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Abstract

The 2022 development of the Russian aggression in Ukraine has stirred up the long-
silent waters of the European energy dimension. The European Union’s (EU) reaction
was strong and surprisingly swift in comparison with the lax response to the start of the
war in 2014. The consequent geopolitical shifts could be compared to those of the early
1990s, and the changes in traditional demand — supply energy relations are especially
radical. With Russian coal and crude oil imports under sanctions, the European Union
also quickly turned away from Russian natural gas. Natural gas, being the key Russian
energy export commodity, lies at the centre of this paper. In the wake of the invasion and
the decrease in gas exports to Europe, and with the federal budget being largely depen-
dent on revenues from primary commodity exports, it is clearly apparent that Russia
needs to look for customers elsewhere. One of the apparent options is to tap into the
Russian Arctic export potential. The primary aim of this paper is to analyse the Russian
Arctic export potential and to evaluate its capacity to replace the lost volumes using
liquefied natural gas (LNG) export facilities. The authors use diachronic comparative
analysis to evaluate Russia’s export capacities in the Arctic and compare them to the
situation before the war and in the following years up to 2040. The authors are thus able
to assess the potential and possible impact the new Arctic export facilities may have on
Russia’s ability to offset the lost European market.
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Introduction

The Russian invasion of Ukraine in
February 2022 was an unprecedented esca-
lation of the Russian—Ukrainian war that
started in 2014. This event marked chang-
es unseen since the collapse of the Soviet
Union, with the potential to reformat the
security and economic structure in Eurasia
and the world. The current security crisis
is intertwined with long-term trends that
will certainly affect the shape of the inter-
national system in the coming years. Fun-
damental changes in relations between
countries and in supply chains — as well as
in the field of climate policies, with a sig-
nificant impact on the structure of Euro-
pean countries’ energy sectors — are taking
place not only in Europe. Many of the
changes expected to occur over the next
decade were, in many cases, accelerated
by the events of 2022.

Shortly after the invasion, Europe came
under tremendous pressure due to its sub-
stantial dependence on Russian natural gas
supplies for heating and electricity. Even
though there were other factors influenc-
ing the critical situation in 2022 — in-
cluding shutdowns of nuclear reactors in
France for various reasons, creating elec-
tricity scarcity, and Russian supply manip-
ulations and curtailment of gas deliver-
ies as early as 2021, leaving underground
gas storage half-empty — the invasion itself
and subsequent political developments
were the main triggers for change in the
European Union (EU). Although not the
only factor in Europe’s supply struggles,
the Russian invasion was the final push,
creating a ‘perfect storm’ — a crisis that
prompted the EU to implement significant
market reforms and turn away from Rus-
sia, its long-standing trade partner.

As a result, Europe’s reliance on cheap
Russian gas, also benefiting from inexpen-
sive transportation via infrastructure built
in 1980s-1990s, has been shaken. The idea
of using Russian gas as an interim step on
the EU’s path to becoming a CO,-neutral
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continent was swiftly rendered unviable.
The subsequent reactions, namely the adop-
tion of multiple sanction packages (four-
teen at the time of writing) by the EU and
unilateral sanctions by the USA, G7, indi-
vidual EU member states and others, have
the potential to affect EU-Russia energy
relations for decades. It was the EU’s high
dependence on natural gas and infrastruc-
tural unpreparedness for increased LNG
imports that initially left this commodity
unsanctioned — unlike Russian coal, crude
oil and petroleum products, as well as ex-
ports of Western technology for hydrocar-
bon production in Russia. Nevertheless,
the majority of EU countries and buyers
began actively moving away from Russian
natural gas, opting instead for liquefied
natural gas (LNG) imported from other
countries via ships and LNG terminals.

The EU’s drop in demand for Rus-
sian gas, along with further developments
in 2022 that rendered many traditional
export routes unavailable (Nord Stream,
Yamal, part of the Ukraine transit), caused
a substantial decrease in pipeline gas im-
ports from Russia. In fact, in 2023, imports
dropped to only 27 billion cubic metres
(bcm), compared with 170 becm in 2019
(Statista 2024a**). Only TurkStream and
a limited part of the Ukraine transit remain
in operation, significantly limiting Russia’s
export capacity to the EU. The EU’s reac-
tion was not only to secure new com-
modity contracts but also to enhance its in-
frastructure. Since February 2022, as much
as 41.45 bem of new LNG terminal capac-
ity and 9.3 bem of expanded capacity have
been added in the EU (Jaller-Makarewicz
et al. 2024).

