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Gas plays a critical role in Ukraine’s energy system, and 
control of the gas industry has been a key fault line of 
the country’s politics. As Ukraine rebuilds from a brutal 
war and seeks to implement long-term goals to diversify 
its energy sources, there is great uncertainty over the 
future role of natural gas. On the supply side, Ukraine 
has substantial domestic gas resources and has managed 
to keep production relatively steady throughout the war. 
But state energy companies in Ukraine are coping with 
difficult operating conditions and threats to facilities, 
and their future access to capital and partnerships could 
prove challenging. On the demand side, the role of gas 
could change substantially in line with the country’s 
economic recovery. Rapid postwar reconstruction would 
boost household and industrial demand, but it remains 
uncertain if policy and regulatory changes will support 
domestic upstream investment, and Ukraine will have to 
rely on costly imports from neighbors in Europe.

In a postwar period, Ukraine will gravitate toward the 

European Union and its energy system. As Ukraine 

rebuilds and adapts to a new geopolitical reality, achieving 

energy security will be instrumental to put the country 

back on its feet, and Ukraine will require assistance from 

international donors. To facilitate the financing of new 

energy infrastructure, Kyiv will position its gas resources 

and infrastructure as a potential asset for Europe’s energy 

security and energy transition.

This brief examines the role of natural gas in Ukraine’s 

energy future. It begins with an overview of gas in the 

country’s energy system and economy. The brief then 

outlines the importance of natural gas infrastructure 

among other reconstruction priorities and examines the 

role of Ukraine’s gas resources and infrastructure in a 

lower-carbon Europe. 

THE ISSUE
The aim of the bipartisan and international CSIS Ukraine Economic Reconstruction Commission is to produce a policy framework 
that will help attract private sector investments to support Ukraine’s future economic reconstruction. To support the commission, 
CSIS will convene a series of working groups to examine a range of issue-specific areas that are critical for reconstructing and 
modernization of the Ukrainian economy, including in agriculture, energy, and transportation and logistics, as well as addressing 
the impact of corruption on private sector investment.

Gas plays a critical role in Ukraine’s energy system, and control of the gas industry has been a key fault line of the country’s politics. 
As Ukraine rebuilds from a brutal war, Kyiv will position its gas resources and infrastructure as a potential asset for Europe’s 
energy security and energy transition. The gas industry can be a pillar of the postwar economy, but it will be challenging to attract 
investment for reasons ranging from security risks to regulatory and policy uncertainty. This brief examines the role of natural gas 
in Ukraine’s energy future. It summarizes Ukraine’s gas resources and the role of gas in the economy, analyzes how natural gas 
investment fits with other reconstruction priorities, and examines the role of Ukraine’s gas resources in a lower-carbon Europe.

The Role of Gas in Ukraine’s 
Energy Future

https://www.csis.org/news/csis-launches-new-ukraine-economic-reconstruction-commission
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BACKGROUND ON THE NATURAL  
GAS SECTOR
THE ROLE OF GAS IN THE ECONOMY
Ukraine has a diverse set of energy sources, with nuclear 
energy playing a prominent role (see Figure 1). Fossil fuels 
remain Ukraine’s largest source of primary energy, with 
coal and natural gas accounting for the largest shares. Due 
to its substantial hydrocarbon resources and its nuclear 
energy industry, Ukraine was able to meet about two-
thirds of its energy needs through domestic production 
before Russia began its unprovoked war in February 2022. 

Before the war, nuclear energy typically provided more 
than half of Ukraine’s electricity generation. The generation 
mix has fluctuated as Ukraine copes with extensive, 
targeted Russian attacks on its energy infrastructure 
that have knocked out some 50 percent of the country’s 
generation capacity. Ukraine’s Zaporizhzhia nuclear power 
plant is now offline, with all six of its reactors in shutdown 
mode, as the facility remains occupied by Russian troops 
and at risk of shelling and damage.  

Renewable energy (including wind, solar, hydro, and 
biomass) grew from under 2 percent of Ukraine’s 
generation capacity to around 11 percent by 2020. In 2021, 
Ukraine set a target to expand the share of renewables to 
25 percent of total generation capacity by 2035. Various 
factors will make it hard to reach these targets, but 
renewable energy deployment will be a key priority in 
postwar reconstruction efforts.  

Natural gas plays a relatively small role in power 
generation. Natural gas makes up only 7 percent of 
Ukraine’s electricity generation, but this share could grow 
after 2030 to back up intermittent renewable energy 
and offset the shrinking share of coal generation. Energy 
efficiency will be a key area of focus postwar to reduce gas 
consumption in residential use.

By contrast, gas plays a critical role in household 
and district heating. About 80 percent of Ukrainian 
households rely on centralized gas supply and more 
than half use centralized water supplies that are heated 
by gas. Households, district heating for household and 
non-household use, and industry account for roughly 
equal shares of Ukraine’s gas consumption (see Figure 
4). This widespread reliance on gas for heating creates 
vulnerabilities. Attacks on natural gas infrastructure such 
as pipelines could create a humanitarian risk in the cold 
winter months. 

