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Russia’s weaponization of gas supplies caused a shock to

the energy security of Central and Eastern Europe. Countries
responded by increasing alternative gas supplies and LNG import
capacity. Gas flows shifted from the east-west axis to west-east
Dr. Guntram Wolff and north-south axes. In the short term, the usage of coal is rising;
Director and CEO in the longer term, renewable and nuclear energy. Mitigating the
effects of this shock requires the EU to prioritize policies that
foster the integrity and security of its energy market.

— The industry-heavy and gas-dependent region is hit hardest by
the gas cutoff. Thus far, significant energy savings have been
achieved in Germany without provoking economic collapse.
High regional economic interdependence underlines the impor-

Alexandra Gritz
Student Assistant to tance of ensuring continued cross-border gas flows.

the Director’s Office

— Germany'’s role as a transit hub became more important as Nor-
wegian gas and LNG replaced Russian deliveries. In the medium
term, both the expansion of LNG capacity in Poland, the Baltics,
and Southeastern Europe and increased interconnections will
contribute to the security of supply.

— The impetus to expand renewables should be maintained
through a strong price signal. Only with continued energy
savings and the procurement and distribution of gas from
the global LNG market can Russian supplies be replaced.
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As part of its war against Ukraine, Russia — which sup-
plied 45 percent of EU natural gas imports - is weap-
onizing its gas supplies.! Over the course of half a year,
the country has almost completely cut its deliveries
to Germany and Central and Eastern Europe, a region
where gas recently made up over 20 percent of energy
supply? and whose most important supplier of natural
gas was Russia. Financial analysts now predict that gas
prices in Europe will remain much higher for the next
ten years relative to other regions and the prewar peri-
od. This weaponization of energy by Russia was large-
ly met by a firm response and, with few exceptions, the
region has not given in to Russian blackmail. Instead, a
massive adaptation of the energy system is underway.
From a macroeconomic point of view, this energy price
shock constitutes a massive deterioration of the EU’s
and Germany’s terms of trade. The current account
surplus has become a deficit, a first since 2008, as Eu-
rope has had to import energy at much higher prices
and its exchange rate weakened.?

Central and Eastern Europe is home to a high number
of gas-intensive commodity producers, which are hit
hardest by high gas prices. Many industrial process-
es rely on gas either directly or indirectly as a source
of energy. Industry consumption accounts for 27 per-
cent of total EU gas usage and this number is higher for
Germany and Central and Eastern Europe.* In Germa-
ny, industry consumed 36 percent of the total sales of
natural gas in 2021.° Furthermore, German industry is
interconnected with thousands of suppliers in neigh-
boring states. Trade with the Visegrad Group totaled
€186.8 billion between January and June 2022 (€167 bil-
lion the previous year).® This exceeds the €148.9 billion
in trade with China, making them collectively Germa-
ny’s strongest trading partner and signaling high eco-
nomic interdependence.

https:
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The response to this large shock to energy securi-
ty and the economic system of Germany and Cen-
tral and Eastern Europe consisted of two essential
elements:

First, a major part of the response has been a reduc-
tion in the final demand for gas. Contrary to widely
voiced fears, this was achieved without major effects
on economic activity. In Germany, temperature-cor-
rected gas consumption of households is estimated to
be around 20 to 30 percent lower on average now than
from 2018 to 20217 Industry demand has fallen by sim-
ilar amounts relative to a period during which demand
had already been dampened by the recession induced
by the COVID-19 pandemic. Yet this reduction does
not appear to correlate with drops in industrial output
except for in the chemical, iron, and steel sectors.® A
recent survey by the ifo Institute documents that three
quarters of companies report to have achieved signif-
icant gas savings without cuts to production; the ef-
fect on GDP of this shock has been relatively muted
and only a mild recession is forecast for 2023.° Nev-
ertheless, a recent article reported that 20 percent of
European fertilizer production has shut down, most of
which is located in Central and Eastern Europe with
13 percent in Poland alone (although given lower gas
prices in the last months, some may have resumed).”°
A similar trend can also be observed in the steel and
chemical industries."

Second, new supply routes were created and, increas-
ingly, existing capacities of alternative supplies are be-
ing utilized. Liquified Natural Gas (LNG) and gas from
Norway have been particularly important in replacing
Russian gas. Some adaptation has come from a change
in the energy mix with oil and coal playing a larger
role. Coal consumption in the EU is estimated to have

www.iea.org/news/how-europe-can-cut-natural-gas-imports-from-russia-significantly-within-a-year

https:

www.iea.org/data-and-statistics/data-product/world-energy-balances-highlights

https:

doi.org/10.1787/b2f74f3a-en

https:

www.ft.com/content/75ed449d-e9fd-41de-96bd-c92d316651da

fileadmin/Public/PDF-Download/Faktenblatt-Erdgas.pdf,

https://gas.info/

https://www.

