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Abstract: The main objective of the paper was comparative analyses of natural gas quantities
delivered through the existing pipeline capacities in the last decade and new pipeline capacities for
the prediction of possible future flows of gas import to Europe. Changes in physical flows have
been influenced by European energy strategies that became green oriented resulting with a high
amount of non-utilized transmission capacities. The research findings have shown that there is a
significant decrease observed in transit of Russian gas through Ukraine in 2020 than previously.
Concerning the high increase of LNG import to Europe in the same year, the start of operation of
TurkStream, planned start of operation of Nord stream 2, authors project the gradual decrease of
transit of Russian gas through Ukraine until the year 2025 with the total stop of transit of Russian gas
until the year 2030. The change of supply routes will be also under the economic influence of low gas
prices and coal and gas fuel switch until 2030 in the West EU, and after 2030 in the South Eastern
European region. In the short-term period transit system for natural gas from Russia via Ukraine
will be necessary for supplementing coal with natural gas in the energy mix.

Keywords: natural gas physical flows; Ukraine; natural gas; gas transmission system; pipelines

1. Introduction

Complex business and political relations of the Russian Federation and European
Union strongly impact activities on the European gas market [1–3]. Russia as one of the
world’s largest producers and exporters of natural gas experiences significant challenges in
maintaining and increasing its natural gas export volumes [4,5]. The pipeline transmission
of natural gas from its main production region in Eurasia, the Russian Federation, to its
main consumption region, the European Union, is always somehow the central, starting,
and ending point of these relations [6,7]. Pipeline transmission of natural gas has been
and still is the cheapest way to deliver natural gas over shorter distances from standard
production areas to standard consumption areas in the world and there has been very
few counterarguments or studies that show differently, hence, major delivery routes via
underground pipelines, regardless to growing LNG market shares, will stay similar in
the next decade [8–10]. Major market movements can be expected only due to large
demand or supply disruptions at the global markets, where the price of this commodity on
organized markets can reach its peak levels, and therefore, make LNG more competitive in
comparison to natural gas delivered by pipelines from the Russian Federation [11,12].

The majority of Russian gas has been delivered to Europe in the last century via
pipelines that were built during the former Soviet Union (USSR) era. After the dissolution
of the USSR, part of the pipelines belonged to states that were not in direct control of the
Russian Federation anymore. Among these states, the majority of the pipeline network
belonged to the Republic of Ukraine [13]. That meant that, after some time, Russian
Federation needed to somehow negotiate terms under which the commodity will be
transmitted from the eastern border of Ukraine to the western border of Ukraine where
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it would be offtaken from Gazprom by one of the European partners [14–16]. Gazprom,
as Russian major natural gas producer and supplier has clearly announced its strategic
goals which include integrated development of gas transmission system synchronized
with expansion of production and storage facilities, implementation of various projects
for natural gas export, renovation of existing transport network, preparation of new
customers for natural gas reception, construction of new natural gas transport capacities,
and diversification of supply routes [17].

As history has shown, these negotiations are every couple of years, the kick start
point of game changing events in the world and especially European, Ukrainian, and
Russian political and economic relations [7,18,19]. It should be pointed out that analysis by
Rodríguez-Fernandez et al. [20] highlighted that security of supply barely improved in the
EU-27 between 2005 and 2010, resulting in increased vulnerability to supply interruption
risks, but currently it is more on the flexibility side of the supply than it is a security of
supply anymore. This paper will show an overview of the last big transmission dispute in
2009, right before the signing of the last 10-year agreement between Russia and Ukraine.
Furthermore, the paper analyses the Ukrainian transmission system and bypass pipelines,
Nord Stream, Nord Stream 2, and TurkStream. The main research hypothesis is to show
that the EU was fully prepared for the potential full cut-off of transit of “Russian gas” via
Ukraine from 1 January 2020. To reach the hypothesis authors have put a few research
questions. The first one is to which extent will the geopolitical and energy map of Europe
change after the full release of North Stream capacity? The second one is what can be
concluded after analyzing the historical Russian–Ukrainian disputes and cut-offs of flows
via Ukraine and how to use Ukrainian 30 bcm storage facilities to decrease the shortage
risk? The third question search for the answer what are the potential outcomes and reality
after North Stream 2 and TurkStream are fully operable in terms of security of supply for
Europe and survival of the Ukrainian transmission system in its current form? Finally,
what do the latest political agreements such as the 2021 Biden–Merkel agreement changes
and brings to the involved parties?

2. Historical Deliveries of Natural Gas through Ukraine

Analysis of historical data with evaluated annual flows and peak demands along with
Ukrainian storage injections directly indicates the trend and correlation between physical
flows of natural gas and trilateral geopolitical relations between the Russian Federation, EU,
and Ukraine. Authors consider that with comparing figures of the EU demand for natural
gas, its future projections versus the overall supply capacity of physical pipelines and LNG
terminals it has been clearly indicated that the Russian Federation has strongly diversified
their supplier position with more than sufficient capacity of physical delivery routes.

With further analysis of historical usage of Ukrainian storage facilities and its benefit
for the security of supply of EU countries via re-export, the case of injections of natural
gas to Ukrainian storage in 2019/2020 clearly indicates the correlation between physical
flows, storage injections, and geopolitical stability in this region. However, regardless of
the geopolitics, Ukrainian storage capacity amounting to approximately 32 bcm annually
can and should be evaluated as a strong and unavoidable factor in Europe energy stability
where authors advise increased awareness about the matter.

The main reason why there is so highly developed network of pipelines in Ukraine,
besides obvious geographical position on the border of central European countries, is
that almost 30% of entire USSR gas during the 1960s and the 1970s of the 20th century
was produced in Ukraine, which had a central position in USSR gas industry for decades.
During the 1950s gas fields in western Ukraine were the most important in the entire USSR.
The production of natural gas from these fields accounted for almost half of the production
of the entire Soviet Union, which amounted to about 5–6 billion cubic meters. The peak
of production was reached in the late 1960s of the last century, when production from
these fields was about 12–13 bcm annually. With such significant production, Ukraine
held a leading position in the Soviet Union in terms of natural gas production during the
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1960s. The biggest production was in 1975 and amounted to 68.7 bcm, and since then it has
gradually decreased until it reached 16–18 bcm annually during the 1990s [13,21].

After the 1980s, the Ukrainian gas transmission system was developed as an export
pipeline for Russian gas to Europe. The first Dolyna-Uzhhorod-Western Border gas pipeline
became operational in 1967 and was the first phase of the Bratstvo (Brotherhood) pipeline
system. Following the development of the gas transportation system in Ukraine, in 1978
the Soyuz gas pipeline was built, which is considered as the first Soviet gas pipeline for
the export of natural gas. Subsequently, the Urengoy-Pomary-Uzhhorod was developed in
1983 together with the Progress gas pipeline (Yamburg-Western border) pipeline in 1988.
In addition to the above-mentioned gas pipelines, from the end of the 1980s until 2001, the
Yelets-Kremenchuk-Ananyiv-Tiraspol-Izmail gas pipeline was developed [22,23].

