a green light to construction of a floating LNG
terminal close to Gdańsk.

Baltic Pipe and the two LNG terminals will help Poland realise its
plan to become a gas hub in Central Europe from which gas—including
Norwegian gas—could be supplied to other regional customers, such as
Lithuania, Slovakia or Ukraine. Increased imports of gas will also help
Poland deal with another serious energy security-related problem—the
question of the (in)acceptability of coal as a major energy source in
Poland. Being a member of the EU and facing a huge air pollution
problem in major urban areas Poland has joined the project of reducing
the EU climate footprint. To achieve its goals it must phase out coal
and lignite as the main energy sources. Natural gas, including gas from
Norway, can help Poland deal with this challenge by making it possible
to replace polluting coal with gas in the period of transition towards a
greener energy system (Ministry of Energy Poland, 2019).

Two-Edged Technologies
An issue that deserves a closer scrutiny when discussing the future of
Norwegian gas in Europe is the question of the technological change
that can provide both some new opportunities and pose some challenges.
From the point of view of a major producer and supplier of fossil fuels
to the most attractive global energy market where a serious attempt is
made to build a fossil free energy system as a way of dealing with the
problem of climate change several technological transformations can be
viewed as crucial. Two of these possible technological transformations
can have direct and indirect impact on the situation of Norwegian gas
in Europe in the short-term, mid-term and long-term perspective.

The first of these technological transformations has to do with the
ability of the increasingly greener energy system to be coupled with new
more effective energy storage technology that could help address the
question of intermittency of renewable energy. A cost-effective solution
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to this energy storage challenge can speed up energy transformation and
reduce the need to have gas as a convenient transition fuel (O’Sullivan
et al., 2017; Scholten & Bosman, 2016; Shivakumar et al., 2019).

But new cost-effective technological solutions can also help extend the
lifespan of natural gas as an acceptable, affordable, accessible and available
energy source. The most promising way of making gas—and some other
fossil fuels—an acceptable energy solution with an extended lifespan is the
success of large-scale CCS technology (Benson et al., 2012). This could
give natural gas a new lease of life, for instance by making it a part of a
new energy value chain in the form of green hydrogen that can replace
other more polluting sources of energy in transport, heating or in other
energy-related contexts. The fact that Norway has relatively voluminous
gas reserves, well-developed energy infrastructure, access to renewable
hydropower that can help it cover its own energy needs and have estab-
lished many strong energy relationships with key European economic
powers can make Norway a dream partner in a new era of green hydrogen
(Mench, 2015; Overland, 2019). However, the success or failure of this
possible reinvention of Norway will depend on the success or failure of the
technological CCS revolution and as we in Norway have learnt it is much
easier to proclaim CCS Moon landing than make it happen in reality. This
makes it even more important to examine what real challenges Norwegian
gas may face in the coming years.

Challenges

In this examination of challenges faced possibly by the Norwegian gas,
we will focus on the developments in the 2020’s and beyond 2030. We
will also assess these challenges along two axes—the probability of them
emerging, and how serious a challenge they can pose to the situation of
the Norwegian gas on the European gas market.

The EU Focus on Climate Change and Decarbonisation
The success or failure of the EU launched policy of decarbonisation of the
EU energy system should be viewed as the most important factor influ-
encing the future of gas on the European market. This policy is to help the
EU address the issue of climate change identified as an existential threat
not only to the EU, but also in the global context (European Commis-
sion 2020c, 2020e; Goldstein, 2016; Luterbacher & Sprinz, 2018; Sartor
et al., 2014; Skjærseth, 2015). The EU has at its disposal four types
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of power and it is expected that all those types of power will be used
in the EU’s promotion of its approach to the climate change challenge
(Goldthau & Sitter, 2019).

The core idea shaping the EU energy policy and thus its ability
to project normative power is the idea of market and trade liberalisa-
tion as the best response to specific energy market-related challenges.
Approaching the issue of gas market predominantly from a consumer
perspective the EU aims to pursue a set of international rules that are
somehow value-neutral but are shaped by the EU’s overall approach
to trade liberalisation. The EU seeks to shape international energy co-
operation not by pursuing its own narrow economic interests but by
building rules and regulations intended to be attractive to all market-
oriented global players. This is also clearly visible in the EU’s approach to
how to mitigate climate change that could be understood as an effort
to develop a regulatory regime that can serve as a model for global
governance or a model for other national or regional regimes. Espe-
cially the introduction of the ETS can have direct bearing on fossil fuels,
including Norwegian gas, in the European energy market. By ‘impos-
ing’ an additional fee on consumption of fossil fuels the competitive edge
of renewable fuels is strengthened which in turn may make them more
attractive to energy consumers in the EU, and elsewhere.

To make both member states and external energy players play by the set
of rules regulating the market the EU can in addition use its regulatory,
market and economic power. Application of these three types of power
by the EU has already had and is going to have a huge impact on the
situation of fossil fuels, including natural gas, in the area where the EU
is able to project its power. The EU’s regulatory power shapes both the
internal markets within the confines of the EU and exerts influence on
external suppliers of energy to the EU.

For instance, publication and implementation of EU directives on gas
market liberalisation is the best example of how this regulatory power is
‘translated’ into market rules and practices that have a huge impact on
the functioning of the gas market in the EU and elsewhere. The most
visible change in the gas market over the past decades is the departure
from long-term contracts with many rigid options and provisions to daily
market-based spot prices as basis for trade decisions. All actors wanting to
have access to the EU gas market have been forced to accept this change
of the rules of the gas game, not least because the EU regulatory power
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is meant to build and manage markets in ways that favour EU itself by
putting in place regulatory regimes that generate consumer benefit.

Having in mind increased EU focus on mitigation of climate change
and EU priorities in development of energy market that are to reduce its
environmental footprint we should expect that various types of climate,
competition and trade related regulations will have a direct and indirect
impact on gas producers’ and exporters’ access to the EU internal gas
market also in the coming decades. In addition, the EU can also use
its market and economic power to make actors play by the normative
and regulatory rules set by the EU—or to eliminate them as suppliers
of energy to the EU, if they refuse to comply with EU energy market
rules and regulations. The EU’s market and economic power is targeted
at selected actors to get them to pursue or not pursue a given course of
action (Goldthau & Sitter, 2019). In the area of gas ‘the market power
strategy is based on the idea that gas is a strategic good and that security
of supply must be a paramount concern for a specific group of states that
rely on a neighbouring empire for almost 40 percent of their gas imports ’
(Goldthau & Sitter, 2019, 34). Finally, the economic power of the EU
can be used as a tool in foreign policy to support selected industries or
policies for political or economic reasons.

In this situation, Norwegian gas can have a limited role as a part of
the solution in a short-term and mid-term perspective, but can face some
problems in the long-term perspective. Being the second largest external
supplier of gas to the EU, Norway can alleviate some risks related to the
EU’s in general and some EU countries more specific, overdependence on
gas supplies coming from Russia. This is already the case when Norway
decided to supply gas to Ukraine, Lithuania or Poland and has plans about
increasing these supplies to represent almost 10% of its total export of gas
when the Baltic Pipe project becomes operational by 2022. In a similar
way, Norwegian gas can help countries, such as Poland or Germany, to
achieve climate and emissions goals outlined in national documents and
agreed at the EU level by replacing coal in national energy mixes.

However, realisation of climate and emission goals may also force
phasing out of fossil fuels, including Norwegian gas, from energy mixes.
For instance, according to prognoses presented in the last edition of the
IEA World Energy Outlook (IEA, 2020b) some scenarios see demand
for gas both globally and in the EU fall due to more focus on combatting
climate change and phasing in new renewable energy resources replacing
fossil fuels. According to Stated Policies Scenario, gas demand in the
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EU is to be reduced by 30 bcm in 2030 compared with 2019 (IEA,
2020b). However, it may turn out that for various political and market-
related reasons Norwegian gas will suffer lesser losses on this shrinking
EU energy market in transition towards a greener energy system than gas
coming from other suppliers with a more complicated relationship with
the EU than Norway.

When dealing with the EU and trying to influence its energy policy
and priorities to promote its energy interests Norway that is in many
respects a de facto member of the Union (Austvik & Claes, 2011), has a
limited arsenal of instruments at its disposal (Godzimirski, 2019). Energy
relationship between Norway and the EU can be best described as an
asymmetric interdependence, with the EU having the upper hand in most
of the areas and Norway forced to adapt to changing political, market,
economic and normative framework conditions (Andersen & Sitter, 2019;
Gawlikowska-Fyk et al., 2015; Godzimirski & Nowak, 2018). This asym-
metry is even more clear in a situation when the EU aims at removing all
fossil fuels, including gas, from its energy mix while Norway, as a major
gas supplier is interested in having access to the EU gas market. When
commenting on strategic choices made by the EU in 2018 Norwegian
media painted therefore a rather bleak picture for the future of Norwe-
gian gas in Europe. One of the leading Norwegian newspapers argued
for instance that although according to some EU estimates demand for
gas in the EU will be reduced only by ca 15% by 2030 and Norwegian
gas will have an important role in the EU in the coming decade, the
situation will change dramatically in the following decades. According to
two EU scenarios, the EU that plans to become climate neutral by 2050
will reduce its consumption of gas by 85% by 2050 and Norwegian and
other gas suppliers will therefore face hard time in this key energy market
(Dagbladet, 2018).

Especially after 2025 the prospects for gas will start to deteriorate in
established markets as a result of environmental considerations, increasing
competition from renewables, efficiency gains, growing electrification
of end-use demand and improving prospects for alternative low-carbon
gases, including hydrogen (IEA, 2020b). A possible way of extending the
lifespan of natural gas is the implementation of effective CCS technology
that will help turn natural gas into green hydrogen, a prospective fuel
with almost no direct negative environmental footprint.
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Changing Competition Landscape
Another challenge Norwegian gas can face in Europe is the coming of
new gas suppliers who can offer more affordable, and thus more accept-
able gas supplies. Although today some of the gas supplied to the EU
from further away comes already as LNG, it is believed that LNG will
see its share increased in the EU market. The future role of the USA as
the emerging gas supplier to the EU draws a lot of attention. Some EU
members, such as Poland, are enthusiastic about these prospects and have
already signed contracts for LNG supplies from the USA, while others,
such as Germany, are more reluctant, but it is expected that the ongoing
LNG revolution that is about to change the global gas market will also
have huge impact on gas trade in Europe and indirectly on Norway’s
position in this market. It is expected that huge volumes of the US
produced LNG will press gas prices in Europe down and this will also
have consequences for other gas producers and suppliers (Barstad, 2016).

Norway itself has experienced how gas from the USA can change gas
trade in Europe. Already in March 2016, a giant gas vessel fully loaded
with ethane extracted from American shale gas arrived in Norway to
deliver gas to the Ineos facility in Rafnes (Sørheim & NTB, 2016). This
gas was meant to be used in production of plastic but this shipment was
also viewed as a highly symbolic sign of the new gas era emerging in
Europe where traditional gas producers and suppliers were challenged
by newcomers who intended to change the rules of the gas game not
only in Europe but globally. The emergence of new LNG suppliers, first
and foremost the USA, Qatar and Australia is often interpreted as a new
step in creation of a truly global single gas market where piped gas will
be facing increased competition from LNG. Since more than 95% of
gas produced and exported from Norway has the EU countries as the
main customers the emergence of LNG competition poses a challenge
to Norway’s position as the second most important gas supplier to the
EU. The volume of LNG supplies to Europe is not for the time being
huge, and demand for gas saw a slump in the aftermath of the COVID-
19 pandemic, but in the short-term, medium-term and long-term LNG
can compete with Norwegian gas on many markets in Europe. However,
for the time being this competition is limited to the UK where LNG has
been arriving in increased volumes and to some other national markets
where the Norwegian gas is one of available options.

In 2019, the last pre-COVID year, the EU imported the highest
volume of LNG in its history—108 bcm that represented 27% of total
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gas imports and 22% of gas consumption (European Commission, 2020f)
which was purely by chance almost the same volume of gas Norway
exported to the EU in the same year. Qatar supplied 30 bcm of LNG
to the EU in 2019, and was followed by Russia with 21 bcm and the
USA with 17 bcm.

Situation changed in 2020 as EU LNG imports kept on increasing, up
by 26% year-on-year in the 1st quarter of 2020. The USA remained the
most important LNG supplier to Europe, ensuring 30% of the EU’s total
LNG imports in the 1st quarter of 2020, ahead of Russia (22%) and Qatar
(15%). In the 1st quarter of 2020, the EU imported 25 bcm of LNG, and
the three largest importer countries were: Spain (6 bcm), France (5 bcm)
and Belgium (4 bcm) (European Commission, 2020f).

This list of major LNG suppliers reveals some interesting develop-
ments—Qatar has been the major global LNG player for some time and
has supplied LNG to Europe in many years, but the emergence of Russia
on this list is a relatively new phenomenon caused by opening of the
Yamal LNG in the Russian Arctic run by main Gazprom’s Russian gas
competitor Novatek that has managed to break Gazprom’s monopoly for
gas exports from Russia, while the US supplies are a result of the ongoing
shale gas revolution turning USA into a major global LNG player and the
number one global producer of oil and gas combined.

Although this LNG ‘expansion’ was slowed down by the COVID-19
related developments that have reduced demand for energy in Europe,
it is expected that LNG will continue to play an increasingly important
role both on the European and on the global market, posing in that way
a challenge to suppliers of piped gas (Analiticheskii tsentr pri pravitelstve
Rossiyskoy Federatsii, 2020a).

Price Volatility
The volatility of gas price in Europe is one of the key structural factors all
gas suppliers must factor in their plans. In December 2019, the price of
natural gas at Europe’s largest terminal—the Title Transfer Facility (TTF)
in the Netherlands—fell by 10.3% to USD 4.62 per MBtu. In the 3rd
quarter of 2019, the average sale price of thousand cubic metres (tcm)
of gas to the EU was USD 170 which was 32% lower than in the 3rd
quarter of 2018. In the 3rd quarter of 2019, natural gas prices in Europe
fell to the level not seen since 2004 when the average price amounted to
USD 138 per tcm (Volovik, 2020). This trend continued in the 1st half of
2020, when the COVID-19 pandemic resulted in massive lockdowns and
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Fig. 6.3 Price of Norwegian gas on the European market 2016–2020 (NOK
and USD/1000 Sm3o.e.) (Note kr = Norwegian Krone (NOK). Source The
Author, based on Brenna, 2020b)

a far lower demand for energy. Both global and regional European gas
markets were hard hit and the gas price collapsed. In May 2020, gas was
traded for USD 37 per tcm in Europe and for USD 66 per tcm in Asia
(Analiticheskii tsentr pri pravitelstve Rossiyskoy Federatsii, 2020b). After
the end of the first phase of the COVID-19 pandemic, gas price in Europe
went up by nearly 60% from July to August 2020, but was still below
USD 100 per tcm, both in Europe and the USA (Analiticheskii tsentr pri
pravitelstve Rossiyskoy Federatsii, 2020c). However, cold weather in the
first weeks of January 2021 contributed to skyrocketing of gas price in
Europe where it reached USD 252 per tcm at TTF, but this seems to
be a short-lived price spike and not a long-term trend (Lenta.ru, 2021)
(Fig. 6.3).

Will Norway Be Able to Maintain the Current Level of Gas
Production in the Future?
To remain an important energy producer and exporter, Norway needs to
have enough energy resources to cover its own energy needs and to send
the surplus of energy to other actors. A recently published examination
of the resource situation paints a rather disturbing picture of that future,
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describing the Norwegian continental shelf where most of the discovered
and undiscovered resources are located as a squeezed lemon. According to
the recent estimate, the production of petroleum is to increase until 2024
and to decrease in the following years. It is also estimated that approx-
imately 50% of all discovered and not yet discovered resources are still
to be produced and that most of these resources are in the Barents Sea.
What is however more problematic is that most of these resources are in
natural gas in the fields that are located far away from the existing infras-
tructure. This means that only the largest fields to be discovered in this
promising region will be considered as marketable, but so far the discov-
eries in the region have been disappointing. The main conclusion from
this rather realistic study was that the deposits that are discovered today
are far smaller than before and the prospects for new major discoveries
are becoming increasingly uncertain (SSB, 2019). This can in the longer
perspective put an end to Norway’s role as a major gas producer and
exporter.

With the current level of production—ca 120 bcm of natural gas per
year—that is not expected to grow substantially in the coming years
this would secure the same level of supplies in the coming thirteen
years. The situation could change into a more positive direction if the
levels of contingent and undiscovered gas resources were to increase.
Contingent resources of gas are proven resources for which a produc-
tion decisions have not yet been made. Undiscovered gas resources are
those resources that will most likely be discovered and can be produced,
but which have not yet been proven through drilling. At the end of
2019, contingent resources totalled 1,378 million Sm3o.e. while the
undiscovered resources were at that moment estimated at 3,910 million
Sm3o.e. According to official NPD data, there are additional 310 million
Sm3o.e. of gas in contingent resources in fields, similar volume of gas—
310 million Sm3o.e.—in contingent resources in discoveries, and 1,805
million Sm3o.e. in undiscovered resources. If all the estimated volumes
of gas in all categories are added they total 3,955 million Sm3o.e. This
in theory could secure production of gas from Norwegian fields at the
current level in the coming 33 years—in other words, until the year
2053.3

3 The author’s calculations based on data from Norskpetroleum.no (2020c).
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Acceptability and Affordability Question
The future of the Norwegian resource base will depend not only on devel-
opment of known and yet undiscovered fields, but also on the outcome
of the political discussion on how Norway could and should reduce its
environmental footprint to help mitigate problems caused by the climate
change not only in Norway but globally. There are strong voices both
in Norway and elsewhere, calling for putting an end to production from
some existing or newly discovered fields, for stopping development of
new fields as well as exploration in some areas deemed too vulnerable
environmentally.

A good example of how difficult decisions on petroleum activity in
Norway could be was provided recently when the debate on the so-
called marginal ice zone in the Barents Sea was concluded, leading
to a lot of controversy. The so-called constitutional climate contro-
versy—Klimasøksmålet—taken by Norwegian environmental NGOs to
the Supreme Court of Norway that wanted to stop exploration and
production of fossil fuels in the Arctic part of Norway is another good
example of how the issue of acceptability can influence the future of the
gas industry in Norway (Klimasøksmal, 2020). Yet another good example
with direct bearing on possible access to some important but yet undis-
covered petroleum resources is the ongoing discussion on exploration and
possible petroleum activity in the marine areas of Lofoten, Vesterålen and
Senja located in the northern part of the country far away from the EU
market (Åslie & Mansouri, 2020).

The future of Norwegian gas production will therefore depend not
only on the availability of resources, but also on whether exploration and
development of these resources will be acceptable and affordable, not
only in purely economic but also in political and environmental terms.
Depending on what choices in this area will be taken by Norwegian poli-
cymakers, and how strong such decisions will be pushed on Norway by
the EU that is seriously concerned with the negative impact fossil fuels
have on climate, we cannot completely rule out the possibility of some
known and undiscovered gas assets ending as stranded assets.

Also quickly falling costs of renewable energy, increasing costs of CO2
emissions and availability of cheaper gas with lower break even costs can
undermine the economic viability of some of the projects located in those
vulnerable areas. The fate of the huge Russian Shtokman gas field—the
second largest offshore gas field in the world—located in the same area
where many yet undiscovered Norwegian fields are expected to be found
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is a good example illustrating technological, economic, market and even
political challenges to be faced by Norwegian gas producers in years to
come.

Norwegian Hydropower Versus Norwegian Gas?
The role of hydropower in Norway needs to be examined for at least two
reasons in the context of discussion on the current and future role of
Norway as a gas supplier to Europe. First, the availability of hydropower
and its central role in the Norwegian energy consumption contribute
to limited demand for gas in the domestic market, which makes huge
volumes of gas of Norwegian provenience available to other consumers
in the neighbourhood. Second, there is a growing interest in both
Norway and in the EU in strengthening the connection between Norwe-
gian power grid and production facilities and the European electricity
consumers. The idea is to turn Norway into an important element of
the European power generation system to help it cope with the challenge
of intermittency caused by the more prominent role of renewable energy
resources in the European energy mix. The idea of turning Norway into
a green battery of Europe is being translated into policy of building inter-
connectors linking Norwegian power grid with several national grids.
This means that Norwegian supplies of electricity can in fact compete
with Norwegian gas on some national energy markets. This trend may
become even more important in the future when new grid interconnec-
tors between Norway and Europe will be added to the existing ones and
gas will no longer be treated as a convenient transition fuel but as a less
harmful but still a fossil fuel to be removed from the European energy
mix.4

In 2019, Norway produced 125 TWh of hydroelectricity (3% of the
global hydropower) and had 33 GW of installed capacity which helped
generate 95% of all electricity produced in Norway. However, even if the
production of electricity in Norway were to increase substantially in the
coming years it would be impossible to replace gas with electricity as the
main Norwegian contribution to energy security of Europe. According
to realistic calculations, energy value of the Norwegian gas exported to
Europe—1,200 TWh—was almost ten times higher than the total produc-
tion of electricity in Norway—125 TWh in 2019 (Brenna, 2020a). The

4 See IEA (2019) on the role of gas in energy transition.
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main conclusion here should therefore be that Norwegian electricity can
play a certain balancing role in the European context, but gas—and oil—
will remain the main energy commodities to be supplied to Europe—at
least until they will be replaced by other, less harmful sources of energy in
the EU that has an ambition to reduce its environmental energy footprint
to zero (Gullberg, 2013; Schjøtt-Pedersen, 2016).

Concluding Remarks

The aim of this chapter was to contribute to a better understanding of the
role of the Norwegian natural gas in the European market in the 2020’s.
To be able to draw any conclusions on the future role of the Norwegian
gas we decided to examine its historical role in the most important market
in Europe and factors that have had and will have impact on the evolution
of the strong energy relationship developed between Norway and the EU.
The main conclusions from this examination are as follows:

– Norwegian gas has become the main energy commodity exported
from Norway to the EU and will remain so due to the composition
of the resource base in Norway, a short re-bump in oil production
in Norway notwithstanding.

– Several structural factors that have been influencing gas relations
between Norway and the EU are going to influence these rela-
tions also in the coming decade, but their influence will be weighted
differently. This has to do with the changing energy priorities in the
EU. More focus now is on the sustainability of the energy system
and closely related issue of climate change caused by the use of fossil
fuels and less on the security of supply, with the need to have access
to competitively priced energy that will make the EU more compet-
itive globally being viewed as less acute. Once climate change has
been defined as a an existential threat not only to the EU, but to
the whole mankind, the EU embarked on policy of reducing envi-
ronmental footprint of energy to zero, which bodes ill for all fossil
fuels, including Norwegian gas.

– Norwegian gas is perceived as a politically safer commodity than the
Russian one, especially after the 2014 conflict in Ukraine that has
provided additional motivation to look for new sources of gas by
those actors who perceive energy dependence on Russia as a serious
security challenge (Van de Graaf & Colgan, 2017). This has opened
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some new market opportunities to Norwegian gas and the construc-
tion of the Baltic Pipe that is to be concluded as planned in 2022 will
redirect some 10% of Norwegian gas production to new markets.
Construction of new LNG terminals has also provided some new
market opportunities in countries, such as Poland or Lithuania, but
the volume of LNG from Norway is relatively small due to limited
production capacity.

– The depletion of existing gas fields in the UK, the Netherlands and
Denmark opens also some new market opportunities for the Norwe-
gian gas. Also decision on phasing out of nuclear power by 2022 and
coal by 2038 taken by the German authorities will open some new
possibilities in the relatively saturated German gas market even if the
Nord Stream 2 project is completed.

– The availability of gas to be shipped from Norway to markets abroad
is one of the structural uncertainties as the known reserves allow for
maintaining production at the current level for some thirteen years
and new large discoveries are uncertain and are expected in the areas
far away from the existing infrastructure and markets.

– Norwegian gas will face growing competition from new, renewable
sources of energy and if the EU climate plans are implemented, it
should be phased out by 2050. The only possible but maybe less
probable rescue for all fossil fuels could be development of the cost-
effective large-scale CCS technology that would help address the
question of their environmental footprint. However, it remains to
be seen how economically viable such a technological solution will
be in a situation when the costs of renewable energy are getting
lower due to technological innovations and effects of economies of
scale. The CCS technology will also be crucial and help extend the
lifespan of the Norwegian gas turning it into an important input
in green hydrogen, a new promising energy source combining the
best of the two energy worlds—the fossil one and the green one
(European Commission, 2020d). Finding a viable solution to elim-
ination or substantial reduction of the environmental footprint will
also silence critics of fossil fuels and make them less unacceptable.
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CHAPTER 7

Development of the LNGTerminal
in Świnoujście, Poland

Dariusz Zarzecki

Introduction

Today, natural gas is considered by many as the fuel of the future. Years
ago, when oil companies drilled for oil and found gas, their effort was
deemed a failure. Gas, if associated, often had to be either reinjected or
flared or, if dry, left for another day. When flaring was branded as wasteful
by producing countries, companies had to find an alternative use for gas.
Consequently, LNG projects were evaluated, and if viable, pursued. As
oil prices rose and production costs fell, LNG became economically more
feasible. Consuming nations with long-term vision were willing to pay
a premium to secure clean energy from diverse and reliable producers
(Tusiani & Shearer, 2007).

The decarbonisation policy, which is undoubtedly one of the most
important, long-term, joint actions undertaken by the vast majority of
countries, will probably lead to a reduction in the global consumption
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of natural gas.1 In the short term and medium term, natural gas will
continue to play a large role, and in countries moving away from highly
polluting coal, the importance of gas will be even greater.

Some countries have problems with ensuring gas supplies via gas
pipelines (e.g. Japan). In others, own deposits have depleted (e.g. Western
Europe). According to the Paris Agreement, it is necessary to move
away from hard hydrocarbons in favour of less harmful energy sources.
As a result, the role and importance of LNG is increasing. Moreover,
tremendous technological advances in natural gas extraction, compres-
sion, transport and decompression have contributed to a significant cost
reduction, making the use of LNG an attractive and profitable option.
Nowadays, LNG is an increasingly important part of the world’s energy
mix. It is actually the fastest-growing segment of the world’s hydrocarbon
industry.

The LNG industry is based largely on a series of virtually self-
contained projects made up of interlinking chains of large-scale facilities,
requiring huge capital investments, bound together by complex, long-
term contracts and subject to intense oversight by host governments
and international organisations at every stage of the process (Tusiani &
Shearer, 2007).

The objective of the article is to describe the growing importance of
LNG in Poland’s energy system and to analyse an impact of the LNG
terminal in Świnoujście on diversification of energy supply and improve-
ment of energy security. The first part of the article presents the energy
mix of Poland, and how Poland intends to replace coal with natural gas.
Then, the genesis and the expansion the LNG terminal in Świnoujście
are presented. Further on, other investments in infrastructure supporting
LNG imports to Poland are presented, in particular the purchase of gas
carriers and the investment in the FSRU in the Gulf of Gdańsk. The last
part of the chapter describes the most important challenges and oppor-
tunities in the field of energy. The article ends with a summary and final
remarks.

1 One of J. Biden’s first decisions after taking the presidency was to sign in January
2021 the executive order, which assumed that the USA was returning to the principles of
the Paris Agreement.
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The Energy Mix in Poland: Gas Replaces Coal

Poland’s energy import dependence was historically low and accounted
merely to 10.7% in 2000. Such a low level of dependence on imports
resulted from the very high extraction of hard coal and lignite. For many
decades, Poland was a significant producer and exporter of coal. The
country’s energy mix was mainly based on coal, the vast majority of power
plants used this raw material. Gradually, coal production decreased and
since 2008 Poland has been (except for two years) a net importer of coal.
The continuous reduction in coal production in Polish mines resulted in a
systematic, significant increase in the dependence of the Polish economy
on fuel imports. In 2010, the ratio of dependence on energy imports
increased to 31.6%, and in 2018 to 44.8% (European Commission, 2020).

In Europe, natural gas is increasingly replacing coal. It is no different
in Poland, where, thanks to the gradual transformation of the domestic
energy sector towards cleaner energy sources, the role and consumption
of gas are gradually increasing. Particularly noteworthy is the paradox of
the domestic coal market. On the one hand, the share of coal in electricity
production in 2019 was nearly five percentage points lower than in the
previous year. The trend of declining hard coal mining in domestic mines,
which has been visible for years, is also maintained. In 2020, electricity
consumption amounted to 171 TWh and was 2% lower than in 2019.
Hard coal is still dominant in electricity production in Poland with a share
of 46%. The second source of electricity is lignite (24%). It is followed by
natural gas (10%), wind energy (10%), biomass/biogas (5%) and other
sources (5%). In total, coal (hard coal and lignite) is the raw material
for the production of as much as 70% of electricity in Poland. Never-
theless, the share of coal is systematically and significantly decreasing and
is currently the lowest in the over 100-year history of the Polish power
industry (wysokienapiecie.pl, 2021).

On the other hand, however, the demand for hard coal remains high.
In 2020, coal consumption was 109 mt. A large part of it, almost 20% of
domestic consumption, is supplemented with imported coal. Ten million
tonnes came from Russia, and the remaining three million tonnes arrived
mainly from Colombia, the USA and Kazakhstan (wysokienapiecie.pl,
2021).

According to forecasts, electricity consumption in Poland in 2021
should remain at a level similar to previous years. Due to further increases
in prices of CO2 emission allowances, which are very likely to remain
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above EUR 35 per tonne, production in coal-fired power plants will
decline for another year in a row, while renewable energy production and
imports will increase (wysokienapiecie.pl, 2021).

The share of oil in Poland’s primary energy consumption was 31% in
2019. The respective share for natural gas was 17%. Poland does not
produce any significant amounts of oil but the country produces 20% of
its natural gas (BP, 2020). Poland imported 68% of its oil and petroleum
products from Russia in 2019. The relevant share for natural gas was
60%. The aforementioned figure takes into account LNG imports. These
figures mean that Russian oil covered 21% of Poland’s primary energy
consumption in 2019. The relevant share for Russian natural gas was just
10%. It may suggest that Russian oil plays a more strategic role in Poland’s
energy mix than Russian natural gas (Liuhto, 2020). However, imports
of gas from Germany (about 17% of total Poland’s imports) should be
added to imports from Russia as it is still Russian gas. Poland buys it
cheaper than directly from Russia. Therefore, total imports of gas from
Russia reaches effectively almost 80% and Russian gas covered about 14%
of Poland’s primary energy consumption in 2019. It can be concluded
that the role of oil and gas in the Polish imports of energy resources from
Russia is similar, although with a clear predominance of oil. However,
with the expiry of the Yamal contract, direct imports of gas from Russia
will decrease dramatically.

Statistics on gas consumption, production and import vary depending
on the data source. Table 7.1 presents data for the year 2000 and the
period 2010–2020 relating to consumption, production and imports,
taken from BP, the Central Statistical Office of Poland (GUS) and PGNiG
(a major producer, importer and trader of gas in Poland). The differences
result from the different methodology and scope of data used by the
mentioned institutions. The indicators describing the share of imports in
consumption were calculated on the basis of consumption and production
from the BP report (BP, 2020) and imports from the Central Statistical
Office report (GUS, 2021).

In the period 2000–2020, the share of imports in gas consumption in
Poland was between 67–87%. The share of imports remains high, because
with a stable level of domestic production (about 4.0 bcm per year),
imports are growing at a pace similar to consumption. On the other hand,
the growing imports of LNG cause a gradual reduction in gas imports
via gas pipelines. In 2020, the share of LNG in consumption was 17.9%
(Table 7.1 and Fig. 7.1). The share of LNG in the imports of gas handled
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Fig. 7.1 Natural gas production, consumption and imports in Poland in 1990–
2020 (bcm) (Source The Author, based on GUS, 2021)

by PGNiG is 25% (Biznes Alert, 2021), and the share of LNG in the total
gas imported to Poland is 22%.2

As the purest fossil fuel, natural gas is used in many sectors of the
economy. The level of natural gas penetration may vary from one country
or region to another. In Poland, chemical industry is a large natural gas
consumer for the production of plastics or artificial fertilizers. Industry,
commercial and non-energy use account for more than 64% of the total
demand for gas. Also the residential sector (almost 32%) is a major
consumer of natural gas for heating and gas cookers (Polish Geological
Institute, 2020). The use of gas for household needs in Poland is similar
to the corresponding structure index in the world (29.3%). On the other
hand, it is lower than in the EU (Fig. 7.2).

The shape of the Polish energy mix is one of the most important
problems facing the domestic energy sector today. Looking from the
perspective of the European Union countries, today Poland has the sixth
largest energy sector. Nevertheless, it belongs to the group of the least
energy-diversified countries of the old continent. As shown by the data
from the Energy Forum published in the report ‘Energy transformation
in Poland, 2020 edition’, the 2020 energy structure of Poland was based
mainly on coal, which is responsible for 70% of electricity generated in

2 In addition to PGNiG, a leading entity on the gas market in Poland, there are also
smaller entities operating on this market.



7 DEVELOPMENT OF THE LNG TERMINAL … 197

The world

The EU

Poland

37.8%

32.5%

32.4%

29.3%

40.8%

31.9%

12.7%

17.8%

12.8%

12.4%

5.9%

19.2%

7.0%

1.3%

3.4%

0.9%

1.6%

0.3%

Industry Residen al Commercial Non-energy use Transport Agriculture and others

Fig. 7.2 Natural gas consumption by sector in Poland, the EU and the world
in 2019 (Source The Author, based on Polish Geological Institute, 2020)

the country each year. RES accounted for 18%, natural gas 10% and other
sources the remaining 2%. For a comparison, two years earlier, the share of
coal was close to 80%, RES accounted for 8.6% and gas 5.8% respectively
(wysokienapiecie.pl, 2021).

Such a large dependence of the Polish energy sector on coal—at a
time when the EU expects the member states to transform towards
climate neutrality and opt for cleaner energy sources—causes a number
of challenges and complications for Poland. Hence, in the next decade,
significant changes are planned in the structure of raw materials used to
generate electricity. And these changes include successively increasing the
share of renewable energy sources in the energy mix, for which natural gas
would be the stabilising fuel. This was confirmed by Piotr Naimski, Secre-
tary of State in the Chancellery of the Prime Minister and the government
plenipotentiary for strategic energy infrastructure, who told the Rzecz-
pospolita daily: ‘We assume that gas will be an important supplement
to the system—complementing wind or photovoltaic sources. Therefore, gas
installations are to be built, including two in Dolna Odra, 700 MW each.
Gaz-System is already working on connecting the gas source to this power
plant. Perhaps one or two more blocks will be built. Therefore, there will be
more gas in the mix, it will play a stabilising role’ (Biznes Alert, 2019).3

The increased demand for gas is to be met thanks to additional sources,
which will increase supplies by more than eight billion cubic metres
by 2030. As explained by Piotr Naimski, ten billion cubic metres will
reach Poland via Baltic Pipe, approximately 7.5 bcm from the Świnoujście

3 A translation from the Polish language to English by the author.



198 D. ZARZECKI

LNG terminal and four billion cubic metres from Poland’s own sources
(domestic production). At the same time, Naimski pointed out that a
decision has already been made to invest in a floating LNG terminal in
the Gulf of Gdańsk, which is to be implemented around 2025, and from
this source, approximately four billion cubic metres are to be supplied to
the system (Biznes Alert, 2019).