sachverstaendigenrat-wirtschaft.de/fileadmin/dateiablage/gutachten/jg202223/JG202223 Gesamtausgabe.pdf

https:

www.ost-ausschuss.de/sites/default/files/paragraphs/pdf/2022-09/0A-UpdateMOE 02 2022.pdf

https:

www.zeit.de/wirtschaft/2022-10/gasverbrauch-haushalte-datenanalyse-temperatur-energiekrise

https:

twitter.com/McwilliamsBen/status/1587763102514290690/photo/1

https://www.ifo.de

en/press-release/2022-11-22/many-industrial-companies-germany-cut-gas-consumption-without-curbing

https:

doi.org/10.1787/01278ba3-en



https://www.ifo.de/en/press-release/2022-11-22/many-industrial-companies-germany-cut-gas-consumption
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PERCENTAGE OF TOTAL NATURAL GAS IMPORTS TO GERMANY IN 2022
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Source: Own calculations based on data from the Federal Network Agency for Electricity, Gas, Telecommunications, Post, and Railway,
Aktuelle Lage Gasversorgung: Gasimporte in GWh/Tag [Current situation gas supply: Gas imports in GWh/day], December 5, 2022:
https://www.bundesnetzagentur.de/DE/Gasversorgung/aktuelle_gasversorgung/_svg/Gasimporte/Gasimporte.html (accessed

December 5, 2022)

increased 10 percent in the first half of the year.? Fi-
nally, the build-up of renewable energy has accelerat-
ed in response to the price shock to fossil fuels.

In this paper, we will map out the changing energy
situation in Germany and Central and Eastern Eu-
rope in more detail. We will then provide policy rec-
ommendations based on those findings.

SHIFT OF NATURAL GAS FLOWS
IN EUROPE FROM WEST TO EAST

In 2021, Russia exported roughly 1,550 terawatt hours
(TWh) or 155 billion cubic meters (bcm)® of natural
gas to Europe, of which 550 TWh were transported
via the Nord Stream pipeline and approximately 300

TWh via the Yamal-Europe pipeline.* Now, east to
west flows through both have ceased."® Only 19 TWh
still reached Europe via Ukraine and the TurkStream
pipeline this October - a fraction of total capacity.'®
While from January to October 2022 gas deliveries
were half of those for the same period in 2021, the
EU now receives only 20 percent of what it used to.”
The estimated decrease in Russian deliveries com-
pared to last year is 800 TWh."® In response to the
reduction and near total discontinuation of Russian
gas deliveries, gas flows from west to east have in-
creased substantially.

Norway has become Europe’s - and Germany’s - pri-
mary gas supplier.”® Germany relies on imports of
natural gas from Norway as well as on imports of
LNG via Belgium and the Netherlands while simul-

12 International Energy Agency, Coal Market Update — July 2022:
https:

www.iea.org/reports/coal-market-update-july-2022/demand (accessed December 3, 2022)

13 For better comparability of the energy supply potentials of various sources, gas supplies are given in giga- or terawatt hours. We convert billion cubic
meters of natural gas to TWh through a multiplication by ten throughout this paper.

14 Ben McWilliams et al,, European natural gas imports, Bruegel Dataset: https:

www.bruegel.org/dataset/european-natural-gas-imports; Ben

McWilliams et al., “Can Europe survive painlessly without Russian gas?”, January 27, 2022:

https:

www.bruegel.org/blog-post/can-europe-survive-painlessly-without-russian-gas (both accessed December 5, 2022).

15 Tagesschau, “Gaslieferungen bleiben ausgesetzt” [Gas supplies remain suspended], September 2, 2022: https:

www.tagesschau.de/wirtschaft/gazprom-

nord-stream-gaslieferstopp-103.html; Euronews, “Gazprom liefert kein Gas mehr Uber Jamal-Europa” [Gazprom no longer supplies gas via Yamal Europe],

May 13, 2022: https:,

de.euronews.com/2022/05/13 /gazprom-liefert-kein-gas-mehr-uber-jamal-europa (both accessed December 3, 2022).

16 Stuart Elliott, “Russian gas flows to Europe slide further in October, fall below 2 Bcm,” S&P Global Commodity Insights, November 2, 2022:

https:

www.spglobal.com/commodityinsights/en/market-insights/latest-news/natural-gas/110222-russian-gas-flows-to-europe-slide-further-in-

october-fall-below-2-bcm (accessed December 5, 2022).

17 International Energy Agency, “Never Too Early to Prepare for Next Winter: Europe’s gas balance for 2023-2024, p. 3"

https:

18 Ibid.

www.iea.org/reports/never-too-early-to-prepare-for-next-winter (accessed December 5,.2022).

19 Stuart Elliot, “Norway is now Europe’s single biggest gas supplier,” S&P Global Commodity Insights, November 30, 2022:

https:

www.spglobal.com/commodityinsights/en/market-insights/latest-news/natural-gas/113022-high-volatile-prices-in-europe-not-in-norways-

interest-pm (accessed December 3, 2022).
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taneously reducing its gas consumption, which was
down by 33 percent in October 2022.2° Of the total
gas imports in October 2022, 44 percent came from
Norway, 28 percent from the Netherlands, and 25
percent from Belgium.” LNG imports from the Unit-
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In 2022, 59 percent of German gas exports were
destined for the Czech Republic. While the share of
those exports remained constant, less gas was deliv-
ered there than in previous years (888 GWh/day on
average in 2022 so far versus 1,271 GWh/day in 2020).

ed States more than doubled in the first nine months
of 2022, keeping it the main supplier of LNG to Eu-
rope ahead of Qatar and Russia.?