The significance of the Ukrainian transmission pipelines in natural gas deliveries
to Europe over the last decades has been pointed out in Table 1 that shows the import
and export capacities of the Ukrainian pipeline network and interconnections, physical
deliveries in the period from the year 2009 to the year 2018 and EU 28 demand of natural
gas. The result is clear: a ten-year average of almost twenty percent of EU 28 demand was
transported from Russia to Europe via Ukraine (Table 1). The most interesting fact is that
transmission has continued also in the years after the Ukrainian state owned Naftogaz
completely stopped buying natural gas from Gazprom and turned to European trading
companies. All this leads to a conclusion that all included sides were benefiting from the
deal: Russian federation with the selling of their main export product, Ukraine mone-
tizing state assets for transmission of gas, and European consumers having secured and
trustworthy route for its main transitional “clean” hydrocarbon fuel: natural gas [24–26].

Table 1. Ukraine interconnection points overview from year 2009 to 2018 [27].

Direction Interconnection
Point

From or to
State

Technical
Capacity

(bcm/ann)

Measured Annual Flow (bcm/ann)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

En
tr

y
to

U
kr

ai
ne

Kobryn Belarus 28.90 2.00 3.10 3.50 3.10 3.40 2.60 2.10 - - -
Mozyr Belarus 6.00 5.40 4.30 4.00 3.30 2.80 0.50 2.40 - - -
Sudzha Russia 107.50 77.60 83.80 83.00 72.10 71.00 47.30 45.40 57.00 66.20 62.40
Valuiky Russia 25.50 8.60 11.10 9.50 9.40 10.50 7.40 7.50 7.10 6.60 5.70

Serebrianka Russia 13.00 - 0.10 5.10 1.00 1.30 0.90 - - - -
Pysarivka Russia 48.50 19.40 24.00 24.00 21.10 15.20 13.10 12.80 16.50 19.20 16.40

Sokharnivka Russia 46.00 8.10 3.70 4.40 4.40 5.70 4.00 3.00 1.60 1.60 2.30
Prokhorivka Russia 3.30 0.80 3.30 2.80 1.90 0.90 1.10 - - - -

Platove Russia 5.30 0.70 0.90 1.00 0.70 0.70 0.60 - - - -
Drozdovychi Poland 2.10 - - - 0.10 1.00 0.90 0.10 1.00 1.30 0.70

Uzghorod Slovakia 15.50 - - - - - 3.60 9.70 9.10 9.90 6.50
Berehove Hungary 6.20 - - - - 1.10 0.60 0.50 1.00 2.80 3.40

Ex
it

fr
om

U
kr

ai
ne Drozdovychi Poland 5.00 2.80 3.40 4.00 3.80 3.90 3.50 3.70 4.50 4.70 4.00

Prokhorivka Russia 32.50 - - - - - - - - - -
Uzghorod Slovakia 92.60 65.20 67.90 70.60 51.80 53.50 31.40 37.80 48.80 53.50 49.30
Berehove Hungary 13.20 7.90 7.10 5.90 5.70 6.40 6.50 5.90 6.70 11.70 11.80
Tekove Romania 4.50 0.30 0.30 0.70 0.30 0.20 - - 0.80 0.70 0.70

Oleksiivka Moldova 3.50 3.00 3.20 3.10 3.10 2.40 2.80 2.90 3.00 2.70 2.90
Orlivka Romania 26.80 16.60 16.70 19.90 19.60 19.60 18.00 16.70 18.50 20.20 18.10

Total entry 307.80 122.60 134.30 137.30 117.10 113.60 82.60 83.50 93.30 107.60 97.40

Total exit 178.10 95.80 98.60 104.20 84.30 86.00 62.20 67.00 82.30 93.50 86.80

EU 28 gas demand - 484.5 521.3 471 459.1 451.2 401.7 418.7 449.3 465.7 458.5

3. Technical Description of Ukraine Transmission System

Ukrainian gas transmission network consists of more than 37 thousand kilometers
of pipelines with 12 entry points from the Russian Federation, Belarus, Poland, Slovakia,
and Hungary and 7 main exit points to Russia, Poland, Slovakia, Hungary, Romania, and
Moldova (Figure 1, Table 2). Its technical annual entry capacity is approximately 308 billion
cubic meters (bcm), and its technical exit capacity is 178 bcm of natural gas. Compared
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to EU 28 needs for natural gas in the last ten years, which is an average of 458.10 bcm
annually, it can be concluded that Ukraine has all the necessary capacitates to provide
shipping of almost 40% of Europe’s natural gas demand [13,28].
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Table 2. Basic technical parameters of Ukrainian transmission pipeline network [27,29].

Parameter Value Measure Unit

Length of gas pipelines 37,600.18 km
main pipeline (high pressure) 22,007.47 km

branch pipeline 13,123.53 km
gas distribution pipeline 1469.18 km

Compressor stations 73.00 number
Installed compressor stations power 5496.00 MW

4. Transmission Dispute in 2009

The dispute over the transport of natural gas between the Russian Federation and
Ukraine in January 2009 is certainly the most serious dispute of its kind [6,30–32]. Due to
the failure to reach an agreement on tariffs for the transport of natural gas through Ukraine
to Europe before the previous tariffs expired, the Russian Federation suspended gas exports
on 1 January 2009. Natural gas exports were drastically reduced for 16 EU members and
Moldova on January 6th, while on January 7th they were completely suspended [33,34].
Exports were re-established for Ukraine and other European countries after the signing
of two new ten-year contracts on January 20th. The areas most affected by the crisis
were the countries in the Balkans, where it was not possible to heat households in some
areas [19,20,35]. In addition, significant economic problems have emerged in Hungary
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and Slovakia [36,37]. This crisis has had far-reaching consequences for transport systems
and the security of natural gas supply in Europe. Russia’s reputation as a safe supplier
of natural gas and Ukraine’s reputation as a transit country for natural gas supplies have
been severely damaged. This has prompted European countries to consider diversifying
natural gas supply routes [19].

Aftermath in a geopolitical sense is summed up by Bocse [38] where she concluded
that Russia stopped exporting natural gas to Ukraine in January 2006 and that Ukraine
kept 15 percent of the gas in gas pipelines destined for EU members. Gas retention has
affected gas supply in Hungary, Austria, Romania, France, and Poland. Disputes over
Ukraine’s debt for natural gas supplies are one of the main reasons for the halt in gas
exports in January 2009. During those two weeks of suspension of natural gas supplies,
Europe experienced one of the most serious energy supply crises that indicated the need to
reduce energy dependence on Russia.

The development of the Energy Union concept includes proposals from several in-
terested parties and important documents such as the European Commission, former
European Commission President Jean-Claude Juncker, former European Council President
Donald Tusk, and comparative analyzes for four EU members representing different energy
policies and energy mixes (Germany, France, Poland, and Norway). All these proposals
were considered and evaluated according to three dimensions of energy policy, which in-
clude security of supply, affordability of energy, and sustainability of growth. The new Vice
President of the European Commission, Maroš Šefčović, who was in charge of adopting
the new climate policy, proposed his own five dimensions for assessing energy policies
(security, solidarity and trust, internal energy market, energy efficiency, decarbonization
of the economy, and research, innovation, and competitiveness His commitment and per-
severance to Donald Tusk’s initial idea of an Energy Union and a common platform for
natural gas trading was met with great resistance from several organizations in the gas
sector, and so far Tusk’s idea of breaking Russia’s gas monopoly has not been realized [39].