Poland plans not only to increase purchases of sea-borne LNG, but also
to secure natural gas pipeline deliveries from Norway through the Baltic
Pipe. The construction of the pipeline has begun and it is the result of a
joint venture between Poland’s Gaz-System and Norway’s Energinet. The
pipe will have a potential capacity of up to ten billion cubic metres per
year to Poland and up to three billion cubic metres per year to Denmark
and Sweden. Baltic Pipe is expected to be completed in October 2022
(Gaz-System, 2021). Ultimately, the imports from Norway are to reach
the level of the capacity reserved by PGNiG in Baltic Pipe, i.e. 8.3 bcm
annually (PGNiG, 2021).

Poland will soon gain new connections with Lithuania and Slovakia. At
the beginning of 2022, a connection with Slovakia is to be ready, which
will enable imports from the southern direction up to 5.7 bcm per year.
The gas pipeline connecting Poland and Lithuania should be put into
operation soon after. The transmission capacity of this pipeline is to be
1.9 bcm of gas. GIPL is a bi-directional gas pipeline between Poland
and Lithuania. The length of the pipeline is 508 kms (316 miles) and it
will run from the Jauniūnai GCU in Lithuania to the Hołowczyce GCU
on the Polish side. GIPL will also connect the Baltic States to the Euro-
pean natural gas pipeline system. The project is being implemented by gas
transmission system operators Amber Grid (Lithuania) and Gaz-System
(Poland). The construction of the gas pipeline started in October 2019.
It is projected that the pipeline will be ready for operation by the end of
2021. Its commissioning is planned in stages in 2022 (GIPL, 2021).

The estimated value of the GIPL project is EUR 500 million. The
project is financed by Gaz-System and Amber Grid, and it is co-financed
with a significant grant from the EU. In addition, a part of investments in
Poland is compensated by Estonia, Latvia and Lithuania. When GIPL will
be established Lithuania together with other Baltic States and Finland will
be integrated into the European Union gas transmission system (GIPL,
2021).

Entities from the Polish energy sector also undertake many activities
aimed at achieving low-emission goals. For example, PGNiG promotes
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natural gas as a way to clean air. Natural gas is a relatively inexpensive,
safe fuel that contributes to the development of a sustainable economy
of the future and addresses the assumptions of the Paris Agreement.
Generating electricity from natural gas practically does not emit sulphur
dioxide or dust. Minor amounts of nitrogen oxides appear in the combus-
tion process. Therefore, companies from the PGNiG Group implement
a number of programmes encouraging customers and business partners
to use gas. In addition to educational and informational programmes,
co-financing for people interested in replacing heating sources from
solid fuels to gas or implementing anti-smog measures, public transport
powered by compressed natural gas (CNG) and LNG is also developing
intensively (PGNiG, 2019).

The EU climate policy reform project proposed in December 2019
by Ursula von der Leyen assumes, inter alia, climate neutrality by 2050
and CO2 reduction by 2030 by another 10–15%. In reducing emissions
by the energy sector, an important role is played by the dissemination of
renewable energy sources, in particular the use of solar and wind energy.
According to PSE, the installed capacity of wind farms in Poland was 6.26
GW as of the beginning of September 2020 (Bojanowicz, 2020).4 The
earlier version of the draft ‘Polish Energy Policy until 2040’ assumed that
all wind farms operating in Poland today will be scrapped by 2035, and
no new windmills will be built in their place. The modified version of this
document restores the possibilities of wind energy development—both on
land and in the Baltic Sea.

After a period of stagnation, several entities started building new wind
farms. For example, the Lithuanian energy concern the Ignitis Group is
building a wind farm (the Pomerania power plant) with a capacity of
94 MW in the Pomeranian Voivodship (a Polish region). In June 2020,
Polenergia signed a contract for the construction of a 121-MW Dębsko
wind farm, and in July 2020, the Energa Group launched a 31-MW wind
farm near Toruń. The companies Orlen, PGE and Polenergia declared
that by 2025 they will build turbines in the Baltic Sea with a total capacity
of 3,400 MW (Bojanowicz, 2020).

The updated draft of the ‘Polish Energy Policy until 2040’ assumes
that construction of the first nuclear unit with a capacity of 1.0–1.5 GW

4 PolskieSieciElektroenergetyczne (PSE), a sole proprietorship of the State Treasury,
associated with the power industry in Poland, owner of the highest voltage (LV) grids in
Poland.
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is to begin in 2026 and will start operations in 2033. Subsequent blocks
will be implemented every 2–3 years until 2043, and the entire nuclear
programme involves the construction of six blocks (Polski Atom, 2021).
Nuclear is to play an important role in a zero-emission energy system. The
construction of 6–9 GW units in 2022–2043 is to cover approximately
14% of Poland’s annual electricity demand in 2050. Unfortunately, one
can have serious doubts as to the feasibility of this plan, as the first deci-
sion to build a nuclear power plant in Poland was made already in 1971.
The investment started in 1982, but the project was closed in 1990. The
topic of building at least two nuclear power plants returned in 2008. In
2010, the special purpose vehicle PGE EJ1 was established. Its task was to
build the first Polish nuclear power plant with a capacity of three gigawatts
at a cost of PLN 40–60 billion (some USD 10–16 billion). Electricity
from nuclear power plants was supposed to start in 2020. Nothing came
out of the aforementioned plans—despite incurring significant costs for
preparatory works.

Construction of the LNG Terminal in Świnoujście

The LNG terminal in Świnoujście is a liquefied natural gas import
terminal. It was developed by Gaz-System, a designated natural gas trans-
mission system operator in Poland. Gas transmission operator Gaz-System
has been operating since the 16th of April 2004. Upon its establish-
ment, the company took over the responsibility for the transmission of
natural gas and the management of the transmission network in Poland.
In June 2004, President of the Energy Regulatory Office granted the
company a gas transmission and distribution concession for the years
2004–2014, and on the 23rd of August 2010, extended the compa-
ny’s gas transmission concession until the 31st of December 2030. The
company was set up as a wholly-owned subsidiary of PGNiG but in 2005
Gaz-System became a 100% state-owned company. Gaz-System owns and
operates all gas transmission and distribution pipelines in Poland, except
the Yamal-Europe pipeline owned by EuRoPol GAZ.5

5 EuRoPol GAZ is the owner of the Polish part of the Yamal-Europe transit gas pipeline,
one of the most advanced pipes and at the same time the largest energy investment in
Europe at the turn of the twentieth and twenty-first centuries. The Polish section of the
gas pipeline, approximately 684 kms long, transports natural gas for the needs of domestic
and foreign customers. The company provides the free transmission capacity of the gas
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The separation of the natural gas transmission operator resulted from
the provisions of the Gas Directive adopted in 2003 by the Council
and the European Parliament, which required technical separation of gas
transmission from gas trading. Thus, this provision allows other economic
entities to use the transmission network on an equal basis, i.e. the third
party access (TPA). Under the Resolution of the Council of Ministers
of the 19th of August 2008, Gaz-System became the owner of Polskie
LNG—the company responsible for the construction and operation of
the liquefied natural gas terminal in Świnoujście.

Discussions about the LNG terminal project started already in 2006.
The project was originally developed by PGNiG. In January 2008,
SNC-Lavalin was chosen for the front-end engineering design. The
engineering, procurement and construction contract was signed with a
consortium of Saipem, Techint, Snamprogetti and PBG. After the estab-
lishment of Gaz-System and its separation from PGNiG, the newly created
company took over the project.

The terminal has unloading jetty for large LNG tankers, two storage
tanks and a regasification train. The terminal’s initial regasification
capacity was five billion cubic metres per annum (180 × 109 cubic
feet/annum), and with the construction of the third tank its capacity
is due to expand to reach 7.5 bcm per annum (260 × 109 cubic
feet/annum) (Zarzecki, 2015).

LNG terminals work as safety buffers which is why their capacities
may not always be used in full. There is a margin of free capacity which
can be used in emergency situations. For instance, in 2011, the British
LNG import potential was used in 47%, and in France in 58%. Between
2008 and 2014, European LNG terminals experienced low utilisation
rates, some below 20%. The year 2016 saw an average utilisation rate of
20%, with the European Commission stating that the LNG infrastructure
in the EU was under-utilised and not optimally distributed (European
Commission, 2016).

Needless to say that the use of LNG terminals also depends on gas
prices (importer may expect lower prices of this commodity and wait
for a more favourable economic situation) and on the season. Similar
mechanisms apply in the LNG terminal in Świnoujście. Poland decided to

pipeline to the operator Gaz-System, which offers gas transmission services within the
Transit Gas Pipeline System. The company’s shareholders are PGNiG (48%), Gazprom
(48%) and Gas-Trading (4%) (EuRoPol GAZ, 2021).
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Fig. 7.3 The structure of Poland’s supply of natural gas in 2019 (Source The
Author, based on PGNiG, 2020; Polish Geological Institute, 2020)

build the LNG terminal in Świnoujście mainly for strategic reasons, as the
facility allows diversification of national gas supplies. Therefore, Poland
is able to develop its gas-based energy industry, modernise the chemical
and fertilizer industry as well as expand transport using the advantages of
LNG fuel. With the LNG terminal, it is easier and safer to enhance the
development of ambitious economic plans (Polskie LNG, 2021a).

Owing to the LNG terminal in Świnoujście, is improving energy secu-
rity of Poland and the region in Europe, which previously used supplies
mainly from one direction. The surplus of gas fuel from the Świnoujście
LNG terminal may be transported to the Baltic States and other countries.

Gas imports are still dominated by supplies from Russia, whose share in
total imports in 2019 amounted to 60%.6 Imports from the western and
southern direction accounted for 17%, and sea-borne LNG imports were
23%, respectively (Fig. 7.3). These proportions remained almost the same
in 2020: Russia 60%, LNG 25%, and the western and southern direction
15%. After the expiry of the Yamal contract, Russia’s share will dramati-
cally decrease in favour of the other two, i.e. LNG and imports via Baltic
Pipe (Biznes Alert, 2021).

Interestingly, the longer the distance over which natural gas has to be
moved, the more favourable are the economics of LNG over pipelines.
Where producers have a choice between the two, the tendency to favour

6 These numbers apply only to imports handled by PGNiG.
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LNG has in practice been even stronger than a straight economic calcula-
tion might suggest. Price levels and regional market dynamics have been
shifting rapidly over the past decade, so the option to switch destination
that comes with LNG is increasingly seen as a critical advantage. Mean-
while, the interruptions to Russian supply to Europe since 2006, because
of Russia’s disputes with Ukraine and Belarus, have increased the percep-
tion of the risks associated with cross-border pipeline supply, particularly
when transit through third countries is involved (IEA, 2014).

As already mentioned, in August 2008, the Polish Government
adopted a resolution in which the construction of the LNG terminal was
considered a strategic investment for the country’s interest, in line with
the plans to diversify the sources and routes of natural gas supply and to
guarantee Poland’s energy security. The launch of the LNG terminal in
Świnoujście in 2016 was a revolutionary change on the Polish gas market.
The diversification of the directions and sources of supplies of this raw
material initiated a fundamental turn. This change is complemented by
the investments undertaken by Gaz-System. First of all, a further expan-
sion of the terminal and construction of the Baltic Pipe gas pipeline to
create the so-called North Gate (Brama Północna) to change the direction
of gas imports.

While LNG supply volumes are falling across Europe, the LNG
terminal in Świnoujście enjoys 100% occupancy. Also before the
pandemic, the terminal accepted more gas than similar installations in
Europe and the world. In 2017, Gaz-System announced that the LNG
terminal in Świnoujście had the highest level of utilisation in Europe, even
though it was only 35%. A year later, the same happened again. Paweł
Jakubowski, CEO of Polskie LNG, announced that the use of the terminal
was 60–65%. This level was maintained in the following year, keeping the
Polish gas terminal in the leading position. In 2020, despite the glob-
ally lowered demand for energy, including gas, the terminal had 100%
reserved commercial capacity. On the 29th of May 2020, an agreement
was signed for the regasification service between the company operating
the terminal, Polskie LNG and PGNiG. No wonder that a decision was
recently made to expand the facility, thanks to which it will increase the
capacity from 5.0 bcm to 7.5 bcm per year. Analyses are even underway
for further expansion to ten billion cubic metres (Energetyka24, 2020;
Polskie LNG, 2021a).

In 2020, there were 36 LNG deliveries for PGNiG. Since its launch,
a total of 114 deliveries of liquefied natural gas have taken place to the
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Świnoujście terminal. The 100th gas delivery at the terminal was received
in July 2020. The first commercial delivery was picked up in June 2016.
The previous two loads, which arrived here at the turn of 2015 and 2016,
were used for the technical start-up of the installation.

PGNiG’s import portfolio currently includes contracts for the purchase
of LNG from the Qatargas company from Qatar and four long-term
contracts for the purchase of LNG produced in terminals located in the
USA, concluded with Cheniere Energy, Venture Global LNG and Port
Arthur LNG. The contract with Cheniere has been implemented since
July 2019, and the implementation of further contracts with US compa-
nies is to begin in 2022–2024. As of today, PGNiG has signed contracts
for supplies reaching around 12 bcm, starting from 2024. This is more
than the maximum capacity of the Świnoujście gas terminal, therefore
PGNiG intends to sell a part of the contracted gas on other markets
(Furman, 2020).

On the 31st of March 2021, Gaz-System and Polskie LNG merged.
The integration of entities carried out by Gaz-System should increase the
efficiency of investment projects that were managed separately by both
companies before the merger. The existing undertakings and activities of
Polskie LNG will be continued by Gaz-System as the legal successor of
Polskie LNG (WNP, 2021).

The Expansion of the LNG Terminal in Świnoujście

The expansion of the LNG terminal in Świnoujście is a part of the
larger investment plan of the Gaz-System Capital Group called North
Gate, under which the Polish gas system is to be prepared to reverse
the direction of supply from the East–West relationship to the North–
South. The gate also includes Baltic Pipe and North–South Corridor,
as well as a number of accompanying investments. The construction of
North Gate is inextricably linked with the Expansion Programme. Their
joint implementation will significantly increase the security and energy
independence of Poland and Central and Eastern Europe. Gaz-System
implements the LNG Terminal Expansion Programme, which includes
the following projects (Polskie LNG, 2021b):
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(1) The SCV (submerged combustion vaporiser) project: The existing
regasification installation will be expanded by two additional secu-
rity vulnerability assessments (SVAs). The devices were ordered by
Polskie LNG as a part of investor deliveries in October–November
2019. The selection of the contractor for the SCV project and
signing the contract with the consortium of PORR companies and
TGE Gas Engineering GmbH took place in February 2020. The
scheduled completion date of this project is the end of 2021.

(2) The tank project: This project involves construction of a new
LNG tank with a capacity of approximately 180,000 gross cubic
metres with accompanying installations and devices and technolog-
ical connection with the existing infrastructure. The contract for
the implementation of this installation was signed in June 2020,
and the investment completion date is the end of 2023.

(3) The quay project: A new quay will be built for unloading, loading
and bunkering LNG along with a dedicated transmission flyover.
The project is scheduled for completion by the end of 2023.

(4) The railway project (optional scope): In the longer term, it is
planned to build a new LNG loading infrastructure in the onshore
part (LNG reloading installation to rail tankers and ISO containers)
along with a railway siding.7

There are many benefits of the expansion. First of all, the LNG
Terminal Expansion Programme will contribute to the improvement of
Poland’s energy security and will make it possible to increase the level
of diversification of natural gas supply sources for Poland and its neigh-
bouring countries. In particular, the Expansion Programme will allow for
(Polskie LNG, 2021b):

– increasing the amount of natural gas imported to Poland by at least
2.5 bcm/year from various directions of the world;

7 An ISO container is an international intermodal container that is manufactured
according to the specifications outlined by the International Organization for Standard-
ization (ISO). ISO containers are suitable for ship, rail and truck. Container capacity is
usually communicated in twenty-foot equivalent units (TEUs). ISO intermodal containers
are used to transport cryogenic bulk liquids (argon, carbon dioxide, ethylene, LNG,
methane, nitrogen, nitrous oxide and oxygen) worldwide by ship, rail or road (LaGore,
2020).
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– increasing the nominal shipping capacity to 856,000 Nm3/hour to
the National Transmission System (a maximum target regasification
capacity of the installation is 984,000 Nm3/hour);

– improving the flexibility of operation of the LNG terminal by
increasing the LNG process storage capacity to approximately
500,000 gross cubic metres;

– increasing the level of reliability and flexibility of receiving LNG
deliveries;

– increasing the volume of LNG shipped by land and enabling ship-
ment by sea;

– increase in revenues from the provision of new services: ship
bunkering, LNG loading on small-scale, medium-scale and large-
scale LNG vessels, LNG transshipment from ship to ship, LNG
loading onto rail tankers and ISO containers (option); and

– development of infrastructure enabling greater use of LNG in the
region.

Other benefits of the Expansion Programme include (Polskie LNG,
2021b):

– strengthening regional security of supply through diversification of
supplies (an access to new sources of gas supplies);

– increasing the possibility of importing LNG on the spot market
when there are seasonal price reductions;

– increasing competition on regional gas markets and facilitating price
convergence between markets, enabling new participants to enter the
market and a potential increase in gas demand in the regions affected
by the expanded LNG terminal;

– increasing the technical reliability of gas supplies to customers by
diversifying the methods of supplying imported gas;

– securing gas supplies in crisis and emergency situations;
– increasing the negotiating position in relation to current gas
suppliers;

– significant increase in the operational reliability of the terminal by
building an independent connection of the new quay with the
terminal’s onshore infrastructure, reducing harmful emissions to the
environment by ensuring and increasing the availability of clean fuel;
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– development of infrastructure related to bunkering of vessels in the
Baltic Sea and Polish inland waters;

– development of infrastructure supporting the logistics of LNG
supplies in the region;

– the basis for the development of local gas distribution networks in
non-gasified areas of the country;

– avoiding the cost of interruptions in gas supplies to users;
– the possibility of Polish entities entering the LNG re-export market
in the Baltic Sea basin;

– acquiring and educating qualified staff, thanks to which it will
be possible to effectively implement further investments in the
development of the LNG market in Poland; and

– the expansion of the LNG terminal may make Poland a leader in the
LNG market in the Baltic Sea basin and indirectly contribute to the
gasification of new areas of Poland (by creating conditions for LNG
supplies to small regasification stations).

The expansion of the terminal is an important stage in the imple-
mentation by the Polish Government of a consistent, long-term and
coherent strategy of actual diversification of energy supply sources. The
extensive infrastructure for importing LNG will be used at least in the
medium-term, making Poland independent of gas supplies from the East.

From the perspective of 2021, it is difficult to predict how the demand
for gas in Europe will develop in the future. However, there are visible
phenomena on the global market related to the process of decarbonisation
and liberalisation of the market (EU Gas Directive), which may make
it possible to satisfy the growing domestic demand with imports from
more competitive sources. The ongoing expansion of the LNG terminal
in Świnoujście offers more options for PGNiG to obtain gas on the global
market.

Construction of New Gas Carriers for PGNiG

As a part of the continuation of the policy of strengthening the coun-
try’s energy security, Poland has taken another important step towards
securing the availability of a modern gas carrier fleet, which primarily
services LNG imports to the terminal in Świnoujście. The Norwegian
shipowner Knutsen OAS has just ordered gas carriers from the South
Korean shipyard Hyundai Heavy Industries in Ulsan, intended for charter
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to the Polish PGNiG Group.8 The ships ordered by Knutsen OAS Ship-
ping, which are to be chartered to a company from the PGNiG Group,
are to have a cargo capacity of 174,000 m3. Gas carriers built for the
needs of PGNiG will have a modern cargo re-liquefaction system. They
will be the first in the world to receive a new generation Wärtsilä produc-
tion system. The project of cryogenic membrane loading tanks has already
been ordered for the new Knutsen gas carriers to which the charter
agreement signed with the PGNiG Group applies (Stareńczak, 2020).

The PGNiG Group signed an agreement for a long-term charter of
two gas carriers on the 3rd of November 2020. Chartered gas carriers
will be used for trading in liquefied natural gas contracted with American
producers, and the commissioning date will coincide with the commence-
ment of operation of the Calcasieu Pass terminal, the first of two LNG
exporting installations built by the American company Venture Global
LNG, with which PGNiG has one of the long-term contracts signed.

At the beginning of November 2020, PGNiG announced that two
modern tankers will enter service in 2023. The direct charterer is PGNiG
Supply & Trading from London, which is part of the PGNiG Group.
According to the contract with Knutsen OAS Shipping, the chartering
period of both ships is ten years with an option to extend. The Norwegian
shipowner will be responsible throughout the term of the contract for
manning ships and taking care of the technical condition of the ships
among other things (Stareńczak, 2020).

Floating Storage Regasification
Unit in the Gulf of Gdańsk

Another key investment for Poland’s energy security is also getting closer.
In September 2020, a letter of intent was signed on the implementation
of the programme for the construction of a floating LNG terminal in the
Gulf of Gdańsk. FSRU is a ship that has the functions of LNG storage
and regasification. For example, Lithuania has such a vessel in the port of
Klaipeda, which has been operating since December 2014. Lithuania then
became the fifth country in the world to use the FSRU. The investment in

8 Gas carrier ships (gas tankers) are especially designed ocean-going vessels that are
dedicated for transporting all types of liquefied natural gases and liquefied petroleum
gases to their destinations. These ships are inbuilt with tankers of plain surface, spherical
or cylindrical shape to carry the gas.
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the FSRU in the gulf will enable the development of the LNG market in
Central Europe and the Baltic Sea basin and contribute to strengthening
Poland’s energy security as well. The location of the FSRU unit in the
Gulf of Gdańsk will increase the economic importance of this part of the
Polish coast.

At the present stage, Gaz-System has assumed the construction of a
unit with a capacity of 4.5 bcma in the Gulf of Gdańsk. The construction
of the FSRU terminal as a new entry point to the national transmission
system is a response to the growing domestic demand for natural gas.
In 2020, the construction of a floating LNG terminal was placed on the
fourth list of investments that received the status of PCI in the energy
sector.9

Current Challenges and Opportunities
in the Field of Energy

The role of gas will grow with the closure of more coal mines in Poland.
In September 2020, representatives of the government and trade unions
signed an agreement on the pace of transformation in the hard coal
mining industry. In accordance with the adopted provisions, the closure
of the mines will last until 2049. The social contract with the full schedule
of the shutdown of mining was to be signed in December 2020. A
month later, the government submitted a draft decommissioning 13
mines (Bankier.pl, 2021).

In the opinion of experts and trade unions, this document is full of gaps
and inaccuracies, which calls into question the further transformation in
the mining industry (Inwestycje.pl, 2021). The trade unions rejected the
assumptions of the government’s coal mining restructuring programme
and they presented their own proposals in January 2021. Politically moti-
vated keeping unprofitable mines alive for many years have resulted in a
collapse in the Polish hard coal mining industry. The situation is dramat-
ically bad at the moment. Many years have been wasted and there has
been no planned, orderly restructuring and phasing out of this declining
sector. The necessity to close coal mines results from the EU’s decarbon-
isation policy but also from the increasing unprofitability of coal mining

9 PCI projects are key infrastructure projects aimed at increasing the level of security
on the European energy market. Their implementation is to support the energy policy
and climate challenges in the EU.
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in Polish mines. Of course, the shift away from coal is favourable to the
use of natural gas. The trend of replacing coal with gas is already clearly
visible in Poland and will continue to grow stronger.

Poland has gas storage facilities with a total capacity of 2.985 bcm.
These include gas storage facilities in depleted gas fields: Wierzchowice
(1.2 bcm), Husów (0.5 bcm), Strachocina (0.360 bcm), Brzeźnica (0.1
bcm) and Swarzów (0.090 bcm), as well as in leached caverns from salt
deposits: Mogilno (0.598 bcm) and Kosakowo (0.145 bcm). Due to the
reduction in Russian gas supplies via the Yamal gas pipeline, it will be
necessary to ensure greater flexibility of the transmission system in the
event of interruptions in supplies from the East. Therefore, the expansion
of gas storage facilities should be another element of the diversifica-
tion of gas sources and ensuring the security of gas supply. It will also
be important for the operational flexibility of Baltic Pipe going ashore
in Niechorze, the LNG terminal in Świnoujście and the FSRU in the
Gulf of Gdańsk. Therefore, storage capacity should be increased with
an emphasis on the greatest possible use of caverns. Poland intends to
expand its storage capacity. The storage system operator—Gas Storage
Poland from the PGNiG Group—plans to expand the gas storage facili-
ties in Mogilno to 0.8 bcm in 2028 and Kosakowo up to 0.3 bcm around
2035. The operator of gas storage facilities in Poland, Gas Storage Poland
(a subsidiary of PGNiG), also intends to expand the Wierzchowice storage
facility to as much as 2–3 bcm (Biznes Alert, 2020).

Competition for the continued use of natural gas, including LNG, is
the development of other energy sources that may replace the current
sources in the near or distant future. One of such energy sources is
hydrogen. This technology is gaining more popularity in many coun-
tries. Japan is a good example here. Japan’s goal of transforming into ‘a
hydrogen society’ became closer in October 2020, when Prime Minister
Yoshihide Suga announced that the country would strive to become
carbon neutral by 2050. While renewable energy solutions are seen world-
wide as the answer to carbon emissions, Japan has also been striving
to build a hydrogen-based society. The high cost of hydrogen power
generation also put the fuel at a disadvantage to LNG, which has long
been touted as the bridging fuel to a green energy future. Bloomberg
New Energy Finance’s Hydrogen Economy Outlook found that green
hydrogen production in Australia could cost USD 8–14/MBtu by 2050.
While LNG prices soared to new highs in the last decade, driven partially
by the Fukushima NPP disaster, they have since retreated and are
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currently around USD 7.50/MBtu. There are other power generation
alternatives, including nuclear, but the wholesale and retail gas markets
will face increasing pressure from 2030 because of emissions targets.
By embracing methanation, the gas sector would be able to adapt and
convert existing infrastructure and create a long-term business model.
The catalytic methanation process uses hydrogen and CO2 to create
synthetic methane, which can be piped into existing gas grids. Takeo
Kikkawa, Professor of International Management studies at the Interna-
tional University of Japan, has stated: ‘This is a very important technology
and could pave the way for a switch to 100% hydrogen use in the gas grids ’
(Kemp, 2020, 55).

Poland also intends to implement hydrogen as an important energy
source in the future. On the 14th of January 2021, the Ministry of
Climate and Environment of Poland submitted for public consultation
the draft of ‘Polish Hydrogen Strategy until 2030 with a perspective until
2040’. This document sets ambitious goals for the development of the
use of hydrogen technologies in Poland. The project defines goals and
activities related to the development of national competences and tech-
nologies to build a low-emission hydrogen economy. They relate to the
three sectors of hydrogen use: (1) energy, (2) transport and (3) industry,
as well as to its production, distribution and the necessary legal changes
and financing (MinisterstwoKlimatuiŚrodowiska, 2021).

Different decarbonisation options, such as gas switching to biomethane
or hydrogen, will vary across regions. If the solution is switching to
hydrogen, it will be less costly for distribution companies to make the
necessary adjustments to the distribution network than it will be for the
larger long-distance transmission systems. At the same time, an upgrade
or refurbishment of transmission grids would almost certainly require
the simultaneous upgrade or refurbishment of all the networks they
supply. Based on the future potential of hydrogen production (especially
if only green hydrogen is considered), it remains to be seen to what
extent substantial transmission infrastructure would be used for trans-
porting hydrogen over long distances (MinisterstwoKlimatuiŚrodowiska,
2021).10

10 Green hydrogen is the production of hydrogen from renewable energy through
electrolysis. It is a process that splits water into its basic elements—hydrogen and oxygen—
using an electric current. The electricity used in the process comes from renewables.
As the greenhouse gasses are captured, this mitigates the environmental impacts on the
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Gas continues to increase its share of the global energy market. In fact,
it is the only fossil fuel whose share is increasing. Even when considering
significant sensitivities, gas demand remain robust within a ± 3-percent-
range until 2035. In the long term (after 2035), gas demand will probably
decline overall. It is particularly under pressure in the power sector, where
the share of total demand is expected to drop from 41% in 2015 to 33%
in 2050 (McKinsey, 2019).

Up until 2030, the demand for natural gas is projected to remain
stable or to decrease slightly. Switching to natural gas-fired power plants
can represent a short-term or medium-term solution for countries going
through a coal phase-out. Gas can also contribute to the flexibility in
the power sector necessitated by the increasing share of variable renew-
ables, such as wind and solar. The demand projections for 2050 show
more significant differences between results. The higher the assumed
2050 GHG emissions reduction target in the scenario, the lower the
projected demand for natural gas will be. As the EU moves towards
its 2050 targets, a mix of low and zero-carbon gaseous fuels, such as
biogas, biomethane, blue and green hydrogen, and synthetic methane,
are expected to replace natural gas. Biogas and biomethane are currently
the most commercially ready alternatives to natural gas and require no
major infrastructural upgrades. However, their production will be limited
by the availability of feedstock and regional contexts. Hydrogen can also
be produced to replace the use of natural gas (Catuti et al., 2019).

Projections of demand for gas in 2040 and 2050 vary significantly
between scenarios, but the majority indicate a continuous decline in
gas consumption. The share of natural gas will strongly decrease, while
the overall demand for gas, including multiple other ‘gaseous fuels’
(biogas, biomethane, hydrogen and synthetic methane) will depend on
a number of factors including costs, availability, acceptability, end-uses,
infrastructure developments and policy decisions. The results of scenario
projections vary based on the assumptions made about the levels of GHG

planet. Blue hydrogen is derived from natural gas through the process of steam methane
reforming (SMR) or auto thermal reforming (ATR). SMR mixes natural gas with very
hot steam, in the presence of a catalyst, where a chemical reaction creates hydrogen
and carbon monoxide. Additional water is added to the mixture converting the carbon
monoxide to carbon dioxide and creating more hydrogen. The carbon dioxide emissions
produced are then captured and stored underground using carbon capture, utilisation and
storage (CCUS) technology leaving nearly pure hydrogen (Haynes, 2021).
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emissions reduction. Scenarios targeting at least minus 80% GHG emis-
sions foresee a strong decrease in natural gas consumption, but only
scenarios consistent with a 95–100% reduction in GHG emissions project
a near-complete phase-out of natural gas. Achieving net-zero GHG emis-
sions in the EU by 2050 will almost certainly require the development of
renewable and low-carbon forms of gases, such as biogas, biomethane,
hydrogen or synthetic methane to replace much of the natural gas
consumption. The future position of natural gas in the fuel mix beyond
the 2040–2050 period (for example for the production of blue hydrogen)
will be linked with the large-scale deployment of carbon capture and
storage technology (Catuti et al., 2019).

Any new investments in natural gas also need to consider the develop-
ments in the sector after 2030. Despite its advantages compared to coal,
natural gas is also a fossil fuel and its combustion still produces CO2 emis-
sions, which may not be fully eliminated even with the use of CCS (carbon
capture and storage). This may become more problematic in the context
of stricter future GHG emissions reduction targets. Consequently, in a
2050 net-zero emissions energy system, the future of the gas industry is
linked with its ability to be fully decarbonised. Without this, the future of
gas demand may decline sharply after 2030. In the long term, renewable
methane and hydrogen can provide carbon emissions-free alternatives to
natural gas (Catuti et al., 2019).

As shown by the IEA (2019), given the existing infrastructure, the EU
has one of the highest potentials in the world for switching from coal
to gas-fired power generation, which can provide rapid emissions reduc-
tions. However, the window of opportunity for such a choice is limited.
After 2030, natural gas investments are increasingly facing the risk of
stranded assets, given the long lifetime of gas infrastructure projects. New
gas-powered generators have a lifespan of 20 years, large pipelines and
LNG projects are normally designed to run more than two decades, while
storage can potentially be functional for up to 40–50 years (Stern, 2019).
In a list of Projects of Common Interest published by the Commission in
2017, 53 PCIs were gas projects (European Commission, 2017). This
raised questions about the long-term implications of these gas infras-
tructure investments, both in terms of potentially stranded assets and
value added, for decarbonisation efforts in a long-term perspective. Most
projections indicate a decline in demand for gas by 2040 and 2050. There
may be increases in demand in individual sectors, but overall, the future
consumption of gas is generally predicted to fall (Catuti et al., 2019).
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Increasingly on the agenda when companies plan their futures and
assess their financial results, is decarbonisation and low carbon targets,
and the LNG sector is not detached from these goals. LNG is frequently
described as a clean fuel, due to the fact it produces the lowest levels
of greenhouse gas emissions and air pollutants than those of other
fossil fuels. Consequently, LNG is forecast to be increasingly utilised as
companies strive to reduce their carbon footprints and emit less harmful
emissions.

Most projections indicate a decline in demand for gas by 2040 and
2050. There may be increases in demand in individual sectors, but overall,
the future consumption of gas is generally predicted to fall. Europe’s
choice of promoting energy efficiency measures and the electrification of
end-users will create further pressures on gas demand. As a result of fore-
casting a decreased demand for gas, some studies do not recommend any
large-scale natural gas infrastructure investments (with the exception of a
few LNG terminals), as all future consumption needs can be served using
the existing infrastructure. New projects may be able to improve security
of supply and improve the functioning of the internal market, but invest-
ments would need to be made based on careful evaluation (IEA, 2019).
Future investments will also need to take into account not only the future
demand for gas, but also the type of gaseous fuels that need to be devel-
oped in the context of a decarbonised European economy (Catuti et al.,
2019).

Summary and Final Comments

As of the 1st of January 2019, the total world proved reserves of natural
gas reached approximately 200,000 bcm (EIA, 2020). At current rates
of production and consumption, the worldwide reserves of natural gas
are sufficient to last about 50 years at the current consumption level,
excluding unproved reserves.

Global gas demand fell by an estimated 2.5% or 100 bcm in 2020—
its largest drop on record. Amid this slowdown, gas demand for power
generation remained resilient owing to fuel switching, while the whole
supply chain showed strong flexibility in adjusting to demand varia-
tions. Gas trade globalisation progressed with increasing liquidity, while
prices experienced historical lows and extreme volatility. The COVID-
19 crisis and a well-supplied market put investment on hold, whereas gas
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market reforms and clean gas policy initiatives gained momentum in major
consuming markets (IEA, 2021).

Global LNG trade reached 360 mt in 2020, an increase of 5.3 mt
since 2019 and 46.2 mt since 2018. LNG demand is expected to grow
steadily with a supply–demand gap estimated to emerge in the middle of
the present decade. With an increasing number of buyers and suppliers,
the industry has evolved to offer a wider choice of commercial structures
to meet changing needs. Against a backdrop of increasing net-zero emis-
sions targets, the industry will need to further innovate to offer cleaner
energy supply. It was the seventh year of consecutive growth in LNG
trade. It goes without doubt that gas and LNG have a key role to play
in a decarbonising world. LNG demand continued to grow despite the
global pandemic and ensuing economic crisis. Global LNG prices hit a
record low before rebounding to hit a record high in January 2021.11

New LNG supply investment decisions ground to a halt. Nearly half of
gas demand growth in the next 20 years expected to come from Asia (RD
Shell, 2021).

In April 2016, the LNG terminal in Świnoujście was put into oper-
ation. It was the first large onshore LNG import terminal in Poland
and in the Baltic Sea basin as a whole. The commercial operation of
the terminal was launched on the 1st of June 2016. The construction of
infrastructure in Świnoujście, enabling the collection of liquefied natural
gas from any direction in the world, means that Poland currently has the
most modern LNG receiving infrastructure with the highest development
potential among the countries of the Baltic Sea basin.

In recent years, Poland has taken active measures to diversify its natural
gas supplies. The gas contracts signed between PGNiG and American
companies are of strategic importance, as they allow for a change in
the strategic supplier of natural gas to Poland after 2022, or at least
to somehow balance the situation, which will probably enable the effec-
tive renegotiation of gas supply conditions from the eastern direction. It
would not be possible if the LNG terminal in Świnoujście had not been
built.