GERMAN NATURAL GAS IMPORTS
AND EXPORTS IN OCTOBER 2022
IN GWH/DAY

Imports through Norway’s pipeline infrastruc-
ture will exceed 1,170 TWh in 2022, second only to
LNG imports of 1,500 TWh.?® The volume delivered
via Norwegian pipelines in 2022 is four times larger
than the volume delivered through the Nord Stream
pipeline, which delivered approximately 300 TWh.*
Ninety-five percent of Norwegian gas is exported via
pipelines; therefore, the risk resulting from acts of
sabotage would be large.”> Norway's petroleum safe-
ty authority recently increased the threat level to gas
infrastructure after unidentified drones were seen
flying near offshore gas facilities.?® In the past month,
more than ten Russian citizens, including a former
Russian intelligence officer, were detained in Norway
for drone photography of strategic targets.?’

Avg. Daily
Gas Supply
in Oct. 2022

2,407
DOMESTIC
USAGE AND
STORAGE
INJECTION I

Own image based on data from the Federal Network Agency
for Electricity, Gas, Telecommunications, Post, and Railway (see
notes 20 and 29).

&3
PLAYERS IN THE EU'S
INTERNAL GAS MARKET d
Germany
As a major gas transit hub, Germany is central to en-
suring that the EU’s internal gas market functions. In
2021, 46.1 percent of gross German gas imports were
exported to neighboring countries.?

20 Federal Network Agency for Electricity, Gas, Telecommunications, Post, and Railway, Gasverbrauch in Deutschland 2022 in GWh/Tag, monatlicher
Mittelwert [Gas consumption in Germany 2022 in GWh/day, monthly average], November 28, 2022: https://www.bundesnetzagenturde/DE
Gasversorgung/aktuelle gasversorgung/ svg/Gasverbrauch Gesamt monatlich/Gasverbrauch Gesamt M.html (accessed December 3, 2022).

21 Federal Network Agency for Electricity, Gas, Telecommunications, Post, and Railway, Current status of gas supply in Germany, December 5, 2022:
https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/SecurityOfSupply/GasSupply/start.html (accessed December 5, 2022).

22 Ciaran Roe, “Europe to the fore, elsewhere through the floor: How LNG flows were turned on their head in 2022,” S&P Global Commodity Insights,
October 26, 2022: https://www.spglobal.com/commodityinsights/en/market-insights/blogs/lng/102622-europe-lng-russian-gas-ukraine-war
(accessed December 6, 2022).

23 Nora Buli, “Norway on track for record gas export, will be ready for winter -Gassco CEOQ,” Reuters, September 5, 2022: https://www.reuters.com,
business/energy/norway-track-record-gas-export-will-be-ready-winter-gassco-ceo-2022-09-05/; Gavin Maguire, “Europe’s mammoth LNG import
bill may drain energy transition coffers,” Reuters, October 7, 2022: https://www.reuters.com/business/energy/europes-mammoth-lng-import-bill-may-
drain-energy-transition-coffers-maguire-2022-10-06/ (both accessed December 5, 2022).

24 McWilliams et al. (see note 14).

25 Norwegian Petroleum, Exports of Oil and Gas, October 29, 2022: https://www.norskpetroleum.no/en/production-and-exports/exports-of-oil-and-
gas/#:~:text=Gas%20markets%20have%20become%20more,the%20Melk%C3%B8ya%20facility%20in%20Hammerfest (accessed December 3, 2022).

26 Euronews with Reuters, “Nord Stream: Norway and Denmark tighten energy infrastructure security after gas pipeline ‘attack,” September 28, 2022:
https://www.euronews.com/2022/09/28/norway-and-denmark-tighten-security-around-energy-infrastructure-after-pipeline-attack
(accessed December 3, 2022).

27 Robert Lansing Institute, “Risk of attack on Norway'’s energy facilities reached a high point,” October 26, 2022:
https://lansinginstitute.org/2022/10/26/risk-of -attack-on-norways-energy-facilities-reached-high-point/ (accessed December 3, 2022).

28 Federal Ministry for Economic Affairs and Climate Action, Energy Data: Complete Edition:
https://www.bmwk.de/Redaktion/EN/Artikel/Energy/energy-data.html (accessed December 6, 2022); Federal Office for Economic Affairs and Export
Control, Erdgasstatistik [natural gas statistic]: https://www.bafa.de/DE/Energie/Rohstoffe/Erdgasstatistik/erdgas node.html (accessed December 14,
2022).
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German exports to Austria and Poland increased
compared to previous years, helping to fill the short-
fall of Russian gas deliveries from the east.” The re-
placement of Russian gas with gas from Norway and
LNG has increased the importance of Germany to
the short-term security of supply of its neighbors.
This is set to change as new gas infrastructure con-
nections take up operations across the region in the
short and medium term.