DOMESTIC GAS PRODUCTION
Ukraine is one of the largest gas resource holders in 
Europe, with 38.5 trillion cubic feet (tcf) in proven reserves 
as of the end of 2020. Its gas reserves, according to BP’s 
Statistical Review of World Energy, grew by an annual average 
of 3.9 percent between 2009 and 2019, compared with 
reserve declines in most of Europe. Domestic gas resources 
have been sufficient to meet about 70 percent of Ukraine’s 
gas demand in recent years.

Ukraine’s gas resources are concentrated in the eastern 
Dnieper-Donetsk region, the Carpathian region in the 
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Figure 1. Ukraine: Primary Energy Demand

Source: BP, Statistical Review of World Energy (London: BP, 2022),  
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-
world-energy.html.
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Source: BP, Statistical Review of World Energy (London: BP, 2022),  
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-
world-energy.html.

https://www.eia.gov/international/analysis/country/UKR
https://www.eia.gov/international/analysis/country/UKR
https://time.com/6240354/ukraines-grim-outlook-this-winter/
https://www.iaea.org/newscenter/pressreleases/update-139-iaea-director-general-statement-on-situation-in-ukraine
https://www.iaea.org/newscenter/pressreleases/update-139-iaea-director-general-statement-on-situation-in-ukraine
https://www.reuters.com/world/europe/russias-shoigu-says-ukraine-committing-nuclear-terrorism-over-zaporizhzhia-2022-12-06/
https://www.theguardian.com/world/2022/dec/12/safety-of-zaporizhzhia-nuclear-plant-hangs-in-the-balance
https://www.csis.org/analysis/opportunities-and-challenges-renewable-energy-generation-ukraine
https://www.csis.org/analysis/developing-renewable-energy-ukraine
https://www.iea.org/reports/ukraine-energy-profile/energy-security
https://www.wilsoncenter.org/blog-post/will-ukraine-have-enough-gas-winter-answer-depends-russia-and-naftogaz
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
https://www.eia.gov/international/analysis/country/UKR
https://www.iea.org/reports/ukraine-energy-profile/energy-security
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west, and the Black Sea area. Dnieper-Donetsk is home 
to about 80 percent of Ukraine’s proven natural gas 
reserves and the region includes the Dnieper-Donetsk 
and Lublin shale gas basins. Ukraine has considerable 
shale gas resources. In 2015, the U.S. Energy Information 
Administration (EIA) estimated shale gas resources in the 
Dnieper-Donetsk region (including dry gas, wet gas, and 
associated gas) at 76 tcf. The EIA estimates that overall, 
Ukraine has 128 tcf in unproved technically recoverable 
shale gas resources. Gas resources in the Black Sea and 
Sea of Azov area account for just 6 percent of Ukraine’s 
estimated gas resource base, but Ukraine has lost control of 
those resources since Russia’s 2014 invasion of Crimea. 

State-owned gas company Naftogaz has historically 
dominated the domestic gas sector. Since 2016, it has 
typically accounted for about 70 percent of Ukraine’s gas 
production. In 2022 its subsidiary UkrGasVydobuvannya 
produced 13.7 billion cubic meters (bcm), alongside 5 

bcm from private companies and 1.1 bcm from Ukrnafta. 
Naftogaz is Ukraine’s largest company and employs more 
than 50,000 people. In the first half of 2022, it provided 
53.5 billion hryvnia (US$1.8 billion) to the state budget 
in royalties, income tax, and other taxes—equivalent to 20 
percent of the state budget.

The natural gas sector in Ukraine benefits from extensive 
infrastructure, but the war has placed energy assets at 
risk. The country’s gas transportation network is one of 
the most extensive in the world, with 38,600 km (nearly 
24,000 miles) of pipelines (transmission and distribution). 
But sustained attacks on the country’s gas production 
will impact its ability to remain self-sufficient. Strikes on 
Ukraine’s energy infrastructure have targeted the electricity 
transmission grid, leading to increased dependence on gas 
for power generation. Above-ground gas extraction facilities 
are more vulnerable to attacks, while 90 percent of gas 
distribution pipelines are underground.

Ukraine: Gas Production and Consumption 
FIGURE 3
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Figure 3. Ukraine: Gas Production and Consumption (billion cubic meters)

Figure 4. Ukraine: Domestic Gas Consumption (billion cubic meters)

Source: BP, Statistical Review of World Energy.

Source: Naftogaz, Annual Report 2021 (Kyiv: Naftogaz, 2022), 76, https://www.naftogaz.com/short/0ac0b2d1.