In response to this development, Russia
has been expanding its LNG export capac-
ities as well — albeit primarily for export
beyond the EU. As indicated above, the
situation in the natural gas sector has been
changing more slowly, and diversification
has taken longer compared to the oil sec-
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tor, due to the higher dependence on rigid
physical infrastructure (i.e. pipelines). As a
result, EU sanctions did not target Russian
LNG until June 2024 (European Commis-
sion 2024!"")). Still, importing Russian LNG
is not banned altogether, resulting in sig-
nificantly higher EU imports of the com-
modity compared to pre-war levels. Ac-
cording to estimates, the EU likely pur-
chased 52% of all Russian LNG exports
between January and July 2023 — a share
that exceeds the 49% recorded in 2022 and
39% in 2021 (Euronews 2023!'%). How-
ever, this increase cannot offset the fact
that Russia lost a substantial portion of its
former export market in the EU. In 2021,
Russian gas accounted for 45% of EU
imports, compared with less than 15% in
2023 (European Council and Council of
the European Union 20241,

Given the infrastructural constraints in
pipeline exports from Russia, the country
is expected to search for other customers
and utilise its LNG export capacities to
offset the lost market in the EU. Gazprom’s
revenues fell by nearly USD 7 billion be-
tween 2022 and 2023 (Financial Times
2024"%Y, signalling issues in adaptation to
the new economic and geopolitical reality.
The Russian federal budget is largely de-
pendent on revenues from primary com-
modity exports, mainly oil and gas — min-
eral products alone made up over 65%
of all Russian exports in 2022 (Obser-
vatory of Economic Complexity 20231')
and over 60% in January 2024 (Statista
2024b17%),

In fact, the problematic situation of re-
cent years is already evident. While the
Russian oil and gas industry’s share in
gross domestic product oscillated around
20%—-21% in 2018/2019, it dropped to
15%—18% in 2022/2023 (Statista 20231},
The share of oil and gas revenue in the
federal budget fell by 10% between 2019
and 2023 (Yermakov 2024a), and Russia’s
fossil fuel export revenue declined from
approximately EUR 1 billion per day at
the beginning of 2022 to around EUR

750 million at the start of 2024 (Centre
for Research on Energy and Clean Air
2024, Given how important revenues
from hydrocarbon exports are for the Rus-
sian federal budget — and thus for the
country’s ability to project its national in-
terest through foreign policy — it is expect-
ed that Russia must seek alternative export
routes and new business partners.

One of the expected options is to un-
lock the Russian Arctic export potential, as
outlined in the 2019 Russian Federation’s
2035 energy strategy (MuHHCTEPCTBO SHEP-
reruku PO 20195%), which includes plans
to develop large-scale production and ex-
port facilities in the Arctic zone of the
Russian Federation (Yamal and Gydan
Peninsulas). The Arctic potential is particu-
larly important as it is geographically suit-
able to help evacuate gas from fields orig-
inally earmarked for Europe but now large-
ly cut off from their former customers.
More importantly, there are no other via-
ble options for evacuating gas from this
main production area apart from nearby
LNG terminals in the Arctic, as there is no
physical connection to the main prospec-
tive market — that is, Southeast Asia, and
most notably China. Hence, the primary
objective of this paper is to analyse the
Russian Arctic potential and evaluate its
capacity to replace lost export volumes to
the EU.

The Arctic, as a security and geopo-
litical phenomenon, has been a frequent
topic of research. It is climate change — the
main cause of ice melting in the region —
that opened the discussion, a few decades
ago, around accessibility to potentially
vast natural resources and access to them
(VICek et al. 2019). Estimates vary, as only
limited on-site surveys have been con-
ducted, but expectations suggest that up
to 30% of the world’s undiscovered natu-
ral gas, 16% of its undiscovered oil and
38% of natural gas liquids are hidden in
the Arctic (Gauther et al. 2009, Nesheiwat
2021). The region’s importance to Russia
is clearly illustrated by the fact that Russia
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possesses 60% of the Arctic coastline, and
Arctic reserves account for 90% of Rus-
sia’s hydrocarbon reserves (Chung 2024).

Consequently, some, for example, ar-
gue that it is precisely the abundant min-
eral resources in the Arctic that are linked
to the region’s conflict potential, while al-
so noting that these resources may not be
fully exploited for several decades (Janicki
2012). Others (Zia et al. 2015) analyse
territorial disputes linked to hydrocarbon
sources and melting ice — which brings the
focus to Russia as a key player in the
Arctic. The region’s conflict potential and
competing interests, resulting from Rus-
sia’s assertive regional security, energy
and military policies, are frequent subjects
of scholarly analysis (Kharlampyeva 2012,
Padrtova 2014, Baev 2015, Flake 2015,
2017; Boulégue 2019, Lackenbauer and
Lalonde 2019, Lackenbauer and Sergunin
2022, Buchanan 2023).