Visegrad Countries

While many countries in Central and Eastern Eu-
rope are highly dependent on Russian gas imports,
their political positions regarding Russian gas are
heterogenous. Poland’s proactive efforts to reduce
dependence on Russian gas imports and Hungary’s
increase of Russian gas supplies represent two ends
of the spectrum.*

Poland recently began operating the Baltic Pipe,
through which it can import the equivalent of up to
100 TWh of natural gas from Norway.* Poland is al-
so expanding its LNG capacity at the Swinoujscie
Polskie LNG Terminal and a Floating Storage Re-
gasification Unit (FSRU) in the Gulf of Gdansk.* In-
terconnectors between Lithuania and Poland* and
between Poland and Slovakia®* have already become
operational this year, thereby linking the Baltic Sea
Region with Central Eastern Europe. Poland has not
received Russian gas since April 2022, when it re-
fused requests for payment in rubles.* Poland in-

https:
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tends to cease gas imports from Russia at the end
of 2022 and is relatively well prepared. Reverse
flow gas deliveries to Poland from Germany have
increased.®

The remaining landlocked countries of the Visegrad
Group - the Czech Republic, Slovakia, and Hungary
- previously imported over 85 percent of their nat-
ural gas from Russia.*” As in Germany, deliveries to
the Czech Republic and Slovakia began to decrease
starkly in summer 2022 and then ceased entirely.
Both countries have relied on Norwegian and LNG
supplies (transiting Germany) to fill their gas stor-
age ahead of winter. Hungary is similarly reliant on
Russian gas and continues to receive deliveries via
the TurkStream and Transgas pipelines.*® Addition-
ally, Hungary plans to increase its domestic gas pro-
duction.®® Hungary, Poland, the Czech Republic, and
Slovakia are all relying more heavily on coal and /or
nuclear energy to avert shortages in the short term.
The new Polish-Slovak interconnector may help re-
lieve the situation in Slovakia and could be used to
provide gas to Hungary and Ukraine in the future via
the Slovak transmission system.*°

Southeastern Europe

In the short and medium term, Southeastern Europe
looks to play a crucial role in gas provisioning. New
gas infrastructure in the region, which is supported
by the EU, could provide more natural gas from the
Black Sea and Caspian Basin (Azerbaijan) to Central

www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Versorgungssicherheit/aktuelle

gasversorgung / svg/Gasexporte/Gasexporte.htm?nn=1059464

https:

www.spglobal.com/commodityinsights/en/market-insights/latest-news/natural-gas/081522-russia-begins-extra-gas-flows-to-hungary-on-

top-of-contracted-volume-official

https://ec.europa.eu/info/news/launch-baltic-pipe-2022-sep-27_en

https:

www.gem.wiki/%C5%9Awinouj%C5%9Bcie Polskie LNG Terminal,

floating-lng-terminal-capacity-will-be-doubled

https://www.polandatsea.com/polands-fsru-

https://ec.europa.eu/info/news/inauguration-gas-interconnection-between-poland-and-lithuania-2022-may-05 _en
https://ec.europa.eu/info/news/inauguration-gas-interconnector-between-poland-and-slovakia-2022-aug-26 en
https://www.tagesschau.de/ausland/europa/energie-polen-baltic-pipeline-103.html
https://interfax.com/newsroom/top-stories/78672

org/en/2022/04/21/how-break-czechias-dependence-russian-gas
https:

https://eu.boell.

warsawinstitute.org/pipeline-help-slovakia-become-less-dependent-russian-

as-polish-hel

https://www.reuters.com/business/energ

hungary-pm-sees-deal-with-russia-by-end-summer-more-gas-supplies-2022-07-29

https:

www.politico.eu/article/hungary-signs-deal-with-gazprom-over-additional-gas,

https:

www.iea.org/commentaries/accelerating-energy-diversification-in-central-and-eastern-europe



https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Versorgungssicherheit/aktuelle_gasversorgung_/_svg/Gasexporte/Gasexporte.html?nn=1059464
https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Versorgungssicherheit/aktuelle_gasversorgung_/_svg/Gasexporte/Gasexporte.html?nn=1059464
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and Eastern Europe.* The Trans-Adriatic Pipeline,
the first phase of the BRUA Pipeline (Bulgaria-Ro-
mania-Hungary-Austria), and the Krk LNG terminal
all took up operations in 2020 and 2021. Intercon-
nectors from Bulgaria to Greece, Romania, and Ser-
bia enable higher gas volumes to reach the region.*
These developments indicate that the north-south
axis of gas infrastructure will play a more extensive
role in supplying gas to Central, Eastern, and South-
eastern European countries in the medium term,
thereby decreasing the importance of west to east
flows that became vital in the immediate aftermath
of the gas supply shock.