11 Asian spot LNG prices have risen to unprecedented levels due to the February 2021
cargo shortages, transportation bottlenecks, supply outages and record winter temperatures
boosting end-user demand. The S&P Global Platts JKM for February was assessed at a
record high of USD 32.494/MBtu on 12th of January 2021. This was the highest for
the LNG benchmark for Asian spot LNG since it was launched in early 2009 (Yep, 2021).
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During 2021–2022, Poland will be able to import from Russia up
to 10.2 bcm of gas annually under the Yamal contract. This is half of
Poland’s demand. From the beginning of 2023, supplies from the East
are to be replaced mainly by imports via Baltic Pipe and the LNG terminal
in Świnoujście. Baltic Pipe is currently at the construction stage. The
implementation of this project is in line with the assumptions adopted
by Gaz-System. Thus, the date of putting it into operation, set for the
1st of October 2022 is not threatened. Thanks to the investment worth
approximately EUR 1.6 billion, Poland and Denmark will gain access to
Norwegian deposits. This will enable Poland to import up to ten billion
cubic metres of gas. The second key diversification project concerns the
expansion of the LNG terminal. Also in this case, the implementation of
the project is proceeding according to the schedule. The first stage of
the investment is to be completed in December 2021. Already then, as
mentioned earlier, the terminal’s handling capacity will increase from 5.0
bcm to 7.5 bcm. In the second stage, the completion of which is planned
for the end of 2023, the import capacity is to reach 8.3 bcm (Furman,
2020).

Poland definitely and consistently focuses on the use of LNG. This
source of energy will play an increasingly important role in the Polish
energy mix—at least in the medium term. This is evidenced by the very
high level of utilisation of the current handling capacity of the terminal in
Świnoujście. Despite the already implemented programme of its expan-
sion, an option of further expansion to ten billion cubic metres is being
considered. Moreover, it is planned to launch a floating storage regasifica-
tion unit in the Gulf of Gdańsk with a transshipment capacity of 4.5 bcm.
Therefore, Poland is likely to increase its LNG import infrastructure from
five billion cubic metres at present to even 14.5 bcm.

The already completed and planned investments in the LNG terminal
in Świnoujście and in the floating LNG terminal in the Gulf of Gdańsk
indicate the government’s determination to make LNG an important
source of energy in Poland for at least the next 20 years. The actual
use of natural gas in Poland, including that imported in a liquid form
via LNG terminals, is obviously an open question and will depend on
many factors, which were mentioned earlier. There is no doubt, however,
that having a modern LNG terminal in Świnoujście with a transshipment
capacity of 7.5 bcm (and ultimately even 10.0 bcm) and a planned new
floating terminal in the Gulf of Gdańsk with a regasification capacity of
4.5 bcm provides Poland with a real diversification, both in terms of
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energy sources and directions of supply. Investments in LNG infrastruc-
ture thus serve to strengthen Poland’s energy security. At the same time,
basing the country’s energy strategy on the extensive use of LNG is in
line with the current trends in the world and the policy of the European
Union.
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niczny, pp. 18–19.

BP. (2020). Statistical review of world energy. https://www.bp.com/content/
dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statis
tical-review/bp-stats-review-2020-full-report.pdf. Accessed 14 March 2021.

Catuti, M., Egenhofer, C., & Elkerbout, M. (2019, August). The future of gas in
Europe: Review of recent studies on the future of gas (CEPS. Research Report.
No. 2019/03).

EIA. (2020). What is the volume of world natural gas reserves? U.S. Energy
Information Agency. https://www.eia.gov/tools/faqs/faq.php?id=52&t=8.
Accessed 2 February 2021.

Energetyka24. (2020, June 5). Nadzwyczajne wykorzystanie terminala LNG
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CHAPTER 8

The Klaipeda LNGTerminal and Its Impact
on the Baltic States’ GasMarket

Tadas Jakštas

Introduction

The Baltic States are often considered as “energy islands” in the EU. The
concept of the “island” implies exclusion and isolation as well as a lack
of choice in terms of origins of supplies. As “energy islands” these coun-
tries are physically disconnected from the EU energy market, meaning
there are no interconnecting energy infrastructure between those coun-
tries and the rest of the European Union, and in the case of energy, this
includes a factor of dependence either from a single supplier or from a
single type of fuel. This issue of single supplier has been especially crucial
in the gas sector. Until recently, the Baltic States depended almost entirely
on Russia for their natural gas imports (Directorate-General for Energy,
2018; Eurostat, 2019).1 This dependence meant that Russia was in the

1 In 2018, 11 EU member states, namely Austria, Bulgaria, Czechia, Estonia, Finland,
Hungary, Latvia, Poland, Romania, Slovakia, and Slovenia imported more than 75% of
their natural gas imports from Russia (Eurostat, 2019).
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position to politically dictate gas prices and manipulate conditions of gas
supplies in the Baltic States.

Nevertheless, in the past half a decade, the three Baltic States, namely
Estonia, Latvia, and Lithuania, have made important progress towards
diversifying their energy supplies, especially of natural gas. This progress
was brought about because of remarkable political will as well as improved
regional co-operation has resulted in considerable economic benefit while
decreasing these countries’ vulnerability to outside pressure.

For example, the security of gas supply and gas supply resilience in the
Baltic States has considerably improved since 2015 as the result of the
opening of the LNG terminal “Independence” in Klaipeda, Lithuania.
The construction of the LNG terminal in Lithuania was an impor-
tant milestone for the implementation of other important internal gas
infrastructure projects, which all contributed to increase in the secu-
rity of gas supply in the region. For example, with the opening of the
LNG terminal in Klaipeda, the enhancement of the Klaipeda-Kiemenai
pipeline’s capacity, which is essential for trading gas between Lithuania
and Latvia was implemented.2 Therefore, with the construction of the
LNG terminal and other gas infrastructure as well as the adoption of
new EU energy laws, the Russian gas monopoly in Lithuania and other
Baltic States has been broken. In addition, LNG raised a feeling of the
consumer’s self-confidence.

However, despite evident progress in ensuring the security of gas
supplies in recent years, the LNG saga also raises some questions for
the Baltic States. One of the challenges is that the construction and
operation of the LNG terminal in Klaipeda raises some political tensions
among the Baltic States. Sharing infrastructure and related benefits or
burden could become acceptable for Estonia, Latvia, and Lithuania only
if consumers accept related costs naturally. According to Molis (2016,
93), “this would be possible if LNG terminal in Klaipeda, Inčukalns
underground gas storage and other facilities offer services or commodity
(natural gas) under acceptable conditions or there is an agreement to
use and maintain infrastructure jointly”. Another challenge is that the
burden of the infrastructure maintenance compromised the whole idea of
the gas consumption. The problem is that despite huge investments in
gas infrastructure, the consumption of natural gas in the past 3–5 years

2 The length of the pipeline is around 110 kms. Maximum technical capacity is up to
11 million Nm3 of gas per day.
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has gradually been falling in the region due to the comparatively high
prices and increased consumption of biofuels in the heating sector (Molis,
2016). Moreover, there is a growing uncertainty of the role of gas in
the EU as the European Commission is trying to enforce new stricter
environmental and climate laws in support of new Green Deal.

Despite the evident progress in ensuring the security of gas supplies,
much remains to be done to complete the three countries’ internal gas
markets into one competitive regional market. There are certainly signs
of excellent co-operation on a working level among the three Baltic States
as well as Poland and Finland. On the other hand, there is a lack of
consensus on some of important steps that need to be implemented. For
example, the Baltic States and Finland need to find an agreement over
market design of the regional gas market as well as the development of
new regional infrastructure.

Recently signed Memorandum of Understanding between gas trans-
mission operators in Finland, Latvia, and Estonia aims to set up a single
gas transmission tariff zone for the three countries from the start of 2020
which is an important step to implement plans in time for the creation
of a common market in 2022. Because of common entry–exit zone,
these three countries will have common entry points for pipeline access.
Nevertheless, disagreements remain over the exact design of the future
gas market in the region, especially with regard to the inter-transmission
system compensation mechanism, partly concerning the sharing revenues
of the Baltic TSO (Jegelevicius & Powell, 2019).

For example, Lithuania participated in single gas transmission tariff
zone negotiations until 2017. Nevertheless, at the later stage of these
negotiations, Lithuania decided to discontinue its participation in the
entry-exit zone. According to some Lithuanian officials from the Ministry
of Energy, Lithuania decided to discontinue its participation in the entry–
exit zone as the current market design proposed by its neighbours do
not ensure fair and balanced economic gains to all countries in the
region. According to spokesman of Lithuania’s Energy Ministry, “…
under the current conditions Lithuania would suffer significant financial
losses” (Jegelevicius & Powell, 2019).

Moreover, Lithuania proposes to set the tariffs for the entry capacity
products from Belarus at the same level as the Finland–Estonia–Latvia
entry/exit zone. A discount would be applied at the entry point from the
LNG terminal in Klaipeda to the Lithuanian entry/exit zone. However,
Latvia disagrees, claiming a zero tariff is not in its interest (Jegelevicius &
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Powell, 2019). According to spokesman of Lithuania’s energy ministry,
“Lithuania remains open to the idea that a separate cost-benefits analysis
should be performed by an independent body such as the European Commis-
sion. Such analysis would determine, what would be the most balanced and
correct inter-transmission system mechanism to expect from the perspective of
all four countries” (Jegelevicius & Powell, 2019).

The aim of this chapter is to assess the impact of the construction of
the Klaipeda LNG for the security of supply and the development of gas
market in the Baltics. The author starts by providing a historical overview
of energy security situation in the Baltic States. Then, he shortly explores
the technical specifications of the Klaipeda LNG terminal. Thereafter, the
author assesses the contributions of the LNG terminal to energy security
and creation of gas market in the region. Then, he analyses current and
future challenges and uncertainties with regard to the usage of LNG in
the Baltic States. Finally, the main conclusions are drawn.

Historical Insecurity
and Asymmetrical Gas Dependence

Dependence on Monopolistic Gas Supplier

For years, Lithuania and its Baltic neighbours, Estonia and Latvia, have
been extremely vulnerable to Russia’s gas pressure. The Baltic States have
relied on Russia for 100% of their natural gas (receiving Russian gas via the
Soviet-era pipeline system). Moreover, Russia repeatedly has increased its
gas prices to Lithuania and other Baltic States at times of political tension
with them. For example, Gazprom boosted its price to Lithuania to one of
the highest in Europe when the Lithuanian Government showed its deter-
mination to implement the European Union’s anti-monopoly regulation,
specifically the Third Energy Package that forces gas supply companies,
such as Gazprom, to divest from their ownership of pipeline systems
(Grigas, 2014). For example, in 2013, Lithuania paid the highest gas
price in the EU. Interestingly in 2013, Lithuania and two other Baltic
States paid around USD 500 per 1,000 cubic metres well beyond the
average price paid by such countries as Austria, France, and Germany. As
James Henderson, an oil and gas industry expert at the Oxford Institute
for Energy Studies, pointed out that “Gazprom prices according to what
the alternatives in those countries. It essentially acts as a discriminating
monopolist. If it has a significant market share in a country, or if it can see
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that a country has limited alternatives, then it prices accordingly” (Kates
& Luo, 2014).

Liberalisation and Diversification of Energy Markets

The EU Energy Union declared the core framework for energy policy
objectives that seek to bring about a more diversified, better connected
and more sustainable energy sector. In 2015, European Commission
(EC) adopted Energy Union strategy setting out five key targets, which
incorporate market objectives as well as put in place the guidelines of
the common EU energy policy (European Commission, 2015). The
energy security strategy addresses measures both for short-term security,
mainly focusing on resilience to energy supply disruptions, and for long-
term security, i.e. diversification of energy supply and finally reduction
of energy dependence on external energy supplies. The aims of common
energy policy include ensuring the functioning energy market and secu-
rity of energy supply by diversification of energy sources and promoting
interconnection of all member states’ energy networks (Hermanson,
2018).

Even before the Energy Union Strategy, the EU energy market liberal-
isation packages, adopted in 1998, 2003 and 2009, have been at the core
of the common gas market creation in the EU. All of them were agreed
with the intention to increase short-term transactions and gas-to-gas or
electricity-to-electricity competition. With the adoption of relevant direc-
tives and regulations the EC set a goal to finalise (with few exceptions) the
internal energy market by 2014, notably, by enforcing the unbundling of
networks away from the competitive parts of the electricity and gas busi-
ness. The EU Third Energy Package mandates the EU member States to
unbundle natural gas and electricity distribution networks: transmission
should be separated from supply and distribution. This would reduce the
monopoly power of energy suppliers.

Unbundling requirements envisaged that the independent TSO should
not be associated with the gas supply business and instead should ensure
the best use of the infrastructure it operates (Molis, 2016). Earning from
selling the capacity of pipelines and related services (but not gas), the TSO
would be interested in attracting new suppliers, this way diversifying gas
supply, investing into new grids, expanding trading hubs and integrating
gas storage facilities into liquid trading systems based on trading hubs. To
achieve these goals, the EU Third Energy Package provided three models
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for unbundling: “Ownership unbundling, establishment of the Indepen-
dent System Operator or creation of the Independent Transmission System
Operator. Lithuania was among the first countries implementing the Third
Energy Package and adopting the strictest option—ownership unbundling”
(Molis, 2016, 99). Following Lithuania’s decision, Estonia implemented
its unbundling legislation. Latvia, on the other hand, postponed the
implementation until April 2017 (European Commission, 2017). In addi-
tion, gas market in Finland was opened to competition at the beginning
of 2020 with the creation of Gasgrid Finland which is responsible for
operation of the gas network.

The work and achievements of regional co-operation in the energy
sector in the Baltic Sea region has been conducted within the frame-
work of the BEMIP initiative, which was launched by the EU in 2009.
The main objective of the BEMIP is to create an open and integrated
regional electricity and gas markets between EU countries in the Baltic
Sea region, ending energy isolation of the Baltic States and Finland (Euro-
pean Commission, 2018). The BEMIP initiative was further reinforced
through reforms launched by the EC at the BEMIP High Level Group
meeting on the 31st of October 2014, and the Declaration on Energy
Security of Supply signed on the 14th of January 2015 by the Energy
Ministers of the Baltic States (BEMIP, 2015).

As it is stated in the action plan: “Efforts should be continued to imple-
ment the most economically viable solution to connect Finland and the three
Baltic States to the continental European gas network and to new gas supply
sources, and to accelerate market opening in the Member States applying
derogations from the Union’s third energy legislative package” (BEMIP,
2015, 7). The BEMIP concerns the plans to build pipelines between
Poland and Lithuania and Finland and Estonia to connect gas systems of
these countries together with the EU. If successfully implemented, these
projects would contribute to region’s security of supply.

Contribution to Energy Security
and Development of Regional Gas Market

Current and New Infrastructure

The national gas infrastructure in the Baltic States is inherited from the
Soviet period. Gas was separately supplied to each Baltic State during that
period (Belyi, 2019). As it was designed for much larger population, the
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Soviet gas grid took advantage of local strengths, such as, for example,
the unique geological properties of Latvia’s Inčukalns area was used to
meet the needs of St. Petersburg (former Leningrad) heating during
winter time. Today, the main gas storage facility in the Baltic States,
the Latvian UGS in Inčukalns is connected to both the Lithuanian and
the Estonian gas networks and constitutes an important balancing point
for south-to-north gas flows from Latvia to Estonia. Finland receives
supplies from Russia via Imatra and from Estonia via Balticconnector,
a gas pipeline connecting Estonian and Finnish gas markets, which was
opened in December 2019.

The Baltic States have already completed some important internal
and regional projects to facilitate the creation of integrated regional gas
market. As already explained, at the end of 2014 a new LNG terminal in
Lithuania (Klaipeda) was opened. The terminal for the first time ensured
alternative gas supply routes and sources to the Russian gas delivered by
pipelines.

The Klaipeda LNG Terminal: Technical Characteristics

The LNG terminal operates in the southern part of Klaipeda Seaport,
in the Curonian Lagoon at the Kiaulės Nugara Island. Put into opera-
tion in December 2014, the LNG terminal consists of an FSRU named
“Independence”, a berth, and a gas pipeline (Klaipedos Nafta, 2019).

“Independence” is the world’s first new-build LNG floating storage
regasification unit. It has been built at the Hyundai Heavy Industries’
shipyard in Ulsan, South Korea, for floating LNG services provider
Höegh LNG. The vessel is chartered to Klaipedos Nafta under a ten-year
lease agreement signed in March 2012, which also includes an option
for purchase (Ship Technology, 2019). Moreover, the Lithuanian Parlia-
ment in December 2018 decided to allow the Lithuanian Government to
acquire the Klaipeda LNG terminal “Independence” (Lapienyte, 2018).
Lithuania intends to repurchase the storage vessel by the end of 2024,
when its lease agreement from the Norwegian company Höegh LNG
expires. In addition, the EC has approved a state aid scheme for Klaipedos
Nafta to acquire the currently leased LNG terminal-storage facility “Inde-
pendence” or another similar LNG vessel by the end of 2024 (Ministry
of Energy of the Republic of Lithuania, 2020b).

“The LNG FSRU incorporates a double hull built of mild steel. She has
an overall length of 294 m, a width of 46 m and a depth of 26 m. She
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Table 8.1 The Klaipeda LNG terminal value chain

2015 2016 2017 2018 2019

Regasification
(billion normal
cubic metres)

0.5 1.3 1.1 0.77 1.67

Usage of the
terminal (%)

13 35 30 21 45

Terminal users Litgas Litgas, Lituvos
Dujos Tiekimas,
Achema

Litgas,
Lietuvos
Dujos
Tiekimas,
Achema

Achema,
Lietuvos
Energija
Tiekimas

Achema, Eesti
Energia,
Implitex,
Ignitis

Source The Author

has a maximum draught of 12.6 m and capacity to store 70,000 tonnes of
chilled natural gas. The vessel is of the Det Norske Veritas (DNV) class with
a storage volume of 170,000 m3of LNG in thermally insulated membrane
tanks. The LNG stored at –162 °C will be heated up to very high temper-
atures in the regasification system onboard the ship so that it evaporates
to form natural gas. The gas will be then delivered to the vessel through
pipelines to be supplied to consumers in Lithuania” (Ship Technology,
2019).

If running at full capacity of almost four billion cubic metres, the
terminal could cover 80% of demand of the Baltic States. The usage of
the terminal has increased from 13% in 2015 to 45% in 2019 (Table 8.1).

The FSRU is permanently moored near the jetty to receive LNG from
LNG carriers. Other facilities to be erected on the jetty include a high
gas pressure platform, a servicing platform, mooring decks, berthing
decks, communication bridges, observation towers, a control room, fire
safety equipment, cranes for technical maintenance and high-pressure gas
transmission loading arms. (Ship Technology, 2019)

Contribution to Energy Security

LNG terminal in Klaipeda has also significantly improved security of
supply and ended the sole reliance on Russian gas supplies. First, the LNG
terminal allowed the Baltic States to diversify supplies and to connect
to global markets. Juris Ozolins, a Latvian energy expert, praised the
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opening of the terminal as follows: “Now we’ll have a link with global
gas trading markets for the first time during the Baltic States’ history.
Besides, from now on, we will have alternative is spite of relying on a
single participant of the market, and the consumers will be able to choose
one” (Jegelevicius, 2014). Moreover, with LNG terminal operating in
Lithuania, the Baltic States are now much more protected against a major
gas supply disruption from the east. Security is provided by a combina-
tion of key infrastructure elements, including diversification of gas import
routes via the Klaipeda LNG terminal (Sabanas, 2018).

For example, a Pan-European gas system resilience stress test
conducted by the EC in 2014 showed that with LNG terminal supplies
for the protected consumers (all households, small and medium-sized
enterprises, essential social services, and/or district heating installations)
would be ensured in all three Baltic States in all scenarios of hypothet-
ical disruption of gas supplies from Russia. Even in the scenario of a
one-month disruption of all Russian gas flows, there would be important
gas shortages for non-protected customers in Estonia and Lithuania. In
the absence of the Klaipeda LNG terminal, the situation would be more
dramatic in Estonia as there would be no gas in their system, including for
protected customers, within 4–5 days (Postimees, 2014). Based on stress
test results, the European Commission provided a specific recommenda-
tion to Estonia to finalise an agreement with Lithuania for the supply
of protected customers in case of an emergency from the Klaipeda LNG
terminal (European Commission, 2014).

In a similar way, the importance of LNG terminal for resilience in
case of gas supply disruption was also proven by Coherent Resilience
(Core 19) Tabletop Exercise, which was co-organised by the European
Commission’s Joint Research Centre and the NATO Energy Security
Centre of Excellence. The goal of the exercise was to support the national
authorities and gas TSO of the Baltic States in ensuring supply of gas to
consumers and mitigating the disruption over the Baltic States. The result
of the exercise clearly demonstrated that the LNG terminal in Klaipeda
would be indispensable instrument to mitigate supply disruptions via
pipelines from the east (Kopustinskas et al., 2019).

Contribution to the Development of Local and Regional Gas Market

The Klaipeda LNG terminal has helped to reduce wholesale market prices
and introduce competition into wholesale gas supply. Interestingly in
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2014, Gazprom agreed to cut gas price for Lithuania around 23% amid
new LNG supplies. It could be argued that one of the major reasons
for sudden change in Gazprom’s pricing attitude towards Lithuania has
been Lithuania’s strong determination to build its new LNG gas terminal.
According to Grigas (2014), “…the main factor was that Lithuania is
poised for the first time to buy from an alternate supplier”. In other
words, back in 2014 Lithuania successfully used its LNG option as a
bargaining power in new price negotiations with Gazprom. Similar price
reductions were also agreed in other Baltic States (Jegelevicius & Powell,
2019). Therefore, the construction of LNG terminal put pressure on
Gazprom’s pricing strategy towards the Baltic States resulting in further
price decreases for Gazprom’s natural gas.

The utilisation of LNG terminal in Klaipeda for gas supplies to the
Baltic States is increasing. For example, in 2019, Lithuania transported
the highest ever-recorded amount of gas to the Baltic States. Lithua-
nia’s well-developed gas infrastructure, i.e. the Klaipeda LNG terminal
and a developed and properly maintained gas transmission system ensured
that the transmission to the Baltic States increased 2.6-fold last year if
compared to 2018 and reached almost six TWh (0.6 bcm) of gas in 2019.
As far as the competitiveness of LNG in the market is concerned, the gas
transportation via Klaipėda LNG terminal also reached its record level.

In 2019, the gas imports via the LNG terminal reached 65% 19.6 TWh
(2.0 bcm) of the total amount of gas transported to the EU market via
Lithuania. In 2018, this indicator reached only 35% of the 2019 level
(Ministry of Energy of the Republic of Lithuania, 2020a).

Moreover, the LNG terminal’s value for regional gas market develop-
ment is clearly demonstrated by the significant increase in terminal users
from other Baltic States in recent years. For example in August 2019,
Estonian energy trader EestiEnergia has signed an agreement to start
using services of the Klaipeda LNG terminal in Lithuania. According
to Eero Sirendi (2019), Head of Energy Trading at Eesti Energia,
“… Klaipeda LNG terminal…enables us in a given market situation
to purchase LNG at a competitive price, to regasify and bring it to our
clients in the Baltics”. Moreover, in November 2020, another Estonian
energy company Elenger (Eesti Gaas) become the fifth company to start
importing gas via Lithuania’s Klaipeda LNG terminal.3 As Margus Kaasik,

3 The users of LNG gas terminal are Achema, Eesti Energia, Elenger, Ignitis, and
Implitex.
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a board member of the company commented the decision: “This grants us
access to the global market and means more reasonable prices to our clients
as there are more sources of supply available” (Murphy, 2019). In addition,
gas procured from the Klaipeda LNG terminal was used by the company
to supply clients in Estonia and Latvia. According to Juris Ozolins, a
Latvian energy expert, “I don’t see any legal hindrances preventing the
largest Latvian consumers from buying LNG in other markets through
the Klaipeda LNG terminal and Lithuanian infrastructure” (Jegelevi-
cius, 2014). Furthermore, in 2019 Polish gas company PGNiG signed a
five-year contract for the full capacity of the LNG reloading facility for
trucks in Klaipeda, Lithuania, which will allow the company to import
liquefied natural gas from various sources by sea and sell it to recipients.
Piotr Wozniak, CEO of PGNiG, pointed out that “PGNiG will…be able
to access better the small-scale LNG market in the Baltic countries and be
more competitive for customers in northeast Poland and central and eastern
Europe” (PGNiG, 2019).

The LNG import terminal in Lithuania provides an open access
infrastructure platform that encourages optimal usage of the entire gas
infrastructure operated by the Baltic States and creation of an efficient
gas supply chain in the region. For example, the Klaipeda LNG import
terminal is a proven alternative supply route for seasonal storage in the
Inčukalns UGS, the main gas storage facility for the region. In 2017,
regional gas supplies reached an important historical milestone as for the
first time natural gas received from the Klaipeda LNG was injected into
the Inčukalns UGS. Moreover, the development LNG terminal has also
facilitated the development of other important regional infrastructure,
such as the Klaipeda-Kiemenai pipeline, which is essential for cross-
border supplies between Lithuania and Latvia. According to Ozolins,
the common Baltic gas market is formally working. “We have the ever-
increasing flows of gas through the local interconnectors, the gas for the
Klaipeda LNG terminal is stored in Incukalns, the Baltic gas exchange
GET has entered Finnish market and so on” (Jegelevicius & Powell, 2019).
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The Klaipeda LNG Terminal: Past,
Current, and Future Challenges

Political Disagreements and a Lack of Regional Solidarity

Intra-regional co-operation in energy security among the Baltic States has
often been hindered by the domination of self-interests and the lack of
understanding of regionalism among the states. This creates the dupli-
cation of projects and expansion of excessive energy infrastructure in
neighbouring states, leading to inefficient or irrational use of financial
resources. The infrastructure which could service the whole region is not
accepted by neighbouring countries as such.

For example, the development and operation of the LNG terminal in
Klaipeda has been surrounded by a lack of intra-regional co-operation
and solidarity. There have been clear political and economic disagree-
ments among the Baltic States with regard to LNG options in the
region. According to Kustova (2014), “the case of construction of an LNG
terminal in the Baltic Region is an example when a high level of solidarity
for the EU common goals has not been reflected in the implementation of
EU regulations”.

The idea of building a regional LNG terminal in the Baltic region
was initiated in parallel with the BEMIP back in 2007–2009 as a way of
ensuring diversification of gas from Russia as a monopolist supplier. The
National Energy Strategy of Lithuania in 2007 mentioned the possibility
to conduct regional assessment on the development of LNG terminal.
The European Commission has been providing consultations to ensure
that the terminal should be built to support the needs of all the three
Baltic States. As it was indicated in the BEMIP plan in 2009 “…relatively
small gas markets in Estonia, Finland, Latvia and Lithuania do not
generate scope for more than one terminal” (BEMIP, 2009, 20).

Despite the determination of the European Commission, clear signs
of intra-regional competition for LNG terminal quickly appeared. For
example, the BEMIP regional plan envisaged one plan for the terminal
in Lithuania with capacity of 3.0 bcm per year (Pakalkaite & Posaner,
2019). In Estonia, LNG terminal was envisaged in Paldiski or Tallinn
with capacity of 2.5 bcm per year. Latvia also discussed LNG option on
the shore of the country. None of these visions moved forward as the
agreement on one terminal would mean that other Baltic States would
have to drop plans of building their own.
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Therefore, between 2008 and 2012 struggling to handle higher gas
import prices from Gazprom, the Lithuanian Government had actively
pursued their own initiative outside the priority schemes of the European
Commission. As a result, in 2010 under the leadership of Energy Minister
the Government created a high-level working group to analyse the
construction of LNG terminal (Pakalkaite & Posaner, 2019). Moreover,
without waiting for the report of the group, the Lithuanian Government
in 2010 announced that state-led energy company Klaipedos Nafta will
develop LNG terminal. Consequently, 2012 Lithuania signed a ten-year
lease contract agreement for an FSRU.

An example of regional rivalry became especially evident when in
2013 Latvia reportedly attempted to block EUR 87 million European
Investment Bank’s loan for LNG terminal in Lithuania. According to
Lithuania’s officials, Latvia’s motive for blocking the loan was a wish
to build its own LNG terminal (Pakalkaite & Posaner, 2019). In addi-
tion, some argued that Latvia’s actions could have been provoked by
promises which were not fulfilled by Lithuania’s side. For example,
Antanas Valionis, Lithuania’s former ambassador to Latvia, in his latest
memoirs argued that the Lithuanian Government at the end of the 2000s
promised to a Latvian counterpart to support its plans to build LNG
terminal near Riga in exchange of undersea electricity cable construction
from Sweden to Lithuania, Klaipeda (Valionis, 2018).

According to Lithuania’s former ambassador, “I had no serious argu-
ments in defense of Lithuania’s policy. I do not know why it was decided
not to fulfil the promises made to the Latvians” (Jegelevicius, 2018). In
addition, the fact of disagreements over Klaipeda LNG terminal is also
supported by some energy experts in the region. According to Rytas
Staselis, “the Latvians and particularly Estonians are still irked by the fact
that Lithuania operates a liquefied gas terminal it sees as regional. There
are still expectations, especially in Estonia, that the topic of a regional Baltic
liquefied natural gas terminal will pop up anew in the future” (Jegelevi-
cius & Powell, 2019). As a result, the construction of the LNG terminal
in Klaipeda is a good example of a lack solidarity and co-operation with
regard to the development of regional energy infrastructure.

Disagreements Over Sharing Operational Costs of the LNG Terminal

The operational model of the LNG terminal in Klaipeda based on
subsidised gas tariff raised concerns over possible gas market distortion
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in the Baltic States. For example, commenting on Lithuania’s wish to get
Estonia to recognise the Klaipeda terminal as a regional facility, Ando
Leppiman, Deputy Secretary General for Energy and Construction at the
Ministry of Economic Affairs and Infrastructure of Estonia, pointed out
that “Estonia has taken the position that it doesn’t want to support the estab-
lishment of LNG terminals viathe gas tariff. The regional LNG terminal
should evolve on the basis of market logic. In order to provide our market
with the solution that is the most sustainable in the long term, one must assess
whether the Lithuanian terminal is more advantageous than a regional
LNG terminal in Paldiski; we are not convinced of this today” (Vahtla,
2016). Moreover, concerns over market distortion were also expressed by
companies seeking to make investments in the construction of an LNG
terminal in Estonia’s largest cargo harbour. According Arnout Lugtmeijer,
CEO of Vopak E.O.S., “it is Estonia’s interest to keep the transport prices
of liquid natural gas low, but the terminal in Klaipėda, on the other hand,
will make this much more expensive” (Cavegn, 2017).

The LNG terminal’s maintenance model when Estonia and Latvia
do not contribute to terminal’s maintenance costs was also criticised
by Lithuania’s energy authorities. For example, Virginijus Poderys,
Chairman of Energy Committee at the Parliament of Lithuania, argued
the current maintenance model goes against the interests of Lithuania’s
energy consumers as it distorts market conditions in the Baltic States. As
Poderys argued, “there are situations when [Lithuania’s neighbours] buy
gas from the LNG terminal, produce electricity in their country, and then
sell the power on the Baltic market” (Lrt.lt, 2019). According to Poderys,
based on its output and size, the terminal is built for all the three Baltic
States, which now do not contribute to its upkeep (Lrt.lt, 2019). There-
fore, Lithuania’s running costs of the terminal could be decreased if the
other Baltic States were to get involved.

Concerns over the maintenance cost model of the terminal were
expressed by some energy experts in the region. According to Rytis
Staselis, a Lithuanian energy expert, “Yes, the terminal has had a posi-
tive impact on the gas market, but the prices are too high for it to be able
to stimulate a competitive Baltic gas market. … Latvia does not want to
share the costs Lithuania incurs in operating the facility. As a result, the
price of the gas at the terminal is uncompetitive, especially so in winter with
low gas prices on spot markets. The fact that state companies are in charge
of the market also contributes to the drag in drawing common rules and
conditions for a single Baltic gas market” (Jegelevicius & Powell, 2019).
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Moreover, some experts pointed out that the LNG terminal in Lithuania
has not contributed to a genuine regional LNG market as the price is too
high. According to Belyi (2019, 14), “the Klaipėda LNG terminal illus-
trates the pernicious effects of state aid arrangements on the markets. It is
in Estonia’s interests to argue in favour of a market-based approach at EU
level. The provision of state aid to Klaipėda LNG FSRU should be viewed
as impediment to Lithuania’s access to the entry-exit zone”.

Disagreements Over the Role of the Russian LNG Supplies

The availability and purchase of Russian LNG via LNG terminal in
Lithuania has raised some security concerns, especially in Lithuania.
For instance in 2019, Lithuania’s state-owned natural gas supplier UAB
Lietuvos Energijos Tiekimas has sparked a controversy over the purchase
of LNG from a plant owned and operated by the Russian gas company
Novatek. Some politicians in Lithuania’s expressed public outcry over the
purchase of gas from the company, which belongs to people from Presi-
dent Putin’s inner circle urging legal and national security investigations
(Jokubatis, 2019). Moreover, in the yearly National Threat Assessment
report, Lithuania’s intelligence services expressed some risks that Novatek
can start dictating conditions for LNG consumers after they get hooked
on its supplies (Pakeniene & Viluckas, 2020).

Despite the aforementioned, some regional energy experts claimed that
Lithuania’s reaction was highly exaggerated and underlined the economic
logic of LNG purchase from Russia. Vidmantas Jankauskas, former Head
of Lithuania’s Energy Pricing Commission, argued that “I don’t see a big
difference if the gas comes from Gazprom or Novatek. It would be very
foolish to prevent national gas traders from buying Novatek gas. As it is
cheaper … any ban would affect them adversely. Furthermore, they could
lose competitiveness in spot gas markets” (Jegelevicius, 2019). In addition,
Virginijus Poderys, Chairman of Energy Committee at the Parliament
of Lithuania, pointed out restrictions over the shipments of Russian gas
via terminal will lead to higher prices (Lrt.lt, 2019). This position was
supported by the director of international expansion of Lietuvos Energija,
who pointed out “clear rules need to be set both for state and private energy
companies’ gas purchases, in a very competitive environment. Any (gas)
acquisition, regardless of its origin, means more competition for Gazprom
and lower prices. Even if Lietuvos Energija does not do so, other companies
will continue buying gas including from Novatek, and selling it directly
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to consumers on the gas exchanges, meaning Lietuvos Energija would lose
out” (Jegelevicius, 2019). Moreover, limited Russian LNG volumes are
supplied to Estonia across the Lake Peipsi. Therefore, the availability
of a competitive supply of small-scale LNG from Russia has become a
reality and may certainly contribute to the development of the regional
gas market (Belyi, 2019).

Uncertainty Over the Future Role of Gas

Another challenge for the future utilisation of LNG terminal in Lithuania
is presented by the low and declining gas consumption volumes involved
in regional countries. According to Belyi (2019, 1), “competition cannot
be promoted where the volumes in question are limited”. Moreover, the
decline in gas demand has been evident in many European countries,
especially from 2011 to 2014. The Baltic States and Finland are not an
exception as, for example in 2017, the largest falls in gas consumption
among the EU member States were recorded in Latvia (a 9.6% decline),
Finland (a 6.8% decline) and Estonia (a 5.0% decline) (Eurostat, 2018).
Moreover, in the past ten years, there was a large decrease in the final gas
consumption in all the Baltic States. For example, according to statis-
tical information provided by International Energy Agency (IEA), the
final consumption of natural gas decreased from 23,316 terajoules (TJ)
in 2008 to 16,025 TJ in 2018 (International Energy Agency, 2020).4

Similar tendencies could be seen in other Baltic States. For example,
in Estonia the consumption of natural gas decreased from 16,234 TJ
in 2008 to 11,707 TJ in 2018 (International Energy Agency, 2020).
Lithuania had also experienced contraction of gas consumption, from
69,625 TJ in 2008 to 67,671 TJ in 2018 (International Energy Agency,
2020).