Ukraine: Domestic Gas Consumption
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https://www.eia.gov/analysis/studies/worldshalegas/pdf/Eastern_Europe_BULGARIA_ROMANIA_UKRAINE_2013.pdf
https://www.eia.gov/analysis/studies/worldshalegas/
https://www.iea.org/reports/ukraine-energy-profile/energy-security
https://www.oecd.org/daf/ca/SOE-Reform-in-the-Hydrocarbons-Sector-in-Ukraine-ENG.pdf
https://www.naftogaz.com/short/0ac0b2d1
https://www.iea.org/reports/ukraine-energy-profile/energy-security
https://urldefense.proofpoint.com/v2/url?u=https-3A__gasvista.us18.list-2Dmanage.com_track_click-3Fu-3D7340fd7ec6ea73d4b8a8cc2a8-26id-3De1a89ea55b-26e-3D0e37220181&d=DwMFaQ&c=slrrB7dE8n7gBJbeO0g-IQ&r=p449Khv14R-jLkfMa9olKg&m=NSkmKGfxC7RUf688L_bvj0IeVYo5fn6rXI6tehXuW3xhrLrSFA0L8f9ztGaSidEn&s=xKxaWds7oXSAk1C-CGWC069DeZ9qbi5duqTC7UeEF6w&e=
https://www.csis.org/analysis/responding-russian-attacks-ukraines-power-sector
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GAS TRANSIT
Ukraine traditionally served as a key transit route for 
Russian gas exports to Europe, but over the past decade 
its gas trade relationships have evolved. After the breakup 
of the Soviet Union, Ukraine was heavily dependent on 
Russian gas imports. Its extensive gas infrastructure and 
status as a gas transit route from Russia to Europe were 
some of the main strategic assets for the newly independent 
country. But its sovereignty created an uncomfortable 
mutual dependence between Ukraine and Russia. 

Russian gas supply disruptions to Ukraine in 2006 and 2009 
underscored Europe’s vulnerability to Russia’s use of “the 
energy weapon,” as well as the need for alternative supply 
routes. These supply disruptions also created incentives for 
Russia and Ukraine to lessen their reliance on each other. 
Russia was keen to build new pipelines to alleviate Ukraine’s 
leverage on its gas exports to Europe, especially the 33 bcm 
per year Yamal-Europe pipeline. Commercial start-up of the 
Nord Stream 1 and Turk Stream pipelines greatly reduced 
Ukraine’s role in Russian gas exports to Europe (see Figure 
5). The Nord Stream 2 pipeline (which Gazprom expected 
to launch in early 2022) would have further reduced 
Ukraine’s share of Russia-Europe gas transit. Meanwhile, by 
2015—one year after Russia’s illegal annexation of Crimea—
Ukraine had secured enough alternative supplies to halt 
its Russian gas imports. The country now relies on imports 
from Hungary, Slovakia, and Poland.

Long-standing disputes between Russia and Ukraine 
over contract terms for gas transit volumes culminated in 
Ukraine’s 2015 decision to stop importing gas from Russia. 
The two countries had argued for years over prices, contract 
length, and the use of take-or-pay contracts. Ukraine’s 

outstanding debts had climbed as the country rejected price 
adjustments by Gazprom. Between 2005 and 2020, Ukraine’s 
gas transit volumes dropped from 136 bcm per year to 42 
bcm per year. Today’s transit is governed by the 40 bcm per 
year deal signed by Russia and Ukraine in December 2019 
to cover the 2021–2024 period. However, Ukraine transit 
volumes reached just 18.7 bcm in 2022. 

GAS IMPORT OPTIONS TO ENHANCE  
ENERGY SECURITY
Ukraine may need to rely more on gas imports from its 
Western European neighbors this winter and next as Russia 
targets the country’s critical energy infrastructure. But 
actual imports will depend on further military activities, 
levels of domestic gas production, import gas prices, supply 
availability, and demand destruction due to the war.

Ukraine can secure additional gas volumes from its 
neighbors, but at a high cost. Last year, Ukraine covered 
approximately one-third of its 33 bcm gas needs through 
imports from the rest of Europe; the remainder came from 
domestic production. Ukraine has a firm import capacity 
of 54 million cubic meters per day (mcm/d) from Poland, 
Slovakia, and Hungary. These countries will continue to 
send small volumes of gas to Ukraine throughout the war. 