The selected topic’s relevance is thus
quite clear; however, we aim at a more
recent era, as post-2022 events and their
image in academic research are mainly rel-
evant for this paper, especially in relation
to the Russian Arctic potential in its ener-
gy exports. The importance of Arctic en-
ergy reserves for Russia is discussed by
(Romanczuk and Jedrzejewski 2021), who
connect Russia’s unprecedented interest in
the development of Arctic production po-
tential with the depletion of Soviet West
Siberian fields and the country’s search for
their replacement in the traditional manner.
The ability of Russia to redirect its natural
gas flows away from the EU is slightly
touched upon in (McWilliams et al. 2023),
summarising that the situation will be
more challenging for Russia than for Eu-
rope. The topic is also mentioned in a rath-
er similar fashion in (Shagina 2022), while
high uncertainty regarding the future of
Russian LNG exports accompanies Moe’s
2024 commentary (Moe 2024!"*)). Another
paper (Schreurs 2023) mainly focuses on
the Western post-2022 experience and de-
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velopment. A highly relevant paper (Hen-
derson et al. 2024) analyses the broad-
er situation, though it does not focus on
Arctic LNG specifically, and Astrov’s re-
search team (Astrov et al. 2022) examine
in their detailed paper the broad economic
impact of the Western reaction to Russia’s
invasion of Ukraine on Russia, the EU and
Ukraine. Related environmental benefits
of sanctioned exports of Russia’s fossil
fuels, such as reduced CO, and air pollut-
ant emissions, are analysed in (Chepeliev
et al. 2022), whereas the hazards of energy
resource extraction in the Arctic are
discussed in (Razmanova et al. 2023).

For the analysis of Russia’s Arctic
LNG export potential, we have mainly
worked with primary sources and analyti-
cal papers to gain unobstructed knowledge
of the Russian Arctic LNG infrastructural
development. We used open sources and
data from the project companies, publicly
available statistical data, and reports by re-
nowned consulting companies to construct
the most realistic image of the situation in
the Arctic vis-a-vis Russia’s current and
projected LNG exports.

Our paper fits well within current re-
search topics and trends, as Russia’s inva-
sion of Ukraine has framed major geopo-
litical and structural changes in Europe’s
security of supply. Analyses of the impact,
changes and supply potential of relevant
players in the global arena are important,
just as analyses of the impact on Russia’s
economy, energy sector and foreign policy
are. As Russian natural gas imports into
the EU decline, scrutiny of Russia’s other
export routes and capacities is only logi-
cal. As we have observed through the
analysis of relevant research since 2022,
there is no existing study or calculation of
Russia’s future Arctic LNG projects and
their potential to compensate for the loss
of pipeline exports to the EU — precisely
the research gap this paper aims to ad-
dress.
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Material and Methods

For the purpose of this research, energy
is understood as a source of economic
power, which is transformed into a state’s
essential ability to exist and pursue its na-
tional interests in foreign policy (Gilpin
2001, pp. 17-19, 21-24; Klare 2004,
Moran 2009, Ciuta 2010). Hence, based on
this theory, our research expects Russia to
rapidly invest in opening alternative export
routes for natural gas, being aware of the
fundamental importance of the energy sec-
tor in the generation and projection of state
power.

The primary target of this paper is to
analyse the Russian Arctic LNG export
potential and assess its capacity to com-
pensate for the export volumes lost due to
Europe’s diversification away from Rus-
sian supplies in the wake of Russia’s ag-
gression against Ukraine. Hence, we seek
to answer the following research question:
Is the current and planned Russian LNG
infrastructure in the Arctic able to com-
pensate for the lost pipeline natural gas
exports to the EU? In other words, will the
Russian LNG capacity in the Arctic take
over from the pipelines that supplied gas
pre-invasion and are now left virtually
unused?

The reason for focusing on LNG is
straightforward. The natural gas that was
being shipped to Europe originated from
gas reserves in the northwestern part of
Russia, with the Nadym—Pur—Taz province
producing approximately 90% of Russia’s
total natural gas output (Henderson et al.
2024, p. 29). However, this area has his-
torically been connected to pipelines head-
ing to Europe, without any physical con-
nection to China or other Asian markets,
thus leaving no alternative for export reori-
entation other than LNG in the Arctic.