Moreover, gas constitutes less than 10% of Estonia’s primary energy
supply and its gas demand is the lowest of the three Baltic States. As Belyi
(2019, 26) pointed out that “in order to achieve a competitive gas market,
Estonia needs to further stimulate gas demand in the power sector and in
transport”. Furthermore, the potential for increased demand exists, given
the fast evolution of new technologies relating to gas usage, comprising
CNG, LNG and biomethane in transport and industries. As Belyi (2019,

4 The calculations have been made on the basis of gross calorific values.
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1) pointed out that “gas-driven transport together with a potential shift
to gas-fired power plants represent a significant incremental increase in
demand for natural gas”. Nevertheless, despite significant potential of
new technologies, the ultimate consumption of gas will depend on the
actual implementation of policies, such electrification of economic sectors
including the road transport sectors. Another potential area for increasing
gas demand is the transport sector where gas could be used in the form
of either CNG or LNG. The Finnish gas fuelling station network is one
of the fastest-growing ones in Europe as Gasum is expanding its Nordic
gas filling station network by several new stations a year (Gasum, 2019).
Furthermore, a growing trend in natural gas consumption is expected
in the transport sector (Elering, 2018). In addition, Estonian CNG
distribution companies have indicated that the Estonian CNG market
is already competitive and is set to gradually increase in scale. Further-
more, Eesti Gaas recently announced about company’s plans to expand to
neighbouring countries, such as Latvia and Lithuania (PetrolPlaza, 2019).

The future role of natural gas of fossil fuel origin in Europe has never
been more uncertain than it is today. Gas is under increasing scrutiny as
the EC adopted a new green deal with a stronger than ever backing of
carbon neutrality by 2050 (Simon, 2019). The European Commission’s
2050 long-term climate strategy foresees up to 90% less fossil gas demand
compared to today. This strategy has already delayed European Commis-
sion’s new reforms over EU gas market rules. According to van Renssen
(2019), “the Commission has gone quiet recently over a highly-anticipated
reform of EU gas market rules. Its new director-general for energy, Ditte
Juul-Jørgensen, did not mention it at a first high-level meeting of member
states in September. Nor is it cited in von der Leyen’s mission letter to her
would-be energy commissioner, Kadri Simson”. Moreover, there is a clear
change in the terminology. As van Renssen (2019) argued “…what EU
officials once called the ‘gas package’ has been rebranded the ‘gas decar-
bonisation package’ or simply the ‘decarbonisation package’”. According
to Klaus-Dieter Borchardt, the European Commission’s director for the
internal energy market, the aim of the package is to create Europe’s first
regulatory framework for green—renewable or decarbonised—gas (van
Renssen, 2019). In addition, Florian Ermacora, a senior official at the
European Commission’s energy directorate, stressed the key principle
of the European Commission’s attitude towards gas—“no lock-in into
natural gas” (van Renssen, 2019). According to Ermacora, “it’s clear
that, if we want to go for a carbon neutral Europe in 2050, natural gas
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will not be able to do the job of decarbonisation. The EU’s 2050 climate
neutrality goal also means that we cannot rely for decades on imports of
natural gas. Any investment which is done now, including new LNG facil-
ities, needs to put this question: is this decarbonisation-fit?” (van Renssen,
2019).

In the context of the EU transition to a low-carbon economy, the gas
industries, including LNG operators, could face significant uncertainties
and transformations over the next decades. For example, whether the exis-
tent LNG infrastructure could be used to transport and store green gases?
How competitive LNG gas will be in case the European Commission
puts decarbonisation premium of LNG imports from Russia, Norway or
the USA? Unless industry and policy makers will find effective answers to
these questions, the prospects of LNG look uncertain.

Importance of Poland as Gas Hub

Looking towards the future, the economic viability of the Klaipeda LNG
terminal depends very much on the broader gas market development
in Poland. Poland has ambitions to become the gas hub of Central
and Eastern Europe, and its interconnection plans in all directions have
significantly progressed (Tuohy, 2019). Poland can—or soon will be able
to—draw on storage capacities in Ukraine, additional import possibili-
ties via interconnections with the Czech Republic, Slovakia, Ukraine, and
Lithuania (Map 8.1).

In addition, having signed both spot, medium-term and long-term
contracts respectively with Qatar and the USA, Poland is also expanding
its LNG infrastructure in Świnoujście to boost its regasification capacity
from 5.0 bcm to 7.5 bcm (then possibly up to 10 bcm/year following
further extension). Moreover, Poland’s Gaz-System and its Danish coun-
terpart, Energinet, agreed to proceed with the Baltic Pipe project, a long-
held-PCI-funded project to link Poland with Norway’s gas fields (Shotter,
2019). According to Jakubowski, CEO of Polskie LNG, “Poland is
working on interconnectors with Lithuania, Ukraine, Slovakia and the
Czech Republic to be able to deliver surplus volumes to neighbouring markets
to create a regional gas hub. … The Baltic pipe can give us very stable
supplies to the Polish gas market on a long-term basis. The LNG terminal
can give us flexibility and price arbitrage” (Shotter, 2019).

As a result, Poland is in the process of significant diversification of gas
supply options in the region. The construction of new interconnections
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1. Bal c Pipe:
Capacity: 10 bcm/y towards PL, 3 bcm/y towards DK
Commissioning: 2022
Status: FID taken, ongoing engineering works

2. Poland-Czech Republic Interconnector
Capacity: 5 bcm/y towards CZ, 6.5 bcm/y towards PL
Commissioning: 2023
Status: design/permi ng completed, prepara on of FID

3. Poland – Slovakia Interconnector
Capacity: 4.7 bcm/y towards SK, 5,.7 bcm/y towards PL
Commissioning: 2021
Status: FID taken, tendering ongoing

4. Poland – Ukraine Interconnector
Capacity: 5 bcm/y both direc ons
Commissioning: 2022
Status: FID taken, ongoing engineering works

5. Poland – Lithuania Interconnector
Capacity: 2.4 bcm/y towards LTU, 1.9 bcm/y towards PL
Commissioning: 2021
Status: 60 percent construc on completed

1

2
3

4

5

Map 8.1 Major infrastructure projects between Poland and its neighbouring
countries (Abbreviations CZ = the Czech Republic, DK = Denmark, FID =
final investment decision, LTU = Lithuania, PL = Poland, and SK = Slovakia.
Source The Author)

will not only strengthen the attractiveness of the Polish gas market but
also potentially spur the growth of trading and market liquidity. Never-
theless, the prospects of these developments will very much depend on
whether all regional countries involved will find common ground over
the regional gas market design.

Conclusions

The Baltic States have often been considered being one the most exposed
to energy supply problems in the EU. Most of the dangers resulted
from their strong dependence on gas delivered from one supplier, namely
Russia. Despite that, in the past ten years, countries in the region have
made an important progress towards diversifying their energy supplies,
especially of natural gas. This progress was brought about because of
remarkable political will as well as improved regional co-operation has
resulted in considerable economic benefit while decreasing the three
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countries’ vulnerability to outside pressure. The important stimulus for
the co-operation has been clear EU policies and legislation concerning
the creation of internal gas market.

The Baltic States have already completed or are in the process of imple-
menting some important national and regional projects, which serves as
a precondition for the creation of regional gas market. One of the main
symbols of the progress of energy diversification is the development of
the Klaipeda LNG terminal, which has significantly improved security
of supply and ended the sole reliance on Russian gas supplies. More-
over, the development LNG terminal has also facilitated the development
of other important regional infrastructure. In addition, Klaipeda LNG
terminal plays an important role in mitigating possible supply disruptions
via pipelines from the east.

In terms of the effects on the development of local and regional gas
market, the creation of LNG terminal in Klaipeda has contributed to
the reduction of wholesale market prices. Moreover, the utilisation of
the LNG terminal in Klaipeda for gas supplies to the Baltic States is
increasing. In addition, LNG terminal’s value for regional gas market
development is clearly demonstrated by the significant increase in terminal
users from other Baltic States in recent years.

Despite the importance of diversification of infrastructure and the
development of local and regional gas market, the construction of the
Klaipeda LNG terminal has also been affected by the domination of self-
interests and the lack of understanding of regionalism among the states.
There have been clear political and economic disagreements among the
Baltic States with regard to LNG options in the region. Moreover, the
operational model of the LNG terminal in Klaipeda based on subsidised
gas tariff raised concerns from other Baltic States over possible gas market
distortion in the Baltics.

Another issue for the utilisation of LNG terminal in Lithuania is
presented by the low and declining gas consumption volumes in the Baltic
States. Moreover, the future role of natural gas of fossil fuel origin in
Europe has never been more uncertain than it is today. Gas is under
increasing scrutiny as the EC adopted it new green deal with a stronger
than ever backing of carbon neutrality by 2050. In the context of the EU
transition to a low-carbon economy, the gas industries, including LNG
operators, could face significant uncertainties and transformations over
the next decades.
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CHAPTER 9

Energy and Climate Policy: Driving Factors
Affecting the Future of LNG in Latvia

Reinis Āboltiņš

Introduction

LNG is entertaining a special role globally, regionally and locally as a
fuel that is freely available, that can have very competitive price and that
is seen as a temporary solution to climate issues associated with energy
and transport sectors. The specifics of LNG lie in the role of infrastruc-
ture: presence or absence of LNG import facilities can be either a factor
facilitating energy independence and a breakthrough in fuel change in
transportation or an obstacle to gas supplies altogether. It is a rather
complex set of factors that is going to determine the future of LNG in
Latvia, but the main conclusion is that wherever there is potential to use
natural gas, there is also potential for LNG.

This article examines possibilities of developing LNG import infras-
tructure in Latvia considering the context of the local and regional energy
market and the potential impact of climate and energy policy on the
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local and regional energy portfolio. Since the regional context is rele-
vant for this analysis, for comparative purposes most of the figures include
reference to data describing situation in Finland and Poland as well.

Next section of the article explains the relevance of the structure of
energy production capacities in national as well as regional context of
the three Baltic States. Thereafter, the article discusses how the regional
gas market development can affect potential LNG supplies and decisions
about building new LNG infrastructure in Latvia. It illustrates the role
of the Inčukalns underground gas storage after gas market liberalisation
in Latvia and elaborates about the Skulte LNG import terminal project
explaining current developments and factors affecting the project. Section
on energy demand provides a short overview of the dynamics of energy
demand and what influence it can have on natural gas demand in future.
It is followed by sections discussing factors that may have a positive
effect on gas demand in Latvia and providing a more global backdrop
to the gas market development in the Baltic States. A dedicated section
highlights how European energy and climate policy plays into the local
context. Section on the geopolitical context to the potential LNG flows
to the Baltic States shows things into a bigger picture before summarising
conclusions at the end of the article.

Energy Portfolio and Regional Context

Natural gas still plays an important role in Latvia’s energy portfolio as
district heating in the capital city Riga largely depends on natural gas.
The two larger natural gas combined heat and power plants (CHPPs)
in Riga represent the second largest source of power generation (Latven-
ergo, 2021). They represent the largest source of natural gas consumption
in Latvia.

On average, slightly more than one third of electricity in Latvia is
produced by large hydroelectric power plants (HPPs), just under one
third of electricity comes from natural gas (combined cycle gas turbine
power plants or CCGTs) and the remaining one third of electricity is
imported.1 Key factors influencing domestic production of electricity are

1 Combined cycle gas turbine is highly efficient energy generation technology that
combines a gas-fired turbine with a steam turbine. The design uses a gas turbine to
generate electricity and then captures the resulting waste heat to create steam, which in
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hydrological conditions in the Daugava River and the need for heat, espe-
cially during the periods of the lowest demand, which usually coincide
with the summer months (June–August). As the Daugava is a lowland
river the HPPs are run-of-the-river type HPPs and can be very effec-
tive when the water flow is sufficient, and that usually happens during
the spring flood season between the end of February and the begin-
ning of May. The electricity generation data from Augstsprieguma t̄ıkls,
Latvia’s electricity TSO, on power generation sources in 2020 illustrates
that the share of electricity generated by large HPPs constitutes nearly a
half of total generation during this period, while large CCGT combined
heat-and-power plants account for 32% (Fig. 9.1).

Thus, natural gas plays an important role (fluctuating between 25
and 35% of total power production) in Latvia’s domestic electricity
production. Domestic production and the choice of technology to ensure
scalable generation depends on demand and supply in the Baltic States as
a region and Estonia and Lithuania in particular, and the situation in the
region can have implications for the use of natural gas in electricity gener-
ation. In terms of power generation, the three Baltic States have close to
equal capacity with Lithuania having had to downscale with the closure of
the Ignalina nuclear power plant in 2009, which turned the table for the
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based on Augstsprieguma t̄ıkls [2021])

turn drives a steam turbine significantly increasing the system’s power output without an
increase in fuel consumption.
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country and increased the role of natural gas. In other words, the closure
of Ignalina pushed Lithuania to become the first among the Baltic States
to liberalise its gas market and to create LNG infrastructure (LNG import
terminal in Klaipeda) making possible alternative gas supply to Russian
gas.

A role of natural gas in power and heat production has remained stable
over the past 10 years in Latvia and Estonia, while the use of natural gas
in Lithuania for power and heat production has been steadily decreasing
since 2010 (Fig. 9.2). Natural gas consumption in Estonia has never been
high, it has mostly fluctuated at around 0.7–0.8 bcm per annum and gas
has covered district heating and industrial demand.

Figure 9.2 illustrates that among the five countries that are going to
be interconnected by gas pipelines once the Gas Interconnection Poland
- Lithuania (GIPL) linking the gas transmission systems of Poland (and
thus with the rest of Europe) and Lithuania is completed, Poland has
doubled its power production from natural gas between 2015 and 2019,
which is indicative of the trend of switching over from the use of coal
to natural gas in the light of the EU’s energy and climate policies that
have had rather cold reception by the Polish Government. Although a
growing gas demand in Poland is likely going to be covered by pipeline
supplies from various European destinations, including Russia, and LNG
supplies through Poland’s own LNG import terminal in Świnoujście, the
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GIPL interconnection would provide for elasticity of gas supplies in both
directions across the Lithuanian–Polish border. It is not clear, what will
be the impact of the GIPL on the gas market, and whether gas flows
through the GIPL pipeline would have a negative impact on the LNG
import terminal project in Gdańsk.

Hydro power plants in Latvia and Lithuania are another sizeable
asset that provides important capacity that can supply low-cost electricity.
However, hydro power plants can produce electricity at their maximum
capacity in a cyclical way as topography in the Baltic States is flat and
does not allow to accumulate significant water reserves. Hydro resources
are particularly important in Latvia where HPPs can serve as an impor-
tant balancing and peak-shaving asset along or by replacing natural gas
(CCGT) capacities.

In terms of the dynamic of change in primary energy consumption, the
trend has been stable showing a steady growth in all five interconnected
countries. Lithuania experienced a reduction just after the closure of the
Ignalina nuclear power plant, but afterwards the trend has been similar to
the trajectories in the rest of the quintet (Fig. 9.3). The data on primary
energy consumption in absolute figures confirms the trend and illustrates
the convergence of consumption trends in the three Baltic States and the
different scale of primary energy consumption in Finland and Poland.
As noted above, only one country among the five, namely Poland, can
potentially expect growth in primary energy consumption and increase in
the use of natural gas for power and heat production.
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It is interesting to analyse the gross available energy by product to
see the differences in the relevance of natural gas in the energy portfolio
in each of the five countries. Figure 9.4 illustrates the CCGT capaci-
ties available for electricity and heat production. Finland and Latvia are
leading in this respect while Estonia has no CCGT capacity at all. Given
the requirements of energy and climate policy targets it can be predicted
with high probability that Poland is going to invest in gas-fired power
plants to replace coal power plants in the next decade and beyond. Thus,
there is enough justification for natural gas and therefore also LNG to
remain part of energy portfolios. Although Estonia is seeking a different
path to carbon neutrality than choosing a different fossil fuel to cover its
power production needs, it still cannot be excluded that small capacity
natural gas CHPPs might have their role, provided they find sufficient
heat demand sources to justify the investment in the technology. Alterna-
tively, natural gas may continue to have a certain role as a fuel of choice
for boiler houses for district heating.

In terms of gross available energy, the total numbers for the Baltic
States are similar (Estonia 6,587 toe, Latvia 4,831 toe and Lithuania
7,996 toe) while the significantly higher numbers for Finland (5–7 times
higher) and Poland (up to 20 times higher) reflect the different scale
of energy needs. The figures for natural gas follow the same layout.
However, they also indicate the differences in the need to ensure natural
gas imports in terms of volumes to be secured. Poland is well above
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of the volumes of natural gas required to cover the needs in Estonia,
Latvia, Lithuania and Finland, which are technically a part of a single gas
market.2 Again, the GIPL interconnection would not only serve as a secu-
rity backup for the supply of pipeline gas from European destinations via
Poland to the Baltic States but has the potential to play a role from the
market perspective.

There is, however, a trend in energy consumption, which cannot be
ignored. This trend indicates large changes that energy sector is facing,
and this trend has implications for the future role of natural gas in the
region. Although renewables and biofuels have been gaining ground
slowly in the Baltic States and have had only a slightly quicker pace in
Poland and Finland, their share in gross available energy, especially in
Latvia and Finland and to a lesser extent also in Lithuania and Estonia, has
been increasing. It must be noted though that Finland and Latvia already
are among the three EU nations with the highest overall share of renew-
able energy, and Latvia has the third highest share of renewable energy
in electricity production in the EU (European Commission, 2020). The
policies aimed at increasing the share of renewables in energy production
and gross final energy consumption have had result, and a gradual fuel
change away from fossil fuels is part of that. However, the use of natural
gas in transport sector is a different story as it contributes to a fuel change
from petroleum products to environmentally more friendly solutions and
has the potential to serve as a transition fuel. A 2018 Nordic Energy
Research study has identified ability to coupling of renewable power to
other sectors such as heat and transport, and gas has significant potential
for increased flexibility of energy system (Farid et al., 2018).

Regional Gas Market Context

The Klaipeda LNG terminal and the Balticconnector interconnection
are operational and are used for supplying natural gas to customers in
the Baltic States and Finland. This infrastructure represents an alterna-
tive route of supply allowing imports of natural gas differently than via
pipelines from Russia. It must be noted though, that natural gas in the
Finnish gas transmission system originates from Russia. As the Klaipeda
LNG facility is not always utilised to its full technical capacity, a question

2 Lithuania is not a part of the single gas market of the Baltic States and Finland from
the legal and regulatory point of view.
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remains whether developing own LNG infrastructure in Latvia is a neces-
sary and viable solution. There is no simple answer, but the following
sections provide a hint of an answer to this question.

Natural gas has had an important role in Latvia and Lithuania and will
continue to have such a role although with slightly different emphasis.
Prior to the construction of the Klaipeda LNG import terminal, pipeline
gas from Russia used to be the sole source and route of supply to the
Baltic States. While gas import dependence of Latvia, Lithuania and
Poland has been fluctuating, the indicator for Estonia and Finland has
remained at 100% over the course of 20 years.3

Single Gas Market of the Baltic States and Finland

Because of the small size of the individual gas markets in the Baltic States
and because of the need to make the best out of the existing gas infras-
tructure in the region, the liberalisation of gas market brought about
understanding in Estonia, Latvia and Lithuania that a regional gas market
would serve the needs best. Initially, the idea was to establish a single
gas market incorporating the three Baltic States, but the understanding
that the Baltic market would be more liquid and interesting also for gas
suppliers if Finland became a part of this single market area was soon
reached. The pragmatism of this development was strengthened by the
construction of the Balticconnector gas interconnection between Estonia
and Finland (Baltic Connector Oy, 2020; Elering, 2020).

The gas TSOs of Estonia, Finland and Latvia signed an agreement (so
called ITC agreement) about transmission system operators’ compensa-
tion mechanism in 2019. The agreement came into force on the 1st
of January 2020 (Conexus Baltic Grid, 2019), effectively marking the
beginning of a single gas market area in these three countries. Although
Lithuania had not formally become a part of this area by November
2020, Lithuania plays an important role in the regional gas supply as
the only LNG import terminal of a regional significance for the Baltic
States is situated in Klaipeda, Lithuania. The LNG terminal can supply
up to approximately 80% of the cumulative demand in all three Baltic
States. In 2019, Lithuania supplied 0.54 bcm of natural gas to Latvia,
which is approximately 22% of the total gas supply of Latvia. Amber Grid,

3 Natural gas import dependence illustrates the share of imported natural gas in natural
gas consumption of a country.
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Lithuania’s gas TSO, has implemented transmission system development
projects that have increased the capacity of gas transmission pipelines to
transport (gasified) natural gas from the Klaipeda LNG terminal into the
rest of Lithuania’s gas transmission system and across the border into
Latvia’s gas transmission system.

Latvia’s gas transmission system is operationally managed by Conexus
Baltic Grid - Latvia’s natural gas transmission system operator. It is
well-developed and can comfortably accommodate capacities that ensure
secure gas supplies to consumers in Estonia, Latvia and Lithuania. It
provides gas transit services to Estonia or Finland, and gas storage at
the Inčukalns UGS, which has 2.4 billion cubic metres storage capacity
(Conexus Baltic Grid, 2019).4 It serves as an important element in the
Baltic system of security of gas supply.

The Inčukalns UGS After the Market Liberalisation

Natural gas lobby in Latvia initiated a debate, including discussions in the
Latvian Parliament, just before the liberalisation of the Latvian gas market
in April 2017 on the ability of the UGS to survive if the gas incumbent
and actual monopolist JSC Latvijas gāze would decide to avoid using the
UGS for storing gas there. As decisions about gas market liberalisation
had already been made a year earlier, the purpose of such debate was to
exercise pressure on the government and decision makers to finance a
guaranteed volume of natural gas to be stored in the UGS (SKATIES,
2017). However, the data of Conexus Baltic Grid indicates that despite
warnings and threats that Inčukalns UGS might experience shortage of
gas for storage because of the market liberalisation, there has been a suffi-
cient interest from companies to store gas in Inčukalns. There was an
initial drop in the volume of stored gas right after the market liberalisa-
tion. The stored volume of the Inčukalns UGS reached 1.55 bcm in 2015,
1.25 bcm in 2016, 1.16 bcm in 2017 and 1.11 bcm in 2018 of the total
storage capacity of 2.4 bcm (Conexus Baltic Grid, 2017, 2021). In 2019,
however, the volume of stored gas (1.58 bcm) reached two thirds of the
total capacity (Conexus Baltic Grid, 2019, 2021), which is a good result

4 The Inčukalns UGS is a part of Conexus Baltic Grid, Latvia’s gas transmission and
storage operator. JSC Augstsprieguma t̄ıkls, Latvia’s electricity TSO, holds 68.46%, MM
Infrastructure Investments Europe Limited 29.06% and other shareholders 2.48% of the
shares of Conexus Baltic Grid.
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considering the market is going through the early days of development
and understanding what works and what needs to be adjusted.

The pattern of the use of the natural gas transmission and storage
infrastructure has changed since the liberalisation of gas market in the
Baltic States in general and in Latvia in particular, as it possesses the only
gas storage facility of large scale in Inčukalns. Natural gas used to be
mostly used during the heating season and the gas flows between Latvia
and Russia had distinctly seasonal character with most of gas coming to
the Inčukalns UGS during spring and summer months and flowing out
of the UGS to the consumers in Latvia and North-West Russia during
the heating season (Aboltins & Akule, 2014).5 With the implementa-
tion of the EU Gas Directive 2009/73/EC unbundling requirements
and the liberalisation of the gas market in Latvia in 2017, gas market
stakeholders and participants have adjusted their patterns of gas consump-
tion (European Union, 2009). Incoming and outgoing gas flows at the
Inčukalns UGS have become more dynamic owing to a competitive
interest from suppliers and traders to store gas for later use according
to market situation.

The Beginning of the LNG Story in Latvia

When it comes to LNG specifically, making LNG as an alternative to
pipeline gas from Russia was a matter of a debate already a decade ago.
Latvia, along with Estonia and Lithuania, became increasingly aware that
they are hostages to a situation, where they must rely on gas supplies
from one source and in Latvia’s case—via one route. Most importantly,
they had to pay the price that is asked with no leverage whatsoever to
negotiate for more lucrative conditions for the buyer.

The European Union was also aware of the Baltic States as an energy
island within the EU that needs to develop their energy system away from
dependence on too few suppliers and supply sources. A study on LNG
infrastructure of regional importance for the DG Energy of the Euro-
pean Commission in 2012 identified several potential landing points for

5 The gas flows crossing the Korneti exit point from Latvia to Russia have shrunk
significantly since the 2015–2016 season when 0.26 bcm were transported to Russia,
amounting to 0.1 bcm in the 2016–2017 season, 0.05 bcm in the 2017–2018 season,
0.07 bcm in the 2018–2019 season and 0.04 bcm in the 2019–2020 season (Conexus
Baltic Grid, 2017, 2021).
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incoming LNG deliveries in the Baltic States: three in Estonia, two in
Latvia and one in Lithuania. The study concluded that project costs in
all six location would generally require a sizeable investment, but noted
that Paldiski in Estonia would make most sense when it comes to costs
and benefits from the implementation of a project of a regional signif-
icance especially if the Balticconnector interconnection on the Estonian
side would land near Paldiski (booz&co, 2012).

The Skulte LNG Project

No early discussion about LNG supplies to the Baltic States seriously
considered the Skulte LNG import terminal project as a potential or viable
project. Instead, Riga and Ventspils were the two destinations under
consideration. The most likely reasons for considering Riga as the loca-
tion for an LNG terminal are the fact that Riga is the capital city and most
of natural gas consumption is concentrated in and around Riga because
of district heating demand, which is covered by two large units. In turn,
the most likely reason for considering Ventspils was its large maritime
port. However, Ventspils is not connected to the national gas transmission
system and it does not have a gas distribution system either. On the other
hand, it could have one and Ventspils could be connected to the national
transmission grid by transforming the existing oil product pipeline into a
gas pipeline.6 LatRosTrans, which is the operator of the pipeline, has been
investigating a possibility to convert the crude oil pipeline into a natural
gas pipeline and make it a part of the gas transmission system, albeit with
no success so far (LatRosTrans, 2021).

The idea of creating an offshore LNG import and regasification
terminal in the small port of Skulte on the East Coast of the Gulf of
Riga and just 34 kilometres from the Inčukalns UGS, dates back to late
2013 and early 2014 (Skulte Port Authority, 2021). Then, a group of

6 LatRosTrans has two parallel pipelines connecting Polotsk in Belarus and Ventspils in
Latvia. One of the pipes used to be for petroleum products and another one for crude oil.
The length of the petroleum products pipeline is 340 kilometres and the crude oil pipeline
is 336 kilometres long. The pipelines can hold 242,819 m3 of oil. The Polotsk-Ventspils
crude oil pipeline has been emptied, cleaned and conserved. The petroleum products
pipeline transports diesel fuel at a throughput capacity of up to eight million tonnes
per year. LatRosTrans is owned by JSC Latvijas kug‘ niec̄ıba (Latvian Shipping Company)
(66%) and JSC Transnefteproduct (34%) (LatRosTrans, 2021).
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Latvian individuals and investors of Norwegian and US origin were inter-
ested in building of LNG terminal in Latvia. According to the initial idea,
the terminal would be able to receive LNG carriers with a capacity from
40,000 cubic metres to 170,000 cubic metres.

The project would consist of two essential components: (1) an offshore
regasification unit and (2) the pipeline. The terminal itself would be a
floating regasification unit (FRU) without an LNG cold storage facility.
A pipeline between the terminal and the Inčukalns UGS need to be
constructed. The total length of the pipeline from the offshore terminal
near Skulte to Inčukalns is estimated to be 39 kilometres with five kilo-
metres of a subsea pipeline and 34 kilometres of an onshore pipeline. The
LNG import capacity is estimated at three million tonnes per annum,
which equals to 4.08 bcm of natural gas per year. The terminal indi-
cates that the regasification capacity could reach 4.18 bcm annually
(Skulte LNG Terminal, 2020a). Costs of building the import terminal
are estimated approximately at USD 120 million.

The Skulte LNG terminal company (Skulte LNG) was established in
2016 (Skulte LNG Terminal 2020a). It has few employees, its regis-
tered capital is USD 50,820, and the ownership is split between two
shareholders, namely National Gas Terminal Society (83.33%) and Pēteris
Ragaušs (16.67%) (LURSOFT, 2021a), an American businessman of a
Latvian origin with experience in managing positions in oil and gas
industry (Skulte LNG Terminal, 2020b).7 In addition, Arnfinn Unum, a
Norwegian businessman, has been reported to be a co-owner and chair-
person of the Supervisory Board of the Skulte LNG Terminal (Skulte
LNG Terminal, 2020a; Unum, 2021). The turnover of Skulte LNG in
2019 was merely USD 2,904 (LURSOFT, 2021a).

Skulte LNG has been advocating a development of the LNG terminal
project with different stakeholders since. The emphasis has been on
achieving agreement with a state-owned energy company JSC Latven-
ergo, which is the largest natural gas consumer in Latvia. In addition,
Skulte LNG has been lobbying its interests with the national gas TSO

7 The National Gas Terminal Society (Nacionālā gāzes termināļa biedr̄ıba in Latvian), an
NGO, was established in August 2013 with two defined goals: (1) facilitate construction
and operation of gas terminal in Latvia and (2) facilitate the development of the market
of energy carriers in Latvia. The annual report for the year 2019 indicates that it had just
one unpaid employee. The society’s balance sheet indicates an income of USD 67 and an
expenditure of USD 52 in 2019 (LURSOFT, 2021b).
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Conexus Baltic Grid about the guaranteed use of infrastructure for the
gas imports to ensure the terminal and the pipeline connecting Skulte
LNG terminal and the Inčukalns UGS are economically viable.

According to Skulte LNG, the success of the project is largely based
on the assumption that Conexus will either buy the pipeline from Skulte
LNG or build the pipeline itself, making it part of the Latvian gas trans-
mission system. Costs of building the pipeline are estimated to be some
USD 36 million. Approximately 0.8–0.9 bcm need to be regasified annu-
ally to cover the costs associated with building the FRU without a state
subsidy. The aforementioned volume would ensure that the regasification
tariff stays at USD 1.45/MWh. Skulte LNG presumes that approximately
one third of the minimal annual capacity of the terminal (0.28 bcm) will
be used by JSC Latvenergo. A business plan of the project stipulates that
JSC Latvenergo would have to pay up to USD 3.63 million annually for
using the services of the terminal. Last but not least, regasification service
agreements would have to be concluded with the potential users of the
Skulte LNG terminal for the FID to be reached (Skulte LNG Terminal,
2020b).

The developers of the project have been busy pursuing two main
goals: (1) to identify a potential strategic investor and (2) to lobby for
the status of an object of national interest. The second goal is needed
to avoid the possibility that municipalities and residents affected by the
project can formally challenge it and thus effectively derail it (SKATIES,
2019). Certain progress in building strategic partnerships was allegedly
achieved at the end of 2019. Then, Korea’s Kogas was identified as
having interest in the project (Zalite & Neimane, 2019). However, the
status of these negotiations was unknown to the general public by the
end of 2020. Moreover, attempts to lobby the project as a PCI with the
Latvian Government and the European Network of Transmission System
Operators for Gas (ENTSO-G) persist.

As for the status of an object of national interest, lobbying efforts
had not succeeded by the end of 2020. In other words, the project has
not received any particularly favourable status by that time. According
to the Spatial Development Planning Law, objects of national interests
are territories and objects necessary to ensure essential public interests,
protection and sustainable use of natural resources. A proposition about
granting a project or an object this status is prepared by sectoral ministries
and the status is officially established by the Cabinet of Ministers by
adopting Latvian Government regulations about a particular object (The
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Latvian Parliament, 2011). In this case, the relevant sectoral ministry
would be the Ministry of Economics, which bears the responsibility
for energy sector. This status can be useful because it provides a fast-
track decision-making about issuing construction permits. It stems from
the Construction Law that a construction permit can be issued if the
construction intention conforms to the spatial plan, local plan (if such
has been drawn up) and detailed plan (if such is necessary in accordance
with laws and regulations) of a local government, except when a construc-
tion intention is related to an object of national interest (The Latvian
Parliament, 2014). The law, however, stipulates that the proposal about
granting the status of an object of national interest shall contain the justi-
fication for the choice of location and the results of the environmental
impact assessment (The Latvian Parliament, 2011). The environmental
impact assessment of the project has been ongoing since December 2018,
and it is expected to have a critical role for the future of the project.

The Energy Demand in Latvia

Natural gas incumbent JSC Latvijas gāze forecasted in 2015 that natural
gas consumption in Latvia will shrink by 50% by 2030 primarily due to
two reasons: (1) an increase in energy efficiency and (2) a fuel switch. This
is confirmed by energy demand models for 2030 and beyond (Allena-
Ozolina et al., 2020).

Primary energy consumption in Latvia has slightly decreased between
2005 and 2015, whereas thereafter consumption has been gradually
increasing (Fig. 9.5). A forecast until 2050 indicates that gas demand
may vary depending on climate and energy policy instruments that will
be chosen to align energy and climate policy with the EU and national
climate targets.8

8 The TIMES (MARKAL EFOM) model was used by the researchers of the Insti-
tute of Energy Systems and Environment of the Riga Technical University in a study
in 2020. The model has three scenarios: (1) the reference scenario, (2) the baseline
scenario and (3) the NECP2030 scenario. 2017 is the reference year. The reference
scenario does not include the existing taxes, such as the CO2 tax and natural resource
tax. Compared to the baseline scenario, the reference scenario allows to assess an impact
of the existing tax policy. The baseline scenario considers the development of the energy
sector according to the business-as-usual principle. The NECP2030 scenario takes into
consideration policy measures indicated in Annex 4 of the NECP2030 to factor stimuli
for renewable energy technologies, energy efficiency, fuel change in energy and transport
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Fig. 9.5 Share of natural gas in final energy consumption of industry (%)
(Source The Author, based on Eurostat 2021)

The results of the model show that consumption of natural gas
increases in the reference scenario by 2030 as well as by 2050. A similar
trend is projected in the base scenario, albeit the increase of natural gas
consumption is smaller in 2030 than in the reference scenario and the
level of consumption in 2050 is close to that in 2017. In the NECP
scenario, natural gas consumption decreases only slightly by 2030.9 It
decreases significantly by 2050 dropping to 26% of all primary energy
consumption while the share of wind and solar photovoltaic energy expe-
riences its largest increase by 12 and 15% respectively (Allena-Ozolina
et al., 2020).

Another model shows either a gradual or radical decrease of the role
of natural gas over the next 20 years (Blumberga et al., 2020). Natural
gas has been a key primary energy resource for district heating. Unlike
in electricity production and supply, heating (including district heating)
requires the heat to be produced close to the place of consumption. The
role of natural gas in a number of models shrinks, and modelling results
indicate that this is especially true for gas consumption outside the capital
city Riga. It is likely that the main sources of natural gas consumption
will remain with larger industrial gas users in Riga and its agglomeration,
and in the regions where enterprises use natural gas in their industrial

sectors, as well as measures aimed to disincentivise investment in fossil energy technologies
into the calculations of the TIMES model (Allena-Ozolina et al., 2020).