Securing financing for gas imports could become a 
winter priority. Some gas or liquefied natural gas (LNG) 
suppliers will not sell gas directly to Ukraine under long-
term contracts due to Naftogaz’s credit risk and high 
political risk. Lenders including the European Bank for 
Reconstruction and Development (EBRD) and the Export-
Import Bank of the United States have facilitated Ukraine’s 
winter gas purchases.
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Figure 5. Ukraine: Gas Transit Volumes (billion cubic meters)

Source: Naftogaz, Annual Report 2021, 56.

https://www.brookings.edu/blog/order-from-chaos/2019/08/30/heading-for-another-ukraine-russia-gas-fight/
https://www.naftogaz.com/short/0ac0b2d1
https://www.reuters.com/business/energy/ukraines-naftogaz-hopes-supply-europe-with-gas-next-heating-season-ceo-2022-09-02/
https://a9w7k6q9.stackpathcdn.com/wpcms/wp-content/uploads/2014/07/Ukraines-imports-of-Russian-gas-how-a-deal-might-be-reached.pdf
https://www.iene.eu/ukraines-overall-debt-for-russian-gas-grows-to-3492-billion-p596.html
https://www.naftogaz.com/short/0ac0b2d1
https://www.reuters.com/article/us-ukraine-russia-gas-deal/russia-ukraine-clinch-final-gas-deal-on-gas-transit-to-europe-idUSKBN1YY1FY
https://www.bruegel.org/dataset/european-natural-gas-imports
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Improvements in the free flow of gas within Europe will 
bring additional security of supply and optionality to 
countries like Ukraine. In coming years, Ukraine will 
be able to buy more re-gasified LNG from Lithuania and 
Poland (via the newly completed Poland-Lithuania and 
Poland-Slovakia gas pipelines), Croatia (via Hungary), 
and Greece (via the Trans-Balkan pipeline). Ukraine will 
benefit not only from increased LNG cargoes landing in 
the Baltic states through Poland’s and Lithuania’s existing 
regasification terminals, but also from the Mediterranean, 
due to the tightening of energy cooperation in southeast 
Europe. The “Vertical Corridor” for bi-directional gas 
flows taking shape in Southern Europe between Greece, 
Bulgaria, and Romania will also contribute to Ukraine’s 
security of supply. Hungary even joined this partnership 
through a recent memorandum of understanding. Ukraine 
will also import non-Russian pipeline gas, notably from 
Azerbaijan, thanks to a combination of links including the 
Interconnector Greece Bulgaria and Trans-Balkan Pipeline. 

Despite the vulnerability of Ukraine’s transit volumes 
from Russia, Europe’s gas infrastructure partnerships are 
providing new options. Ten years ago, Ukraine began to 
plan for Black Sea LNG import terminals, despite Turkey’s 
opposition to any LNG tankers entering the Bosporus, but 
these plans have since stalled. However, another proposal 
along these lines resurfaced this year. Turkey’s company 
Karpowership is also attempting to supply electricity to 
Ukraine through its LNG-to-power floating power plants, 
which would be located offshore Romania. 

VULNERABILITIES THIS WINTER AND BEYOND
Despite a very difficult winter this year, most households 
may have sufficient gas to heat their homes. This winter’s 
gas balance may be less dire due to economic decline 
(natural gas demand from heating and businesses fell 
by 40 percent year-on-year from January to December 
2022) and abundant storage. Ukraine had approximately 
90 terawatt hours (9 bcm) in storage as of December 
13. However, many vulnerabilities remain, including the 
severity of the winter and Russian hostilities that could 
further damage power plants, transmission lines, and 
domestic gas production facilities. The call on Ukraine’s 
thermal generation has increased following Russia’s 
targeting of the country’s transmission lines, power 
substations, and transformers. Since October, numerous 
power transformers have been damaged or destroyed. 

Ukraine and Europe remain on high alert for preparing 
for the winter of 2023–2024 as the continent will need 

to refill gas inventories this summer with very limited 
Russian supplies. The International Energy Agency 
estimates that Ukraine will need to import more from its 
neighbors, possibly 5 bcm, to refill its storage levels to 14 
bcm ahead of the next cold season. 

THE ROLE OF GAS IN UKRAINE’S 
RECONSTRUCTION
Ukraine’s energy resources should be a pillar of postwar 
economic recovery, but the future role of natural gas in 
Ukraine depends on a few critical uncertainties. Key factors 
include the status of Russian gas transit, the ability to invest 
in domestic production and attract foreign investment, and 
the scale of international financial support to rebuild and 
redesign Ukraine’s future energy system.

TRANSIT
The future of Russian gas flows to Europe via Ukraine 
remains a wildcard that will impact Ukraine’s revenue 
after the war and the sense of usefulness of its large 
transmission network. There are several possibilities. 

First, Russian gas could keep flowing via Ukraine’s gas 
grid into 2024 and beyond. Ukraine’s current take-or-
pay contract for Russian volumes expires in 2024. The 
parties could continue the transit agreement beyond 2024, 
providing Ukraine with much-needed income. Ukraine’s 
transit revenues reached roughly US$2.06 billion in 
2020 and were set to amount to US$1.27 billion per 
year in 2021–2024 following a deal between Gazprom 
and Naftogaz. However, over the past decade, Russia has 
worked on bypassing Ukraine with Nord Stream 1 and 
Nord Stream 2. In the unlikely scenario that one of those 
pipelines begins to ship gas, the future of Ukraine’s gas 
transit utilization could be threatened again.  