TIGHT GAS MARKET DEMANDS
ALTERNATE ENERGY SOURCES

In 2022, the EU rapidly expanded its LNG import
capacity in a move to diversify gas supplies. Five
floating storage and regasification terminals, each
providing a capacity to import approximately 50
TWh per year, are to become operational in 2022 and
2023 in Germany alone.* Looking ahead, the com-
bined LNG capacity of Germany, Croatia, Greece, Po-
land, and Lithuania is set to rise from 200 TWh /year
to 500 TWh/year by the end of 2023 and to 1,000
TWh/year by 2026. This is equal to the region’s total
imports of Russian gas in 2021.* The new LNG infra-
structure and interconnections have increased the
capacity for gas deliveries along the north-south ax-
is to supply Central and Eastern Europe.** These ad-
ditional import capacities do not necessarily mean
more gas imports for the EU but better availability in
the region studied.

The gas supply situation will remain tight in 2023. It
should be noted that the EU’s efforts to secure gas

DGAP roLicy BRIEF

supplies in 2022 benefitted greatly from decreased
LNG demand by China. Should the economy recov-
er in the coming year, LNG imports to China are es-
timated to capture most of the additional global LNG
supply in 2023 and buy the 190 TWh it did not de-
mand this year.*s The International Energy Agency
(IEA) estimates that Europe would face a supply-de-
mand gap of 300 TWh during the refilling period
next year, which would lead to gas storage at only
65 percent of capacity ahead of the 2023 /24 heat-
ing period.* In this context, ideas to cap the price
of gas would increase the difficulties related to pro-
curing sufficient supplies. While the IEA forecast as-
sumes a complete cessation of Russian gas deliveries
in 2023,*8 it is not unlikely that gas supplies to se-
lect countries, such as Hungary, will continue via the
TurkStream and Transgas pipeline systems.

Reducing the demand for natural gas further in 2023
depends on alternative forms of electricity generation.
France, Europe’s largest electricity exporter, became
an importer for much of 2022 due to the interruption
of nuclear and hydropower generation. The resump-
tion of operations in 2023 could reduce the estimat-
ed EU gas demand by 80 TWh.* The EU Commission
has announced an ambitious emergency regulation to
accelerate renewable energy projects with the aim of
replacing 140 TWh of natural gas through wind and so-
lar capacity in 2023.%° Withdrawing less gas than aver-
age from storage, which Europe appears on track to
achieve this winter, would significantly alleviate de-
mand in the coming refilling period.> Limited Russian
gas deliveries via TurkStream and Transgas - as well
as a partial replacement of gas in electricity genera-
tion through reinstated hydropower, nuclear, and new
wind and solar power generation - would be sufficient
to eliminate the IEA's estimated supply-demand gap of
300 TWh in 2023.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A230%3AFIN&qid=1653033742483

https://energy.ec.europa.eu/system/files/2022-05/COM_2022 230 1 EN

annexe_autre acte partl v4.pdf

https://www.bmwk.de

Redaktion/DE/Pressemitteilungen/2022/07/20220719-habeck-standortentscheidung-fur-zwei-weitere-schwimmende-flussigerdgasterminals-ist-

gefallen.html

https:

www.reuters.com/business/energy/iea-calls-urgent-action-european-gas-supply-gap-2022-11-03

https://ec.europa.eu/commission/presscorner/detail/en/ip 22 6657

https:

www.reuters.com/business/energy/europe-course-end-winter-with-plenty-gas-kemp-2022-11-28
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PREWAR VS POSTWAR GAS FLOWS IN TWH

2021

GAS TRANSPORT
VIA PIPELINE
INFRASTRUCTURE

GLOBAL LNG

2024

GAS TRANSPORT
VIA PIPELINE
INFRASTRUCTURE

GLOBAL LNG

Schematic illustration of gas infrastructure supplying Central and Eastern Europe with natural gas in 2021 (image 1) and in 2024 (image 2). Note: Forecast
gas infrastructure for 2024 is based on announced plans for infrastructural expansion and authors’ estimates. Only LNG capacity greater than 50 TWh/
year is listed. The capacity of the Baltic States as well as the LNG capacity of Belgium and the Netherlands is aggregated. Figures for Norway reflect the
total exports to Europe (pipeline and LNG). Arrows indicate the primary direction of gas transmission.

Source: McWilliams et al. based on Entsog data (see note 14); Giovanni Sgaravatti et al.,, “National energy policy responses to the energy crisis,”

Bruegel Datasets, November 11, 2022: https://www.bruegel.org/dataset/national-energy-policy-responses-energy-crisis; European Commission,
“Diversification of gas supply sources and routes”: https://energy.ec.europa.eu/topics/energy-security/diversification-gas-supply-sources-and-routes_
en; International Energy Agency, Gas Market Report Q4-2021, p. 83: https://iea.blob.core windows.net/assets/261043cc-0cb6-498b-98fa-alf48715b91f/
GasMarketReportQ42021.pdf (all accessed December 3, 2022).
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Renewables

In the medium and long term, expanding renewable
energy capacity is key to shifting away from gas. In
the past two years, just over half of Europe’s new re-
newable capacity (44 TWh annually) has replaced
gas power.*? In 2021, wind and solar generated more
electricity than gas in the EU for the first time.%

The extent of renewable expansion in the EU is
mixed, however. Together, Spain, the Netherlands,
and Greece account for over half of all growth in
wind and solar output in the EU since 2019 while
Bulgaria, the Czech Republic, and Romania have
failed to deploy almost any wind and solar. Hungary
and Poland started low but have since recorded im-
pressive growth in renewable energy.>