9 NECP stands for National Energy and Climate Plan of Latvia.
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processes. Larger residential areas in Riga and other cities with the estab-
lished gas distribution system are likely to experience a gradual phase-out
of natural gas. However, gas prices and changes in factors influencing gas
prices can have a significant impact on the technology transition for space
heating purposes (Blumberga et al., 2020).

The share of natural gas used in industrial sector has been decreasing
in Latvia steadily. The main drop was experienced when JSC Liepājas
metalurgs, a steel producing company and one of the two largest gas
consumers in Latvia, switched its production processes from using natural
gas over to electricity. In the Baltic States, natural gas has maintained its
proportion in final energy consumption with no radical changes. Beyond
the Baltic States, there are prospects that the role of natural gas will be
notably increasing in Poland due to a fuel change.

Latvia’s National Energy and Climate Plan 2030 (NECP2030) projects
shrinking of the share of natural gas in primary energy consumption
towards the year 2030. In addition, final energy consumption and primary
energy intensity in the baseline and target scenarios is projected to
decrease approximately by a half between 2017 and 2030 (Government
of the Republic of Latvia, 2019).

Key Factors Having Positive Effect on Gas Demand

A fuel change in heat and power production, the transport sector (munic-
ipal, commercial, private household), LNG for shipping (deployment of
vessels and bunkering), and a deployment of alternative fuels on land and
for maritime shipping (European Commission, 2014) are all factors that
continue to influence future consumption of natural gas in Latvia and the
Baltic States in general.

The requirements for the development of the EU core Trans-European
Transport Network (TEN-T) transport infrastructure envisages avail-
ability of charging infrastructure for electric vehicles as well as CNG
stations to facilitate a fuel change in the transportation sector from diesel
and petrol to natural gas (blue gas) and biogas (biomethane or green
gas). Fiscal policies are used to stimulate the production of biomethane,
which is predominantly used in transport sector primarily to fuel public
and commercial vehicles, but also support deployment of CNG-fuelled
private passenger vehicles.

When forecasting the use of LNG in the future energy system, Conexus
Baltic Grid has identified LNG as a replacement fuel in the transport
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sector, arguing that the use of gas as a fuel will speed up the progress
towards the target of carbon neutrality in the transport. It also supports
the idea of developing a network of gas filling stations that would make
CNG, LNG as well as bio-CNG and bio-LNG available to fleets of
commercial enterprises as well as private passenger vehicles (Conexus
Baltic Grid, 2019), as the transport sector is one of the main sources
of the greenhouse gas (GHG) emissions.

The development in Estonia’s transport sector with the introduction
and the rapid development of gas for transport infrastructure followed
by an increase of the share of natural gas (mostly biomethane) in final
energy consumption in transport are indicative of the changes that can
be expected to take place in Latvia as well (Fig. 9.6). JSC Latvijas gāze,
former gas monopoly and the dominant gas supplier, is developing new
strategies to diversify its business to encompass CNG and establish itself
as a leader in the transport sector.

On the energy efficiency side, households (individual houses and
multi-apartment buildings) are a segment that has a significant poten-
tial to consume less natural gas through implementing energy efficiency
measures, such as insulating houses and apartment buildings as well
as pursuing a more Nordic approach to choosing electricity instead of
natural gas as the main source of energy for cooking. Despite the good
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Fig. 9.6 Final energy consumption of natural gas in transport (thousand toe)
(Note The data on Poland has been omitted to allow a meaningful comparison
between the Baltic States and Finland. The figures for Poland stand at just under
500,000 toe, which is over 30 times more than in the Baltic States.) (Source The
Author, based on Eurostat 2021)
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Fig. 9.7 Share of natural gas in final energy consumption: commercial and
public services (%) (Source The Author, based on Eurostat 2021)

prospects for electricity in medium term and long term, natural gas has
been a resource and technology of choice in households as the technology
is well-known, mostly reliable, and natural gas is experiencing a prolonged
period of low prices, which are the result of global hydrocarbon market
development over the recent years. In addition, households do not worry
about the broader context of using imported fossil fuel, since a tradition,
a reliability and an affordable price are the key factors influencing their
choices.

A more widespread use of heat pumps instead of natural gas boilers is
also a future trend, even more so because natural gas supply has its limi-
tations. In other words, if there is no connection to the gas distribution
system, using natural gas requires additional infrastructure, which is costly
and needs a regular maintenance unlike its rival electricity.

The share of natural gas in final energy consumption in commercial
and public services has remained rather stable in the Baltic States since
2014. The increase in Latvia has been a bit faster than in Lithuania and
Estonia where the indicator has largely maintained its level since the year
2014 (Fig. 9.7).

Global Gas Market Trends

Although there is no immediate link between the global gas market and
Latvia, it is essential to provide the global context of natural gas and LNG
business as it influences gas prices in Latvia. A major factor in favour of
liquefied natural gas as energy choice is its potentially low price on the
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world market. Gas prices, including LNG prices, however, can be volatile
with all the risks associated with the volatility.

Global market trends are set by changes in gas demand in prime
markets (East Asia and South-East Asia), which correlates with meteoro-
logical conditions during the heating season. LNG production and supply
has also changed. New production and export facilities have been built,
especially in North America. The global LNG tanker fleet has grown to
surpass 540 LNG vessels by end of 2019 with more than 40 more vessels
in production in 2020 highlighting the expectations that LNG trade will
continue to grow (International Gas Union, 2020).

With the warmer winters over the recent years, gas demand has
declined for heating purposes although industrial use still remains in place
and is subject only to the volatility on the global commodities markets. As
the major urban areas in South-East Asia reduce their gas consumption
and gas prices decrease, LNG increasingly finds its way to other desti-
nations that are next in line as ‘the next best buyer’, and the European
markets serve this role well. LNG supplies to Europe have soared over
the past five years pushing down the price of pipeline gas, including
the imports from Russia. A warm winter in Asia reduced price differ-
entials between European and Asian spot natural gas prices, which led
to increased volumes of the US LNG exports delivered to European
destinations (U.S. Energy Information Administration, 2019).

The United States have invested heavily in building its gas export
capacity and there are eight LNG export terminals and six of those are
commercially operational and two are under construction (U.S. Energy
Information Administration, 2020a). A fuel change in the light of new
energy and climate policies in Europe and around the world are among
the factors that have been interpreted as a clear signal to the industry that
gas demand will grow for some time to come, while the last coal mines
and coal-fired power plants retire.

However, the economic growth has been modest, and the COVID-
19 pandemic has had a freezing impact on the world economy seeing
energy consumption and demand shrink dramatically. This pushed down
gas and LNG prices making it a buyers’ market even more than it has
been over the past four to five years (Reuters, 2020), but due to changes
in global demand gas prices bounced back in 2021. Under these circum-
stances, LNG supplies from the United States have to compete on an
open and transparent market with other LNG suppliers from different
continents, be it LNG producers in Algeria, Australia, Norway, Qatar or
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Russia. In addition, it should be kept in mind that Russia and Norway
are by far the EU’s largest suppliers of natural gas and the competition is
fierce (Slav, 2020). Thus, the keywords for any LNG supplies to European
destinations are competition and price.

It should be noted, however, that the US LNG export capacities
have increased significantly since the first two trains of the LNG export
terminal in Sabine Pass entered service in 2016. Five other LNG export
terminals have gone online making the total number of available trains
reach seventeen by mid-2020. Two more terminals, Golden Pass and
Calcasieu, are under construction and are expected to enter service
between 2023 and 2025 adding thirteen more trains (U.S. Energy
Information Administration, 2020b). In this context, the Klaipeda LNG
import terminal comes in handy for the Baltic States potentially allowing
to make the best out of the competitive LNG spot prices by combining
the possibilities provided by the Klaipeda LNG terminal in Lithuania and
the Inčukalns underground gas storage in Latvia.

The result of availability of historically cheap natural gas has made gas-
fuelled energy technologies more competitive: gas-fired CCGT CHPPs
have managed to adjust their production to the market situation and have
made it possible to operate with commercial success even in condensation
mode even during summer months.

European Energy and Climate Policy Context

The EU energy and climate policy might bring changes in the EU as well
as local regulatory framework making fossil fuels less competitive vis-à-vis
non-fossil alternatives. This poses a question whether own LNG facility in
Latvia would be able to survive purely on commercial terms or would the
government intervention be necessary and if so, then what cost would be
acceptable.

Implementation of the EU Gas Directive (European Union, 2009)
brought about changes in the energy market and resulted in the
unbundling of the national gas enterprise and gas market liberalisation
in 2017. By then the natural gas industry had established itself as a key
player in the energy sector through emphasising the importance of a
continued and close co-operation with suppliers of natural gas as well
as technologies and know-how to ensure operation, maintenance and
further development of the Inčukalns UGS. Besides, with the support
of the local gas industry, a lot of emphasis was put on renovating Riga
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CHPP-2 by constructing two new CCGT turbine blocks replacing the
older technologies, making heat and electricity production more efficient
and adding significant extra capacity. These actions were justified, at least
in public, on the assumption that gas consumption will remain the same
over the next decade or so, and additional power production capacity will
be needed to ensure secure supply of energy. In reality, things are set to
develop in a slightly different direction: a fuel change and a reduction
of energy consumption as the result of building renovation and other
energy efficiency measures is going to contribute to a gradual phase-out
of natural gas technologies used to produce space heating for residential,
commercial and industrial buildings.

Over the 2010s, the European Union has pursued energy policy that
focuses on reducing its dependence on fossil energy and imports of fossil
primary energy resources in particular. Reduction of excess consumption
of energy has become a key goal putting energy efficiency policies at the
centre of attention of the EU member states. The ‘energy efficiency first’
principle is enshrined in the landmark EU Clean energy for all Europeans
package resulting in a new energy efficiency target for the EU for 2030,
a revised Renewable Energy Directive and Energy Performance in Build-
ings Directive (EC DG Energy, 2019). The revised Renewable Energy
Directive sets a new binding renewable energy target for the EU for
2030 of at least 32% with a clause for a potential upwards revision by
the year 2023 (European Union, 2018a). The buildings are the largest
single source of energy consumption in the EU constituting approx-
imately 40% of energy consumption and approximately 36% of GHG
emissions. Therefore, Energy Performance in Buildings Directive is set
to achieve ambitious goals of significantly improving energy performance
of the current building stock, roughly one third of which is over 50 years
old and decrease energy consumption and CO2 emissions by as much as
five percent (European Union, 2018b).

Latvia’s building stock, both residential and industrial, that was
constructed during the second half of the twentieth century cannot
boast high energy efficiency levels. Residential multi-apartment buildings
have particularly poor energy efficiency performance, providing space for
significant energy efficiency improvements. Reducing the need for heating
in the residential sector is inevitably going to result in a reduction of heat
demand in the capital city Riga, which hosts over 50% of all residential
buildings in Latvia, as well as in other large cities and towns. Most of
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the buildings have the potential to improve their energy efficiency by 50–
70%, which means that the two large gas-fired CHPPs in Riga will be
facing a challenging situation already in the near future. JSC Latvenergo,
the state-owned energy producer and trader and operator of the CHPPs,
will most likely have to consider phase-out of one or more CCGT units.

The European Energy Union, Clean energy for all Europeans and the
European Green Deal have all made an enormous impact on energy and
climate policies of the EU member states. Most notably, national energy
and climate plans are compulsory and need to identify concrete policy
measures and instruments to ensure prioritisation of climate policy goals
and reaching of these goals during the nearest decade.

Latvia’s National energy and climate plan 2030 (NECP2030), which
is an integral part of the larger EU energy and climate policy picture,
also contains several references to the role of gas in the ‘Energy secu-
rity, reducing energy dependency, full integration of energy markets and
modernising of infrastructure’ section (Measure 6 of Annex 4 of the
NECP2030) and more specifically—in the Measure 6.1 titled ‘Ensuring
energy security, reducing energy dependency and ensuring full energy market
integration’ (Government of the Republic of Latvia, 2019). Although
there is no explicit reference to LNG, it stems from the formulation
of activities in the respective subsection that alternative suppliers need
to be attracted to and involved in the gas market. Gas interconnection
project between Latvia and Lithuania has to be finalised to ensure that
this section of the Baltic gas transmission network has sufficient trans-
mission capacity. It is quite clearly relevant to ensure physical gas flows
between the Klaipeda LNG terminal in Lithuania and Latvia, Estonia and
Finland.

Geopolitical Context

As the three Baltic States used to be 100% reliant on Russian gas supplies
for many decades with political and economic influences stemming from
this dependence, the intuitive prediction would be that geopolitics will
always be in favour of energy infrastructure projects in the Baltic States
that strengthen and ensure energy independence from the dominant
neighbour.

Ownership unbundling in the energy sector has improved energy inde-
pendence of the Baltic States in general and Latvia in particular, given the
role that energy infrastructure objects, such as the Inčukalns UGS, have
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in secure supplies of energy in Latvia and the Baltic States altogether. The
gas market liberalisation in Latvia was opposed by the gas lobby trying to
postpone any changes in the status quo for as long as possible and making
Latvia the last of the three Baltic States to liberalise its gas market and
become less dependent on gas supplies from Russia.

Debates over the Nord Stream 2 pipeline project have been on the
agenda of politicians, but not on the agenda of households, as the project
has no direct influence on potential gas supplies associated with Russia.
The project is perceived to be a key factor in the regional geopolitical
dynamics and a major issue in relations between Russia and three other
big players in international politics, namely the United States, Germany
and the EU. The USA has historically been active introducing sanc-
tions against businesses involved in the implementation of the Nord
Stream 2 project, targeting the operators of the pipe-laying vessels and
slowing down the work and postponing the schedule of accomplishing
the project. The situation changed though in July 2021 with the USA
and Germany reaching an agreement allowing completion of the project
under a precondition that Russia is not going to use it as a weapon against
Ukraine.

It is a well-known fact among Latvia’s political leadership that energy
relations play a major role in the German–Russian relations. The appoint-
ment of Gerhard Schröder, former Chancellor of Germany, as the top
official in Russia’s major energy company did not incur positive atti-
tudes in the Baltic States, Latvia included, as this move potentially
explained certain aspects of Germany not taking a more solid stance
against Russia’s near abroad policy doctrine of influence and intervention
in its neighbours’ affairs.

Germany is the largest gas consumer in the EU and its frustration
around the Nord Stream and Nord Stream 2 projects can be understood.
At the same time, those EU member states, which have had contro-
versial experience with Russia in the past do not appreciate Germany’s
support to the project, including its reluctance to see the geopolitical
influences of this pipeline project on Ukraine and beyond. A critical
moment in Germany’s relations with the Baltic States and East European
states occurred when Germany expressed its opposition to the amend-
ments of the EU Gas Directive in 2018 and 2019 that would complicate
the implementation of the Nord Stream 2 project and would make it less
profitable to operate because of limitations related to capacity booking.
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In Latvia’s energy relations with Russia, nevertheless, when it has come
down to business, it has always been about the availability of leverage
to negotiate prices for natural gas as natural gas supplies from Russia to
Latvia have never been disrupted as the Latvian consumers were always
paying the price that was asked and paying the price on time. The situ-
ation has fundamentally changed since the liberalisation of the Baltic gas
market though, and Gazprom is competing for its market share in Latvia
just as other competitors.

Apart from just doing business, LNG supplies to the Baltic States have
the potential to facilitate development of closer economic ties with the
United States, which has become a major international LNG trader over
the recent years since it opened its energy market for exports to build on
the momentum of high shale gas output. Although LNG imports from
the USA can contribute significantly to improving gas supply options
in European destinations, the share of the US LNG exports landing
in Europe constituted only 6.6% of total LNG exports by mid-2018
(Aboltins, 2018), but they grew significantly afterwards, reaching over
38% of total exports in 2019 and pushing the cumulative share to over
26% during the period from 2016 until 2019 (U.S. Department of
Energy, 2020; U.S. Energy Information Administration, 2019).

There can possibly be a role of LNG supplies to the three Baltic States
in a broader context of the Central and Eastern Europe region, but
their importance should not be overestimated and cannot be compared
with the role of the Świnoujście LNG import terminal in Poland, which
will be able to serve as an alternative route of supply of natural gas
to the four Visegrad countries (so called V4) with pipelines connecting
gas transmission systems of Poland with those of Czechia, Hungary and
Slovakia(ENTSO-G, 2020; Ruszel, 2020).

Despite almost permanently tense political relations between the Baltic
States and Russia, supplying natural gas from sources other than Russia is
not necessarily a goal in itself. The goal is to ensure the best price from the
supplier, be it from Norway, Qatar, Russia or the USA. If Russian pipeline
gas or Russian LNG can offer a competitive price, it can compete with
other suppliers on equal footing and based on the same market conditions
and rules (Henderson & Mitrova, 2015).
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Conclusions

Several conclusions can be drawn from the multiple contexts in which
the future role of LNG has to be looked at. First and foremost, there is
no need to supply LNG if there is no demand for natural gas. Thus, the
factors affecting demand forecasts should not be overlooked. Consump-
tion is set to decrease primarily as the result of a fuel change and energy
efficiency measures. The rate at which the role of natural gas will shrink
will depend on energy and climate policies and policy instruments imple-
mented to ensure transition to climate neutrality with the first threshold
of energy and climate targets to be reached by 2030 but looking forward
to 2050.

The potential of LNG in Latvia is mainly associated with the use of
natural gas generally and LNG specifically in transport sector as a replace-
ment to diesel and petrol in road transport as well as shipping. Market
deployment will depend on the choice of policy instruments to support
deployment of gas as transport fuel. Lower excise tax for natural gas in
Latvia as of the beginning of 2021 aims at facilitating the introduction of
CNG-fuelled vehicles and production of biomethane, or so called green
gas. The side effect of this policy is favourable conditions for natural gas,
or so called blue gas. One of the main challenges will be the rate of the
introduction of electric vehicles and potentially the hydrogen transport
fleet as well.

As there is a plenty of space for improvement in energy efficiency in
buildings it can be expected that active policy measures will be adopted to
decrease energy consumption for heating. The main potential lies in the
residential sector where carrots and sticks will be used actively to achieve
rapid changes, but industrial consumers will base their energy efficiency
measures on business decisions. This will be one of the two main reasons
for shrinking gas demand. Natural gas consumption has been gradually
declining since 2010 with forecasts of consumption dropping to as low as
0.75 bcm in Latvia by 2030 and even lower by 2050 owing primarily to
energy efficiency measures reaching mass scale.

Energy efficiency and a fuel switch will influence developments in
all three Baltic States, requiring the gas business to re-focus on those
segments of economy where gas is seen as a contributor to mitigating
climate change. This, once again, points towards broader use of gas in
transport sector. The bet would rather be on the development of LNG
for shipping and LNG for local and district heating serving as the main
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fuel in places with no gas distribution system or as a backup fuel in the
areas with an access to natural gas distribution system. Further develop-
ment of green gas production, including bio-LNG, might add to the list
of factors in favour of new LNG infrastructure in the region.

Whether these projected changes will create positive balance for natural
gas in primary energy consumption and, if so, will that be enough to
justify introduction of new LNG import infrastructure of sizeable capacity,
remains an open question. The potential of any new LNG import project
rests on a mix of factors including business decisions locally, regionally
and globally, as well as on energy and climate policy decisions, which may
sway in favour of natural gas and LNG in short term and medium term
but are likely to indicate a gradual phase-out of fossil fuels, including
natural gas, in long run.
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Krātuvi Un to Nāksies Sl̄egt, Draud Kalv̄ıtis. https://skaties.lv/zinas/lat
vija/sabiedriba/latvijas-gaze-partrauks-izmantot-incukalna-pazemes-kratuvi-
un-to-naksies-slegt-draud-kalvitis/. Accessed 5 November 2020.
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CHAPTER 10

New Sources of Natural Gas for Finland: The
Balticconnector Pipeline and LNG Imports

Laura Klemetti and Hanna Mäkinen

Introduction

The Finnish natural gas sector experienced notable changes at the begin-
ning of the 2020s. The natural gas market was opened to competition by
unbundling the transmission and sales of gas and by launching the Baltic-
connector pipeline between Finland and Estonia. Balticconnector also
enabled the creation of integrated gas market for Finland and the Baltic
States. Since the mid-1970s, Finland has been receiving piped natural gas
from a single supplier, first from the Soviet Union and subsequently from
Russia. Creating new gas supply routes has been visioned for years in
Finland and at first, building a connecting pipeline to Sweden was under
consideration. However, in the 2010s, creating a connection between
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Finland and Estonia became established as the main development direc-
tion. The construction of Balticconnector begun in 2018 and the work
was completed by the end of 2019 (Gasgrid, 2020c; Gasum, 2019b).
Finland has also facilitated the construction of LNG import terminals to
enable the delivery of gas outside the reach of the national gas transmis-
sion network. The LNG imports to Finland began in 2016, when the
first import terminal in Pori was opened for commercial use (Gasum,
2016). Both LNG terminals and Balticconnector are seen as contributing
to diversified gas supply in Finland.

This chapter examines the impact of new sources of natural gas on the
Finnish energy sector and the diversification of gas supply, focusing on
pipeline imports through Balticconnector and LNG imports. For Finland,
Balticconnector brings promises of diversifying gas transfer routes and
hence, enhancing energy security. However, when examining the poten-
tial sources of gas imported through Balticconnector, this study raises the
question if the pipeline alone will bring true diversification for the sources
of gas supply. The LNG imports to Finland, in turn, have remained small-
scale, mainly due to the lack of a large-capacity import terminal. While the
share of natural gas in the Finnish energy mix is rather small, the coun-
try’s natural gas market also remains limited, creating challenges for the
cost-effectiveness of gas infrastructure projects. Within this context, this
chapter addresses the challenges related to LNG infrastructure develop-
ment in Finland, as well as the more general question of the sustainability
of natural gas use in the face of tightening climate goals.

This chapter proceeds as follows: first, the recent developments in the
Finnish natural gas sector, including natural gas consumption and the
market liberalisation are reviewed. The chapter then turns to examine the
sources of natural gas supply to Finland and the significance of the Baltic-
connector pipeline in terms of their diversification. Next, the prospects
and limitations of LNG use in Finland are analysed, paying particular
attention to the LNG infrastructure development, as well as the environ-
mental impact of gas use and its potential alternatives. The chapter ends
with conclusions.
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Recent Developments
in the Finnish Natural Gas Sector

Natural Gas Consumption in Finland

According to Statistics Finland (2020a), total energy consumption in
Finland in 2019 was 1.36 million terajoules (TJ). In 2019, wood fuels,
oil and nuclear energy had the largest shares in Finland’s total energy
consumption—28, 23 and 18% respectively—and the share of natural
gas was five percent. Compared with the previous year, total energy
consumption fell by one percent, mainly due to the six percent fall in the
consumption of fossil fuels and peat. The decrease in the consumption of
fossil fuels and peat resulted, among others, from the reduced use of fossil
fuels in separate production of electricity, tax increases for particularly
coal and peat, and the considerable rise in the prices of emission rights
(Koistinen, 2019; Statistics Finland, 2020a; Tax Administration, 2019).
The consumption of natural gas decreased by four percent compared with
the previous year, amounting to 73,000 TJ, or 2.1 bcm. During the past
ten years, the natural gas consumption has approximately halved, as has
also its share in total energy consumption (Fig. 10.1).
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Fig. 10.1 The consumption of natural gas and its share in total energy
consumption in Finland in 2000–2019 (Source The Authors, based on Statistics
Finland [2020c])
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In Finland, the main consumers of natural gas are industry and
energy production and, unlike in Central and Eastern Europe, house-
hold consumption of gas is marginal. The share of industry in natural gas
consumption is almost 60% and the share of heat and power production
nearly 40% (Energy Authority, 2019), making the share of other uses of
gas, such as direct gas heating of buildings and cooking in households
and restaurants, insignificant. Chemical and forest industries are the main
industrial users of natural gas. Natural gas is utilised as raw material in
the production of hydrogen in oil refining and other chemical industry’s
processes. It is also an ideal fuel in industrial processes where, for instance,
high temperatures and fast adjustability are needed. In energy production,
natural gas is mainly used in combined heat and power production where
both electricity and heat are produced in the same power plant and, to
a lesser extent, in the production of district heating. One of the main
benefits of the gas-based heat and power production is its fast adjusta-
bility for the changes in energy demand (Finnish Gas Association, 2020).
The gas transmission network covers the southern and south-eastern parts
of Finland, as well as the Pirkanmaa region around the City of Tampere
(Gasgrid, 2020b). Natural gas is available for consumption in around 40
municipalities (Energy Authority, 2019).

The limited transmission network restricts the growth of the natural
gas consumption. Although the CO2 emissions of natural gas are lower
than other fossil fuels, the consumption of gas in Finland has dropped
remarkably during the past ten years (Statistics Finland, 2020c). Some
reasons behind the downward trend in consumption have been the
raising taxation of natural gas and the decreasing use of gas in elec-
tricity production (Energy Authority, 2019). In 2019, the share of natural
gas in electricity production was six percent whereas nuclear power
(35%), biomass (18%) and hydropower (19%) constituted the main energy
sources in electricity production (Finnish Energy, 2020). In 2010, the
share of natural gas in electricity production was more than twice higher,
i.e. 14% (Statistics Finland, 2011).

Figure 10.2 shows the development of natural gas prices for non-
household consumers in Finland from 2010 to 2020, with non-
recoverable taxes included and all taxes excluded. According to Eurostat
(2020a), in the second half of 2019, the share of non-recoverable taxes in
the price of natural gas in Finland was the highest among the EU member
states, i.e. 34%. Due to the high taxation, the price for natural gas for
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Fig. 10.2 Bi-annual natural gas prices for non-household consumers in Finland
in 2010–2020 (EUR/kWh) (Source The Authors, based on Eurostat Data
Browser [2020])

non-household consumers, excluding value added tax and other recover-
able taxes and levies, was also the most expensive among the EU member
states, EUR0.0555 per kilowatt hour (EUR/kWh) (Eurostat, 2020a).
During the first half of 2020, the natural gas price in Finland has slightly
dropped, to EUR0.0513/kWh, but the share of non-recoverable taxes
has grown to 37%. Excluding all taxes and levies, the respective prices are
EUR0.0369/kWh for the second half of 2019 and EUR0.0326/kWh for
the first half of 2020 (Eurostat Data Browser, 2020). When looking at the
report of the working group on energy taxation reform appointed by the
Finnish Ministry of Finance, it seems that no tax reductions for natural
gas are in sight. On the contrary, in the report published in September
2020, the working group proposes a moderate increase in the taxation of
natural gas, along with other fossil fuels (Ministry of Finance, 2020).

Regarding the security of supply of natural gas, the gas supply from
Russia to Finland has been steady during the past decades and no signif-
icant supply disruptions have occurred. Nevertheless, because Finland
has no gas storage facilities, it has to prepare to replace natural gas by
another energy production method or alternative fuel in case of a supply
disruption. According to National Emergency Supply Agency (2019), if
a disruption occurs in the single largest gas infrastructure—the second
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parallel gas import pipeline from Russia—Finland’s total gas demand can
be satisfied for a day of exceptionally high gas consumption with the
capacity of the remaining infrastructure. However, a long-term disrup-
tion in the supply of pipeline gas from Russia would create a challenging
situation for Finland. In that case, gas companies have to deliver either
vapourised LNG or biogas to protected gas customers, that is house-
holds connected to the gas distribution network. Regarding all imported
fuels (coal, natural gas and oil), Finland keeps reserves equivalent to
five months of normal consumption. However, this does not include gas
consumption in industry. Excluding households, other users of natural gas
are primarily responsible for their own preparedness plans and the func-
tioning of the potential reserve fuel systems (Energy Authority, 2019;
National Emergency Supply Agency, 2019). The latest preventive action
and emergency plan concerning the security of gas supply in Finland has
been prepared before the commissioning of the Balticconnector pipeline
and the integration of the gas markets of Estonia, Finland and Latvia.
Hence, the need to reassess the risk scenarios concerning supply secu-
rity and update the contingency plan is acknowledged in the document
(National Emergency Supply Agency, 2019).

The Liberalisation of the Natural Gas Market

The Finnish natural gas market experienced notable changes at the begin-
ning of 2020 when the import and wholesale of natural gas were opened
to competition. Until January 2020, the Finnish gas company Gasum
had a monopoly in the transmission and sale of natural gas in Finland
(Gasum, 2019a).1 Since the beginning of the year 2020, transmission
and sale of natural gas were unbundled from each other and a new state-
owned company, Gasgrid Finland, took over the responsibility of the
TSO. In accordance with the new market model, Gasgrid Finland sells
transmission capacity whereas shippers and traders sell gas energy in gas
exchange or over the counter (OTC) (Gasgrid, 2020a). The construction
of the Balticconnector natural gas pipeline between Finland and Estonia
was an essential part of the market opening. The launch of the pipeline
at the beginning of 2020 indicated the creation of common gas market
for Finland and the Baltic States. As a part of the integrated gas market,

1 Gasum has been fully state-owned since the State of Finland acquired the remaining
25% share of Gasum from Gazprom in December 2015 (Gasum, 2015b).
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Finland, Estonia and Latvia agreed on the formation of a regional tariff
zone, which included removing cross-border transmission tariffs between
the countries and harmonising entry point tariffs on the zone’s external
borders (Gasgrid, 2020c).

Lithuania did not join the single market area due to disagreements
over its exact design, in particular regarding the compensation mech-
anism between the TSOs. Lithuania’s absence from the regional tariff
zone can, for instance, complicate the functioning of virtual trading plat-
form GET Baltic that is used to trade gas in the Baltic States (Jakštas,
2019), and from the beginning of 2020 also in Finland. Along with
the opening of the Balticconnector, Finland gained connection to the
Inčukalns UGS in Latvia and the Klaipeda LNG terminal in Lithuania.
Furthermore, through GIPL Finland will gain connection to the Central
European gas network and be able to further diversify the potential gas
sources (Gasgrid, 2020a). Consequently, the Balticconnector pipeline is
important in terms of Finnish energy security because it diversifies natural
gas supply routes. Not being dependent on one single source of gas
also provides an asset for Finland to negotiate for the gas price with the
suppliers. Thus, the pipeline promotes competition in the gas market.

Creating a regional gas market for Finland and the Baltic States
by constructing the interconnecting Balticconnector pipeline was one
of the goals in the National Climate and Energy Strategy until 2030,
prepared by the previous government in Finland in 2016. According to
the strategy, the regional gas market facilitates gas use both as raw mate-
rial and fuel in the period of transition towards a carbon neutral society
(Ministry of Economic Affairs & Employment, 2017). At the time of
writing this article, the Finnish Government has begun to prepare the
new climate and energy strategy that is traditionally prepared by each
government. The policy measures and the related scenarios outlined in
the new strategy will pay particular attention to achieving the govern-
ment programme’s target of carbon neutrality by 2035 and the EU’s
energy and climate targets for 2030 (Ministry of Economic Affairs &
Employment, 2020). The key targets of the EU’s 2030 Climate and
Energy Framework include cutting greenhouse gas emissions by at least
40% from 1990 levels, raising the share of renewable energy to at least
32% and improving energy efficiency by over 32% (European Commis-
sion, 2020f). In December 2020, the European Council decided to raise
the target for the reduction of greenhouse gas emissions to at least
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55% by 2030 (European Council, 2020). The more ambitious emis-
sion reduction target is intended to act as a stepping stone to reach
carbon neutrality by 2050 (European Parliament, 2020b). Regarding the
progress in the EU’s energy and climate targets, the 2020 target of 20%
emission reduction was reached ahead of schedule (European Parliament,
2020a). EU-wide assessment of National Energy and Climate Plans of the
European Commission (EC) (2020c) indicates that if fully implemented,
the member states’ energy and climate plans will enable surpassing the
renewable energy target, as well as the previous emission reduction target
of 40% by 2030 but fall a little short of the energy efficiency target.
However, in order to reach the emission reduction target of 55% by
2030—and carbon neutrality by 2050—the EU countries need to adopt
new measures and accelerate the pace further.

Decreasing dependence on energy imports from outside the EU, diver-
sifying energy sources and supplies and creating a single energy market
are among the main goals of the EU’s Energy Union strategy adopted in
2015 (European Commission, 2015a). Because being dependent on one
single supplier, Finland was granted an exception from the EU’s Natural
Gas Directive (European Union, 2009) that establishes common rules for
the internal market in natural gas, including the separation of gas distribu-
tion networks from production, supply and storage activities. In terms of
energy security, the natural gas transit from Russia to the EU via Ukraine
has been among the main concerns for the EU, particularly since the
2014 Ukrainian crisis (Europe Information, 2015). The creation of the
regional gas market for Finland and the Baltic States is in line with the
EU’s goals of increasing security of supply of natural gas and forming a
functional and interconnected internal gas market.

The Supply of Natural Gas to Finland

Overview on Pipeline and LNG Imports

Finland does not have any natural gas reserves of its own and, conse-
quently, neither any natural gas production. Hence, all natural gas
consumed in Finland is imported. From the mid-1970s until the opening
of Balticconnector, all pipeline gas consumed in Finland was imported
from Russia through a twin pipeline via the south-eastern border town
of Imatra. Finland’s total monthly natural gas imports by the country of
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origin since January 2016 (measured by the import value in euros) are
illustrated in Fig. 10.3.

According to the Finnish Customs (2020), in January–October 2020,
one third of the total pipeline gas imports have originated from Estonia
through Balticconnector and two thirds from Russia, when measured by
the import value in euros. Exact information on the original sources of
the gas imported through Balticconnector is not available, but it is either
from Russia or from the Klaipeda LNG terminal in Lithuania (Kyyt-
sönen, 2020; Nuotio, 2020). In addition to pipeline gas, Finland has
been importing LNG since July 2016. According to the Finnish Customs
(2020), the first imports originated from Belgium but throughout the
years, the largest LNG importers to Finland have been Russia and
Norway, with roughly 40% share each when measured by the import
value in euros. Other countries from which Finland has been importing
LNG include Lithuania and the Netherlands. LNG imports from Russia
began in June 2018 on small scale but have since grown in value. In fact,
during the first ten months of 2020, over 80% of the total LNG imports
have originated from Russia, more than one tenth from Lithuania and
roughly seven percent from Norway, when measured by the import value
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Fig. 10.3 Finland’s total monthly natural gas imports by origin in January
2016–October 2020 (Source The Authors, based on Finnish Customs [2020])
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Fig. 10.4 LNG
imports to Finland by
origin in
January–October 2020
(Source The Authors,
based on Finnish
Customs [2020])

Lithuania
12%

Norway
6%

Russia
82%

in euros (Fig. 10.4). Regarding the total value of natural gas imports
in 2020, almost 70% originated from Russia and a little over 30% from
other countries (Finnish Customs, 2020). When considering the potential
sources for gas flowing through Balticconnector, Finland’s dependence on
Russian natural gas is even higher.