It is also quite possible that Russian gas will stop flowing 
via Ukraine before or after 2024, and as a result Ukraine’s 
gas network would be used mainly to transport Ukrainian 
gas. The pipeline system will then be optimized for the 
domestic market and regional trade, providing that 
Ukraine can technically guarantee sufficient pressure in 
the pipeline in the absence of Russian gas. 

UKRAINE’S GAS POTENTIAL: REFORMS REQUIRED 
TO ATTRACT INVESTMENT
Ukraine is an established natural gas producer with 
significant resources, but it will be challenging to attract 
investment for reasons ranging from security risks 
to regulatory and policy uncertainty. Ukraine’s most 

https://urldefense.com/v3/__https:/gasvista.us18.list-manage.com/track/click?u=7340fd7ec6ea73d4b8a8cc2a8&id=53c95445b2&e=0e37220181__;!!BhJSzQqDqA!WPIxjlwwOfgvUSovYYe7tX_irOrTcZQx1rfO6-G-felHg7QlXLH2eIxHRyRVmGWLWajCTfHwBDn13za9ZCqn$
https://urldefense.com/v3/__https:/gasvista.us18.list-manage.com/track/click?u=7340fd7ec6ea73d4b8a8cc2a8&id=bc92e834f9&e=0e37220181__;!!BhJSzQqDqA!WPIxjlwwOfgvUSovYYe7tX_irOrTcZQx1rfO6-G-felHg7QlXLH2eIxHRyRVmGWLWajCTfHwBDn13yNCUaVq$
https://www.offshore-energy.biz/greece-bulgaria-romania-and-hungary-agree-to-develop-natural-gas-vertical-corridor/
https://urldefense.proofpoint.com/v2/url?u=https-3A__gasvista.us18.list-2Dmanage.com_track_click-3Fu-3D7340fd7ec6ea73d4b8a8cc2a8-26id-3Dfef5f7117d-26e-3D0e37220181&d=DwMFaQ&c=slrrB7dE8n7gBJbeO0g-IQ&r=p449Khv14R-jLkfMa9olKg&m=FRlKbExy5pAxPDocPzX0-LtHvam4NfvlQyA2w8VIp838ueam83j_-qUEQ8f9WgAH&s=lHQuLTD7DH-j4VU1cfIFKnfUT2wBG_Y-HjstTkvIWBw&e=
https://agsi.gie.eu/#/
https://www.atlanticcouncil.org/blogs/ukrainealert/ukraine-needs-urgent-help-to-counter-putins-energy-infrastructure-attacks/
https://iea.blob.core.windows.net/assets/cdabad3c-e8c6-4654-b7a8-ba9d5c454461/NeverTooEarlytoPrepareforNextWinter.pdf
https://www.reuters.com/business/energy/russia-would-consider-gas-transit-via-ukraine-beyond-2024-ria-citing-foreign-2022-07-13/
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/natural-gas/042220-ukraines-gas-transit-revenues-shielded-from-gas-price-slump-naftogazs-vitrenko
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prospective areas for conventional and unconventional 
gas exploration are in the eastern region, including some 
active conflict zones. And sustaining and increasing 
production will be difficult without a predictable regulatory 
framework that can attract foreign investment. To realize 
its potential, Ukraine will have to resume some of the gas 
market reforms it initiated in the latter half of the 2010s 
but abandoned several years ago. This will mean grappling 
with the dominant role of Naftogaz and the limited space 
currently available to private investors.

Ukraine began restructuring its gas market in the 2014–15 
period, in line with broader economic and political reforms 
tied to assistance from the International Monetary Fund and 
the EBRD. In 2015 Ukraine adopted a natural gas market law 
with reforms aligned to the European Union’s third energy 
package. This legislation aimed to unbundle Ukraine’s gas 
system, separating operatorship of the transmission system 
from upstream supplies. The gas market law also established 
rules to fully liberalize the gas sector, including gas prices 
for households and industry, and to allow third-party 
access to transmission, storage, and distribution. During 
this period, Naftogaz also established an independent 
supervisory board, revamped its internal controls, and 
instituted external audits. In 2017, Ukraine adopted an 
energy strategy to extend through 2035, including three 
stages of institutional and policy changes. That document 
also outlined some ambitious goals for renewable energy, 
energy efficiency, and integration with Europe. Important 
changes continued through the end of the decade. In 2019, 
the National Energy and Utilities Regulatory Commission 

created new tariffs for transit, storage, and distribution. 
By the following year, the gas sector was fully unbundled 
and the Gas Transmission System Operator of Ukraine fully 
controlled gas transmission.  