5. Ukrainian Transmission Bypass Projects
5.1. Nord Stream and Nord Stream 2 projects

In order to develop an additional route for the transport of Russian gas to Europe,
construction of the Nord Stream gas pipeline system began in April 2010. This pipeline
system was designed as a twin underwater gas pipeline that runs through the Baltic Sea
from the city of Vyborg in Russia to Lubmin near the city of Greifswald in Germany [40,41].
The pipeline was built and is operated by Nord Stream AG and passes through the Exclu-
sive Economic Zones of Russia, Finland, Sweden, Denmark, and Germany, as well as the
territorial waters of Russia, Denmark, and Germany. This twin gas pipeline is the most
direct connection between Russia’s large gas reserves and the European Union’s energy
market. The length of this pipeline is 1224 km with a capacity to transport 55 bcm of
natural gas per year. As mentioned earlier, the construction of Line 1 began in April 2010
and was completed in June 2011. The transport of natural gas through this line started
in mid-November 2011. Construction of Line 2 began in May 2011 and was completed
in April 2012. This line is laid parallel to Line 1 and the transport of natural gas through
the same began in October 2012 [42]. In addition to the already completed Nord Stream
project, the Nord Stream 2 gas pipeline is currently under construction, which is very
similar to Nord Stream in its characteristics. This pipeline runs a very similar route as Nord
Stream, only with the difference of the starting point from Russia, which in this case is the
Ust-Luga, located 110 km west of St. Petersburg [43,44]. The laying of this gas pipeline
began in September 2018, and most of the gas pipelines have been placed on the seabed.
The capacity of this gas pipeline, as well as Nord Stream, is 55 bcm per year, and after the
completion, the total capacity of both pipelines will be 110 bcm per year [45–47].
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5.2. TurkStream Project

In addition to transporting large quantities of Russian gas to the northern part of
Europe via the Nord Stream and Nord Stream 2 pipelines, the TurkStream gas pipeline was
put into operation earlier this year in order to provide reliable energy supplies for Turkey,
South, and Southeast Europe. This is also an underwater gas pipeline that runs through
the Black Sea from the city of Anapa in southwestern Russia to the town of Kiyikoy in
western Turkey. This 930 km long gas pipeline consists of two lines with a total capacity
of 31.5 bcm per year. Each of the two lines has a capacity of 15.75 bcm per year and the
first line is intended for the delivery of gas to Turkey, while the second line is intended for
the transit of gas to southern and southeastern Europe through Turkish territory [48,49].
Following the cancelation of the South Stream project in 2014, this pipeline has become
an alternative to bringing Russian gas to Turkey and Southeast Europe. Moreover, the
construction of this pipeline further strengthens the strategic importance of Turkey as a
country that connects the two continents and contributes to Turkey’s goal to become an
international physical hub and transit corridor for natural gas [50–52].

5.3. What Happens after Projects Are Fully Operative?

Nord Stream currently operates in full capacity and Nord Stream 2 is being post-
poned every now and then, with often changes of construction operators and other service
providers, mainly due to political issues such as embargoes banning European and Amer-
ican companies to work on the project. Once the Nord Stream 2 is completed, the total
capacity of both pipelines will be 110 bcm per year. TurkStream has been opened in Jan-
uary 2020 and operates only in an estimated half of capacity which doubles from 15.75
to 31.5 bcm per year after and if the second pipe becomes operative. Cumulative, that
means that two projects that are just to be operational, will increase supply capacity of
non-Ukraine transit routes, bringing the commodity to Germany and Turkey as Europe
main consumers of Russian gas along with Italy, potentially, additional 141.5 bcm annually
which rises Ukraine concern about monopoly issues and using these project as political
tools. From the current “time of view”, Russia has already invested the necessary funds
into the projects and has diversified its supplier position and strengthen its shipper position
in order to be able to choose which route of delivery is more convenient for use. At the
same time, Ukraine is, without any prejudges, forced to change a huge number of internal
organizations, including the transmission system itself, which own current organization
and operation are questionable without transit quantities from Russia. On the other hand,
Sauvageot [53] suggested that the suitability of full use of Nord Stream and the construction
of a downsized version of South Stream are not sufficiently taken into account despite the
advantages in terms of energy security and price competitiveness in the future. In the end,
Ukraine’s western supply corridor delivers the majority of gas to Slovakia, Austria, and
Italy, and southern Ukraine supply corridor was delivering the majority of gas to Romania,
Bulgaria, and Turkey. At the same time, Nord Stream 2 will deliver gas to Germany, after
which will flow to Austria, Italy, and the Czech Republic, and Slovakia, and TurkStream has
already cut Romanian transit for Turkey from 1 January 2020. Stulberg [6] suggested that
with the development of the Southern Gas Corridor, Gazprom’s social capital (goodwill,
knowledge sharing, and collective understanding) would be greatly challenged. Unlike
Gazprom, Azerbaijan’s national energy company SOCAR has significant social capital in
the sub-region despite the fact that the projection of delivered natural gas volumes is quite
small. Most of this capital comes from corporate connections and trustworthy connections
with prominent Italian companies. In the end, is not it logical for Russia to start with
utilization of its new pipelines as soon as possible opposite to pay large amounts of money
for transit to third parties?
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6. EU Gas Storages Injections in Summer 2019
European Gas Shipper’s Preparation for Potential Cut-Off of Russian Transit via Ukraine after 1
January 2020

As the expiration time of the old transit contract between Russia and Ukraine was
approaching, all European shippers were preparing for different scenarios to ensure the se-
curity of supply for winter 2020/2021 for their portfolios. The most reasonable actions were
to maximally diversify their purchase and to inject as much natural gas in underground gas
storages, with some reasonable and sustainable economic benefit. How close did exactly
was Ukraine from transit cut-off can be concluded from data regarding stored gas in Euro-
pean and Ukrainian storages in the summer of 2019 which represent the absolute historical
peak record of the amount of gas stored in EU and Ukraine gas storages. According to the
aggregated gas storage inventory publication by GIE, the peak of stored amounts of gas
in summer 2019 in EU 28 + Ukraine storages was on 27 October 2019 amounting total of
1312.087 TWh or approximately 134.31 bcm (Figure 2).
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Figure 2. Daily amounts of natural gas in EU 28 storages from 2011 to 2019 [54].

Reports have shown that historically gas storages were filled to the highest level on
April 1st in 2019. Reported data have shown 614 TWh of injected gas. This is actually
less injected gas than the year before when these levels amounted to 695 TWh, but when
starting levels of gas in storages (prior to injection period) are compared, it was 447 TWh
in 2019 versus 190 TWh in 2018 so it could be concluded that 2019 was a record high.