Due to the market limitations, the natural gas consumption in Finland
can mainly grow in the form of LNG, the use of which as fuel is growing,
for instance, in marine and heavy road traffic. LNG can act as an interim
solution in the transition towards carbon–neutral economy because it is
the cleanest fossil fuel available. For instance, the use of LNG as ship
fuel is estimated to reduce greenhouse gas emissions for a maximum 21%
during the whole life cycle of the fuel (Liikennefakta, 2020a). There are
two small-scale LNG import terminals currently operating in Finland, in
Pori and in Tornio (Finnish Gas Association, 2020). In addition, one
LNG terminal is under construction in Hamina, due to be in commer-
cial use in October 2021. Unlike other LNG terminals in Finland, the
Hamina LNG terminal will be connected to the Finnish gas transmission
network and will thus be serving as a new entry point to the gas market of
Finland and the Baltic States. The connection to the transmission network
is expected to be completed in August 2021 (Hamina LNG, 2020b).
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The benefits of LNG include that transforming natural gas into liquid
phase allows maintaining the energy content of the gas while simul-
taneously reducing the gas volume by 600 times, and it can thus be
transported by tankers and trucks over very long distances (IGU, 2020).
Consequently, LNG is flexible fuel in the sense that its trade is not depen-
dent on existing pipeline infrastructure. LNG trade has been growing on
a global scale, and in 2019, the focus of LNG import growth has shifted
from Asia to Europe. In 2019, LNG imports to Europe increased by
almost 70%, totalling to 120 bcm. The main sources of LNG imports to
Europe were Qatar, Russia, the USA, Nigeria and Algeria (BP, 2020). The
utilisation of LNG also brings promises of diversifying Finland’s energy
mix and thus strengthening the energy security of the country. Neverthe-
less, due to the small capacity of the LNG import terminals in Finland,
only pipeline gas has strategic significance for the country for now.

Balticconnector: Ending Isolation?

Balticconnector, a bi-directional gas pipeline between Finland and
Estonia, entered into commercial use at the beginning of 2020. The
pipeline is co-owned by two state-owned companies: Finnish Gasgrid
and Estonian Elering. With a daily transmission capacity of 7.2 million
cubic metres (annual capacity of 2.6 bcm), the Balticconnector pipeline
has three sections: a 21-kilometre-long onshore pipeline in Finland, a 77-
kilometre-long offshore part and a 54-kilometre-long onshore pipeline
in Estonia. The stated aim of the project is to enable diversified gas
supply, as well as to improve regional supply in general (Baltic Connector,
2019). On the Estonian side, the pipeline brings a new direction for
possible gas supply. For Finland, it primarily opens the national market
for competition. It also strengthens the security of supply in the country.

The Balticconnector pipeline would not have been commercially viable
without considerable support from the EU (Baltic Connector, 2020b). In
fact, the project was originally initiated by Gasum in 2008 but deemed
to be financially unfeasible in 2015 (Gasum, 2015a). However, a state-
owned company created for the implementation of the Finnish part of
the project, Baltic Connector Oy, subsequently picked the project up and
agreed on the joint construction of the pipeline with Estonian Elering in
2016 (Baltic Connector, 2020a). The CEF, a key EU financial instrument
for infrastructure, provided 75% of Balticconnector’s USD294 million, or
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EUR250 million, budget (European Commission, 2020a). For the EU,
Balticconnector has a status of a PCI (European Commission, 2020d).

The Russian-Ukrainian gas dispute of 2009 gave the EC an incentive
to conduct a stress test on the EU gas supply. The study found that in
addition to the EU’s Eastern neighbours (in this context, the so-called
Energy Community countries) the Eastern member states—along with
Finland and the Baltic States—are the most vulnerable to disruptions in
gas supply. The calculations indicate that both Finland and Estonia would
have been faced with a 60% deficit of natural gas in the event of cessation
of gas supply from Russia. The EC press release on the stress test states
co-operation as the key to improving the resilience of gas-consuming
countries within the EU and the neighbouring area (European Commis-
sion, 2014). Purely national projects would not be truly in the interest of
any gas-consuming country. This is relevant for Balticconnector, which as
a joint project between two member states has worked towards reducing
vulnerability of both Finland and Estonia, as well as the Baltic Sea region
in general.

In addition to improving regional resilience, Balticconnector is an
important step towards enhancing Finland’s energy security. The annual
capacity of Balticconnector exceeds the yearly demand of natural gas in
Finland that for the past few years has been around two billion cubic
metres. Hence, in theory, Finland could cover its gas consumption with
supplies through Balticconnector. Nevertheless, when considering the
security of supply, the key benefit brought by the Balticconnector project
seems to have been the diversification of transfer routes. Until the launch
of Balticconnector, the only natural gas entry point was for the Russian
imports in Imatra. In addition to traditional natural gas, Balticconnector
can be used to transfer regasified LNG, as well as biogas. In the future,
LNG terminals could be connected to the gas grid and thus serve as
entry points. It is also possible to create entry points for biogas (Gasum,
2019b) although in its present state, biogas production is very small scale
in Finland.

However, it is important to note that Balticconnector alone will not
suffice to end the isolation of the Finnish gas grid. The fulfilment of this
goal also depends on GIPL that will connect the Finnish-Baltic grid to
Poland and the common EU gas network. When completed, GIPL will
further improve the resilience of the gas pipeline network in the Baltic
Sea region, bringing economic benefits and possibly leading to lower
gas prices. GIPL is a bi-directional pipeline, with an annual capacity of



10 NEW SOURCES OF NATURAL GAS FOR FINLAND … 287

2.4 bcm from Poland to Lithuania and 1.9 bcm to the opposite direc-
tion (Amber Grid, 2020). With technical adjustments, GIPL also renders
possible the delivery of gas to Belarus or Ukraine (Patricolo, 2020).
However, since Belarus alone consumed more than 19 bcm natural gas
in 2019 (BP, 2020), the capacity of GIPL is not sufficient to reduce the
dependence of Belarus and Ukraine on Russian energy and thus influence
the balance of energy market in a larger sense.

The GIPL project is implemented by two natural gas TSOs, Lithua-
nian Amber Grid and Polish Gaz-System. According to Amber Grid that
is responsible for the project implementation in Lithuania, the construc-
tion of the 165-kilometre-long Lithuanian part of GIPL began in January
2020. By the end of the year 2020, 60% of the construction work has
been completed, including filling the first 72 kilometres of the pipeline
with gas and welding a 125-kilometre-long section of the pipeline. Amber
Grid expects to complete the construction of the pipeline to the Lithua-
nian–Polish border in 2021 and open GIPL for commercial use in the
beginning of 2022 (Amber Grid, 2020). However, while we could not
find any information on the progress of the construction of the 343-
kilometre-long Polish section of the pipeline, the timely completion of
GIPL remains unclear.

Even combined, the gas market of the Baltic States and Finland is
rather small, with an annual consumption of approximately six billion
cubic metres of natural gas in 2019. Of the three Baltic States, Lithuania
consumed the largest amount of natural gas, i.e. 2.4 bcm (Ministry of
Energy of the Republic of Lithuania, 2020). Latvia consumed 1.4 bcm
(Central Statistical Bureau of Latvia, 2020) and Estonia 0.5 bcm natural
gas in 2019 (Elering, 2020). Finland and the Baltic States have shared
the dilemma of being dependent on Russian gas and isolated from the
EU grid. According to Eurostat (2020b), during the first half of 2020,
Estonia and Latvia relied on Russia for 75–100% and Lithuania for 25–
50% of their natural gas imports. In Finland, one third of pipeline gas
imports originated from Estonia through Balticconnector and two thirds
from Russia during the first ten months of 2020 (Finnish Customs,
2020). On the face of it, this clearly indicates a change compared to the
situation preceding Balticconnector. However, as Estonia and Latvia rely
almost completely on Russian pipeline gas, one has to bear in mind that in
practise, there are only two possible sources for the gas flowing through
Balticconnector, i.e. the Klaipeda LNG terminal in Lithuania and pipeline
gas from Russia.
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The Klaipeda LNG terminal, that has been in operation since 2014,
aims to become a regional gas hub supplying natural gas not only to
the Baltic States but also to Finland and Poland (Sytas, 2019). The
terminal comprises an FSRU called ‘Independence’, owned by a Norwe-
gian company Leigh Höegh LNG, a berth and an 18-kilometre-long
pipeline connecting the LNG terminal to the Lithuanian gas grid. The
terminal is operated by a Lithuanian oil and gas company Klaipėdos Nafta.
The total capacity of the terminal tanks is 170,000 cubic metres and it can
regasify up to 3.8 bcm per year (CEEnergynews, 2020; Klaipėdos Nafta,
2020). In 2019, Lithuania received 1.4 million tonnes of LNG in net
imports, which equals to 1.9 bcm of natural gas. A little over 70% of
LNG imports originated from Norway, more than 20% from Russia and
five percent from the USA (GIIGNL, 2020).

The combined annual supply capacity of GIPL and the Klaipeda LNG
terminal is around six billion cubic metres, which is roughly the same as
the annual gas consumption in the Baltic States and Finland. However, in
2019, Lithuania delivered only 0.6 bcm of natural gas from the Klaipeda
terminal to Estonia and Latvia (Ministry of Energy of the Republic of
Lithuania, 2020). In 2020, the LNG imports from the USA have grown
due to the favourable market situation. There has been an abundance
of supplies from the USA while many European gas storage facilities have
been full. Consequently, the users of the Klaipeda terminal have been able
to purchase LNG imported from the USA for affordable prices (Woell-
warth, 2020). Nevertheless, LNG input from overseas would need to
radically increase in order to change the overall dominance of Russian
gas in the gas market of the Baltic States and Finland. Furthermore, the
completion of GIPL is important for source diversification in both Finland
and the Baltic States.

Whereas Lithuania aims to strengthen the security of gas supply by
importing LNG, Latvia has constructed a UGS facility that ensures the
availability of natural gas when it is needed the most, that is during
the heating season. The Latvian company JSC Conexus Baltic Grid that
operates the gas infrastructure in Latvia also owns the Inčukalns UGS
(Conexus Baltic Grid, 2020b).2 The Inčukalns UGS is the only func-
tioning gas storage within the reach of the gas market of the Baltic States
and Finland and has a capacity of up to 3.2 bcm of active natural gas. The

2 The largest shareholder (68.5%) of Conexus Baltic Grid is AS Augstsprieguma tikls
AST, a power transmission company fully-owned by the Latvian State (AST, 2020).
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storage is filled up with natural gas in the summer and it fully covers the
demand for gas in Latvia during the heating season. Consequently, Latvia
does not need to rely on pipeline imports from Russia in wintertime when
the pipelines are very loaded. Along with the launch of Balticconnector,
Finland also gained connection to the gas storage, which could also be
used to store gas for Finnish needs (Conexus Baltic Grid, 2020b).

Balticconnector faced some difficulties in its first year of operation
in 2020. The unexpected reconstruction work of Conexus Baltic Grid
threatened to shut the pipeline down at a time when continued trans-
port was critical for the operation of the pipeline. Conexus’ repairs were
connected to the Latvia-Lithuania Interconnection Improvement (LLSU)
project, which is also the EU’s PCI project. LLSU is further linked to
the gas priority corridor of the BEMIP (Conexus Baltic Grid, 2020a).
Estonian and Finnish energy companies, having received an advance
notice one month beforehand, appealed jointly to the governments and
national system operators to postpone the shutdown for one year. The
complication came amidst the COVID19 crisis, during which the addi-
tional expenses would bare dire consequences for the market participants
(Reiljan, 2020). Conexus justified the repairs stating that the improve-
ments would increase supply volumes to Finland (Conexus Baltic Grid,
2020a). This example reveals the geopolitical nature and vulnerability of
gas infrastructure: projects have commercial goals but are tied to the phys-
ical reality and involve actors on various levels. As gas sale contracts are
made long term, sudden disruptions in the access to the pipeline itself
create stress for the seller as well as raise questions of reliability of supply
for the buyer. Energy infrastructure development supported by the EU
aims at improving the function of the internal energy market. However,
while the goal of creating a more secure energy market in the EU is
common, the actors are bound to have conflicting interests.

The launch of Balticconnector has improved Finland’s position on
the natural gas market in many ways. However, some questions remain.
The realisation of Balticconnector’s function in securing the diversifica-
tion of sources of supply is dependent on the pipeline grid upstream.
When writing this article, the construction of GIPL was still in progress.
What will be the consequences for Balticconnector and, more broadly, to
Finland’s energy security, if the operations of the connecting pipelines
in the Baltic States or Poland are for some reason halted or delayed?
Finally, it is relevant to consider the larger question of what is actually
the significance of Balticconnector for the Finnish gas market. While the
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liberalisation of the gas market and the construction of Balticconnector
have diversified the market for Finland, they have not removed all restric-
tions and issues related to pipeline gas. While it would be too early to
judge how Balticconnector will influence diversification in the long term,
for the time being it seems that the ultimate source of imported gas has
not changed that much. This reflects the nature of pipeline gas as a rela-
tively ‘slow’ commodity. In this context, it is worthwhile to ask, whether
LNG could bring true diversification and flexibility for the natural gas and
even the whole energy market in Finland?

LNG in Finland: Prospects and Limitations

LNG Infrastructure Development

The import and use of LNG in Finland have been modest to date. The
existing LNG infrastructure is both new and small scale, and intended
to serve mostly local industry needs near the LNG terminals. The first
Finnish LNG import terminal in Pori, owned by Gasum, was commis-
sioned in 2016. The terminal has a storage capacity of 30,000 cubic
metres and it delivers LNG to industrial customers. The second terminal,
the Manga LNG import terminal in Tornio, was constructed as a joint
venture of the industrial companies Outokumpu and SSAB Europe and
the Finnish energy companies EPV Energy and Gasum. At the time when
the Manga terminal began its operations in 2019, it was the largest LNG
terminal in the Nordic countries with a storage capacity of 50,000 cubic
metres. The terminal is designed to deliver LNG to industrial customers,
as well as to LNG-fuelled ships (Gasum, 2020b; Reuters, 2019). While
it would be technically possible to feed regasified LNG to the Finnish
gas grid, the two existing LNG import terminals in Finland are located
outside of the reach of the national grid. A third Finnish LNG import
terminal in Hamina (with the storage capacity of 30,000 cubic metres)
is planned to commence commercial operations in 2021. The terminal is
jointly-owned by Hamina Energy Ltd, Estonian company Alexela and the
Finnish technology company Wärtsilä.3 It will be the first LNG terminal

3 Alexela Group is an Estonian holding company that operates in three areas: energy,
metal industry and property development. Alexela’s majority owner is Estonian busi-
nessman Heiti Hääl. Until 2014, 50% of the company’s shares were owned by Kazakh
businessman Igor Bidilo (ERR, 2014).
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in Finland to be connected to the national gas grid. In addition, the
terminal will be connected to the local gas network in Hamina (Hamina
LNG, 2020a). The terminal’s daily entry capacity to both networks will be
0.5 million cubic metres of gas in total (Ministry of Economic Affairs &
Employment, 2019). All three LNG terminals have received investment
support from the Finnish State (European Commission, 2015b, 2016;
Ministry of Economic Affairs and Employment, 2014a).

The liberalisation of the Finnish gas market brought about the creation
of market rules also for LNG. Consequently, there is an institutional readi-
ness to develop LNG capacity further and to start new operations in the
country. This also clears the path for new actors to operate in the field
and helps to create a more versatile gas and energy market in Finland
(Gasum, 2019b). As forthcoming terminals enhance the availability of
LNG, new actors may start utilising it for instance in heat and power
production, which would then further increase its demand. However,
despite the positive developments, practical barriers remain, and due to
the small size of the Finnish gas market, the challenge to ensure financial
feasibility of LNG infrastructure projects is the main obstacle for further
development. Some plans to build LNG infrastructure have already been
abandoned as commercially unviable: for instance, the gas company AGA
halted its plans to build an LNG terminal in Rauma (Pukkila, 2015),
despite receiving a positive decision on state investment support (Ministry
of Economic Affairs and Employment, 2014b). Gasum, in turn, gave up
the implementation of the Finngulf LNG terminal project on the South
Coast of Finland. Finngulf LNG project was part of the Finnish-Estonian
plan to construct a joint LNG import terminal either in Inkoo, Finland
or in Paldiski, Estonia, together with an interconnecting pipeline. The
terminal would have been large scale, with annual capacity of 2.5 bcm
(Enerdata, 2015; Ministry of Finance, 2014). The Finnish state-owned
gas company Gasum plays a central role in the LNG infrastructure devel-
opment in Finland. Gasum’s operating area stretches to other Nordic
countries as well and the company’s strategic goal is to create a Nordic
gas market and infrastructure (Gasum, 2020a). Tightening co-operation
in the Nordic gas sector, as well as industry collaboration and creation
of clusters may increase the profitability of LNG projects, reducing both
costs and emissions for the industrial partners. Furthermore, state aid
has been a precondition for carrying out LNG infrastructure projects in
Finland.
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While Finland lacks a large LNG terminal, following the creation of the
gas market of the Baltic States and Finland it can benefit from the pre-
existing infrastructure elsewhere, such as the LNG terminal in Klaipeda,
Lithuania. The LNG import terminals on the shores of the Baltic Sea are
listed in Table 10.1.

Table 10.1 LNG import terminals on the shores of the Baltic Sea

Status Location Name Nominal annual
capacity

Operational Finland (Pori) Pori LNG terminal 0.1 bcm
Finland (Tornio) Manga LNG

terminal
0.4 bcm

Lithuania
(Klaipeda)

FSRU Independence 4.0 bcm

Poland
(Świnoujście)

Świnoujście LNG
terminal

5.0 bcm (current),
7.5 bcm (by 2021)

Russia
(Kaliningrad)

FSRU Marshal
Vasilevskiy

3.7 bcm

Sweden (Lysekil) Lysekil LNG
terminal

0.3 bcm

Sweden
(Nynäshamn)

Nynäshamn LNG
terminal

0.3 bcm

Under construction Finland (Hamina) Hamina LNG
terminal

–

Planned Estonia (Tallinn) Muuga LNG
terminal

0.5–4.0 bcm

Estonia (Paldiski) Paldiski LNG
terminal

2.5 bcm

Finland (Rauma) Rauma LNG
terminal

–

Germany
(Rostock)a

Rostock LNG
terminal

–

Latvia (Riga) Kundzinsalas LNG
terminal

–

Latvia (Skulte) Skulte LNG terminal 5.0 bcm
Poland (Gdańsk) Gdańsk LNG

terminal (FSRU)
4.1–8.2 bcm

Sweden
(Gothenburg)

Gothenburg LNG
terminal

0.5 bcm

Sweden (Gävle) Gävle LNG terminal 0.3 bcm

aThere are also other LNG terminal projects planned in Germany (such as Brunsbüttel, Stade and
Wilhelmshaven) but because they are not located on the shores of the Baltic Sea, they are not
included in this table
Source The Authors, based on GIE (2019)



10 NEW SOURCES OF NATURAL GAS FOR FINLAND … 293

However, when assessing the importance of LNG imports for the
security of supply, the original sources of the imports need to be taken
into consideration. As regards the Klaipeda LNG terminal, the Russian
company Novatek, which owns an LNG export terminal in the Russian
Baltic Sea port of Vysotsk jointly with Gazprombank, aims to increase
its LNG imports to the terminal (Baltic Times, 2020). Gazprom and
RusGazDobycha also aim to construct an LNG production and export
facility in the Russian Baltic Sea port of Ust-Luga (Argus, 2020). In
the case of Finland, from the first Russian LNG imports in June 2018
until October 2020, nearly 60% of the total LNG imports in terms
of import value have originated from Russia (Finnish Customs, 2020).
Consequently, so far the role of LNG imports in the diversification of gas
supply sources has been rather modest. On the other hand, the focus of
the Finnish LNG strategy has been in creating terminal infrastructure that
mainly serves local industry needs close to the terminals and LNG-fuelled
vessels. A central function of constructing LNG terminals in Finland has
been to allow the delivery of gas outside the reach of the gas transmis-
sion network, thus contributing to diversified gas supply together with
Balticconnector.

Furthermore, the infrastructure intended for LNG imports have other
functions as well. For example, the terminal in Tornio can also utilise
liquefied biogas (LBG) of Finnish origins. According to industry sources,
the use of domestic LBG could decrease the CO2 emissions by as much
as 85% (Tiihonen, 2019). Consequently, this would remarkably reduce
not only the shipping costs and the transportation distance, but also
the climate effects of gas use in Finland. The multi-purpose use of the
terminals for various types of gas, co-operation with industry partners as
well as relieved environmental effects brought by the use of LNG, are
all inter-connected benefits that increase the cost-effectiveness of the gas
infrastructure initiatives. The position on the energy market as well as the
physical location of the terminals near the industry actors increase their
viability in the new applications, such as hydrogen, that the transition to
carbon neutral future will require (Simon, 2020).

Environmental Impacts of LNG Use and Future Alternatives

Concerning the environmental impacts of energy production, the general
tone in which gas is discussed in the EU policy has been changing. The
earlier view is well expressed for instance in the EC’s Energy Roadmap
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2050, which stated that the role of gas in energy production is relatively
stable. According to the document, investments in gas infrastructure are
facilitated by low risks and stable returns. Investment cost of building
gas-fired power stations is relatively low and the risk of unfavourable
energy price development is reduced by the fact that gas-fired genera-
tion often sets the wholesale price for electricity (European Commission,
2011). In the more recent EC document, A Clean Planet for all—A Euro-
pean strategic long-term vision for a prosperous, modern, competitive and
climate neutral economy (European Commission, 2018, 8), the prospects
for the future of natural gas are already less optimistic: “Sustainable renew-
able heating will continue to play a major role and gas, including liquefied
natural gas, mixed with hydrogen, or e-methane produced from renewable
electricity and biogas mixtures could all play a key role in existing buildings
as well as in many industrial applications.” In other words, new buildings
are visioned to contain heating technology beyond gas-based solutions.
Furthermore, the document Clean Planet for all mentions LNG mixed
with bio-methane as one short-term solution for fuelling long-distance
transportation (European Commission, 2018). To conclude, natural gas
remains a solution to meet both the energy needs of different sectors
as well as the goals regarding the reduction of greenhouse gas emissions.
Natural gas is to be utilised in combination with low-emission alternatives.

Already in 2011, the EU Energy Roadmap 2050 recognised natural gas
as an interim solution while the energy production chain is reorganised.
The document suggests that after the introduction of additional carbon-
free options, the operational costs of gas-fired power stations may rise and
the gas infrastructure may get less use. The large-scale application of CCS
technology could reduce the emissions of gas and maintain its role in the
power sector, but without CCS gas may stand to lose ground for greener
options and remain a back-up technology (European Commission, 2011).
The CCS technology development has not taken remarkable steps in
recent years. However, in 2020 the Norwegian Government announced it
would fund a large-scale CCS project called Longship with a total budget
of close to three billion US dollars. The Finnish energy company Fortum
is also partially involved in the project through its waste-to-energy plant
in Klemetsrud, which could get funding jointly with the Longship project
if additional funding will be granted by the EU or via investments from
the private sector (Rokke, 2020). While the CCS project in Norway will
have an essentially local application tied to capturing CO2 emissions from
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a cement plant near Oslo, projects such as this could lead to further tech-
nological advancement and reduction of the emissions created both by
CO2-intensive industries and the heat and power production using fossil
fuels.

In marine traffic, LNG has been introduced as an alternative to conven-
tional marine petroleum fuels. LNG is indeed a relatively clean fuel: LNG
produces practically no sulphur oxides, nitrogen oxides or particulate
matter, in addition to which it has lower CO2 emissions than traditional
ship fuels. However, when full cycle emissions and the impact of methane
slip (emission of unburnt methane) are considered, the advantages of
LNG in terms of greenhouse gas emissions are less evident (Le Fevre,
2018). Maritime transport emits substantial amounts of CO2. In the case
of the EU, over three percent of all CO2 emissions are from the shipping
sector and they are expected to grow further in the future. Therefore, as
a method of reducing emissions and reaching the targets, the industry has
increased its use of LNG. Nevertheless, its use is still modest. In 2018,
only three percent of the overall fuels used in the European Economic
Area maritime transport were LNG, while heavy fuel oils, marine gas oil
and diesel were widely used. LNG is mostly used by vessels that transport
LNG and other gas products. Its use has been increasing as a result of
stricter emission regulation (European Commission, 2020e).

As the Baltic Sea is an Emission Control Area (IMO, 2014), the use
of LNG has special significance for the Finnish sea areas. In Finland, the
share of water traffic in the total CO2 emissions of the domestic traffic is
four percent (Liikennefakta, 2020b). Alternative fuels and power sources
are used by 15 vessels sailing under the Finnish flag, consisting of two
percent of the Finnish merchant fleet. Five vessels are using LNG and
two vessels bio-oil as fuel, whereas eight vessels are using either elec-
tricity or wind power (Liikennefakta, 2020a). Regarding LNG-fuelled
vessels in Finland, the Viking Line’s passenger ship Viking Grace, that
started operating on Turku-Stockholm route in 2013, was the first LNG-
powered large ferry both on the Baltic Sea and globally (Viking Line,
2020). The second passenger ship to adopt LNG as fuel was the Esto-
nian shipping company Tallink Silja’s LNG-powered fast ferry called
Megastar, currently operating under Estonian flag on Helsinki-Tallinn
route. Both Viking Grace and Tallink Megastar were built in the Meyer
Turku Shipyard in Finland (Finnish Shipowners Association, 2020; AS
TallinkGrupp, 2020). The Finnish shipping company ESL Shipping has
two LNG-fuelled bulk carriers that commenced operations in 2018 (ESL
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Shipping, 2018). Finland also has an icebreaker with a dual-fuel engine
and a patrol vessel that operates on LNG (Arctia, 2020; Navigator Maga-
zine, 2014). In Finland, LNG is currently available for ships to bunker in
two LNG import terminals, in Pori and in Tornio (Finnish Gas Associ-
ation, 2020). LNG is also distributed to ports by trucks (Liikennefakta,
2020a). LNG-fuelled ships have been mostly bunkered truck-to-ship but
bunkering ships are also entering the market, thus alleviating fuel avail-
ability issues. Currently, two LNG bunker ships operate on the Baltic Sea
(Liikennefakta, 2020a).

LNG was, for some time, the fuel of the future. However, the
acceleration of climate concerns calls for new solutions especially for
the sectors that are not easily transformed into the utilisation of elec-
tricity. One potential solution is to use renewable hydrogen that can
be produced through electrolysis from water using renewable electricity.
As flexible fuel, it is in many ways similar to LNG. Alternatively, fossil-
based hydrogen can be made more sustainable by applying carbon
capture technologies (European Commission, 2020b). The EC officials
have urged the gas industry to accelerate the transition to hydrogen.
While the existing gas infrastructure can be utilised, the introduction of
hydrogen requires changes: any new reconstruction plans should include
hydrogen-relevant technology, in addition to which the current pipeline
infrastructure needs to be retrofitted for the transition to be possible
(Simon, 2020). The gas industry faces an interesting challenge: the fuels
can be seen as rivals but on the other hand, the development of hydrogen
capacity creates continuity for the gas infrastructure in the face of the
inevitable change towards zero-net emissions. Regarding the production
chain of hydrogen in the EU, one option is to seek co-operation with
neighbouring countries: an initiative by Hydrogen Europe to increase
electrolyser production in Europe includes close co-operation with North
African countries and Ukraine (van Wijk & Chatzimarkakis, 2020). The
environmental sustainability of hydrogen and other renewables depends
on the arrangements in the logistics chain. If the transportation of
hydrogen is fuelled by renewable or zero-emission source of energy, then
the new solutions can be seen to be applicable for Finland as well.

Besides hydrogen, the use of natural gas and LNG can open doors to
the use of biogas and its derivative, LBG. However, the biogas industry
in Finland is equally small scale as the LNG industry. According to Statis-
tics Finland (2020b), approximately 0.9 TWh of biogas was produced in
2019, equalling to 0.2% of the total energy consumption in Finland. The
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potential of the biogas production is estimated to be 15 to 20 times the
amount of the current production (Lampila, 2018). The benefits of LBG
include that it is completely renewable energy source and has the similar
characteristics to LNG. The same infrastructure can be used for both and
they can even be mixed. However, large-scale production of biogas would
necessitate gathering masses of organic waste to one spot. One further
obstacle to the use of LBG is its price. Currently, LBG is over one third
more expensive than natural gas. However, the relative attractiveness of
LBG may in the future rise due to increasing emissions trading costs
of competing fuel sources (Sallinen, 2020). In general, particularly the
farming industry has been recognised to have potential in biogas produc-
tion, which would improve the recycling of nutrients and enhance the
energy independence of farms. So far, only a few new plants have been
constructed on Finnish farms, mainly due to the high cost of investment
(Ministry of Agriculture & Forestry, 2020; Natural Resources Institute
Finland, 2020). The fact that biogas and LBG can utilise gas infrastruc-
ture is quite promising. However, it seems unlikely that LBG production
will reach a scale similar to that of the current LNG exporters. Actors in
the field will continue to protect their economic interests, while enjoying
the benefits of the image of natural gas and LNG as the lesser of many
fossil fuel evils.

Conclusions

The share of natural gas in the Finnish total energy consumption is rather
small—only five percent. Furthermore, the consumption of natural gas
in Finland has decreased by half during the past decade, amounting to
2.1 bcm in 2019. The downward trend in consumption is mainly related
to the high taxation of natural gas in Finland compared to other energy
sources. Natural gas as fuel and raw material is significant in particular
for the chemical and forest industries as well as for combined heat and
power production, whereas its use in households is marginal. The gas
transmission network covers only southern Finland and in addition to
that, the two LNG terminals located on the coast of the Gulf of Bothnia
can supply gas locally to industrial users, as well as to ships. Consequently,
the market for natural gas in Finland is rather small.

In general, the production, transmission and use of natural gas are
characterised by the interdependence of countries. In the EU, this inter-
dependence can lead to positive consequences for the member states’



298 L. KLEMETTI AND H. MÄKINEN

energy security as the community facilitates energy co-operation and the
integration of energy infrastructure reduces risks to individual countries.
This also allows the EU to strengthen its bargaining position as a buyer
of energy. Due to the small size of the national gas market, gas infrastruc-
ture projects in Finland have struggled with commercial viability, despite
the financial backing from the Finnish State and the EU. This concerns
particularly the expensive LNG infrastructure development. Co-operation
across industries and national borders is a precondition for making these
projects profitable, as well as for working towards the general aim of
improving Finland’s energy security.

The Balticconnector pipeline as a joint project between Finland and
Estonia, as well as the integration of the gas markets of Finland and
the Baltic States are steps towards the creation of the EU-wide internal
gas market and integrated gas transmission network, which improves
the resilience of gas-consuming member states. Balticconnector has been
promoted as contributing to energy security in the region by enabling a
diversified gas supply. However, the pipeline alone does not bring true
diversification for the sources of gas supply because also the Baltic States
lack alternative gas suppliers to Russia. In practice, natural gas of Russian
origin will likely continue to dominate the Finnish gas market in the
near future. Enhancing the security and diversification of gas supply in
Finland and the Baltic States necessitates the completion of GIPL. The
interconnection between the Finnish-Baltic and the Central European gas
networks will enable Finland to benefit from existing and forthcoming gas
infrastructure projects in other EU countries as well.

Finnish energy policies are formed in the framework of the EU’s
energy policies. The Programme of the Finnish Government in office has
an ambitious target of achieving carbon neutrality by 2035. The EU’s
energy and climate targets for 2030, in turn, aim to significant reduc-
tion of greenhouse gas emissions and increase in the use of renewable
energy sources. Furthermore, the EU aims to reach carbon neutrality by
2050. Consequently, the general tone in which natural gas is discussed is
shifting from labelling it as the most climate-friendly fossil fuel to seeing
it as an interim solution in the transition towards carbon–neutral future.
Overall, it seems that the diversity of energy sources and technologies
is growing, which necessitates individual countries, such as Finland, to
keep up with the development. Particularly in the transition phase, this
includes balancing between reaching the climate targets and developing
financially and technologically feasible forms of energy production. On
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the other hand, the diversity of alternative energy sources can enhance the
energy security of countries such as Finland, lacking conventional energy
resources. Consequently, the climate goals create future challenges for the
whole natural gas sector. They also raise the question whether investments
in pipeline and LNG infrastructure are actually viable in the long term or
would it be more sensible to develop solutions related to renewable fuels
directly. On the other hand, the benefit of the natural gas infrastructure
is that it can be utilised also in the transmission and use of biogas and
retrofitted to the use of hydrogen. LNG, in turn, may have potential in
some applications, for instance as marine fuel, for some time still.
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CHAPTER 11

HowMuchGas Is Enough?: Energy Security
andNatural Gas Infrastructure in the Baltic

Sea Region

Anna Mikulska

Introduction

The story about the natural gas market in the Baltic Sea region is
of dependence, diversity, and change. Much of this is about the role
of Russia, until recently the dominant and, for some countries, exclu-
sive supplier of natural gas. Almost a non-issue before the fall of the
Iron Curtain, strong natural gas dependence on Russia has become a
pressing matter, especially for countries previously associated with the
Soviet Union. In the Baltic Sea region, Estonia, Latvia, Lithuania, and
Poland–no more under Russia’s direct political and economic influence–
have become the target of geopolitical pressure and a source of economic
rent that Russia could and has derived from its dominant or monopolist
position on the Baltic Sea region’s gas market. As a pushback and in the
effort to boost their energy security, these countries have undertaken two
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interrelated initiatives: (1) build-up of new gas infrastructure to diversify
supplies and (2) development of the market’s interconnectivity to ensure
region’s integration. Other countries in the Baltic Sea region, including
Denmark, Finland, Norway, and Sweden, have also become involved in
these initiatives.

This chapter argues that actions towards diversification and integration
of the Baltic Sea region are two sides of the same coin and only if both of
them are balanced they can further the goals of regional energy security.
As such, the chapter starts with a definition of the Baltic Sea region and its
countries as well as the idea of energy security as it applies to the region’s
natural gas markets. It then provides a quick survey of those markets as
well, major existing infrastructure and projects that are currently under-
going and are conducive to both, diversifying and integrating the market.
An empirical section follows where we suggest a measure of security of
supply that captures ‘the credible threat’ idea, according to which already
the ability to access supply has substantial energy security benefits. We
look at different scenarios of Baltic Sea region diversification and how it
affects security of supply. In conclusion, we point to the results of our
analysis underscoring the need for more gas infrastructure in the region.
This at times may seem redundant but is necessary under ‘the credible
threat’ assumption. How much more infrastructure will be needed will
depend not only on its capacity, however, but also on the level of market
integration and co-operation to which the countries in the region are
willing and able to commit.

Defining the Terms

The Baltic Sea Region

For the purposes of this chapter, the Baltic Sea region is defined as
including whole territories of: the three Baltic States, namely Estonia,
Latvia, Lithuania, as well as Denmark, Finland, Germany, Norway,
Poland, and Sweden. This is a variation of a middle-of-the-road approach
that includes Baltic Sea’s all littoral states (Klemeshev et al., 2017) with
the modification that excludes Russia from the analysis. This is mandated
by the scope of the analysis, as the energy security agenda in the region
is built–in majority of cases–directly in opposition to Russia’s influence as
a historically dominant supplier to the region. To some degree and for
reasons this chapter explores later, Germany is also considered an outlier.
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Energy Security

One of the basic ways to define energy security is via the four ‘As’
approach as: available, affordable, accessible, and acceptable access to
energy supply. The more suppliers and supply diversification, the more
secure the environment is in terms of ability to deliver the needed amount
of gas, at any given time, at the lowest possible price and under as advan-
tageous as possible contractual obligations. Lack of supply diversification
can lead to potential disruptions in supply, as well as high prices. Though
the traditional approach had been recently challenged to include issues,
such as climate change and local pollution (Cherp & Jewell, 2014), this
chapter stays with the traditional approach as it provides quantitative
information, which can be used as baseline to build upon by adding new
factors.