To answer the research question, we
utilise quantitative data analysis through a
descriptive diachronic comparative study —
that is, an evaluation and cross-comparison

of a phenomenon at various points in time,
as described by, for example, John Gerring
(Gerring 2007, pp. 21-28). Specifically,
we aim to compare Russian natural gas ex-
port capacities across four points in time —
10, t1, t2, t3 and t4 — to answer the research
question and provide a scenario for possi-
ble future development in the discussion
chapter. We compare the situation in se-
lected years, beginning with t0, in which
Russian natural gas export capacities to
Europe are scrutinised in detail to provide
the baseline for further analysis.

As the world has recently experienced
several major crises, we decided to set tO
in 2019 — the latest “business as usual”
year, unaffected by Russia’s invasion of
Ukraine, supply manipulation, the EU’s
diversification efforts, the energy crisis, or
the COVID-19 pandemic. To establish the
reference point, we identified the volumes
supplied to Europe, the infrastructure used,
and the level of its utilisation.

The point t1 was set in 2023 as the first
full year of the invasion, offering a clearer
picture of the volumes lost compared to t0.
Also, 2023 was the first full year post-
invasion for which data were available at
the time of writing. This gave us the vol-
ume that we needed to find new export
outlets. That volume was then compared
against new and unused Russian Arctic
LNG export capacity to assess how much
could be theoretically redirected.

The point t2 was set in 2025 to evaluate
the situation in light of the potential
cessation of gas transit via Ukraine. The
point t3 was set in 2030 as a realistic
horizon for the completion of planned or
under-construction LNG facilities. Finally,
t4 was set in 2040 — a year considered
significant as major consumers, including
China (the biggest prospective market for
excess Russian gas), might begin to peak
in demand (Meidan 2023, pp. 10-14).
Therefore, we chose this year to assess
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whether Russia could build sufficient ca-
pacity to offset the lost European markets
fully by that point.

For this study, we will use the broader
areal definition of the Arctic, which in-
cludes the High Arctic, Low Arctic and
Sub-Arctic regions as well (BarentsWatch
2015")). The research is qualitative in na-
ture, with data collected from open sources.
We will be using relevant and comparable
statistical information from, for example,

the statistical agency of the European Un-
ion (Eurostat) and the European Network
of Transmission System Operators for Gas
(ENTSOG), as well as primary and sec-
ondary literature, including scholarly pa-
pers and analyses or reviews from vari-
ous research institutions and think tanks.
Given the limited reliability of Russian
data — especially after 2022 — whenever
such data are used, they will also be tri-
angulated with Western literature.

Results

T,-2019

In 2019, Europe was importing 170 becm/y out of 200 bem of pipeline gas exported
from Russia that year, making it by far the most important market for Russian gas
(Henderson et al. 2024, p. 34)". The volume was supplied via several routes — mainly the
Brotherhood pipeline via Ukraine, the Yamal Pipeline via Belarus, Nord Stream 1 via
the Baltic Sea, and the TurkStream pipeline via Turkey”. Besides these main trunk pipe-
lines, the volume was supplemented by minor supply lines, such as those to Finland and
Latvia (ENTSOG 2024,

Altogether, the transit pipeline system capable of delivering supplies from Russia
could accommodate deliveries of about 250 bem/y (ENTSOG 2024™). This figure in-
cludes the Ukrainian transit route, the Yamal Pipeline, the TurkStream pipeline, and the
first string of the Nord Stream pipeline system, which was operational in 2019. At that
time, the second string of the Nord Stream system — Nord Stream 2 — was under con-
struction, with the potential to add another 55 bem/y (Nord Stream n.d.!").

Overall, in t0, Russia, through its pipeline export monopolist Gazprom, held a prime
position in the European market, with spare capacity and more to come in the form of
the Nord Stream 2 pipeline. The Russian LNG infrastructure in the Arctic at the time
consisted of Yamal LNG, which had three operating trains, each with an annual export
capacity of approximately 7.6 bem (Total Energies 2018,

Given the market situation, the most likely scenario at the time was an increase in
exports to Europe, as European domestic production was in decline and the ongoing shift
from coal to cleaner energy sources was driving growth in gas demand. Given the above-
mentioned fact that the majority of Russian gas production was located in the
northwestern part of Russia — with export infrastructure oriented towards Europe — Rus-
sia’s Arctic LNG export potential was not perceived as a vital factor in the country’s
future gas exports. It should also be noted that in 2019, Russia was actively building the

! Although that was a solid number, assuming almost 40% of the European market, in absolute
volume, deliveries peaked at a staggering 201 bem/y in 2016 —2018.

2 Only one string of the TurkStream pipeline, with a capacity of approximately 16 bem/y, is used
to deliver natural gas to Europe. The other string delivers the commodity to Turkey.
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Nord Stream 2 pipeline via the Baltic Sea, intended to provide a significant new evacu-
ation route for gas from the Yamal Peninsula production region.