In terms of absolute volumes of natural gas in the storages of each country in the Euro-
pean Union, most of the stored gas was placed in Germany, France, Italy, and Netherland.
When observing the relative availability of free storage volume on October 1st, as shown in
Figure 3, it can be concluded that the storage volume at the EU level was over 97 percent of
the technical storage capacity.
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7. Discussion—Changes in Total Physical Transit via Ukraine in 2020

In March 2020, the Gas Transmission system operator (TSO) of Ukraine provided
transportation of 4.6 bcm of natural gas to the EU and Moldova. This is 18% more than the
previous month and 36% or 2.6 bcm less than the same month year before. As a result of
twelve months of 2020, gas transit through the Ukrainian gas transport system amounted to
42.83 bcm. That is 54.8% less than in the same period last year. Transit volumes decreased by
twice compared to the average annual value for 2014–2019. However, since the beginning
of 2020, transit capacities from the Russian Federation are fully paid by Gazprom for the
specified period under the new transit contract and are equal to 65 bcm per year (or 0.178
bcm per day). Additionally, in the first quarter of this year, a new short-haul service was
launched from the new Ukrainian TSO. It enables customers to order gas transit between
EU countries through the Ukrainian transmission system. In March, Gas TSO of Ukraine
had already transited the first volumes of gas on the Hungary-Slovakia route. In total,
January–March 2020, 9.8 bcm of gas was transited in the western direction. That is 7.2 bcm
or 42% less than the results of the same period a year earlier (Figure 4). In the Southern
(Balkan) direction, the transit has decreased by 70% to 1.2 bcm of gas since the beginning
of 2020. In particular, the transit to Romania via gas metering station (GMS) Orlovka
amounted to 0.3 bcm which represents a 90% of decrease, to Moldova 0.9 bcm which is a
10% decrease. The decrease in transit volumes through the Trans-Balkan corridor is largely
due to the launch of the TurkStream pipeline [56].
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Figure 4. Comparison of total physical flows at transmission system of Republic of Ukraine exit point in year 2019 versus
year 2020 according to reporting via the ENTSO-G transparency portal [57].

So far, due to the transit agreement between the Russian Federation and the Republic
of Ukraine, the Ukrainian side has been paid according to full ship or pay deal where the
Russian side has been obliged to either ship or pay the full amount for transmission of 65
bcm of natural gas for 2020, and 40 bcm annually for the period of 2021–2024. The deal
also included the payment of USD 2.918 billion in compensation that Gazprom is required
to pay to the Ukrainian side. The payment of this compensation closed the arbitration
processes between Gazprom and Ukraine side from December 2017 and February 2019,
for which a final decision has not yet been made. Furthermore, all Gazprom‘s assets,
funds, and monetary funds were released and future claims to contracts signed in January
2009 were prevented. After the release of the information on contract signing, there were
no major market movements visible, and none of the major reporting and commodity
trading news portals have referred to the deal as a long-waited relief. Meaning that the
capacities of bypass interconnections and capacities in western Ukrainian gas storages
were sufficient to cover the EU demand. Comparative analyses of monthly and quarterly
physical flows on exit points from the transmission system of Ukraine in 2019 and 2020 are
shown in Tables 3–6.

Table 3. Comparative analysis of monthly and quarterly physical flows on exit point from transmis-
sion system of Ukraine Beregovo in 2019 and 2020 [57].

Beregovo—Ukraine to Hungary 2019 (GWh) 2020 (GWh) Change Trend (%)

January 8088.98 3473.08 −57.06%
February 8732.51 6537.57 −25.14%

March 9069.33 7814.39 −13.84%

Q1 SUM 25,890.82 17,825.04 −31.15%

April 15,148.97 8355.39 −44.85%
May 17,198.66 2305.40 −86.60%
June 16,978.16 2499.34 −85.28%
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Table 3. Cont.

Beregovo—Ukraine to Hungary 2019 (GWh) 2020 (GWh) Change Trend (%)

Q2 SUM 49,325.79 13,160.13 −73.32%

July 16,322.11 4295.86 −73.68%
August 15,856.67 3505.37 −77.89%

September 15,499.68 3761.52 −75.73%

Q3 SUM 47,678.47 11,562.76 −75.75%

October 9325.48 8282.22 −11.19%
November 10,684.79 8789.29 −17.74%
December 13,338.20 10,502.16 −21.26%

Q4 SUM 33,348.47 27,573.68 −17.32%

GRAND SUM 156,243.54 70,121.60 −55.12%

Table 4. Comparative analysis of monthly and quarterly physical flows on exit point from transmis-
sion system of Ukraine Velke Kapusany in 2019 and 2020 [57].

Velke Kapusany—Ukraine to
Slovakia 2019 (GWh) 2020 (GWh) Change Trend (%)

January 48,881.24 14,800.74 −69.72%
February 41,004.15 27,694.02 −32.46%

March 51,694.69 35,180.06 −31.95%

Q1 SUM 141,580.08 77,674.82 −45.14%

April 56,547.93 33,410.37 −40.92%
May 57,567.20 34,904.40 −39.37%
June 49,768.56 34,858.88 −29.96%

Q2 SUM 163,883.69 103,173.66 −37.04%

July 54,735.66 34,241.19 −37.44%
August 37,751.69 21,895.99 −42.00%

September 44,638.22 18,963.64 −57.52%

Q3 SUM 137,125.57 75,100.82 −45.23%

October 49,136.32 40,654.27 −17.26%
November 57,355.36 38,864.61 −32.24%
December 54,047.71 40,857.94 −24.40%

Q4 SUM 160,539.40 120,376.82 −25.02%

GRAND SUM 603,128.73 376,326.12 −37.60%

Table 5. Comparative analysis of monthly and quarterly physical flows on exit point from transmis-
sion system of Ukraine Drozdovichi in 2019 and 2020 [57].

Drozdovichi—Ukraine to Poland 2019 (GWh) 2020 (GWh) Change Trend (%)

January 3184.99 2427.02 −23.80%
February 3025.12 1484.12 −50.94%

March 3343.30 1984.22 −40.65%

Q1 SUM 9553.41 5895.37 −38.29%

April 3139.51 1903.52 −39.37%
May 4007.32 1763.24 −56.00%
June 3127.92 4058.76 29.76%
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Table 5. Cont.

Drozdovichi—Ukraine to Poland 2019 (GWh) 2020 (GWh) Change Trend (%)

Q2 SUM 10,274.76 7725.53 −24.81%

July 4383.48 2700.40 −38.40%
August 3217.01 2493.22 −22.50%

September 3221.40 1615.44 −49.85%

Q3 SUM 10,821.89 6809.06 −37.08%

October 3293.25 3037.83 −7.76%
November 4438.48 3298.43 −25.69%
December 3587.71 3515.50 −2.01%

Q4 SUM 11,319.43 9851.76 −12.97%

GRAND SUM 41,969.48 30,281.72 −27.85%

Table 6. Comparative analysis of monthly and quarterly physical flows on exit point from transmis-
sion system of Ukraine Isaccea in 2019 and 2020 [57].