Post-Soviet countries are of particular interest as they have been
exposed to many of the downsides of energy dependence given Russia’s
dominant position in the region, allowing it to extract both geopolitical
and economic benefits. Recent growth in LNG trade and a larger, liquid
global natural gas market have, however, awarded new opportunities for
diversification of gas supply to the countries in the Baltic Sea region and,
in doing so, boosting their energy security. This critically hinges on the
ability of the region to build up new natural gas infrastructure that will
both make direct deliveries of LNG possible and distribute them in an
effective manner to balance demand in the region. As such the supply
becomes available and accessible but does it become affordable? After all,
new supply comes from sources that are characterised by higher produc-
tion and/or transportation cost than Russian gas, e.g. much of the LNG
from the USA, Qatar, or Norway.

There are three caveats, however, that modify typical economic calculus
when it comes to applying it to natural gas supplies in the Baltic Sea
region. First, while Russia could outcompete much of the alternative
supply on production and transportation cost, it will not do so until an
alternative is present, i.e. until there is sufficient infrastructure to bring
non-Russian gas when needed. In this sense, the existence of supply diver-
sifying infrastructure creates the so-called ‘credible threat’ that induces
market participants to compete on price and/or contract conditions.
In case of the Baltic Sea region, if countries can secure competing gas
supplies at any point in time, even if Russia is the only supplier at the
moment, it cannot dominate and dictate conditions when it comes to
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contracts and price. Rather, it needs to adjust those to its competitors
with market pricing becoming a ceiling to what Russian suppliers can
charge its customers.

Second, some countries may be willing to pay a so-called security
premium to diversify their gas, making higher prices acceptable due
to energy security considerations. Third, where pricing of Russian gas
has been high based on Russia’s dominant position (e.g. Poland and
Lithuania), non-Russian, market-priced gas does not necessarily have to
result in ‘a sticker shock’ and as such will be both economically and
politically palatable (Mikulska, 2018b).

The Role of Natural Gas in the Baltic
Sea Region and Its Countries

As any natural gas pipeline map of Europe will attest (ENTSOG, 2019),
the Baltic Sea region has been significantly poorer in natural gas pipeline
infrastructure than Western Europe. The notable exception is Germany
where natural gas pipeline network is much more expansive and inter-
connected with other market participants. The reasons explaining the
scarcity of gas infrastructure in the Baltic Sea region vary depending on
the country group. Countries from the sphere of previous Soviet influ-
ence (Estonia, Latvia, Lithuania, and Poland) have historically relied on a
limited set of one-directional (East to West) pipelines that would pipe
exclusively Russian gas into their economies and further into Western
Europe. Lack of sizeable pipeline network in the Nordic countries of
Denmark, Finland, Norway, and Sweden, stems from limited use of
gas within these countries as they reach for energy alternatives, such as
hydropower, biomass, and nuclear energy. And this is despite Denmark’s
and Norway’s status of net gas exporters.

As per Fig. 11.1, since 2000, the average consumption of natural gas in
the region (excluding Russia, Norway, and Denmark–the region’s net-gas
exporters) has increased slightly–by around 7.6 bcm.1

1 Denmark has recently been struggling with its status as net gas exporter after its
largest natural gas field, Tyra, was shut down for re-development in September of 2019.
It was first estimated that the Tyra will be back online in 2022 but the COVID-19
pandemic has slowed down the progress and it is now assumed the field will not be back
until mid-2023. In the interim, Denmark has been importing large amounts of gas from
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Fig. 11.1 Natural gas balance in the Baltic Sea region’s net gas importing
countries (bcm) (Source The Author, based on Cedigaz, 2020c)

However, the picture is much more nuanced. We see Germany and
Poland–the region’s largest gas consumers (Russia is excluded)–increasing
their consumption of natural gas after 2014 (Fig. 11.2).

Meanwhile, consumption in other net importers of gas in the Baltic
Sea region has not gone beyond 2003 levels or decreased (Fig. 11.3).2

When it comes to sources, natural gas piped from Russia has been
dominating the region’s imports. However, the dominance has dimin-
ished over the last decade, particularly in the former Soviet bloc countries
and most significantly where LNG infrastructure has increased, i.e. in
Lithuania and Poland (Table 11.1).

To shed more light on these developments, we will now explore
in more detail the region’s countries, their natural gas markets, and
infrastructure.

Germany, which–given that the latter is not significant gas producer and imports most of
its gas from Russia, Norway, and the Netherlands (Katona, 2020).

2 We use 2003 as a benchmark here as the 2002 data was missing for Estonia, Latvia,
and Lithuania.
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Fig. 11.2 Natural gas consumption in Poland, Germany and other net gas
importing countries in the Baltic Sea region (bcm) (Source The Author, based
on Cedigaz, 2020c)

The Baltic States: Estonia, Latvia, and Lithuania

Until recently, Lithuania was completely dependent on Russia for delivery
of natural gas. The country has no domestically available gas supplies
and, until 2014, the only way to bring in gas was through the Russian
gas-transporting pipelines inherited from the Soviet era. As reported by
Hinchey (2018), the dependence resulted in Gazprom–Russian state-
controlled natural gas supplier and only piped gas exporter–charging the
country prices much higher than prices it charged Germany or Italy. In
addition, the actual level of pricing was likely influenced by geopolit-
ical considerations. For example, in 2011 Gazprom awarded Estonia and
Latvia with a 15% discount but did not extend it to Lithuania, which
at the time signalled its readiness to liberalise its gas market in line with
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Table 11.1 Share of
Russian gas in imports
by country (%)

2010 2019

Denmark 0.0 0.0
Germany 36.2 48.8
Estonia 100.0 99.0
Latvia 100.0 100.0
Lithuania 100.0 43.3
Poland 89.5 54.3
Finland 100.0 97.0
Sweden 0.0 0.0

Source The Author, based on Eurostat (2021)

the EU Third Energy Package (Hinchey, 2018). This has hardly been an
exception as more instances of gas and oil-related geopolitical meddling
related to Russia’s dominant position, including in the Baltic Sea region
have been documented (Collins, 2017).

Unwilling to suffer the consequences of continuing the Russian
monopoly, Lithuania decided to extend its gas import options by intro-
ducing LNG. In 2014, the country began operating ‘Independence’, an
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FSRU in Klaipeda with a maximum annual capacity of four billion cubic
metres. Originally leased until 2024 from Höegh LNG, a Norwegian
shipping company, the FSRU will be bought by Lithuania at the end
of the leasing term. The EU and the Lithuanian Parliament approved
the move towards the end of 2018 (The Baltic Course, 2018), even as
the terminal operated below its full capacity in the years preceding the
decision (13.0% in 2015, 35.0% in 2016, 30.0% in 2017) (KN, 2019).
The decision was rather a recognition that access to LNG introduces
competition, effectively lowered Russian gas prices, and improved security
of supply (Hinchey, 2018). Despite a decline in utilisation rate in 2018
(20.5%), it has since significantly picked up (44.6% in 2019 and 49.0%
in 2020) (KN, 2021), a level consistent with the utilisation rate of LNG
terminals elsewhere in the EU, which bodes well for Lithuanian plans to
buy the terminal by 2024 and use it until 2044.

Lithuania’s success with LNG imports has not been lost on Latvia
and Estonia, with both countries aiming at building LNG terminals of
their own. Latvia is currently planning for a Skulte LNG terminal, a
floating unit which could leverage the country’s existing Inčukalns under-
ground gas storage with an active capacity of 2.3 bcm, expandable up to
3.2 bcm. The country advertises the project as significantly cheaper to
build and maintain given the lack of need to (1) build storage facilities
(which amounts to 70–80% of the cost) and (2) maintain cold storage
once the terminal is finished (Conexus, 2021). According to informa-
tion provided by the project website, this puts the costs of maintenance
at 1/8 of the FSRU in Klaipeda (Skulte LNG Terminal, 2021). Esto-
nia’s plans for direct LNG access include two potential terminals, Paldiski
and Tallinn, each up to 3 bcm/year of capacity and comparable to the
Klaipeda terminal in Estonia in terms of construction and cold storage
maintenance needs. Estonia is an important link connecting the region
with Finland. The country is also weary of Russian influence as it can
attest first-hand to the threat of Russian meddling. In 1993, Russia cut
supply of gas in response to Estonia’s new law that would require non-
citizens (mostly Russians) to apply for residency or leave the country
(Bohlen, 1993).

Of the prospective LNG terminals in Estonia and Latvia, the Paldiski
terminal seems to be closest to beginning constructions as all formali-
ties are now fulfilled and the workers only await politicians’ green light
(Saarmann, 2020). Still, any of the proposed terminals has yet to secure
European funding, which could become increasingly difficult as the EU
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moves away from funding fossil fuel projects, including within the Project
of Common Interest initiative (Elliott, 2020).

The Baltic States together with Finland and Poland have also been
involved in the construction of interconnector projects, Balticconnector
and GIPL. Given their collective nature, we will describe those projects
in more detail in the next section.

Poland

In contrast to the Baltic States, Poland has never relied completely on
Russian gas. It has had access to domestic natural resources and, more
recently, to the EU imports. Nevertheless, the majority of Poland’s
imports have come from Gazprom. And with no other source to fill the
gap, Gazprom has had strong bargaining position, resulting in rather
high gas prices and, similarly to the Baltic States, the potential for
Russia’s geopolitical meddling (Mikulska, 2018b). This led Poland not
only towards pursuing the goal of diversification of gas supply but also
to the declaration that it would completely stop importing Russian gas
after the long-term contract with Gazprom expires in December of 2022.
To achieve these objectives, Poland built an LNG terminal in Świnoujście
that began operations in 2016 and is currently in the process of expanding
its capacity from 5.0 bcm to 7.5 bcm, which is enough to cover over
a third of Poland’s current gas demand. If needed, the terminal could
be expanded to ten billion cubic metres (Czyżewski, 2020). Further-
more, a floating terminal is being planned in Gdańsk with a capacity of
4.5 bcm or more. The project is currently in the design stage with a
projected completion date in 2026/2027 (Klein, 2021). Poland is also
heavily engaged in the Baltic Pipe project. Work on the Polish portion of
the pipeline began in October 2020 and the pipeline is supposed to be
completed in October of 2022. Given the global COVID-19 pandemic,
this deadline could become difficult to make despite official assurances of
timelines of the project so far (Ciężadło, 2021). Once completed, Baltic
Pipe will be able to bring up to ten billion cubic metres of natural gas
from Norway and, once the Tyra natural gas field is back online, from
Denmark. Some of the gas imported via Baltic Pipe, Poland is plan-
ning to sell further into the Baltic Sea region via interconnector with
Lithuania (GIPL) that is currently being built and beyond the region via
interconnectors with Slovakia and Ukraine.
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Germany

Germany is the EU’s largest natural gas consumer and–because it does
not own substantial domestic natural gas resources–is also the EU’s largest
gas importer. In 2019, Germany consumed 98.0 bcm, produced 5.7 bcm,
imported 134.1 bcm, and exported (or rather re-exported) 41.8 bcm of
natural gas (Cedigaz, 2020a). The majority of Germany’s imported gas
came from Russia (56.3 bcm), followed by Norway (31.3 bcm), and the
Netherlands (24.1 bcm). The rest (mostly re-exports) was delivered from
a mix of other European countries (Austria, Belgium, Czechia, Denmark,
France, and Hungary). Germany imports all its gas via pipelines and there
is no existing LNG facility there, with some being planned but yet to
be built. There are two potential locations for LNG import terminal,
including Stade, which at 12 bcm is the largest LNG import terminal
option under consideration and Brunsbüttel where final investment deci-
sion has yet to be reached (Elliott, 2021). That being said, Brunsbüttel
has already hosted ship-to-ship operations and has refuelled ships via
trucks (LNG Prime, 2021).

The most interesting natural gas project in Germany is actually
not about LNG but about pipeline from Russia. The Nord Stream 2
project consists of two parallel pipelines with a maximum capacity of
55 bcm/annum to accompany the already functioning twin pipelines of
Nord Stream (also 55 bcm/annum). For Germany, some of this capacity
could replace imports from the Netherlands, given that production there
is destined to decrease dramatically after the Groningen field shuts down
by mid-2022 (Moestue, 2021). But Nord Stream 2 is mostly focused
on replacing the Russian supply to Europe (as a whole), which currently
transits via Ukraine.3

A very limited LNG development and serious pipeline build-up to
deliver Russian gas comes at the time when Germany is likely to need
much more natural gas as it phase-outs its nuclear and coal genera-
tion by the end of 2022 and 2038, respectively (Deutsche Welle, 2019,
2020). The issue has become a concern among some of the Baltic Sea
region countries, in particular Poland and the Baltic States, all of which–as
described earlier–experienced geopolitical meddling and/or high pricing
related to Russia’s dominant position in their natural gas markets. The
result is a strong disagreement between these countries and Germany

3 See Box 11.1 for more details about the difficult history of Nord Stream 2.
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when it comes to the value, purpose, and consequences of Nord Stream 2.
This disagreement, combined with the German commitment to Russian
imports and the close relations between Germany’s gas utilities and
Gazprom, makes Germany very much an outlier in the Baltic Sea region,
where energy security is in principle defined in opposition to, rather than
in tandem with, Russian gas.

Box 11.1. Nord Stream 2 Opposition and US Sanctions

The Nord Stream 2 pipeline has been one of the most contested
natural gas projects in Europe. It has been vehemently opposed
by countries in Central and Eastern Europe (especially Poland and
Ukraine but also the Baltic States) as well as the USA, which see
the investment as a way for Russia to continue to dominate the
region, subjugate Ukraine, and potentially increase its influence over
Western Europe, in particular Germany. In contrast, Russia as well
as Germany argue that the investment is very much a market-based
undertaking that is geared towards providing greater energy security
for Europe, which they see as undermined currently by unreliable
Ukrainian transit (for a detailed analysis of the pipeline’s history, see
Mikulska, 2018a).

In an effort to stop the pipeline from being completed, the USA
has issued set of sanctions, including in 2019 sanctions on pipeline
laying vessels that caused the Swiss-based company Allseas to back
out from the projects and stalled the progress of construction for
almost a year. In response, Russia has prepared its own vessels–
the Academic Czerskiy and Fortuna–to take over the task, with the
latter beginning to lay pipeline towards the end of 2020 and conse-
quently sanctioned by the outgoing Trump administration (Collins
& Mikulska, 2021). The sanctioned have been upheld in February
2021 by the Biden administration, which to the dismay of many
in Central and Eastern Europe, however, has restrained itself from
sanctioning any other entities involved in Nord Stream 2. Such
sanctions are still possible given that the US Congress expanded
potential for sanctions on Nord Stream 2 on the 1st of January
2021 as per the 2021 US National Defence Authorization Act
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(NDAA). The Biden administration is currently in the process of
identifying any entities involved in sanctioned activities and poten-
tially imposing new sanctions in their report that by law it is required
to submit every 90 days. Even up to 120 European companies could
be affected and reportedly 18 companies have already dropped from
the project (Gardner, 2021). It is unclear, however how much of
an appetite for Nord Stream 2 sanctions that would impact many
of companies located in US allied countries but also many which
do business in the USA. In addition, with the report scheduled for
May 2021, one could not eliminate the possibility that the pipeline
would be built by that time as only about 150 kms remain to be
completed.

This outlier attitude is grounded not only in the long history of
Russian gas imports but, generally, in Germany’s position as well-
established and large natural gas demand centre. As mentioned earlier,
the country’s gas pipeline network is relatively well-developed but also
well-integrated as part of the Western European so it can quite smoothly
balance its market through arranging gas flows from other Western Euro-
pean countries. As previously pointed out, the lack of existing LNG
infrastructure, the rather limited plans for any LNG infrastructure build-
up, and the plans to expand transit from Russia involve a risk of limited
diversification of supply in the future. Until now, Germany has avoided
the dependence trap experienced by other gas-importing countries in the
region through sustained interconnectedness. This strategy has proven
effective even at the time when nearly the entire supply of German gas
is imported, and Russian gas constitutes its main supply source (Table
11.1). It is also not without significance that, as Russia’s largest European
customer, Germany has over the years enjoyed a strong bargaining posi-
tion, leading to lower natural gas prices charged by Gazprom compared
to other countries in the region (Hinchey, 2018).

The Nordics: Between Small Importers and Net-Exporting Countries

Among the Nordic countries, Finland and Sweden are gas importers.
Historically, Finland has relied completely on Russian natural gas supplies.
However, this has changed in recent years as two LNG terminals began



11 HOW MUCH GAS IS ENOUGH? … 321

their operations: in 2016 in the port of Pori and in 2017 Manga LNG
terminal in the City of Tornio (fully operational in mid-2019). Another
LNG terminal in the port of Hamina has been authorised in August 2020
and its commercial commissioning is projected to take place in October
2021. The terminals have small storage capacity but–given Finland’s small
natural gas usage–are anticipated to provide enough of the liquid fuel
to satisfy Finnish LNG demand. The terminals in Hamina and Pori are
on the smaller side with storage capacity of about 30,000 cubic metres
each. The Manga LNG terminal is slightly larger, at 50,000 cubic metres.
Hence, 2016 and 2017 marked the onset of a broken Russian monopoly,
though at a relatively small scale. A larger breakthrough happened in
2020 when Balticconnector began operations, which resulted in about
35% cut in Russian gas supplies to Finland in the first months of 2020,
with most of the Balticconnector gas coming from the Klaipeda LNG
terminal (Energy News Monitor, 2021). It remains unclear if the trend
will continue or expand going forward given that 2020 has been marked
by unusual LNG supply glut and record low spot LNG prices. Higher
LNG prices may prove it difficult for the fuel to compete with Russia’s
gas in the future. But given new points of access to alternative supply as
well as Finland’s rather small total gas demand, persisting dependence on
Russian gas becomes less likely, even if Russian gas continues to constitute
a majority of supply.

Sweden uses natural gas in a very limited fashion, with gas consti-
tuting only three percent of its primary energy demand. The Swedish gas
network is very small with only 30 out of 290 Swedish municipalities able
to access natural gas directly. Sweden buys its gas from Denmark (piped
gas and biogas) (Klackenberg, 2019) and, more recently, from Norway
(LNG) (Eurostat, 2021). There has been a steady increase in LNG and
biogas use in recent years. Both of which are often combined and used in
the transportation sector (Klackenberg, 2019), which is supported by the
urban (500 km of pipeline) and vehicle (40 km of pipeline) gas networks
in the Stockholm area. In addition, Sweden has a set of small local gas
networks, which are mainly used to supply biogas from production plants
for transport purposes (CEEP, 2019). Neither the urban and vehicle gas
networks nor the local gas network are connected with Sweden’s main gas
transmission network in the west of the country, however. Most recently,
the Swedish Government has also denied a permit for the planned LNG
terminal at the port of Gothenburg to be connected to the transmis-
sion network, a move which provoked speculations that the plans for the
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terminal had been cancelled (350.org, 2019). In 2019, Sweden has with-
drawn the terminal from the Project of Common Interest list. However,
there has been persistent news about LNG terminal construction in that
port throughout 2020, though with a specific focus on bunkering rather
than serving the needs of Swedish consumers. Gas bunkering is also
planned for the port of Oxelsund to include LNG and green methane,
with the latter planned to serve the needs of Sweden’s steel production
and to potentially be redistributed to other parts of the country via rail
and/or tracks (Ship & Bunker, 2020).

On the 1st of April 2019, Sweden and Denmark created Joint
Balancing Zone between their gas markets. The common setup aims to
help security of supply by enabling the rise in pipeline pressure in Sweden,
thus facilitating efficient and closer cross-border co-operation (Swedegas,
2019).

Though Denmark’s long-term (by 2050) goal is to phase out all North
Sea oil and gas production, in the short term the production is supposed
to rise after redevelopment of Tyra, the country’s largest natural gas
field, is completed. As it currently stands, the return to operation will
be delayed until 2022 due to the COVID-19 pandemic. Hence, for the
2020–2022 period we should expect continuing low production levels
consistent with those observed in recent years (Katona, 2020). Produc-
tion decreased from 5.0 bcm in 2017, to 4.2 bcm in 2018, to 3.2 bcm
in 2019 (Cedigaz, 2020a). Once Tyra is operational again, however, the
trend is more than likely to reverse as the final investment decision for the
field’s redevelopment should allow Tyra to produce for another 25 years
(Elliott & Hunter, 2020).

Norway is the one country in the Baltic Sea region that is going to be
a major natural gas supplier well into the future. The country has been
producing hydrocarbons since the 1970s and, at least when it comes to
gas, its resources are far from being depleted. As reported by Norwegian
Petroleum (2021), 2/3 of the country’s expected resources are yet to
be produced and production is expected to stay at a current, or higher
level, for the next 15–20 years. Also, Hall (2018) underscores Norway’s
potential to continue its gas production into the 2030s if current levels of
activity are sustained and recovery rates continue to improve. Per Cedigaz
(2020a), in 2019 Norway marketed production was 115 bcm, somewhat
lower from the year before (122bcm) or the country’s all-time high in
2017 (125 bcm). This puts Norway in the eighth spot among the world’s
top natural gas producers and able to sustain approximately three percent
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of global demand. More significant is the fact that the country exports the
vast majority of its production (113 bcm in 2019). This makes Norway
third-largest gas exporter globally and second-largest gas supplier to the
EU. Approximately 95% of Norwegian gas is exported via pipelines. The
remaining five percent of gas exports are in the form of LNG, which is
produced from offshore subsea development in the South Barents Sea,
Snøhvit. The gas produced there from 20 wells is piped for liquefaction
to the Hammerfest LNG, Europe’s largest and the world’s northernmost
natural gas liquefaction facility. Norway is also a place with robust devel-
opment of small-scale LNG, used mostly as bunkering fuel for ships and
trucks.

Norway’s most important customers for natural gas are Germany,
Belgium, the UK, and France but the list is growing, also thanks to the
country’s LNG production allows.4 While LNG from Norway has found
its destination in other countries of the Baltic Sea region, it is a pipeline
development that can impact the energy security of the region the most.
The Baltic Pipe project, which we will describe in the next section, is
currently well underway and promises access to ten billion cubic metres
of gas from Norway into Denmark and Poland and from there to the
neighbouring markets, including those in the Baltic Sea region.

Whole Versus Sum of Its Parts

As indicated above, natural gas markets within the Baltic Sea region are
extremely diverse when it comes to volumes and share of gas in energy
mix. So why are we talking about the Baltic Sea region as an area for
developing security of gas supply? Why are we not focusing at each
country separately and developing a country-level strategy that would be
best for that entity’s energy security?

It is because–as it often happens–the whole is greater than the sum
of its parts. A well-designed co-operation and co-ordination on part of
all those countries can render the entire region more secure in terms
of energy supply and decrease the influence of Russia. Successful co-
operation and use of each country’s comparative advantage can also

4 In the meantime, however, the Hammerfest facility has been experiencing some
setback as the September 2020 fire shutdown the LNG terminal’s operations for what
is estimated to be even an entire year (Maritime Executive, 2020).
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significantly reduce costs of infrastructure as fewer barriers to trade can
facilitate economies of scale.

Diversification of Supply

In recent years, most countries in the Baltic Sea region have undertaken
infrastructure build up to diversify their supply of natural gas. Currently,
two major facilities importing non-Russian gas are functioning in the
region: the Lithuanian LNG terminal in Klaipeda, which began operating
in 2014 and Poland’s LNG terminal in Świnoujście that accepted first
LNG cargo in 2016.

The annual capacity of the Lithuanian terminal is four billion cubic
metres, which is beyond what are Lithuanian natural gas needs (Table
11.3). Unfortunately, lack of sufficient interconnection to sell imported
LNG to its neighbours, as well as Russian competitive push that resulted
in lower prices offered by Gazprom to Lithuania, the capacity of the
terminal has not been fully used, although the utilisation rate has grown
recently and in 2019 and 2020 has been close (46.6% and 49.0%, respec-
tively) to the EU’s average LNG utilisation rate of 50% (European
Commission 2020a). Interestingly, a fifth of the LNG that Lithuania
imported in 2019 has come from Russia’s LNG development in the
Arctic, Yamal LNG (GIIGNL, 2020). This is, however, much different
than pipeline-based monopoly that Gazprom had over the country’s gas
supply not so long ago. Novatek, the Russian LNG producer, is a private
company and–more importantly–one that has to compete on a market
level with other LNG producers and pipeline gas.5 As a matter of fact,
to the extent a competitive marketplace exists, buying natural gas from
Gazprom is also not problematic as the price is set by the market and the
ability to supply gas does not bestow geopolitical benefits on Russia. The
LNG facility in Lithuania also offers substantial benefits in the context
of the entire Baltic Sea region and co-operation between the countries.
Since its maximum capacity is larger than Lithuania’s demand it can
provide a point of significant, additional supply for Estonia, Latvia, and
Finland (an example of such potential we have already seen in 2020 when
Balticconnectorbegan its operations).

5 Since admittedly in Russia private ownership can be questioned as a factor guaran-
teeing complete independence from the Russian State, in particular when it comes to
crucial economic and geopolitically-useful resources, such as gas.
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In contrast, the five-billion-cubic-metre capacity of Poland’s LNG
terminal in Świnoujście, even at maximum of its current capacity could
at most cover a third of Poland’s total gas imports and a quarter of the
country’s total demand.6 The Polish LNG terminal has recently boasted
some of highest utilisation rates in Europe (CEEP, 2019). Starting with
33 and 30% in 2016 and 2017 respectively, in 2018 the utilisation
reached 55%, and in 2019 went even higher to 70% (Sikora & Sikora,
2019). Building on the success of the terminal in Świnoujście, Poland has
currently moved to expand the capacity of the terminal to a total of 7.5
bcm by 2023. And there is a potential to expand this capacity even further
(to 10 bcm/annum) if needed. Poland is currently looking into building
a second LNG terminal–this time an FSRU with 4.5 bcm/year maximum
capacity–in Gdańsk.7

As mentioned earlier, Estonia and Latvia have been considering
building their own LNG import terminals as well. Finland is currently
operating two small-scale (around 30,000 cubic metres of storage
capacity) LNG terminals and is building another one (of only slightly
larger storage capacity at 50,000 cubic metres) in the port of Hamina.
All the Finnish LNG terminals are focused more on small-scale LNG
use to satisfy local and transportation demand rather than regional secu-
rity of gas supply. Similarly, the LNG terminals planned in Sweden and
Germany focus on LNG bunkering for ships and vehicles rather than
broader, regional energy demand.

Baltic Pipe is a major infrastructure project in the region that will result
in pipeline delivery of non-Russian gas. The pipeline will include 230–280
kms of new pipelines (for the total of 900 km of new and old pipelines)
and bring annually up to ten billion cubic metres of natural gas from
Norway to Poland via Denmark and Sweden and approximately three
billion cubic metres to Denmark and Sweden from Poland (Gaz-System,
2020). It is projected to start operations by the fall of 2022 but some

6 Poland produces domestically enough gas to satisfy about one quarter of its total
demand.

7 Currently, the port in Gdańsk is undergoing a serious infrastructure upgrade, which
will be conducive to the building of an FSRU. However, the details about when the
investment would take place are yet to be established. At this time, a letter of intent
was signed between Port of Gdańsk, Gaz-System (Poland’s state gas system operator) and
the Maritime office in Gdynia with Gaz-System emerging in a leading role, including the
specific details where and when the investment will take place (Lee, 2021).
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delay could be expected given issues related to heavy rains in Denmark
and the COVID-19 pandemic (Biznes Alert, 2020).

But to take full advantage of the new, non-Russian supply of natural
gas, the countries in the Baltic Sea region must be well interconnected, i.e.
able to move with relative ease natural gas supplies at times when demand
either unexpectedly rises (i.e. due to unusually cold/hot weather) or when
usual source of demand is not able to deliver gas (be it due to technical
disruption or geopolitics).

Integration of the Baltic Sea Region Market

New gas import infrastructure, even the largest or most advanced, cannot
rise to its true regional potential unless countries can move gas between
each other whenever necessity arises. This makes pipeline interconnec-
tors and common gas markets across the region an important element of
the regional security of supply. This includes especially two projects: (1)
already functioning Balticconnector and (2) GIPL.

Balticconnectoris a gas pipeline that connects Estonia and Finland with
maximum capacity to transfer up to 2.6 bcm of gas a year in either direc-
tion. It was commissioned in December 2019 and began operation in the
beginning of 2020. The pipeline is shorter and less expensive than GIPL
at 146 kms and EUR 250 million versus 500 kms and EUR 558 million,
respectively. Not only is the pipeline able to supply a significant part of
the Finnish demand it also provides Finland with access to the Latvian gas
storage and to re-gasified LNG from Lithuanian FSRU in Klaipeda. That
being said, currently the pipeline’s functioning is impaired. Due to delays
in upgrading the compressor stations, Balticconnector has been limited
for now to approximately one billion cubic metre of annual capacity.

GIPL is a pipeline designed to facilitate interconnections and allow the
flow of natural gas in both directions (Argus, 2021). The pipeline that
extends over 500 kms (357 kms in Poland and 165 kms in Lithuania)
will effectively diminish Russian dominance not only over Lithuania but
also over Latvia and Estonia and will allow for better balancing of gas
supplies in the region. GIPL is slated to be commissioned in 2022 with
construction completed by end of 2021. The total cost of the investment
amounts to approximately EUR 558 million, EUR 276 million of which
is supported by the EU via the CEF (European Commission, 2020b).

More integrated markets can complement the new physical connec-
tions between the Baltic Sea region countries. These include initiatives
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such as the 2016 Latvia-Lithuania-Estonia-Finland proposal to establish a
unified Baltic gas market. In early 2017, major Baltic gas operators agreed
to implement an Implicit Capacity Allocation model beginning in summer
2017 designed to improve gas trading between the three Baltic States and
Finland. On the 14th of February 2019, Latvia, Estonian, and Finnish
TSOs made an important step towards a regional gas market by signing
an official agreement that removed tariffs and transmission cost compen-
sation between those countries. Lithuania did not sign the agreement
but negotiations are ongoing and the merger is still expected to proceed
in several stages (ICIS, 2019).The market has been already much more
flexible and registered successes due as the common trading platform in
2020 registered total traded volumes at all-time highs and a robust short-
term market. This allowed the Baltic States and Finland to capture the
extremely low spot prices caused by an oversupply of LNG (and gas in
general) at the time (Get Baltic, 2020).

Measuring Security of Gas Supply

But how do we know if the supply of natural gas to the region is secure
and whether any of the new infrastructure described above contributes to
an increase in the security of gas supply? Several measures have been used
to assess security of supply. Some suggest import dependence is a relevant
starting point. But relying on imports does not necessarily mean a supply
is not secure, particularly if the supply is abundant elsewhere and many
competitors can access the market. As such, the measure does not capture
diversification of supply as an important element of the security of supply
equation. Meanwhile, diversification has become easier than ever before
as global trade in LNG has grown and new gas producers have built up
their supplies and are ramping up their export capacity, including but not
limited to the USA, Qatar, Australia, and Russia.

Another measure used to capture energy security, one that includes
diversification, is Herfindahl–Hirschman Index (Constantini et al., 2007),
which is calculated as the sum of the squares of individual exporters
market share. While more accurate than import dependence, this measure
does not capture ‘the credible threat’ mechanism, which–as we argued
earlier–is a crucial element in the energy security equation for ensuring
available, accessible, affordable, and acceptable supply of natural gas.

To include ‘the credible threat’ into the energy security equation,
we will refer to the Agency for the Cooperation of Energy Regulators
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(ACER), which points to the Residual Supply Index (RSI) as an impor-
tant factor for measuring security of gas supply. Per ACER, for the supply
of natural gas to be considered secure a country has to have an access to
at least three different suppliers and the RSI needs to exceed 110%, i.e. at
any given time a country must be able to ramp up gas supply in excess of
110% of its demand, excluding its largest supplier (Box 11.2 explains the
methodology in detail).

Box 11.2. Conceptualising and Operationalising the Variables

In addition to capturing ‘the credible threat’ idea, the Residual
Supply Index is more refined as it captures bargaining power of
suppliers, which is independent of the volumes that the supplier
transfers. If a country cannot substitute for a potential lack of
imports from a supplier, the bargaining power of that supplier
increases. In this sense, the supplier does not even have to supply
majority of natural gas. If supply from other sources is rigid, i.e.
cannot be ramped up to provide additional volumes when needed,
then even small supplier with spare capacity can exercise consider-
able market power that can result in higher prices and/or ability
to exert geopolitical influence. In this case, technological or other
failure in the supply infrastructure (e.g. the Baumgarten incident)
can have serious, detrimental effects to countries’ natural gas access.

However, ensuring each country’s energy security can be a
daunting task, given that not all countries have access, ability,
and/or resources to build additional import infrastructure that
provides enough diversification in gas supply. Thus, ACER also
recommends assessing RSI at the regional level. Regional approach
allows countries in the region to combine their market power and
use each of the countries’ comparative advantage so each sources of
gas available to each country is maximised. The proposal, however,
assumes that a region is well interconnected. This recommendation
is consistent with and adds weight to the idea behind the integra-
tion of the Baltic Sea region where newly constructed and planned
natural gas import infrastructure can provide flexible source of gas
supply throughout the region if market’s interconnectedness exists.
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Given the above, it is important to calculate RSI for the Baltic
Sea region to estimate what level of diversification understood in
the context of ‘credible threat’ and not necessarily actual supply is
needed for interconnectedness to become a real force in the region.

Per ACER, we use the following equation: RSI= (Total
supply−Largest supplier)/Total demand.

The variable ‘Total supply’ is operationalised as country’s total
gas consumption plus any unused capacity of gas-importing infras-
tructure (which is ‘the credible threat’). Unused capacity includes
the capacity of currently existing natural gas infrastructure that can
bring non-Russian gas supplies to the region, i.e. unused capacity in
LNG terminals in Lithuania (unused LNG Lithuania) and Poland
(unused LNG Poland). To determine those unused volumes, we use
actual utilisation rates of both terminals in 2019: 70% rate for LNG
terminal in Świnoujście and 43% for the Independence terminal in
Lithuania. Given small-scale LNG focus of the LNG terminals oper-
ating in Finland, we do not include them into the analysis. ‘Total
demand’ is operationalised as sum of country-level consumption.

Security of Natural Gas Supply and Choice of Countries
The issue of supply security relates directly to the lack of domestic

supply sources to cover domestic demand. As such, the analysis
can only apply to countries which are considered net-importers of
natural gas in the region, which includes Norway and Russia as well
as Denmark.

The Special Case of Germany
As mentioned earlier in the country profile section, Germany

is rather an outlier within the region given the country’s large
consumption and imports of natural gas as well as due to its rela-
tively well-developed pipeline network, interconnections with other
countries, especially in Western Europe, and large storage capacity.
In addition, Germany’s long-standing and very close relations with
Russia when it comes to natural gas supply put it more often
than not in opposite corner when it comes to what constitutes
the security of gas supply. Germany is certainly here in Russia’s
corner, arguing that Russia is the regions and Europe’s in general
cheapest and most dependable gas supplier. In contrast, all other
gas-importing countries in the region, see enhancement of energy
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security and security of gas supply in diversifying away from Russia.
The dispute over Nord Stream 2 is probably best illustration of that
difference with Germany firmly pushing for the pipeline’s comple-
tion despite strong opposition from many countries in Central and
Eastern Europe. For all those reasons, we think it would be a
mistake to incorporate Germany into the calculations of energy
security within the region.

As per Table 11.2, in 2019 countries in the Baltic Sea region received
gas from a total of 13 exporting countries, with five from the region itself
(Norway, Denmark, Sweden, Germany, and Lithuania) and four being
major gas exporters (Russia, the Netherlands, Norway, and the USA).8

Exports from Austria, Belgium, Czechia, France, Hungary, Germany,
and Lithuania have been generally re-exported volumes of previously
imported gas.