Member states have responded to a push by the EU
to accelerate the rollout of renewable energy and
decarbonization of industries in line with its RE-
PowerEU objectives.>® The Czech Republic, Poland,
and Slovakia, among others, have eased regulation
or announced new projects to accelerate the deploy-
ment of renewable energy sources. Many Central and
Eastern European countries have also announced
their coal phase-out dates.’® Germany has set am-
bitious plans to nearly triple wind and solar capac-
ity by 2030.5 This would yield approximately 1,200
GWh/day in contrast to the average 440 GWh /day

https:
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produced from wind and solar in 2021 (of 616 GWh/
day from renewables in total).® The European Com-
mission plans to bring renewable energy capacity to
1,236 GW by 2030.5° The expansion of solar and wind
alone would save 210 TWh/year in natural gas by
2030 in addition to the 1,160 TWh/year already esti-
mated to be saved under the Fit for 55 measures.*® By
achieving the Fit for 55 and REPowerEU objectives,
the EU could reduce gas consumption by 1,550 TWh
- the equivalent of the EU import of Russian gas in
2021 - by 2027 and a total of 3,100 TWh by 2030.9
Whether these ambitious EU and national targets
can be met is a separate matter.

Nuclear Energy

Numerous countries in Central and Eastern Europe
have announced plans to expand nuclear energy
capacity:

* In Slovakia, a new nuclear unit capable of generating
almost a quarter of the country’s electricity con-
sumption came online in 2022. Starting in 2024, an
additional unit will make Slovakia a net electricity
exporter.%

* Russian energy giant Rosatom is set to construct
two new reactors at the Hungarian Paks nuclear
plant by 2030.% This would double the capacity of
the plant, which currently generates 40 percent of
Hungary’s electricity.

ember-climate.org/insights/research/european-electricity-review-2022/#supporting-material-downloads, p. 10

https://ec.europa.eu/commission/presscorner/detail/en/IP 22 3131

dataset/national-energy-policy-responses-energycrisis

app/uploads/2022/06/Ember-EU-national-plans-slash-fossil-fuels.pdf

https:

https:
https:

www.bruegel.org
ember-climate.org

www.energy-charts.info/index.html?l=de&c=DE#:~:text=3%2C5%20TWh., 15%20TWh%20weniger%20als%202020;

https://www.ise.fraunhofer.de/de/presse-und-medien/news/2022

nettostromerzeugung-in-deutschland-2021-erneuerbare-energien-witterungsbedingt-schwaecher.html

https

energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-

rules/renewable-energy-targets en

https:

www.eesc.europa.eu/en/our-work/opinions-information-reports/opinions/fit-55-delivering-eus-2030-climate-target-way-climate-neutralit

https:

eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD%3A2022%3A230%3AFIN

https://www.reuters.

com/business/energy/slovaks-fuel-up-new-nuclear-plant-europe-grapples-with-energy-crisis-2022-09-13

https:

www.world-nuclear-news.org/Articles/Slovakia-s-Mochovce-3-permitted-to-start-

up#:~:text=%22After%20the%20start%200f%20production,in%20the%20spring%200f%202024.%22

https://www.bbc.com/news/world-europe-62695938
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* The first of four new nuclear units in the Czech
Republic is set to be in use in 2036.5

* Poland, as of yet without a nuclear power sector,
plans to construct six reactors by 2040.%

While the expansion of nuclear energy capacity de-
tailed above is substantial, most of it will only come
online in the long term. Therefore, it will not sub-
stantially help reduce the region’s demand for natu-
ral gas in the coming years.

Furthermore, existing nuclear reactors in the Czech
Republic, Slovakia, Hungary, and Bulgaria were built
by Russia. Their further operation depends on fuel
from Russian suppliers and maintenance services.*
While the civilian nuclear sector is explicitly exempt
from EU sanctions against Russia, this dependence
constitutes a further potential target for energy
weaponization by the Russian government.

Hydrogen

Hydrogen could be an important green substitute
to gas in certain industrial sectors. The REPowerEU
plan foresees the production of 330 TWh of cli-
mate-friendly hydrogen in the EU by 2030 and a fur-
ther 330 TWh to be imported from third countries.*’

While total demand for gas energy by EU industries
was 970 TWh in 2017, not all of it requires substitu-
tion with hydrogen.®® Industrial processes that re-
quire temperatures too high to be generated by heat
pumps, which account for approximately 60 percent

gets-3-initial-bids-build-new-unit-dukovany-nuclear-plant-2022-11-30
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of natural gas used in industrial process heat, could
switch to hydrogen or biomethane to decarbonize.®
Due to the clusters of chemical installations and steel
plants in the trilateral region of Belgium, the Nether-
lands, and Germany as well as in Eastern Europe, hy-
drogen demand is assumed to be high there.”