T,-2023

Following the Russian full-scale invasion of Ukraine in February 2022, the volume of
Russian supplies to Europe dwindled in 2023. Between February 2022 and November
2024 (the time of writing of this article), Russia’s pipeline export capacity to Europe was
reduced due to various events. Namely, the stoppage of flows via the Yamal Pipeline cut
off some 33 bem/y of transit capacity, and, most notably, Gazprom lost the Nord Stream
1 pipeline — which provided 55 bem/y — as a result of the explosions in late September
2022°. On top of that, Ukrainian transit to Slovakia plummeted to an annual flow of less
than 30 bem. Hence, between t0 and t1, Russia’s pipeline exports declined by over 110-
120 bem/y (Henderson et al. 2024, p. 3; Tsafos 2022,

It was still unknown whether the transit via Ukraine and Slovakia would continue
after December 2024 at the time of writing (autumn 2024). The only remaining cus-
tomers buying natural gas from Gazprom on a long-term contract basis at that time were
Slovakia and Austria, while Hungary and customers in the southeast of Europe were
receiving their supplies via the TurkStream Pipeline and its extension through the region.
Hence, it was unlikely that the volume delivered via the Ukraine—Central Europe route
would come close to the nominal capacity of the transit corridor, should the transit be
sustained. The likely scenario was utilisation at the 2023 level or below — just enough to
meet the relatively low demand of the two long-term contracts, with a slight leeway
above that for the short-term market.

Various scenarios were being considered regarding who would procure supplies after
the transit contract ends in late 2024. As neither Russia nor Ukraine showed strong
interest in prolonging the agreement, a third party might step in to procure supplies
through Ukrainian territory. Regardless, the utilisation of the transit route was expected
to remain between zero and the level of 2023 supplies (i.e. between 20 and 30 bcm/y),
meaning that Gazprom’s loss of transit capacity between t0 and t1 would remain the
same or even increase — putting further pressure on Russia’s ability to evacuate the
stranded gas in the northwest of its territory®.

In terms of LNG capacity, between t0 and tl, Russia recorded only a marginal
increase, having brought the fourth train of the Yamal LNG facility into operation,
incre%?ing Russia’s Arctic LNG export capacity by approximately 1.2 bem/y (Elliot
2020

Crucially, the start of the Russian invasion of Ukraine impacted Russian LNG exports
significantly, mainly because part of the LNG infrastructure relies on imported technol-
ogies, particularly from Western companies. A key project in this regard is Novatek’s
Arctic LNG 2, where heat exchangers, gas turbines and compressors were imported,

? On top of that, Gazprom likely lost the other supply line of the Nord Stream pipeline system —
Nord Stream 2 — as well. Although, allegedly, one string of the Nord Stream 2 pipeline (approxi-
mately 27.5 bem/y of transit capacity) was left intact.

4 As mentioned above, after the war broke out, the gas flow via Ukraine to Slovakia stabilised at
around 20 bem/y — about 30 bem/y lower than before the war and less than one-third of the route’s
capacity of approximately 77 bcm/y. A complete cessation of supplies via this route would in-
crease the volume of lost Russian exports — and thus the volume needing an alternative — by
another 20-30 bem/y, to around 140 bem/y.
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with the US company Baker Hughes acting as the principal supplier (Yermakov 2024b,
p. 6). By the time of the invasion in February 2022, Novatek had secured equipment for
the first stage (train) of the Arctic LNG 2 facility, but not for the second and third stages.
As sanctions were imposed and Western companies — including Baker Hughes —
withdrew, it became apparent that Russian LNG projects would be significantly affected.

The second and third stages had to be substantially redesigned, and alternative
technology was sourced from China. Although Novatek received a patent in 2023 for its
own proprietary liquefaction technology, it is only suitable for small to medium-sized
LNG plants and, therefore, would not significantly increase Russia’s LNG export ca-
pacity. Importantly, it would also not be compatible with the scale and design of the
planned Arctic projects (Afanasiev 2024!"; NOVATEK 20237%).

T, - 2025

Based on the original plans, Arctic LNG 2 was slated to add significant capacity —
over 27 bem of annual LNG export potential. However, the project has been signifi-
cantly delayed by sanctions, mainly those targeting the liquefaction technology men-
tioned above, as well as icebreaking vessels. Thus, it is not entirely unrealistic to ques-
tion the timely addition of Arctic LNG 2 capacity to Russia’s export portfolio. In fact,
the start-up dates of almost all new Russian LNG export facilities are now uncertain.