Based on these numbers, a major takeaway is that ACER’s formal
requirement of at least three suppliers to ensure energy security has been
met for the region, but not for each of the countries separately. Estonia
and Latvia had only one supplier (Russia) in 2019.9 And Russia remains
the largest exporter to the region for a total of 73.13 bcm (47% of the
region’s imports), of which only 0.27 bcm in the form of LNG, coming
from Novatek, a Russian independent producer.10

For the purpose of calculating the RSI for the region, we operationalise
the variable ‘Largest supplier’ as Russian pipeline imports, with Gazprom
as the sole Russian company allowed export of natural gas via pipelines.

It is important to point out that by calculating regional RSI, we can
only assess the level of ‘diversification of supply’ but need to make an

8 Six if Russia is included as a part of the region.
9 This has changed somewhat in 2020 as Balticconnector began its operations but

complete data for 2020 has yet to become available. In addition, 2020 has been, in all
likelihood, an outlier given the global COVID-19 pandemic as well as the LNG glut we
have observed that year, which makes the data potentially less generalisable across time.

10 In this context, it is also important to underscore that the actual number of suppliers
is much larger than the number of countries from which gas supply comes. In case
of Russia, Gazprom and Novatek are separate suppliers, which are being governed by
different factors. And this is especially applicable to US LNG where multiple companies
export their product.
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Table 11.2 Trade indicators for net gas importing countries in the Baltic Sea
region in 2019 (bcm)

Importer Exporter Pipeline LNG Largest supplier

Estonia Russia 0.27 0.00 Russia
Finland Lithuania 0.00 0.01 Russia

Norway 0.00 0.05
Russia 2.67 0.12
Sweden 0.00 0.01

Germanya Austria 1.30 0.00 Russia
Belgium 12.10 0.00
Czechia 0.30 0.00
Denmark 0.90 0.00
France 6.00 0.00
Hungary 1.80 0.00
Netherlands 24.10 0.00
Norway 31.30 0.00
Russia 56.30 0.00

Latvia Russia 0.71 0.00 Russia
Lithuania Norway 0.00 1.49 Norway

Russia 1.19 0.09
United States 0.00 0.09

Poland Czechia 0.46 0.00 Russia
Germany 2.00 0.00
Norway 0.00 0.23
Russia 10.11 0.00
United States 0.00 0.87

Sweden Belgium 0.00 0.03 Denmark
Denmark 0.85 0.00
Germany 0.06 0.00
Lithuania 0.00 0.01
Netherlands 0.00 0.04
Norway 0.00 0.11
Russia 0.00 0.06

Total 154.33 3.21

aGermany excluded from RSI calculations based on exclusions specified in Box 11.2
Source The Author, based on Cedigaz (2020c)

assumption of ‘perfect interconnectedness’, meaning that the countries in
the Baltic Sea region can move natural gas across the market in an unob-
structed manner. This is, of course, a simplification one that is focused
on estimating the minimum requirements of diversification of supply that
need to be met for interconnectedness to work. The next step, which
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this study encourages, would be to combine the two factors to see what
levels of diversification require what level of interconnectedness for energy
security to be achieved.

Box 11.3 provides formula and calculations for RSI for the net-
importing countries in the Baltic Sea region (excluding Germany and
under assumption of perfectly interconnected markets). Data for the
calculations is provided in Table 11.3.

Box 11.3. RSI Formula for the Net-Importers of Natural Gas
in the Baltic Sea Region*

Total supply 1 = Consumption + (unused LNG Poland) + (unused
LNG Lithuania).

unused LNG Poland = total capacity−utilisation rate of 70% =
5.00 bcm−3.50 bcm = 1.50 bcm.

unused LNG Lithuania = total capacity−utilisation rate of 43%
= 4.00 bcm−2.28 bcm = 1.72 bcm.

Total supply 1 = 0.27 + 2.86 + 0.71 + 2.84 + 18.23 + 1.15 +
1.50 + 1.72 = 29.28.

Thus,

Table 11.3 Country-level indicators in 2019

Country Reserve
(bcm)

Gross
production
(bcm)

Marketed
production
(bcm)

Total
exports
(bcm)

Total
imports
(bcm)

Consumption
(bcm)

Denmarka 66.00 3.17 3.10 2.05 1.91 2.96
Estonia 0.00 0.00 0.00 0.00 0.27 0.27
Finland 0.00 0.00 0.00 0.00 2.86 2.86
Germanya 24.80 6.60 5.70 41.83 134.10 97.97
Latvia 0.00 0.00 0.00 0.00 0.71 0.71
Lithuania 0.00 0.00 0.00 0.02 2.86 2.84
Norwaya 2,165.00 148.15 115.25 112.79 0.00 2.46
Poland 85.38 5.33 3.73 1.30 15.80 18.23
Sweden 0.00 0.00 0.00 0.10 1.16 1.15

aCountries excluded from RSI calculations based as explanation in Box 11.2
Source The Author, based on Cedigaz (2020a)
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RSI = (Total supply−Largest supplier)/Total demand.
RSI 1 = (29.28−4.24)/26.06 = 0.58.
RSI 1 (%) = 58%
*Excludes Germany per discussion in Box 11.2.

The RSI for the region (58%) is far below the ACER’s mark of 110%
required to reach supply security, indicating that even under ideally inter-
connected market and with current LNG infrastructure the region would
not achieve energy security in 2019. The infrastructure is important as it
diversifies the suppliers, but it is not sufficient to ensure the diversification
level in terms of potential for volume replacement.

To further refine our analysis, we investigate a second counterfac-
tual scenario, which assumes that not only existing but also major
planned supply diversification infrastructure projects operated in 2019.
This includes the expansion of the Świnoujście terminal (2.5 bcm), the
new Gdańsk LNG terminal (4.5 bcm), Baltic Pipe (10 bcm), as well as
the proposed LNG import terminals in Latvia (4 bcm) and Estonia (3
bcm + 3 bcm). The results of this analysis are presented in Box 11.4.

Box 11.4

Total supply 2 = Total supply 1 + total capacity of all prospective
infrastructure.

Total supply 2 = 29.28 + 26.50 = 55.78.
RSI 2 = (55.78−14.24)/26.06 = 1.59.
RSI 2 (%) = 159%

The obtained RSI of 159% indicates that under the aforementioned
conditions, the region would achieve security of gas supply in 2019 (RSI
> 110%) if all currently planned infrastructure were operational. The fates
of some of the proposed infrastructure is, however, not yet set. While
expansion of the Świnoujście terminal and the Baltic Pipe project are
well on their way, this cannot be said for all the planned LNG termi-
nals in Poland, Latvia, and Estonia. In particular, it is difficult to imagine
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that both Latvia and Estonia actually built both terminals given the exis-
tence of currently underutilised terminal in Lithuania, as well as small (and
potentially decreasing) gas consumption in the Baltic States (smaller than
those terminals’ nameplate capacity). If none of those terminals actually
end up being built (or is/are built later into the future), the RSI index
falls just below the required 110 to 106%.

One more wrinkle to add to this scenario is the assumption that
in 2019 Poland can deliver on its promise of not buying Russian gas
and Świnoujście expansion and Baltic Pipe are completed. Russia would
remain the largest supplier to the region, but with Germany excluded,
Russia would no longer supply the majority of the region’s imported gas.

Instead, this would be more evenly divided between Norway (pipe
and LNG), and other LNG suppliers. A more realistic estimate of the
projected RSI is presented in ‘Total supply 3’ (Box 11.5), where we
included only the projects currently in advanced stages and closer to their
realisation (the expansion of Świnoujście at 2.5 bcm and Baltic Pipe at
10 bcm) and where we assume Poland does not import Russian gas. We
then reduce the total value of Russian imports delivered to the region by
imports that were in 2019 delivered to Poland (14.24 bcm–10.11 bcm).

Box 11.5

Total supply 3 = Total supply 1 + (Świnoujście LNG expansion +
Baltic Pipe).

Total supply 3 = 29.28 + 12.50 = 41.78.
RSI 3 = (41.78−4.13)/26.06 = 1.44.
RSI 3 (%) = 144%

In this case, the RSI jumps to 144%, a value much higher than the
110% required for security of supply. Additional scenarios could be drawn
to explore the impact of different natural gas import strategies. What if,
for example, Lithuania decides to bring in more Russian gas based on its
lower price?

To achieve an even more complete picture, one could also add storage
that allows for temporal arbitrage. These will be crucial for boosting
energy security in the region, as perfect interconnectedness is an extremely
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difficult if not impossible task. As Table 11.4 indicates, there is some
movement to increase the storage capacity of some of the net-importing
countries in the region, most notably in Poland and Latvia, both of
which can be very important for expanding benefits of the LNG and new
pipeline capacity that enters the region.

Policy Implications and Conclusions

The analysis here is admittedly a simplification of the actual state of gas
market affairs in the region. But as such, it provides an excellent tool
for adding layers of complexity. It is simple enough to be used and
understood by non-experts but flexible and customisable enough to incor-
porate, envision, and assess many sophisticated scenarios, depending on
what the question at stake. The analysis provided in this work consti-
tutes a valuable step towards the creation of a customisable framework
to address energy security, integrating both actual and potentially avail-
able supply, therefore fostering the concept of ‘credible threat’ and all
its implications. The model can be easily built upon and improved to
include additional intricacies of the markets. The findings from our anal-
ysis particularly underscore the importance and the expanded role played
by infrastructures, as their diversification power extends far beyond what
is actually needed. Our work allows us to draw important conclusions on
whether diversification is needed, and, if so, what capacity is required and
what acceptable investment costs can be made towards infrastructure in
the light of actual utilisation rates.

For the Baltic Sea region, our findings underscore that energy security
demands gas import infrastructure capacity of which exceeds the real-time
demand. This is a necessary condition to effectively prevent market domi-
nance by any single supplier. However, this condition is not sufficient.
The diversity of supply and market integration are in fact two sides of
the same coin: energy security cannot be achieved when either of them
is failing. Market integration via increase in gas interconnections and
common markets are crucial. While this work assumes perfect intercon-
nectedness of the market, in reality this is not the case. As such a balance
between the level of market integration and access to supply needs to
be achieved for any given entity to reach security of supply. This balance
will be different for different regions and countries, depending on their
specific circumstances.
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These will include additional tools to prop the market, with storage
becoming an important element of the equation. Policy support for secu-
rity driven-redundancy of infrastructure will also be valuable. While of
little impact under ideal market conditions, these mechanisms can make a
significant difference under the conditions of imperfect market integration
and/or under imperfect co-operation.

In this context, it should be noted that not all redundancy will create
sizable energy security benefits. For example, the proposals for Latvian or
Estonian LNG terminals may not be needed as the existing LNG terminal
in Lithuania could potentially serve the needs of all Baltic States. And high
storage capacity in Latvia can be a better choice for infrastructure invest-
ment. Thus, co-operation can reduce costs and bring in sizable benefits
for all parties. Evidently, the extent of such co-operation will depend on
the level of trust between countries and whether any agreement can be
reached on the division of cost. This has, unfortunately, not always been
the case, including between the Baltic States where stakes of co-operation
are high, but disagreements persist over each country’s role and their own
goals, including in the energy security arena. The less trust, the more need
for redundancy of infrastructure, leading to a higher individual cost for
providing energy security within the region and for each country.

Our analysis also provides insightful information on how to assess the
benefits of funding gas infrastructure. The results obtained indicate that
funding of gas infrastructure should not be assessed solely based on its
contribution to either market integration or diversification. Instead, both
must be considered in tandem in the view of existing market conditions.
For example, while an LNG terminal in Estonia would be potentially
better suited to the goals of market security, it may not make sense
given the already existing LNG terminal in Lithuania. Thus, the funding
could be reallocated to a better use, including building more interconnec-
tions between the countries or supporting Estonia’s purchases of LNG
delivered to Klaipeda. One encouraging sign that this all-encompassing
thinking approach is gaining traction is that the EU appears to heed
this recommendation and funds most of the projects mentioned here
within its PCI programme. For example, although it did not designate
the Lithuanian LNG terminal as a PCI, the EU has recognised its impor-
tance for enhancing competition.11 The EU also approved Lithuania’s

11 It has not been seen as instrumental for increasing diversification and energy secu-
rity of the entire region, however as other chapters of this book reveal the Lithuanians
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requirement that heat and electricity generators use certain quantity of
gas sourced from LNG (European Commission, 2018). That being said,
current policies of decarbonisation and voices against funding of any
fossil fuel infrastructure from EU funds could negatively impact regions
ambitions to become independent of the Russian gas supply.

Another limiting factor is the current lack of success of the EU in
furthering liberalisation that goes beyond unbundling in CEE, including
in the Baltic Sea region. While CEE countries have moved towards
implementing the package (by transposing it into national laws and dereg-
ulating their markets to some degree), they remain substantially less
liberalised than their Western counterparts. For example, Poland’s market
is highly centralised around state-based companies, i.e. PGNiG and Gaz-
System. The current setup makes it almost impossible for other players to
access the market, as PGNiG is responsible for all LNG supplied into the
LNG terminal in Świnoujście. The EU’s Third Energy Package pushed
the process of gas market liberalisation in Europe, but it was not able to
eliminate this visible divide. Slow speed of liberalisation is often defended
within the CEE on the grounds of energy security in the face of dominant
natural gas supplier, such as Russia. The concerns about energy security
have been also coupled with a culture of broad government administra-
tion and a relatively strong tradition of state-owned enterprises protecting
and dominating vulnerable markets.

Thus, many CEE countries have favoured diversification over liberalisa-
tion efforts where initiatives such as LNG terminals, pipelines, and inter-
connections have been spearheaded by the governments and implemented
by state-run enterprises that enjoy monopoly or close-to-monopoly posi-
tion over the country’s domestic market. Meanwhile, liberalising access
to countries’ natural gas infrastructure could benefit efforts to enhance
market integration. By providing more open access to the region’s gas
market the Baltic Sea region countries could encourage not only compe-
tition but also investment in new interconnections and/or infrastructure
(Collins & Mikulska, 2018). Of course, the liberalisation should not be ‘a

constructed the Klaipeda LNG terminal by themselves, though a report ordered by the
European Commission recommended that the best location for a common LNG terminal
of three Baltic States would have been in Estonia. A unilateral construction of own LNG
terminal by the Lithuanians may have been a reason why countries do not see eye to
eye when it comes to creating a common gas market with Lithuania lagging others and
remaining outside the structure.
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carte blanche’ but should be aided by conscious policy efforts to prevent
any large gas supplier from monopolising the market.

An interesting point can be also made about Poland’s policy of diver-
sification that includes the possibility of completely weaning itself of
Russian gas once its long-term contract with Gazprom expires in 2022.
On the face of it, the declaration does not make economic sense: if
Poland establishes a more competitive natural gas market, why would it
not take advantage of the ability to negotiate better pricing with Russia?
But, as pointed out earlier, economic calculus does not always convey
the elements of security of supply. The calculations presented earlier indi-
cate that if Poland wants to achieve security supply and contribute to the
security within the Baltic Sea region, its move away from Russian gas can
actually help.12

Such a move would not only help the country’s geopolitical position
vis-à-vis Russia, especially if associated with commissioning of expansive
new gas infrastructure to bring non-Russian gas. It would also improve
Poland’s position in the region vis-à-vis Germany. Both countries are
admittedly vying for influence in CEE and having access to abundant
supply of natural gas and ability to distribute surplus gas within the region
can bring additional influence. Given Germany’s affinity for Russian gas,
Poland may become a crucial element of balancing the region’s depen-
dence. If gas that Poland imports can also serve other areas of CEE,
including countries in the Baltic Sea region as well as Ukraine, Czechia,
or Slovakia, Poland can become an important player in ensuring security
of their supply and gain geopolitical benefits.
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CHAPTER 12

Epilogue

Kari Liuhto

As the editor of this book, I have taken it upon myself to pick out some
of the observations found in the articles. I want to emphasise, however,
that the research results highlighted in this chapter do not necessarily
represent the views of all the contributors of this book. Secondly, it is
good to underline that all the significant observations of the book cannot
be presented here. Thirdly, the collection of observations presented in the
epilogue is in an extremely condensed form without source references,
which is why the reader should read those chapters which discuss the said
matters more broadly and in more detail.

Natural gas production and consumption: the Baltic Sea presents a
selection of countries that are very interesting as to the production and
consumption of natural gas. First of all, the easternmost country in the
Baltic Sea region, Russia, is the world’s second largest producer of natural
gas after the United States. This naturally means that Russia is the largest
gas producer in Europe. Secondly, Europe’s second largest natural gas
producer, Norway, is also found within the Baltic Sea region. Thirdly, the
EU’s only net exporter of natural gas, Denmark, is situated in the region.
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Fourthly, the EU’s largest natural gas consumer, Germany, is among the
coastal states of the Baltic Sea. Germany consumes nearly 100 billion
cubic metres of natural gas each year, i.e. a quarter of all natural gas
consumed in the EU. Although Germany does produce natural gas, its
own gas production covers only five percent of its consumption. Poland,
on the other hand, is able to cover one-fifth of its gas consumption with
its own production. The Baltic States, Finland and Sweden are the only
countries in the Baltic Sea region, which do not produce natural gas. On
the other hand, neither do they consume much of it. In 2019, the five
countries listed above consumed only a total of seven billion cubic metres
of natural gas.

In this millennium, the consumption of natural gas has increased by
approximately ten percent in the Baltic Sea region, excluding natural gas
exporters Denmark, Norway and Russia. When Germany shuts down its
nuclear power plants in 2022, its natural gas consumption will increase
further. If Germany choses to use only natural gas to fill the energy gap
left by closing the nuclear power plants, it should consume nearly 20
billion cubic metres more than it does today. Among the Baltic Sea region
countries, Germany is an exception, because most of the other countries
in the region will continue to decrease their natural gas consumption.

Examining the future development of the region’s natural gas produc-
tion, we see that Russian natural gas production is prognosed to increase
by 10–25 percent in the next 15 years. While Russia increases its gas
production, the situation is reversed in the other natural gas producing
countries of the region. Their gas production has already started to
decline. The decrease in Norway’s natural gas production has a significant
impact not only on the Baltic Sea region, but also the entire European
Union.

The significance of natural gas : currently, 23 percent of the EU’s
primary energy consumption is satisfied with natural gas. In the ten
coastal states of the Baltic Sea region, the share of natural gas of the
primary energy consumption is 20 percent, i.e. slightly smaller than the
EU average. However, there are considerable differences between the
Baltic Sea countries. Natural gas is most important to Russia, where more
than half of its primary energy consumption is met with natural gas.
Sweden represents the other extreme; only a couple of percent of the
country’s total consumption is satisfied with gas. In addition to Sweden,
the share of natural gas of the country’s primary energy consumption
is under ten percent also in Estonia, Finland and Norway, of which the
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last-mentioned focuses on exporting the natural gas it produces. In other
words, Norway does not use large amounts of natural gas, the country
exports its gas. Norway primarily uses hydroelectric power to cover its
domestic energy needs. In Denmark and Poland, slightly less than one-
fifth of the primary energy consumption consists of natural gas, whereas
in Germany the share of gas is one-fourth. Of the Baltic Sea countries,
which import natural gas, Latvia and Lithuania are the ones most depen-
dent on it. Natural gas covers more than 30 percent of the primary energy
consumption of these two Baltic States.

Natural gas infrastructure: numerous natural gas pipelines have been
built from both Norway and Russia to the European Union. Several
underwater natural gas pipelines go from the Norwegian gas fields
to Germany, the Netherlands and Great Britain. Correspondingly, gas
pipelines from Russia to the European Union go through Belarus,
Ukraine and under the Baltic Sea and the Black Sea.

Even before December 2019, when the United States imposed sanc-
tions on Nord Stream 2, this pipeline has attracted a lot of media
attention. Nord Stream 2 has eclipsed Balticconnector between Estonia
and Finland, which started operation at the same time as the United
States imposed its first sanctions on Nord Stream 2. The completion
of Balticconnector connected the EU’s two northern energy islands,
the Baltic States and Finland. However, connecting these two islands
isolated from the EU pipeline network does not solve the whole problem.
Terminating their isolation requires the interconnection of Polish and
Lithuanian gas networks, i.e. building the GIPL gas pipeline. Only when
GIPL is completed are the Baltic States and Finland connected to the
pan-European natural gas network. Fortunately, more than 60 percent
of the GIPL pipeline is built when this is being written. The pipeline
is expected to start its operations in 2022. In addition to the pipeline
between Lithuania and Poland, a new gas pipeline, Baltic Pipe, is being
built from Norway to Poland; it will be completed in the next few years.

In addition to the above gas pipelines, we must remember that several
Baltic Sea region countries have underground gas storages, which enhance
the security of energy supply of the entire Baltic Sea region. Besides gas
storages, LNG import terminals have been built. In the past decade,
Finland and Sweden have built on their shores a handful of small-scale
LNG receiving ports, whereas Lithuania, Poland and Russia (the Kalin-
ingrad region) have established LNG import terminals that are significant
to their energy supply. Apart from these LNG import ports, the region’s
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natural gas exporters Norway and Russia also have LNG sending ports.
Although Denmark is a net exporter of natural gas, it focuses on deliveries
through pipelines.

Despite the global LNG boom, of the Baltic Sea countries importing
natural gas, Estonia, Latvia and Germany have not yet built any LNG
import terminals on their soil. Germany does plan to build a few LNG
ports of import, but the total capacity of these ports will be marginal
considering Germany’s total natural gas imports. In practice this means
that Germany’s dependence on pipeline gas supply continues in the
future. It is also possible that none of the German LNG ports currently
being planned become reality if Nord Stream 2 starts operating and annu-
ally more than 50 billion cubic metres of affordable Russian natural gas
starts flowing into Germany and elsewhere in the European Union and
even Great Britain. If Nord Stream 2 can stop the German LNG plans,
the EU’s Green Deal may do the same to Estonian and Latvian LNG
terminal plans.

One of the central findings of this book is that the security of energy
supply of the Baltic Sea region requires that the Baltic Sea countries build
more natural gas import infrastructure than they need for their daily use.
Furthermore, the gas import sources must be sufficiently well diversified
so that no single supplier’s share is so large that the importing countries
are not able to replace it with other suppliers or with other alternative
sources of energy.

LNG imports : seven countries in the Baltic Sea region import natural
gas, and five of them, namely Estonia, Finland, Sweden, Lithuania and
Poland, imported LNG. In other words, of the region’s countries depen-
dent on the gas imports, Germany and Latvia did not import any
LNG.1

Even if Estonia, Finland and Sweden do import liquefied natural gas,
LNG does not have a strategic role in their energy supply, because LNG
forms less than ten percent of the natural gas imports of Estonia and
Finland. Although LNG forms nearly 30 percent of Sweden’s natural
gas imports, LNG is not a strategic fuel for Sweden, because natural gas
covers only a couple of percent of Sweden’s primary energy consumption.

Lithuania and Poland have a different situation. LNG forms nearly 60
percent of Lithuanian natural gas imports, and over 30 percent of the

1 To be precise, also Latvia imported a small amount of LNG in 2019, but the share
of LNG was only 0.2 percent of its total imports of natural gas.
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country’s energy consumption relies on natural gas. Although the share
of LNG is only 20 percent of Poland’s natural gas imports, it is good to
note that, by volume, Poland’s LNG imports are the largest in the Baltic
Sea region. In fact, Poland imported in 2019 more than twice as much
as Lithuania, which is the second largest LNG importer in the Baltic Sea
region.

In proportion to the overall import of natural gas, the Baltic Sea
region’s overall LNG imports are less than the average of the Euro-
pean Union. In 2020, a quarter of the EU’s overall natural gas import
consisted of LNG. In the EU countries of the Baltic Sea region, the
average was 15 percent. The average would drop to below five percent
if it was weighted by the amount of consumption, because Germany, the
region’s largest natural gas importer, does not import any LNG.

In 2019, two-thirds of Poland’s LNG came from Qatar. The US share
was approximately a quarter. In turn, Norway was Lithuania’s largest
LNG supplier with a share of over 70 percent. Lithuania’s second largest
LNG supplier Russia covered one-fifth. The US share was five percent.
Sweden’s largest LNG supplier was Norway, and Russia was Finland’s
leading supplier with an 80-percent share. The significant share of Russia
in the LNG imports of many Baltic Sea region countries underlines the
fact that LNG imports do not automatically lessen the dependence on
natural gas imports from Russia. Here, it is good to remember that in
2020, Russia was the EU’s third largest LNG supplier after the United
States and Qatar. Russia’s position is unlikely to weaken in Europe
because Russia has extremely ambitious plans to increase its LNG exports.
Namely, by 2035, Russia intends to be at least the second largest LNG
exporter in the world. At the moment, Russia is on the fourth place after
Qatar, Australia and the United States in the globe.

The Baltic Sea region’s dependence on Russian energy imports: nearly
half of the EU’s gas imports came from Russia in 2020. Due to both
geographic and historic reasons, the EU countries in the Baltic Sea region
are on the average more dependent on natural gas import from Russia
than is the rest of the EU. In the Baltic Sea region, only Denmark,
Lithuania, Norway and Sweden have lower dependence on natural gas
imports from Russia than the EU average.

If Nord Stream 2 is completed, Germany’s dependence on Russian
natural gas increases further from the current level of over 50 percent.
Dependence of Lithuania and Poland on Russia has decreased thanks to
their LNG terminals. Once the expansion of Świnoujście is completed,
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and the Gdańsk LNG terminal and Baltic Pipe are operational, Poland
could in theory terminate all its natural gas imports from Russia. On
the other hand, Estonia, Finland and Latvia continue to remain highly
dependent on Russia natural gas, unless at least one more large-scale LNG
import terminal is built in the Baltic States or Finland.

The decision to locate a new large-scale terminal in Latvia is supported
by the country’s large underground natural gas storage in Inčukalns. On
the other hand, locating the terminal in Estonia is supported by earlier
EU expert assessments that Paldiski in Estonia would be the best location
for the common LNG terminal of the three Baltic States. Correspond-
ingly, locating the terminal in southern Finland is justified, because it
would increase the security of energy supply of the north-eastern corner
of the European Union. From Finland, natural gas could be delivered
through Balticconnector to Estonia and to the rest of the Baltic States.
However, the EU’s Green Deal may prevent or considerably reduce Euro-
pean Union’s financing of new LNG terminal plans and therefore the
Green Deal may mean a black future for these LNG terminal plans.

Although dependence of the Baltic States and Finland on Russia
remains high also in the future, we must remember that the Inčukalns
natural gas storage in Latvia is able to meet the natural gas needs of
all Baltic States and Finland for an entire winter season. It is also good
to remember that the nominal capacity of Lithuania’s LNG terminal
corresponds to more than a half of the total annual gas consumption of
the Baltic States and Finland. It means that, in an emergency situation,
Lithuania’s LNG terminal is able to meet the winter-time gas needs of
all the Baltic States and Finland. Thirdly, the security of energy supply of
the Baltic States and Finland improves considerably when the GIPL gas
pipeline between Poland and Lithuania is completed, finally ending the
isolation of the Baltic States and Finland from the EU gas pipe network.

Even though connecting the gas networks of the Baltic Sea region
countries enhances the region’s security of energy supply, dependence
on Russian gas supplies does not decrease until gas import sources are
diversified as well. However, it is futile to expect a significant geographic
diversification of natural gas imports in the near future, because the EU’s
largest natural gas producer the Netherlands is forced to stop regular
production in the European Union’s largest natural gas field in Groningen
due to tremors, further decreasing the EU’s indigenous gas production.
Both closing the gas field in Groningen and Germany’s nuclear power
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plants in 2022 are likely to increase further the already excessive share of
Russia in the EU’s natural gas imports.

Although this book focuses on natural gas, we must not forget that
along with natural gas, Russia is also a strategic supplier of other energy
forms to the European Union. Russia’s share of the Union’s coal imports
is approximately 40 percent, of crude oil imports 30 percent and of
uranium imports 20 percent. Lessening the EU’s dependence on Russian
energy will only be successful if the Union increases its LNG imports
considerably and succeeds in implementing the ambitious Green Deal. In
2020, the EU’s LNG imports, excluding Russia, was around less than 70
bcm, i.e. approximately 17 percent of the EU’s overall gas consumption.
The non-Russian LNG supplies should exceed 100 bcm, thus covering at
least a quarter of the EU’s gas demand.

It is necessary to decrease the dependence on Russian energy because
Russia is ever further from the democratic principles and has started to
practice aggressive foreign policy (the Russo-Georgian War in 2008 and
the Ukraine War in 2014 onwards). Hopefully, Russia’s operation mode
changes before Russia drifts too far from the point, in which restoring
the co-operation between Russia and the West is still possible. However,
it is possible that Russia’s distancing from the West continues until Russia
realises that the West offers it a more stable and more reliable foundation
for co-operation and future development than China.

The role of Norway: in 2020, with a share of 24 percent, Norway was
the second most important natural gas supplier to the EU after Russia.
Most of Norwegian gas deliveries are transported through pipelines to
the UK, Germany, the Netherlands to be further distributed through a
pipeline network to other EU countries. LNG exports cover only a few
percent of Norway’s total gas exports to the European Union, and this is
not going to change in the future.

Norway’s natural gas deliveries are not shadowed by a risk of geopo-
litical game as it is the case with Russia. Although there is no geopolitical
risk in Norway’s energy deliveries, the risk linked with Norway is in its
limited natural gas reserves. Norway’s proved natural gas reserves are less
than five percent of those in Russia. Although theoretically, Norway will
be able to maintain the current volume of natural gas production until
the 2050s, it is more than likely that Norway’s natural gas production
will decrease significantly already within the next decade.

While Norway is concerned about the decrease in the EU’s gas
consumption, i.e. the disappearance of its main client due to the Green
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Deal, the fears in the EU are that Norway’s natural gas deliveries decline
too rapidly. In my opinion, both fears will turn out to be unjustified.
I believe that the European Union will consume enough natural gas
to meet Norway’s export needs for several decades to come, and when
Norway’s gas deliveries begin to end, the European Union is ready to
move to the era of renewable energy and hydrogen.

The role of the United States: in 2020, the United States was the EU’s
largest LNG supplier. The United States delivered to the European Union
19 billion cubic metres of natural gas, covering some six percent of the
EU’s total natural gas imports. Although the EU brings much more
natural gas from Russia and Norway than from the Unites States, there is
no reason to underestimate the US role because its production and export
potential is enormous. Moreover, one should carefully follow the LNG
export terminal development in the East Coast of Canada. North Amer-
ican natural gas is a welcome addition to the European Union because it
pushes down the price of Russian natural gas while enhancing the EU’s
security of energy supply. American LNG is an important addition also to
the Baltic Sea region countries even though the US share of the natural
gas imports of Baltic Sea countries is still at this point marginal.

It is possible that the golden era of North American LNG in Europe
and the Baltic Sea region is still to come if the Americans and Cana-
dians manage to lower their LNG production costs and compete with
Russian pipe gas. To be sure, the future role of North American LNG is
overshadowed by the EU’s Green Deal. In this context, we must not
forget the environmental policy decisions of individual EU countries.
Take the Irish Government, for example, which recently decided not to
grant building permits to two LNG import terminals for reasons of envi-
ronmental protection. Ireland’s decision demonstrated that it considers
North American gas fracking environmentally harmful and did not want
to support production methods that destroy the environment because
most likely the Irish LNG terminals would have obtained most of their
LNG from the United States. On the other hand, the LNG imports of
Ireland’s neighbour Great Britain show that geographic location would
not have automatically made Ireland too dependent on American lique-
fied natural gas. Here, it is good to remember that the share of the United
States was 15 percent of British LNG imports in 2019.

Because US gas fracking is considered generally harmful to the envi-
ronment and US Nord Stream 2 sanctions show that, like Russia, also the
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United States plays geopolitics with natural gas, it is more than under-
standable that the writers of this book have strongly differing views on
the future role of American LNG in Europe and the Baltic Sea region.
However, the writers may agree that the US LNG exports to the Euro-
pean Union are more about protecting European NATO countries from
Russian energy leverage than mere business because LNG formed less
than one percent of the total US commodity exports to the European
Union in 2019.

Poland’s role as a gas hub: the expansion of Poland’s LNG terminal
in Świnoujście, building the LNG terminal in Gdańsk and Baltic Pipe
will diversify Poland’s natural gas imports. It is very likely that, once
these projects are completed, Russia no longer is Poland’s largest supplier
of natural gas. In order to avoid the Poland gas hub hype, we must
remember that with the 50-percent capacity utilisation, Poland’s two
LNG terminals will increase Poland’s LNG imports to approximately
six billion cubic metres and the annual capacity of Baltic Pipe will be
about ten billion cubic metres. Combining this with the fact that Poland
consumes approximately 20 billion cubic metres and produces four billion
cubic metres of the gas it consumes, we see that the aforementioned
infrastructure projects are sufficient only to cover Poland’s own needs
if it intends to abandon Russian natural gas altogether. In other words,
Poland’s Świnoujście and Gdańsk LNG terminals and Baltic Pipe are not
enough to make Poland a regional gas hub if it intends to completely stop
importing Russian natural gas. However, it is hard to see that the Polish
Government would completely abandon the Russian gas imports because
it would be economically irrational and unjustified even from the point of
view of Poland’s security of energy supply once the aforementioned LNG
import terminals and Baltic Pipe are operational.

The transit roles of Ukraine and Belarus: before the completion of
Nord Stream and TurkStream, Russian natural gas was delivered to
Western Europe solely through Ukraine and Belarus. Before the first
Nord Stream started to operate approximately ten years ago, 80 percent
of Russian natural gas was transported through Ukraine to the EU and
the remainder went via Belarus. This all changed radically when the first
pipeline pair of Nord Stream became operational. The change in Russian
gas export logistics is shown by the fact that in 2020, only 30 percent of
Russian pipe gas reached the European Union through Ukraine. With 40
percent, the first Nord Stream pipe became the main transport channel of
Russian gas to the European Union in 2020.
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When Nord Stream 2 pipeline is completed, the geopolitical position of
Ukraine and Belarus will change further because then, Russia needs these
countries to a very limited extent for natural gas transit, unless there is
a significant increase in the EU’s gas imports from Russia. Since there is
not yet enough evidence of the latter, it is possible that the significance of
Ukraine and Belarus as transit countries lessens radically, possibly resulting
in Russia’s hardening foreign policy towards Ukraine and Belarus once
Nord Stream 2 has been completed. In fact, the geopolitical position
of Belarus weakened already after the completion of the FSRU in the
Kaliningrad region in January 2019, as Russia may already at this point
stop natural gas transit through Belarus and Poland to Germany without
relevant impediment to the energy supply of the Kaliningrad region.

It is not easy to forecast the future consumption of natural gas in the
European Union, but several experts estimate that the Union’s natural
gas consumption will remain fairly even until 2030. After that, natural gas
consumption begins to decrease. What the EU’s natural gas consumption
will be in 2050 depends largely on how common the other gaseous fuels,
such as biogas, biomethane and hydrogen, will become. I believe that the
Baltic Sea region, perhaps excluding Russia, will not essentially differ from
the general development in the European Union.

Although the EU’s Green Deal and the hydrogen revolution linked
with it make predicting the future exceptionally difficult, it is clear that
we all should be interested in future energy solutions at least for three
reasons: (1) thanks to the Green Deal, the change in the structure of the
EU’s energy consumption will be revolutionary in the next few decades,
(2) in the Baltic Sea region we find Europe’s two largest natural gas
exporters, Norway and Russia, and the EU’s largest energy consumer,
Germany, and finally (3) we should all be concerned about the future
because we will have to spend the rest of our lives there, as an Amer-
ican industrialist Charles F. Kettering humorously uttered already nearly
a century ago.
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