The European Hydrogen Backbone Initiative is a
proposal for hydrogen pipeline infrastructure by a
group of European gas and transmission operators
that builds on the repurposing of existing pipeline
infrastructure. It ascribes important roles to Hun-
gary, Slovakia, and the Czech Republic as hydrogen
hubs and to Ukraine as a potential hydrogen export-
er.! Despite such ambitious plans, uncertainty over
the extent to which gas infrastructure can be repur-
posed for hydrogen transportation remains.

Recent reports have demonstrated that new LNG
terminals have limited potential for being retrofit
for future renewable energy carriers.” According to
some analyses, Portugal and Spain offer the great-
est potential to supply green hydrogen within the
EU.” Outside of the bloc, the EU’s “Hydrogen Part-
nerships” aim to establish long-term relationships
with numerous countries in which hydrogen gener-
ation is more efficient to reduce the risk of creating
dependency patterns.” While Ukraine’s energy secu-
rity is currently under threat, its potential for renew-
able energy generation is already shaping plans for
a green reconstruction of its energy sector (see box
on page 10).

https://www.reuters.com/business/energy/cez-

https://wwwworld-nuclear-news.org

Articles/Poland-s-government-confirms-Westinghouse-for-nucl#:~:text=According%20to%20the%20adopted%20schedule,implemented%20

every%202%2D3%20years

https:

www.rferl.org/a/rosatom-russia-nuclear-giant-escapes-sanctions/31899192.html

https:

eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2022:230:FIN

https://www.eea.europa.eu/ims/primary-and-final-energy-consumption

https:

static.agora-energiewende.de/fileadmin/Projekte/2021/2021 02 EU H2Grid/A-EW 203 No-regret-hydrogen WEB.pdf

https://ehb.eu/

https://www.isi.fraunhoferde/content/dam/isi/dokumente/cce/2022

Report Conversion of LNG Terminals for Liquid Hydrogen or Ammonia.pdf

https://doi.org/10.1016/j.ijhydene.2022.08.170

https:

ec.europa.eu/info/news/renewable-hydrogen-decarbonise-eus-energy-system-2022-nov-15 en
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ENERGY SUPPLIED BY UKRAINE

Gas and electricity: At this writing, the Transgas
pipeline system, which is fed by the Soyuz and
Brotherhood pipelines that both transit Ukraine,
continues to be operational. On October 10,2022,
flows from Ukraine to Slovakia were at 36 mcm.”®
Ukraine has halted transit through the southern
Soyuz pipeline as it transits Russian-occupied
Lukhansk.”® Ukraine upgraded its gas transmis-
sion system for a reversal of flows.”” Additionally,
the Ukrainian and European electricity systems
were connected shortly after the Russian inva-
sion to facilitate commercial exchanges. Ukraine
could receive a total of 80 TWh/year of gas via
the Greek-Bulgarian interconnector and the new
Polish-Slovak interconnector in addition to 660
TWh/year through the Poland-Ukraine pipelines,
with a joint potential to provide half of Ukraine’s
annual gas consumption.”® The International
Energy Agency (IEA) estimates that the EU may
have to export approximately 50 TWh of natural
gas to Ukraine in 2023.7°

Renewables: Ukraine has a high potential for
generating solar, biomass, and wind energy due
to its large land mass and Black Sea coastline.

Prewar, renewables accounted for 12 percent
of electricity generation..° The majority of all
renewable generation is located in the regions
Odesa, Zaporizhzhia, Mykolaiv, Kherson, and
Dnipro; most halted operations due to the Rus-
sian occupation.®’ Ukraine featured prominently
in prewar EU hydrogen import plans as well as
the European Hydrogen Backbone due to its
renewables potential.®? According to an estimate
made by the German Energy Agency before the
war, Ukraine could produce 21 TWh/year of green
hydrogen, equivalent to 12 percent of the EU's
total hydrogen demand in 2030 as estimated by
the EU Hydrogen Roadmap.?®* The large-diame-
ter gas pipelines from Ukraine to Slovakia, the
Czech Republic, and Germany would provide an
inexpensive transport route for hydrogen ex-
ports. Ukrainian industry leaders are advocating
for a green postwar reconstruction and stronger
integration into the European energy system.®*
Hydrogen featured as an important field of
investment in the postwar reconstruction plan
presented by the Ukrainian government at the
reconstruction conference in July 2022. Of the
$114 billion proposed for energy transition, $40
billion are allocated to hydrogen infrastructure
investment.®®
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POLICY RECOMMENDATIONS

Maintain the integrity of the EU’s energy market
and cross-border flows

Germany has increasingly served as a transit hub for
European gas as global LNG imports via Belgium and
the Netherlands and gas from Norway pass through
it to replace discontinued gas deliveries from Russia.
Maintaining the integrity of the EU’s energy market
and cross-border flows is essential for the securi-
ty of supply of Germany’s eastern neighbors. A com-
parison by the International Monetary Fund of the
economic impact of a Russian gas shutoff in a frag-
mented EU gas market scenario versus an integrat-
ed one indicates that Hungary, the Czech Republic,
and Slovakia would be most affected due to their de-
pendence on Russian gas.® In the fragmented market
scenario, all three of these countries experience gas
shortages. The integrated market scenario, however,
results in sharing that would reduce output losses in
Hungary, the Czech Republic, and Slovakia without
losses in countries that provide gas - not surprising
given how tightly integrated value chains are across
countries in the region. Consequently, the security of
gas flows is also an essential component in maintain-
ing economic stability.