There was substantial resistance to these gas market 
reforms from entrenched interests, and government 
measures adopted in wartime have rolled back these 
policies. It is understandable that Ukraine reintroduced 
price regulation and control of gas distribution to ensure 
supplies to households. But it remains unclear when 
Ukraine will revert to the liberalized market structure it 
briefly enjoyed, especially because natural gas prices remain 
a politically sensitive matter. The Energy Community 
Secretariat—an organization joining the European Union 
with neighboring states to move toward a more cohesive 
pan-European energy market—suggested in its 2022 
implementation report that Ukraine should focus on 
supporting the most vulnerable gas customers while 
reinstituting most of its gas market reforms.

Ukraine’s market structure and pricing regime are clearly 
important concerns for potential investors. If Ukraine 
hopes to attract more foreign investment for gas exploration 
and development, important reforms would include new 
legislation to enhance rule of law and create a stable 
investment regime. Transparent, predictable policies for 
exploration and development licenses will also be essential.

Preferences for state rather than private investment in 
the energy sector could also be a challenge. The energy 
sector in Ukraine has historically been dominated by 

Russian Gas Flows to Europe, 2022 
FIGURE 6
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Figure 6. Russian Gas Flows to Europe, 2022 (weekly volumes, million cubic meters)

Source: Georg Zachmann, Giovanni Sgaravatti, and Ben McWilliams, “European natural gas imports,” Bruegel Datasets, accessed December 23, 2022,  
https://www.bruegel.org/dataset/european-natural-gas-imports.

https://pubs.usgs.gov/bul/2201/E/b2201-e.pdf
https://www.nytimes.com/interactive/2022/world/europe/ukraine-maps.html
https://www.oecd.org/daf/ca/SOE-Reform-in-the-Hydrocarbons-Sector-in-Ukraine-ENG.pdf
https://www.iea.org/reports/ukraine-energy-profile/market-design
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/third-energy-package_en
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/third-energy-package_en
https://www.researchgate.net/publication/350850048_The_gas_sector_of_Ukrainepast_and_future
https://www.oecd-ilibrary.org/sites/0183d1f9-en/index.html?itemId=/content/component/0183d1f9-en
https://www.oecd-ilibrary.org/sites/0183d1f9-en/index.html?itemId=/content/component/0183d1f9-en
https://www.wilsoncenter.org/blog-post/tottering-gas-market-reforms-ukraine-paternalism-and-political-games
https://www.energy-community.org/
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the state, and private producers currently produce only 
about 5 bcm per year. A monopoly over gas transit 
and extensive control of the gas industry left the fully 
integrated Naftogaz in a privileged position. In the 
company’s latest annual report, the Naftogaz chief 
executive officer states that until recently “the gas 
transit business made the company look more successful 
than it really was” and “governance bodies became too 
complacent over what was essentially parasitic behavior.” 

Private companies would prefer to see structural reforms 
to limit Naftogaz’s control. But to date there is no clear 
indication that postwar economic reforms will include 
a renewed effort to create a more level playing field and 
force Naftogaz into more of a commercial role. Indeed, 
the rollback of liberalized pricing will likely benefit 
the state gas company, and it is likely that Ukraine’s 
government will view state companies as central players 
in reconstruction and economic development.

A number of regulatory reforms could help Ukraine 
enhance its appeal to investors. A few action items include:

• Removing the current gas export ban, which will be a 
key requirement to attract upstream investors. 

• Reforming subsidies to prioritize lower tariffs for lower 
income households.

• Offering a fair gas price to incentivize production. Gas 
producers need to know they can sell their gas at a fair 
price, but the Ukrainian domestic gas price is roughly 
five times lower than EU gas prices, providing little 
incentive for prospective investors.

• Providing a predictable fiscal framework with 
royalties reverting to pre-September 2022 levels. 
The government has temporarily allowed producers 
to calculate royalties based on the Ukrainian market 
price rather than using a European hub price. The new 
formula is based on the highest price among three 
indicators: Naftogaz’s sale prices; other producers’ sale 
prices; and the arithmetic average of the Argus Austria 
VTP price for the next month and this figure on pre-
payment terms. 

• Addressing corruption and rule of law issues, which 
will be critical for the Ukrainian economy as a whole 
but particularly for the energy sector in attracting 
future investment. 

SECURING INTERNATIONAL FINANCING 
The longer the war lasts, the costlier Ukraine’s 
reconstruction will be. It is difficult to estimate a sum as 

the war continues, but in September 2022, Ukraine, the 
European Union, and the World Bank pegged the cost of 
reconstruction and recovery at US$349 billion. Since the 
war started, the United States has provided approximately 
US$32 billion in assistance to Ukraine, including nearly 
US$200 million in emergency energy sector support and 
acquisition of critical grid equipment. 

So far, the European Union and the United States have 
remained united in their willingness to assist Ukraine for as 
long as it takes to win the war and to rebuild the country, 
but economic recessions will test citizens’ resolve in sharing 
the burden of the war. It is important to note, however, that 
the reconstruction of Ukraine will provide new projects and 
business opportunities for many European companies. In 
the energy sector, the reconstruction will provide a ground 
to test new green technologies, such as the injection of 
biomethane into the grid.