Isaccea—Ukraine to Romania 2019 (GWh) 2020 (GWh) Change Trend (%)

January 13,284.64 - −100.00%
February 7772.81 793.94 −89.79%

March 7874.25 332.61 −95.78%

Q1 SUM 28,931.70 1126.54 −96.11%

April 9538.99 77.97 −99.18%
May 7780.10 167.61 −97.85%
June 7163.42 281.73 −96.07%

Q2 SUM 24,482.51 527.31 −97.85%

July 8037.09 426.89 −94.69%
August 8029.36 620.85 −92.27%

September 5848.49 813.13 −86.10%

Q3 SUM 21,914.94 1860.87 −91.51%

October 8280.98 652.75 −92.12%
November 7742.09 1475.98 −80.94%
December 8247.46 1592.48 −80.69%

Q4 SUM 24 270.54 3721.21 −84.67%

GRAND SUM 99,599.69 7235.93 −92.73%

7.1. Ukraine to Poland Interconnector Flows Analysis—Drozdovichi: Ukraine to Poland
Interconnection

The Polish transmission system is connected with German, Belarus, and Czech trans-
mission systems from which Germany and the Czech Republic are being supplied physi-
cally with natural gas from Poland. Both mentioned countries have a highly diversified
supply of natural gas, local underground storage facilities, and reverse flow interconnec-
tions. When observing the historical physical flows of the Ukrainian–Polish interconnection,
it is visible a stable annual flow of approximately 3.8 bcm of natural gas with an even
growth rate from 2014 up to 2017 (Table 7). However, analysis of 2020 versus 2019 physical
flow data shows a decrease of almost 28% in delivered natural gas when comparing the
41,969.48 GWh delivered in 2019 to only 30 281.72 GWh delivered in 2020.
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Table 7. Historical annual physical flow from Ukraine to Poland on Drozdovichi interconnection [57].

Year Annual Flow (GWh)

2014 36,255
2015 39,029
2016 48,122
2017 49,724
2018 42,597
2019 41,955
2020 30,281

7.2. Ukraine to Slovakia Interconnector Flows Analysis: Velke Kausany—Ukraine to Slovakia
Interconnection

Velke Kapusany has been and still is the major European import interconnection
for natural gas from Ukraine. The slovakian transmission system is neighboring Czech,
Austrian and Hungarian ones, and most of the natural gas imported on Velke Kapusany
is being transported further to Baumgarten hub in Austria, ending via Tarvisio intercon-
nection on the highly demandable Italian market. Historical annual peaks between 55 and
57 bcm of imported natural gas on Velke Kapusany are not likely going to be seen any-
time more (Table 8). 2020 quantities have shown a decrease of almost 38% in comparison
to 2019.

Table 8. Historical annual physical flow from Ukraine to Slovakia on Velke Kapusany interconnection [57].

Year Annual Flow (GWh)

2014 330,573
2015 400,999
2016 516,946
2017 565,166
2018 517,589
2019 601,505
2020 376,326

7.3. Ukraine to Hungary Interconnector Flows Analysis: Beregovo—Ukraine to Hungary
Interconnection

Flow at Beregovo interconnection was mostly increasing in the last 5 years (Table 9),
and this year it was the one with the least reduced transmission over the evaluated pe-
riod. Its quarterly decrease from 25,890.82 GWh in Q1 2019 to 17,825.04 GWh in Q1 2020
ends with a 31.15% lower result. The result of such a decrease is due to the fact that it is
likely that only Hungary, Croatia, and Serbia are partially purchasing natural gas over the
Beregovo interconnection and the sufficient amount of natural gas in oversized Hungarian
underground storages. Further change is possible in near future, with announced intercon-
nections between Bulgaria, Serbia, and Hungary which are going to be supplied via the
TurkStream route. There would be no surprises when Beregovo interconnection would be
more in use to ship gas to Ukraine from Hungary, than vice versa. End of the year result
has increased this number even further where a total of 70.121 TWh of natural gas was
injected from the Ukrainian to the Hungarian system. That counts for a decrease of 55.12%
on a year to year basis.
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Table 9. Historical annual physical flow from Ukraine to Hungary on Beregovo interconnection [57].

Year Annual Flow (GWh)

2014 68,599
2015 63,092
2016 70,963
2017 123,228
2018 127,458
2019 148,106
2020 70,121

7.4. Ukraine to Romania Interconnector Flows Analysis: Isaccea/Orlovka—Ukraine to Romania
Interconnection

The last interconnection in this analysis is also “the first victim” of previously men-
tioned Ukraine bypass projects and is an excellent benchmark for observation and conclu-
sions for the future of Ukrainian transmission of Russian gas towards its buyers in Europe
(Table 10). Isaccea/Orlovka interconnection, historically bringing Russian gas to Romania,
Bulgaria, Greece, Moldova, and biggest regional customer, Turkey, has been totally shut
down at the start of January 2020. Total shipped and imported quantity decrease in com-
parison to the same period in 2019 values 94.77% decrease in January, 90.72% in February,
96.11% in March, and a total decrease of 94.29% in Q1 2020. Romania as an almost net
exporter rather than an importer of natural gas is covered, but from January 2020, imported
Russian natural gas for Turkey, Bulgaria, and Greece is not passing any more through
Ukraine but via TurkStream. The total annual comparison of flows ends with such results:
flow on Isaccea in 2019 equal to 106.877 GWh and flow in 2020 equal to 7235.93 GWh. A
total decrease of 92.73 %.

Table 10. Historical annual physical flow from Ukraine to Romania on Isaccea interconnection [57].

Year Annual Flow (GWh)

2014 229,589
2015 177,056
2016 196,975
2017 212,700
2018 189,339
2019 106,877
2020 7235

Transmission of Russian gas via Ukraine was stabilized during the rest of 2020, espe-
cially in the last quarter of 2020 and aftermath in certain quantities until the full operability
of Nord Stream 2 project will not be familiar. Ukraine being a large market of natural gas
itself, with import demand between 10 and 15 bcm annually and with more than 30 bcm of
storage capacities, will still exist on the European natural gas map as an important factor,
but will have to be ready for fast changes of the entire national gas market and potentially
highly prepared for the increase of its own production. According to the Ukrainian govern-
ment, the shale gas field Yuzivska contains approximately 86 to 100 bcm of natural gas. The
optimistic scenario drawn up before the armed conflict in eastern Ukraine predicted the
production of 0.58 bcm annually by 2030, effectively doubling Ukrainian gas production
from 2011. Ukrainian tariff systems will be under strong impact of full implementation of
European legislation in order to maintain its geostrategic transmission position [58].

Transmission of gas via Ukraine strongly depends on the transmission tariffs that
are published on yearly basis by the new Ukrainian TSO, but the tariff system needs to
be changed due to European energy policy. Transparent information on transmission
tariffs gives the opportunity to choose economically reasonable route, at least partially, by
European shippers. New innovative ideas, such as the “short-haul project” presented by
the new TSO of Ukraine “TSOUA” which enables network users to transport gas between
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European countries (Poland, Slovakia, Hungary, and, in future, Romania) through the
territory of Ukraine at low cost and higher utilization and storing of gas for EU traders, is
the most probable future business model for Ukrainian gas market.