Between tl and t2, no new LNG facilities or expansions in LNG export capacity
could be expected, apart from the first stage of Arctic LNG 2, with a capacity of
9.1 bem/y. As mentioned in the previous section, the only projects in an advanced stage
of development at the time of t2 were the second and third stages of the Arctic LNG 2
facility. However, due to delays in deploying liquefaction infrastructure caused by sanc-
tions, it is not realistic to expect any of these projects to be completed within this
timeframe.

Crucially for Russia’s natural gas exports, the transit contract with Ukraine ends at
the end of 2024, potentially increasing the loss of supplied volumes to Europe to nearly
140 bem/y. This would leave even more stranded gas in Russia and increase pressure on
projects aimed at evacuating that gas abroad.

T; - 2030

The years between t2 and t3 could potentially see the highest additions of new LNG
capacity, with the Arctic 1 LNG terminal (ca. 27 bem/y of export capacity), two stages
of the Arctic 2 LNG terminal (9.1 bem/y each)’, and two stages of the Obsky LNG
terminal (4.14 bem/y each) (Argus Media 2021"); Interfax 2024'™). Additionally, the
Murmansk LNG project, with two stages — each with 9.4 becm/y of annual export
capacity — is allegedly also under consideration (Interfax 2023!"%1°,

Hence, the potentially added new LNG capacity between t2 and t3 could amount to
over 70 bem/y of export capacity, which is about 60% of the capacity lost after the war
broke out. Combined with the capacity added between t1 and t2 (the first stage of Arctic
LNG 2 with 9.1 bem/y), the total capacity added after the war started would be around

3 Provided the first stage is fully operational by 2025.
® Originally, the Murmansk LNG project was planned to include three trains, but it was reduced to
two in July 2024 (Enerdata 2024,
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70% (or ca. 80 becm/y) of the exports lost. That leaves around 40 becm/y of the volume
lost between t0 and t1, for which Russian producers would still need to find an alter-
native outlet beyond the planned LNG export capacity. Theoretically, part of this volume
could be consumed within the Russian domestic market. However, it is crucial to recog-
nise that the calculations above reflect a best-case scenario in which no delays occur —
something that, based on experience so far, is somewhat unrealistic to expect.

For Russia to reach the lucrative Chinese market, there seem to be just a few options
— and only two of them could relieve the gas left stranded in the northwest of Russia
after losing much of the European market. Aside from the LNG build-up discussed
above, there is the Power of Siberia 2 pipeline — a 2,600 km-long pipeline stretching
from the Yamal Peninsula through central Russia and Mongolia to China — which could
transport up to 50 bem/y of gas to Asia. However, so far, the pipeline has remained only
a proposal, with an unclear timeline, and the originally proposed start-up date of 2030
does not appear realistic (Glagol 2022!"). Tt is evident that completing such a project
even in peacetime would be an enormous task — doing so under the weight of sanctions
imposed on Russia is a different challenge altogether. Furthermore, based on recent de-
velopments, it seems that China is not especially keen to incentivise the pipeline’s
development. On the contrary, earlier in 2024, China prioritised a new gas pipeline proj-
ect from Turkmenistan over Power of Siberia 2, placing another obstacle in the path of
the Russian project (Aizhu and Gurt 20231},

The project most often cited as affected by sanctions has been Arctic LNG 2, where
commissioning of the first train was delayed from 2023 to 2024, when limited operations
began in the second half of the year (Afanasiev 2024'")). The second train was being
readied around that time, too, although progress was hampered by a lack of equipment
and ice-class carriers resulting from sanctions (Afanasiev 2024!"). The same applies to
the adjacent Obsky LNG terminal. The facility was initially filed as an LNG terminal in
2019, reconfigured to produce ammonia, hydrogen and methanol in 2021, and then
returned to the original LNG plan in 2022 — with operations estimated to begin in 2026
(Humpert 2022!"°Y). Lastly, the Murmansk LNG project appears somewhat enigmatic, as
it is not entirely clear whether it is progressing or not (Reuters 2024,

T4-2040

The t4 is a timeframe beyond any of the proposed or planned projects, or projects
under construction. Therefore, the potential additions elaborated on in previous sections
apply here as well, along with the potential setbacks. However, what is important to rec-
ognise is the factor of demand, especially in China. China is — and will remain — the
determining factor and a litmus test for global LNG demand.