International lenders and donors will influence the 
rebuilding of Ukraine, and aid could be leveraged to 
encourage energy sector reforms. As the donor community 
supports Ukraine, it will be important to focus not just on 
reconstruction of damaged systems, but on retrofitting and 
leapfrogging. The European Union, the G7, the EBRD, and 
other organizations will allocate money to Ukraine’s gas and 
electricity infrastructure, but this will also be an opportunity 
to make the country energy-transition ready—perhaps 
favoring electricity and hydrogen investments over gas. Such 
support could include “hydrogen ready” infrastructure such 
as gas and LNG facilities that could conceivably be converted 
into multi-fuel hubs in the future. The United States and 
Europe are more likely to invest in the long term if Ukraine 
prioritizes energy efficiency gains, renewable energy, and 
clean energy technologies.

DECARBONIZATION AND THE ROLE OF 
UKRAINE’S GAS TO MEET THE EUROPEAN 
UNION’S CLIMATE COMMITMENTS
RETHINKING UKRAINE’S GAS INFRASTRUCTURE TO 
SERVE EU CLIMATE GOALS

Underground Gas Storage
Ukraine will promote its roughly 10 bcm of unused 
underground gas storage (UGS) capacity to European 
governments and traders. This is Europe’s largest storage 
capacity (excluding Russia): 13 underground gas storage 
facilities have a total working capacity of 30.9 bcm, and 
state-owned UkrTransGaz operates 12 of these facilities. 
Ukraine could begin to store more gas for its neighbors. 

https://www.naftogaz.com/short/0ac0b2d1
https://www.naftogaz.com/short/0ac0b2d1
https://www.wilsoncenter.org/blog-post/tottering-gas-market-reforms-ukraine-paternalism-and-political-games
https://www.reuters.com/business/energy/kyiv-suspends-exports-ukrainian-gas-coal-fuel-oil-2022-06-13/
https://www.globalpetrolprices.com/Ukraine/natural_gas_prices/
https://interfax.com/newsroom/top-stories/83241/
https://www.lexology.com/library/detail.aspx?g=4be34f90-55e8-4c24-8dda-f97106374db1
https://www.argusmedia.com/en/methodology/key-prices/argus-austria-vtp-natural-gas
https://www.argusmedia.com/en/methodology/key-prices/argus-austria-vtp-natural-gas
https://www.csis.org/analysis/corruption-and-private-sector-investment-ukraines-reconstruction
https://www.worldbank.org/en/news/press-release/2022/09/09/ukraine-recovery-and-reconstruction-needs-estimated-349-billion
https://www.state.gov/energy-security-support-to-ukraine/
https://www.state.gov/energy-security-support-to-ukraine/
https://www.bloomberg.com/news/articles/2022-12-13/macron-lobbies-french-businesses-to-help-rebuild-ukraine
https://interfax.com/newsroom/top-stories/86127/
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Moldova already began storing gas in Ukraine last year, 
and some traders are also taking this storage risk even 
amid the ongoing war. The U.S. government has provided 
political risk insurance to some private players to use these 
facilities and create a hub. 

Europeans rediscovered the importance of UGS in 2022, as 
it provides a buffer between seasonal peaks of demand and 
supply, as well as a much-needed flexibility in the system 
to back up the intermittency of renewable energy. The idea 
that underground storage is no longer needed because 
spot gas and LNG volumes—reasonably priced—could 
always respond quickly to demand is no longer in vogue, 
given the market’s tightness and the precarious picture of 
Europe’s energy security. The United Kingdom, for example, 
reopened its Rough UGS facility last year, after Centrica 
closed the facility due to required repairs that in previous 
years seemed economically unviable.

It is too early to tell whether Ukraine’s UGS could be 
used to store other molecules, such as carbon dioxide or 
hydrogen. Ongoing pilot projects at home and abroad will 
determine the feasibility and scale of repurposing Ukraine’s 
infrastructure in a low-carbon economy. The European 
Union is supporting the UGS Velke Kapusany, a new 
facility on the Slovakia-Ukraine border, to store the energy 
from renewable energy sources in the form of hydrogen 
mixed with natural gas. 

Modernizing a Downsized Network
Ukraine’s vast natural gas network, built during Soviet 
times, is inefficient and over-amortized. As it ages, the 
pipeline system will require more financial resources for 
maintenance. Some sections will be decommissioned while 
others will be modernized or retrofitted. Before the war, 
Ukraine estimated that modernizing the entire distribution 
network would require €10 billion for 10 to 15 years, which 
would include cutting down losses from inefficiencies, 
methane leakage, and illegal takeoff from industrial and 
household users. The modernization of the distribution 
network should be done jointly with the transmission 
system. Since 2014, the United States and Europe, which 
have financially assisted the country to improve its energy 
security, have also gained technical expertise and insights 
on Ukraine’s requirements. 