However, the main question lies in future European demand for natural gas. In case of
further decrease of natural gas demand that has been predicted according to all projections
for Europe as the only continent with a decrease in demand, and abandonment of natural
gas as green fuel will leave huge amounts of unutilized pipelines, interconnections, and
storages in any case. A fast transitional period towards renewable production of energy
in Europe without hydrocarbons will lead to strong energy decarbonization that will
certainly result with, and countries’ economies and TSO’s in a never-ending business model
of transmission tariff reduction and adjustment in order to sustain at least a minimum
of profitability for existing gas infrastructures. Further development of the COVID-19
pandemic and consequently economic crises will give the main direction towards European
energy trends. If the European economy strongly adopts decarbonization trends it will
certainly influence on fast gas consumption decrease, but in case the European economy
will use natural gas instead of renewables for fuel switching from coal it will slow gas
consumption decrease and give a new perspective to not only Ukrainian but also to other
existing gas systems in the European region.

7.5. Impact of Lower Transit through Ukraine to EU Purchase Bargaining Position

Observation of the provided data, along with the current further development trend of
non-solved disputes such as Nord Stream 2 or capacities booking after TurkStream suggests
that the period until 2025 will face a slow gradual decrease of transit of Russian gas through
Ukraine. Sziklai et al. [59] conclude in their paper, published in 2020, how the potential
impact of low prices of natural gas delivered through Nord stream 2 benefits will never
reach eastern Europe who will have to seek its cheaper gas through Ukrainian or Turkish
route. In which case, the ground is left for third, nonstandard big suppliers of natural gas
to find their own place on the market, such as Iran, Azerbaijan, Romania with its increased
production, and Turkey with its increased production, which would completely close any
opportunity to see Ukraine as a transit route, au cotrair, Ukraine is facing a potential role
of the last in chain buyer. Sziklai et al. [59] in their paper think alike, were suggesting
that the best alternative for diversifying supply from Russian gas is to connect Central
Asian gas fields with the European market. The Southern Gas Corridor consists of three
individual pipelines: the South Caucasus Pipeline (SCP), the Trans-Anatolian Natural Gas
Pipeline (TANAP), and the Trans-Adriatic Pipeline (TAP). The purpose of this gas corridor
is to connect significant quantities of natural gas in Central Asia with Turkey and the EU,
transporting it through Georgia, Turkey, Greece, and Albania to Italy. The SCP connects the
Shah Deniz gas field through Georgia with the eastern part of Turkey. The pipeline from
eastern Turkey to the border with Greece is called TANAP and has a current capacity of
16 bcm annually although the capacity of the SCP is 25 bcm annually. Given the significant
consumption of natural gas in Turkey but also the higher capacity of the SCP, the capacity
of TANAP is planned to increase to 22 bcm annually. With this increase in TANAP capacity
and the commissioning of TurkStream, TAP will certainly not be left without quantities
that could be transported through it. Turkstream will also supply the Tesla pipeline which
in turn is planned to link the Black Sea with the Baumgarten gas hub in Austria. The
Ionian Adriatic Pipeline (IAP) would connect TAP with the new LNG terminal in Krk,
Croatia. Sure, the diversification of potential supply routes is present, as well as diversified
suppliers in each route, which will leave SEE with sufficient alternatives to Russian gas.

7.6. Energy Policy Issues and Implications of North Stream 2

The authors intend to indicate in this paper the duration of the Russian Ukrainian
conflict and the connected losses which are hardly quantitatively measured in a way which
could satisfy all involved parties. In a geopolitical aspect the authors want to impose that
the solution to the dispute is close and to evaluate the aftermath of the issue with changed,
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new setup: Turkish stream is built and fully operable, Nord Stream 2 is built and fully
operable, Ukraine has opened its transmission and storage systems to the EU shippers and
brought its legislation as close to the European one under the 3rd energy package, and
United states are hitting historical records with natural gas imports to Europe.

The Crimea annexation and independence referendums, as well as the so-called
Republics of Donetsk and Luhansk, is country integrity and highly political mater and by
authors it is has never played a role in the subject of this paper, especially if evaluated that
the physical transmission of the gas has continued in all the years of the conflicts from
Russian federation through Ukraine to third parties/countries even though the natural gas
export from Russia and its transit to Ukraine has been in the background of all political
disputes between Russia and Ukraine. The US Administration has always pointed this
out as the main reason for the disputes and posed sanctions to Nord Stream 2 project
development during the Trump administration. The Biden administration after Biden–
Merkel agreement which is not known in detail have stressed out that sanctions will not
prevent Nord Stream 2 from being realized but on the other hand, they pointed out that
US Administration will not tolerate geopolitical use of Nord Stream 2 operation. This will
certainly be an issue of German energy policy towards Ukraine and Russia.

Development and improvements of the Ukrainian energy sector in the last five years
has shown thorough preparation of Ukrainian national companies for all outcome sce-
narios as it has been clear that some adjustments and improvements on several levels
were necessary. Opening of the storage capacities for European traders, redefining of its
legislation that regulates the energy sector according to requirements of EU 3rd energy
package, contracts and correlation with the Energy community, offering of short-haul
tariffs product and customs-free storage called “customs warehouse product” as well as
publishing of all important data and legislation in English language along with Russian and
Ukrainian language clearly indicate the position which Ukraine has took. When it comes
to the Nord Stream 2, Ukraine, Poland, and the USA see it as a political tool and a clear
threat to their security of supply. They oppose the deepening dependence on one source,
one route, and one supplier in the EU. Certainly, Ukraine and their allies will continue to
work on solutions, which will allow them to mitigate the geopolitical impact of the Nord
Stream 2 in the terms of an increase in gas prices in Central and Eastern Europe.

Russia communicates Nord Stream 2 project as a commercial project that meets the
interests of Russia and Germany, and by putting the project into operation, additional
the shortest diversification of gas supply routes is ensured for Gazprom. The finalization
of Nord Stream 2 construction, now imminent, marks the success of Russia’s strategy of
minimizing the risks of third country transit and brings bigger insecurity for the energy
position of Ukraine as a transit country. Moreover, it brings Germany to position more
dependent on Russian supplies and changing its position to gas supplier to Ukraine which
will certainly have negative economic influences for Ukraine and positive on Germany.