Based on known estimates and economic projections, the main global consumers’
demand for fossil fuels, including China, could peak in the late 2030s or early 2040s
(Meidan 2023, pp. 10-14). After that, the market for LNG is expected to plateau and,
subsequently, begin to shrink — leaving less room for Russian LNG exports. Therefore,
from the perspective of LNG export capacity and offsetting the loss of European mar-
kets, Russia needs to ramp up its LNG export capacity within the next 10 years, as the
incentives to do so in the late 2030s will begin to disappear.
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Change in export

Change in export

Net position

capacity (negative)
t0 (2019) N/A
t1 (2023) —120
t2 (2025) 0
t3 (2030) 0
t4 (2040) 0

capacity (positive)
N/A N/A
+1.2 -119
+9.1 —-110
+72.6 -38
+50 +12

Table 1. Change in Russia’s export capacity. Compilation: The authors.

Discussion

The research showed that Russian Arc-
tic LNG export capacity will play a sig-
nificant role in Russia’s gas export reorien-
tation post-invasion. Theoretically, if all
Russian LNG projects are built on time
according to their plans, along with the
Power of Siberia 2 pipeline, most of the
gas originally earmarked for Europe could
be redirected. However, such a scenario
remains largely theoretical and unlikely.
As the evaluation of individual Arctic
LNG projects showed, all projects beyond
the first stage of Arctic LNG 2 have been
delayed or remain in early stages of devel-
opment, effectively calling into question
the future of Russian LNG export capacity.

Theoretically, the projects added after
Russia lost approximately 120 bcm/y of gas
exports to Europe in the wake of the inva-
sion could offset around 70% of the lost
volume (i.e. ca. 80 bcm/y). Combined with
the Power of Siberia 2 pipeline — potential-
ly offtaking up to an additional 50 bem/y
from the stranded gas in the northwest —
the capacity would fall slightly short of the
volume lost after the start of the war, in-
cluding a potential complete cessation of
Ukrainian transit post-2024. This would
bring the total lost export volumes to ap-
proximately 130 bcm/y (see the section on
the t1 point above).

Another factor speaking in favour of
successfully offsetting the lost exports is
the potential for increased domestic de-
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mand. In 2023, Russian domestic gas de-
mand stood at 453 becm — more than
100 bcm above demand in the EU. In
addition, Russian domestic gas consump-
tion has increased by 30 bem since 2020, a
year that marked a five-year low and
highlighted the pandemic-induced demand
slump (Statista 2024¢, d***™). In essence,
the potential for expanding domestic gas
demand is certainly present, particularly
given the Kremlin’s expected willingness
to support domestic consumption through
various policies and incentives. On the oth-
er hand, this expansion might be hindered
by insufficient infrastructure and may take
years to produce meaningful results.

What must be noted is that the analysis
above reflects a best-case scenario for the
construction of new Russian infrastructure
— a scenario that is unlikely to materialise.
As demonstrated in the case of Arctic
LNG 2, new projects are already being de-
layed due to sanctions on technologies and
the withdrawal of companies. As a result,
these projects may be significantly delayed,
scaled down, or even entirely redesigned.

A further factor is that t0, that is 2019,
saw the highest share of imported Russian
gas, with expectations of significant expan-
sion amid Europe’s rising gas demand.
That almost certainly will not happen
again. Although Europe’s potential willing-
ness to resume Russian supplies at some
point in the future cannot be entirely ruled
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out, it is not a likely scenario either. Even
if Russian supplies were to return, they
would face a markedly different market
situation compared to the pre-war era.

After the Russian invasion began, Euro-
pean customers scrambled to find alterna-
tives to Russian gas, as supplies were ei-
ther stopped or considered undesirable. To
replace Russian gas, European countries
turned to existing suppliers but, most im-
portantly, increased LNG imports from
overseas. Combined with a significant de-
crease in consumption — from 397 bem in
2021 to 319 bem in 2023 — the months
following the invasion showed that Europe
could successfully reduce its reliance on
Russian supplies (Statista 2024d""). Al-
though Russian LNG supplies increased in
recent years, they have not approached the
volumes delivered via pipelines up to 2022
(Blakeway and Pravilschikov 2024,

The bottom line is that, due to Europe’s
diversification following the invasion, the
room for any potential increase in Russian
gas supplies has shrunk. In fact, the ma-
jority of the demand that Gazprom relied
on before the war has been met by other
suppliers. Moreover, aside from LNG, there
are very few routes by which Russian gas
could reach Europe. With the Nord Stream
pipeline system out of operation, and Po-
land showing little interest in reopening
gas transit via the Yamal pipeline, the only
remaining significant pipeline option is the

Conclusion

In this paper, we set out to answer the
question of whether the upcoming Russian
LNG infrastructure in the Arctic can com-
pensate for the pipeline gas exports to the
EU lost due to the war that Russia is wag-
ing in Ukraine. We used a diachronic com-
parative approach — in other words, we
studied Russian LNG export capacities in
the Arctic at various time points. For that
purpose, we chose to compare the situa-
tion in 2019 with the expected situation in

Ukrainian transit — which, as mentioned
above, does not appear to be a preferred
option for either of the concerned parties.