The goal of repurposing natural gas pipelines for hydrogen 
and biomethane blending provides an additional argument 
to keep Ukraine’s gas infrastructure in working condition, 
modernize it, and rebuild it if necessary to make it 
“hydrogen ready.” 

HYDROGEN AND BIOGAS POTENTIAL:  
HYPE OR REAL?
Biogas has gained momentum globally, and Ukraine 
now plans on producing 0.5 bcm of biogas in 2023 and 
reaching 8 bcm by 2050. Attaining such rapid growth 
will require market reforms and EU support. The 2021 
biomethane law provided the starting point for the sector 
as it has allowed injection into the pipeline system. 
Ukrainian biogas producers are very active given the 
strength of the country’s agricultural sector, and they 
plan to switch their activities from biogas to biomethane 
production this year. Ukraine can get some renewable 
energy credits by exporting its biomethane to the 
European Union. 

In addition, Ukraine is examining the possibility of 
repurposing its existing pipeline infrastructure to 
transport and export hydrogen. There are several ongoing 
pilot projects focused on blending hydrogen in the 
country’s distribution network to analyze the impact 
on material and equipment. In other jurisdictions, it 
appears that up to 13 percent blending may be possible. 
Using Ukraine’s existing infrastructure to distribute 
hydrogen will underscore the need to modernize and 
replace the grid’s existing gas equipment such as valves, 
ceiling materials, and gas meters. Europe’s hydrogen 
infrastructure map suggests that Ukraine will produce 
hydrogen and that its existing infrastructure will be 
converted to carry hydrogen. The European Union has 
also delivered a grant to a Ukrainian company to increase 
biogas and hydrogen production. 

The war will delay some of the projects, which were 
supposed to be launched in 2022 to 2023, with the aim of 
redesigning the infrastructure in the 2023–2030 period to 
establish “hydrogen ready” infrastructure after 2030. There 
is little clarity on which kind of hydrogen Ukraine will 
produce (blue hydrogen produced from natural gas with 
carbon sequestration, green hydrogen from electrolysis 
using renewable energy, or pink hydrogen using nuclear 
energy). Europe’s Network Development Plan to 2030 
and 2040 mentions one project in its TYNDP 2022 update 
featuring Ukraine. The Central European Hydrogen 
Corridor aims to transport hydrogen from promising 
future areas in Ukraine via Slovakia and the Czech Republic 
to large demand centers such as Germany and the rest 
of the European Union. Ultimately, Ukraine’s future as a 
hydrogen producer depends on sufficient demand from 
Europe, project economics, and technical capacity.

https://www.reuters.com/business/energy/british-gas-owner-centrica-reopens-rough-gas-storage-site-2022-10-28/
https://www.nafta.sk/en/gas-storage/innovative-and-development-projects
https://www.iea.org/reports/ukraine-energy-profile/energy-security
https://www.icis.com/explore/resources/news/2021/07/26/10666942/ukraine-could-be-europe-s-most-competitive-biomethane-exporter-head-of-association/
https://www.globalcompliancenews.com/2021/11/30/ukraine-legal-framework-for-biomethane-treatment-23112021/
https://www.h2inframap.eu/
https://hydrogen-central.com/a-step-towards-energy-independence-of-ukraine-received-grant-eu-increase-biogas-and-hydrogen-production/
https://www.cehc.eu/en/home/
https://www.cehc.eu/en/home/
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CONCLUSION
Ukraine’s gas sector will continue to provide a lifeline 
after the war to rebuild the country’s industry, bolster 
energy security, and supply vital revenues for the state. It 
is in the interest of the European Union and the United 
States to financially assist the reconstruction and redesign 
of Ukraine’s energy infrastructure. Ukraine will most 
likely remain a transit country for Russian gas, albeit 
with reduced flows. Ukraine’s gas sector also has the 
potential to enhance Europe’s energy security with its 
vast underground gas storage and indigenous gas supply. 
Depending on market conditions and Ukraine’s supply 
growth potential, Ukraine has the longer-term potential to 
become a gas exporter to the European Union.

The country’s gas and electricity networks, now 
interconnected to the European Union, could eventually 
facilitate the trading of green and low-carbon gases. 
Ukraine’s hydrogen and biomethane sectors are nascent 
but could gain momentum in the coming years. If Ukraine 
can secure financial support and technical assistance to 
achieve some of these goals, it could develop an extended 
life for its pipeline infrastructure.

Ukraine’s natural gas sector can be a pillar of the 
postwar economy. It plays an essential role today in 
heating homes and fueling industry, and in the future 
it could help to back up renewable energy and provide 
a bridge to hydrogen development. Western donors and 
lenders can play a pivotal role through vital investments, 
including in green infrastructure and technology, as well 
as technical advice and support for transparent, market-
oriented regulations. 
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