7.7. Impact of European Green Deal on Natural Gas Demand

The development of natural gas supply also needs to be analyzed in the context of the
new green oriented strategy of the European Union. According to Communication from
the EU Commission concerning 2030 climate ambition, Europe has set a new climate plan.
The fact that global average temperature increased by 1.1 ◦C above preindustrial levels
by 2019 has triggered more ambitious climate targets [60]. Therefore, the EU Commission
has made the European Green Deal the top political priority, with the aim of transforming
the EU into an environmentally friendly, sustainable but also competitive economy that
will achieve climate neutrality by 2050 [61]. On the other hand, global human, economic,
and environmental systems are experiencing a health crisis with an unprecedented socioe-
conomic impact. Both climate and health crisis must not worsen another and therefore
postponing climate action was not an option for the European Union. Both crises are
influencing the natural gas supply. Due to the relatively mild winter of 2019/2020, the
need for heating decreased by 5% across the main consumption regions if compared to the
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year before. Demand for gas in the residential and commercial sectors decreased by 3%
during the first quarter of 2020 [62]. Natural gas demand in Europe in the first half of 2020
decreased by 8% or 19 bcm due to the impact of the COVID-19 pandemic, mild winter, and
the high share of renewable energy sources in electricity generation. Despite a significant
decline, demand for natural gas remained higher than in 2014 and 2015 when the demand
for natural gas was at a record low in the last two decades due to the reduced use of natural
gas in the heating sector and the generation of electricity. As mentioned earlier gas demand
in Europe was already on low levels due to mild winter and the high share of renewable
energy sources in electricity generation. As a result, gas demand decreased by 10% year on
year in January and by 3% in February [62].

The European economic response to COVID-19 offers an opportunity to accelerate the
transition to a climate neutral economy continuing fair energy transition with more than
1.8 trillion euros funds for it. With the use of these funds, goal of the EU is to achieve carbon
neutrality along with the economic growth. In 2019, harmful greenhouse gas emissions in
the EU were reduced by approximately 25% when compared to 1990. In the same period,
economic growth of as much as 62% was achieved, which clearly proves the possibility
of successfully combating climate change with the sustainability of economic develop-
ment [60]. Currently, the European Commission is proposing to change the guidelines for
achieving climate neutrality by 2050 in the form of the European Climate Law, which would
continue to support these climate goals along with increasing the long-term sustainability
and competitiveness of renewable energy sources and a significant positive impact on
recovery from COVID-19 crisis. Due to the crisis and lockdowns caused by the COVID-19
pandemic in 2020, significant reductions in greenhouse gas emission were achieved, but
this emission are also expected to increase to some extent as a result of the recovery of
the European economy [60]. Therefore, natural gas supply and gas infrastructure will be
significantly important in the post COVID-19 economic recovery. According to European
Commission estimates, during the recovery of the European economy (2020–2030) invest-
ments in energy projects will have to increase significantly compared to the last decade.
This increase is estimated at around EUR 350 billion more than in the last decade to meet
the 2030 climate targets [60].

The increased climate ambition in all energy and industrial sectors and households
can have a positive impact on the economic development of the EU. Especially, this will
be important in countries where there is still space for increasing economy’s performance.
Since, EU countries, sectors, and households start the transition towards climate neutrality
from different points, a proposed more ambitious climate target will be challenging in
countries with a higher greenhouse gas emissions which are mostly result of higher share
of fossil fuels in the energy mix, lower GDP per capita, and higher energy intensity. Some
carbon intensive sectors and regions will undergo substantial transformations. Due to
the energy transition, the EU’s energy system will become more secure and resilient. The
natural gas market in Europe has faced volatile prices and supply disruption and a majority
of the European supply of natural gas is covered by imports. Higher share of renewable
energy sources in the EU will help reduce this exposure thereby increasing the security of
supply. Decreasing natural gas imports would on the other hand save on the import value
significantly by 2050, but concerning the need for COVID-19 recovery, it would not start
before 2030.

As can be seen in the graph (Figure 5), achieving a 55% reduction in greenhouse gas
emissions will require the implementation of various measures to achieve climate neutrality
in all sectors. Greenhouse gas emissions from the use of fossil fuels but also from fugitive
emissions in the life cycle of their use are responsible for as much as 75% of total EU
greenhouse gas emissions. The large presence or high use of fossil fuels in the EU energy
mix indicates the need for a significant increase in the share of renewable energy sources.
The European Commission estimates that the production of electricity from renewable
energy sources must double, from today is 32% to approximately 65% or more in order
to achieve set goals [60]. This emphasizes the importance of energy infrastructure along
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with the natural gas transport sector in the transition to a climate neutral economy. In the
circumstances where the renewable energy will become the most cost-effective source for
power generation, the energy system integration and energy storage will give additional
importance to natural gas infrastructure.
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There are three main courses of action for achieving target emission reduction. The first
course of action is certainly the Emission Trading System Directive, which sets a limit on
greenhouse gas emissions for large industrial energy consumers, the electricity production
sector, and the aviation sector. The second course is the Effort Sharing Regulation with
binding amounts attributed to emissions for remaining greenhouse gas emissions, and
the third course of action is the application of land use, land-use change, and forestry
(LULUCF) in order to reduce greenhouse gas emissions. In addition to the above, strict
energy legislation and policies will certainly have a major role in achieving the ambitious
climate targets for 2030 and progressive reduction of emission towards climate neutrality
in 2050. This will enable governments to act swiftly. Consequently, coal and natural gas
fuel switch is expected in this decade, and gas transmission system with sufficient import
capacity will have significant importance during this decade. In this case, natural gas
supply from Russia via Ukraine transit route will certainly keep its role in the first half
of this decade. Poland, for example, will need additional amounts of natural gas due
to the coal-gas fuel switch but it needs to be stressed that natural gas has been omitted
from European Taxonomy meaning that all projects that include natural gas will not be
eligible for EU support funding. In the case of prolongation of coal-gas fuel switch, it will
have a negative environmental impact, but if it will impact the increasing of RES that the
environmental consequences will be positive.
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7.8. Impact of LNG Import on Pipeline Transit in Europe

According to the US Department of Energy and the Energy Information Administra-
tion, US exports of LNG continued to grow in the first six months of 2021 representing an
increase of 42%, compared with the same period in 2020. Due to the pandemic during the
summer months of 2020, US LNG exports fell to record lows, but they set record highs by
the end of 2020. US LNG exports increased in the first half of 2021 as international natural
gas and LNG spot prices increased in Asia and Europe due to cold weather and increasing
demand. Rising global LNG demand after COVID-19 restrictions began to ease, as well
as continuous unplanned outages at LNG export facilities in several countries (including
Australia, Malaysia, Nigeria, Algeria, Norway, and Trinidad and Tobago), also resulted
in increased US LNG exports. Natural gas demand at the beginning of 2021 continued to
rise due to low post-winter inventories and high natural gas prices and especially higher
demand for more flexible LNG supplies as is the case with the US cargoes. European
underground storage capacities were filled at a low level after a cold winter. Even though,
European natural gas spot prices have historically been lower than prices in Asia, in 2021
European natural gas prices are following Asia’s spot LNG prices closely attracting flexible
global shipments. The US Henry Hub natural gas benchmark and US LNG spot market
prices in 2021 have been lower than prices for international natural gas and spot LNG.
This price difference resulted in record exports volumes. US LNG exports also increased
because of new export units added in 2020 that increased total US LNG export capacity.
Similar to 2020, Asia further remained the top destination for US LNG exports with 46%
of the total and was followed by Europe with a share of 37% and increased exports to
Latin America [63].