Protect Norway'’s pipeline infrastructure

Norway’s pipeline infrastructure has become a crit-
ical artery for gas supplies to Germany as well as
Central and Eastern Europe. Hybrid attacks against
it could undermine the energy security of the en-
tire region. Given the evidence of various risks to this
pipeline infrastructure as reported in the press, its
protection remains necessary.

Invest in north-south interconnections

The emergence of new interconnections and expand-
ed LNG capacity in the Baltics and Poland indicates
that north to south flows will play a more import-
ant role in supplying landlocked states in Central
and Eastern Europe in the short and medium term.
Simultaneously, new pipeline and LNG capacity in
Southeastern Europe, coupled with improved inter-
connections, will also contribute to supply security
in the region. Investment in gas infrastructure on the
north-south axis in Central and Eastern Europe will
enable countries to diversify gas supplies by contract-

https:
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ing higher volumes of global LNG delivered to various
terminals and gas supplies via pipeline infrastructure
from Azerbaijan and Algeria, among others.

Expand capacity for renewable energy

The expansion of renewable energy capacity has
gained momentum thanks to the strong price sig-
nal resulting from the scarcity of fossil fuels. The
EU has, for example, roughly doubled its imports
of solar panels in the first half of 2022 compared to
2021.%7 Several governments have reduced admin-
istrative hurdles to building up renewables. Never-
theless, under the assumptions of the REPowerEU
plan, additional renewable capacity, gas diversifica-
tion, frontloaded energy savings, and electrification
could only replace 1,550 TWh of natural gas exported
by Russia by 2027. In comparison, by 2030, 900 GW
of additional wind and solar capacity alone could en-
able the replacement of 1,700 TWh of natural gas.®® A
further difficulty is that Russian gas currently plays a
central role in stabilizing electricity grids as a tran-
sition fuel that fills gaps when sun and wind are
scarce. Thus, further building up renewable capaci-
ty and increasing smart grid capabilities needs to be
a policy priority.

Gas-fired power plants could partially be substituted
by the new nuclear power plants set to take up op-
erations in Central and Eastern Europe in the second
half of the 2030s. However, because little additional
capacity can be built in the short term, current pol-
icy must focus on powering existing nuclear plants.
Critically, many nuclear plants in the region as well
as the new plants that are planned depend on Rus-
sian technology, making them subject to Russian
weaponization.

Developing hydrogen capacity is central to replacing
natural gas in industrial processes that require high
temperatures. This is particularly relevant for Ger-
many and other Central and Eastern European econ-
omies in which heavy industry is dominant and space
for renewables is more limited. However, many ques-
tions remain regarding the large-scale production of
green hydrogen, the establishment of a global hydro-
gen market, and the practicalities of the shift, includ-
ing whether major natural gas infrastructure can be
repurposed.

www.imf.org/en/Publications/WP/Issues/2022/07/18/Natural-Gas-in-Europe-The-Potential-Impact-of-Disruptions-to-Supply-520934v

https://qz.com/europe-russia-energy-dependence-china-solar-1849566759

https://www.reuters.com/world

europe/european-commission-analysing-higher-45-renewable-energy-target-2030-2022-04-20




12

No. 38 | December 2022

Gas and Energy Security in Germany and Central and Eastern Europe

Prioritize security of supply

As Germany, Central and Eastern Europe, and the
EU adapt to the massive shocks resulting from de-
coupling from Russia, energy security is of central
importance. The coming two years may prove even
more difficult than what we are currently experienc-
ing, and a lot depends on weather conditions. Stiff
competition on the global LNG market will render
it more difficult and costly to secure supplies de-
spite Europe having more capacity for regasification.
Moreover, Russia’s remaining gas deliveries could
come to a halt, increasing conditions of scarcity. De-
pending on the conditions this winter, Europe may
begin the coming refilling period with depleted gas
storages. Together, demand reduction and the roll-
out of renewables do constitute two controllable
factors. Yet the expansion of traditional renewables
such as wind and solar and potential future imports
of green hydrogen can give rise to new dependencies
and create different security risks. Consequently, the
security of LNG supply and alternative pipeline infra-
structure needs to remain a high priority for military
and intelligence services.

Ensure EU cooperation

Overall, the current energy situation demands a
united response from the entire EU. More than ev-
er, maintaining the integrity of the energy market,
building additional interconnectors among coun-
tries, and ensuring that gas flows where it is most
needed are all crucial for minimizing the econom-
ic fallout of one of the biggest shocks the EU econ-
omy has ever experienced. Distributional questions
are high on the agenda. Fiscal policy responses have
been largely uncoordinated across the EU and need
to take greater account of their overall consequenc-
es for the European energy market.

We are grateful for the comments we received in the
research seminar of DGAP and from Andreas Goldthau
and Simone Tagliapietra. Remaining errors are ours.
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