Along with the sanctions hindering
LNG export capacity development, a fur-
ther obstacle to Russia’s bet on LNG ex-
ports could be a crackdown on LNG ves-
sels transporting the shipments or on the
trading of Russian LNG itself. Much like
in the oil sector, the EU has begun tar-
geting specific vessels and transhipments
of Russian LNG through EU ports to limit
Russia’s ability to benefit from LNG trade
(European Commission 2024!''1). Although
the situation in the transportation sector
remains highly dynamic and Russia has
managed to exploit loopholes in the sanc-
tion regime, it is safe to say that the
sanctions could delay LNG infrastructure
development and constrain exports — at
least in the short- to mid-term outlook
(Yafimava et al. 2024).

Last but not least, Russian LNG ex-
porters are racing against time to reach
lucrative markets in Southeast Asia, espe-
cially China. However, they face tough
competition in the region, which puts some
of their most ambitious projects to evacu-
ate Arctic-based natural gas into question.
Moreover, China’s fossil fuel demand is
expected to plateau in the late 2030s, fur-
ther limiting Russia’s potential for expan-
sion into that market.

2023, 2025, 2030, and 2040. The year
2019 was set as the starting point, as it
was unaffected by the war or the global
COVID-19 pandemic, both of which pro-
foundly influenced industry development
and global demand. The year 2023 was
chosen as it provided complete statistics
reflecting the wartime situation. The year
2025 was selected to assess the situation,
given the potential cessation of gas transit
via Ukraine — a former main supply route

62



M. JIRUSEK & T. VLCEK

for Russian gas to Europe. The next point
in time, 2030, was chosen as a realistic ho-
rizon by which planned LNG facilities, or
those under construction, could be com-
pleted. Finally, 2040 was selected as the
point when global gas demand might peak,
marking a pivotal moment for Russian nat-
ural gas development — and, effectively, a
point after which the industry might enter
decline.

The analysis confirmed that Russia has
been expanding its LNG export capacity in
an effort to improve its export position.
The goal has been to reach new markets
but also, particularly in recent years, to
address the lost export volumes resulting
from the war in Ukraine. In response to
Russian aggression, European countries
significantly reduced or completely stopped
purchases of Russian gas, ending a dec-
ades-long trend. On top of this, Russia lost
its major supply pipeline, which shipped
natural gas via the Baltic Sea — the Nord
Stream. Consequently, Russian gas exports
to Europe plummeted, leaving significant
gas volumes stranded in Russia with very
limited options for redirection.

Given that, the most straightforward
way to manage the supply overpressure is
through the expansion of LNG export ca-
pacity in the Arctic. Here, Russia has been
building or planning several large-scale
projects that could target even remote
Asian markets, where Russia lacks pipe-
line connections that would help evacuate
the gas from the northeast.

The conducted analysis found that the
new capacity planned for opening after the
invasion in 2022 could replace the ma-
jority of the lost exports originally ear-
marked for Europe. The planned Power of
Siberia 2 trunk pipeline could even redi-
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rect these stranded volumes elsewhere —
all the way to the important Chinese mar-
ket. However, the research also suggests
that such a scenario is rather unlikely. The
main hindrance is posed by delays and
technological problems faced by the pro-
jects, particularly in recent years, due to
sanctions on various equipment and tech-
nologies. A further complication could arise
from the lack of connecting infrastructure
within Russia.

Even if potentially higher domestic de-
mand is factored in, by effectively shutting
the door to Europe, Russia is left with one
viable option —the Asian market. However,
as foreshadowed above, the pivot to Asia
is not without its challenges. LNG capac-
ity is progressing only slowly, as shown
above, and the LNG market is becoming
increasingly competitive. Although Rus-
sian gas in Europe had been losing its for-
merly undisputed position, it was nonethe-
less operating within a stable and predicta-
ble environment. The Asian markets, by
contrast, pose a different kind of challenge
for Russian gas, particularly in the form of
LNG. On top of this, the potentially instru-
mental Power of Siberia 2 pipeline is far
from completion, and China does not ap-
pear especially eager to support the pro-
ject. Lastly, China’s hunger for fossil fuels
may begin to abate in the foreseeable fu-
ture, further undermining Russia’s effort.

In conclusion, although the numbers
may theoretically add up on paper, Rus-
sian gas will likely face serious challenges
in trying to offset the lost European mar-
ket. Even though the Arctic LNG projects
will play a significant role in the future,
they are unlikely to fully replace the vol-
umes previously sent to Europe.
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