Yermakov and Sharples [64] have investigated the development of Russian LNG and
its impact on Russian pipeline trades. It is obvious that LNG trade has developed signifi-
cantly from the beginning of the 21st century and that substantially changed global gas
markets. They conclude that the volume of inter-continental gas trade has grown, the con-
tracts have become flexible with destination-free clausulae, the number of portfolio players
increased, infrastructure has been developed for re-export cargoes from import terminals,
and the share of spot trades increased allowing an increase of flexibility of deliveries. All
that influenced the dominance of conventional, oil-indexed, long-term gas contracts with a
specified destination. It is expected that the development and growth of LNG facilities will
continue, with the share of LNG in the global gas trade that will equal the share of pipeline
trade by the end of the next decade [64]. Europe has sufficient regasification capacity and
specifically, the EU has liquid traded markets with price-determined ability to attract LNG
shipments. Therefore, for Russia, LNG represents a threat to its firm position as the main
gas exporter. Yermakov and Sharples [64] also indicated that the Russian authorities appear
to acknowledge that the state-controlled gas giant, Gazprom, does not have the flexibility
and expertise to develop Russian LNG potential and therefore focused on Novatek with
significant financial and political state support. Novatek expansion with LNG started
with the Yamal LNG in 2017 and continued with Arctic LNG 2 that is planned to start
operating from 2023 to 2026 in a few stages. The plans for Russia include the export of
80–140 million tonnes per annum (mtpa) in the early 2030s bringing Russia among the
top exporters alongside the USA, Qatar, and Australia. Russia’s LNG ambitions have
increased in 2021 according to the publication of its official long-term LNG development
plan according to Yermakov and Sharples [64]. With the five terminals in operation or
under construction, seven “probable or possible” projects are mentioned that could rise
LNG production to mentioned 140 mtpa and additional seven speculative terminals with
a huge additional probable capacity (127–143 mtpa). It is obvious that all these projects
will not be realized, but it illustrates Russian ambitions concerning LNG market share in
it will certainly compete with Russian pipeline exports especially to North-West Europe
and will consequently diminish Gazprom’s market share. In the case that Russia attempts
to limit the deliveries of its LNG to Europe, this could help the global LNG competitors
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with their bigger shares in Europe, therefore the pipeline shipments are the better subject
to limitation for controlling the market than LNG due to its global market dimension.

8. Conclusions

Expanded use of EU ETS, energy efficiency and energy strategy, instruments support-
ing sustainable mobility, transport circular economy, and different policies will play an
important role in achieving the goals of the European Green Deal, but also in meeting the
set goals for reducing emissions by 2030 and achieving climate neutrality by 2050. This will
substantially change the perspective towards natural gas and will consequently influence
the natural gas supply and the whole European gas transmission system. The change will
be under the influence of the coal and gas fuel switch until 2030 in the West European
Members and after 2030 also in the South-Eastern European region. In this short-term
period, the natural gas system will be necessary for supplementing coal with natural gas
in the energy mix. In the long-term until 2050 gas transmission systems will decrease
their use substantially according to Green Deal targets but will still maintain the role of
energy storage and balancing with the majority of renewables in the energy mix. In the
context of plentiful pipeline and LNG import capacity, economic bounce-back may not
necessarily equate to long-term gas demand recovery. During the first half of the 2010s,
slow economic recovery and high gas prices were the reason for low gas demand in the
European industrial sector, and the main factor that was significantly lower demand in the
power sector where gas could not compete with coal due to low coal and carbon prices on
one side and on the other side the rise of non-market based renewable capacity.

At the beginning of the 2020 decade, low gas prices and favorable coal/gas price
spread can contribute to increasing gas demand in the first half of this decade. Concerning
North Stream 2 approvals, TurkStream operating and new LNG regasification capacity
coming to market (Croatia LNG), European hub prices are expected to stay lower than the
year before, but the simple impact of the new import capacity cannot be evaluated without
COVID-19 economic impact. A decrease in gas prices is evident as TTF day-ahead prices
falling below 3 EUR/MWh in May (that was a direct impact of the pandemic situation).
The continuation of the import of Russian gas via Ukraine based on the new agreement,
therefore, has prevented the price spike due to transit interruption and made some free
storage capacities that are also decreasing gas prices. Natural gas demand can even increase
additionally if more accelerated coal phase-out occurs in the next few years. Coal phase out
can be the result of economic reasons due to post COVID-19 low gas prices or a direct result
of implementing Green Deal emission reduction targets into governmental decisions of
EU Member states. However, this increase in gas demand, as it was previously mentioned,
would only be for a few years and natural gas demand in Europe should not expect to
recover for much longer than 2030 depending on natural gas share in the national energy
mix and declining ration which will depend on each national energy policy. How fast
natural gas demand will decline would mostly depend on the duration of the COVID-19
crisis, economic recovery measures and implementation of environmental policies, and
sufficient funds for environmental initiatives. If short-term national energy strategy will
be directed towards economic recovery rather than faster decarbonization measures, then
natural gas demand will certainly decrease in the next period. In other circumstances
where renewables are overtaking the power sector in the next few years, the gas demand
may stay at the current level for short before it starts to decline irretrievably.

Analyses of the current new situation of natural gas supply at the western Ukrainian
interconnections have shown that there has been a significant decline in the physical flow
of natural gas at exit points from Ukraine to the EU in 2020. Taking into account the high
increase in LNG imports to Europe, the start of TurkStream, and the planned start of Nord
Stream 2, authors project a gradual reduction in transit of Russian gas through Ukraine
by 2025 with a complete halt of transit by 2030. Gradual reduction i.e., halt of transit of
Russian gas means that all markets in Southeast Europe and Ukraine will face thorough
changes in their natural gas purchase politics and routes.
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This paper also answers the research questions that the authors raised at the beginning
of the paper. The first question was related to the extent of change of the geopolitical and
energy map of Europe after the full release of North Stream 2 capacity and the conclusion
is that there will be the inevitable loss after the full release of North Stream 2 capacity will
occur in fee for transmission for Ukraine and for Ukraine transmission corridor position.
Second, analysis of the historical Russian—Ukrainian disputes and cut-offs of flows via
Ukraine and the possibility of use of Ukrainian 30 bcm storage facilities to decrease the
shortage risk have shown that the EU should intensify and make further development
of projects for mutual storage system usage with Ukraine as well as increase short-term
capacity on interconnections with Ukraine on Polish, Slovakian, and Hungarian borders.
Furthermore, the potential outcomes and reality after North Stream 2 and Turkish stream
are fully operable in terms of security of supply for Europe indicate that the Ukrainian side
will face the need for many technical and operational changes in its internal transmission
and storage system functioning and that this has already started since this is necessary for
the survival of Ukrainian transmission system. What is more, the last conclusion refers to
the latest political agreement such as the Biden–Merkel agreement in 2021 that paves the
way for the final settlement of the elaborated situation with North Stream 2 for all parties.
Germany has agreed on taking necessary measures and attention towards the wellbeing of
the Ukrainian side in exchange for the American green light so that by the end of 2021 first
gas molecules can be delivered via the most controversial geopolitical energy project in the
past ten years.
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