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Key Takeaways

@® Before Russia’s full-scale invasion in 2022, Ukraine was able to generate
substantial revenues from the transit costs of Russian hydrocarbons
destined for the European market. Despite the war, Russian oil (and some
gas) continues to flow to Europe via Ukraine, and the latter continues to
receive transit fees.

® Inthe field of hydrocarbons, although Ukraine is far from having
hydrocarbon reserves equivalent to those of Russia, it has several
assets to offer Europeans, including particularly large storage capacities.
Fortunately, these storage facilities are located in the western part of the
country, away from much of the fighting.

® Thanks to the successful synchronization of the Ukrainian and the EU
power grids, the electricity trade continues. It has become a field of
increased cooperation between Kyiv and Brussels, offering a potential
blueprint for other sectors with a view to future integration.

® Despite the immense destruction caused by the Russian army, which
specifically targeted the country’s energy infrastructure, Ukraine has
shown extraordinary resilience. Ukraine can export electricity to its
European partners, creating a profitable situation for both parties and
good promises for the future.

® While the debate continues in Europe regarding the role of nuclear
energy in the energy transition, it is already clear that in this domain,
North American actors have the upper hand in Ukraine.

@® Decisions made in Brussels on the exact contours of the energy transition
will have a major influence on energy policy decisions made in Ukraine.
The country has significant potential to produce decarbonized and
renewable electricity.
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UKRAINE’S ENERGY LANDSCAPE

® |ntroduction

On February 24, 2022, dozens of Ukrainian technicians and engineers kept a late watch. They
had the date in mind for a long time. Not that they had anticipated the Russian invasion: on
February 24, the Ukrainian national energy operator, Ukrenergo, was to carry out a particularly
sensitive exercise, disconnecting its electricity grid from the Russian and Belarusian grids,

which have always been synchronized since the fall of the Soviet Union. This exercise had been
planned between Kyiv and the European Union for a long time. Since 2014, Ukraine has aspired
to leave the old Soviet power grid to synchronize with the European network, named ENTSO-E.
That night, the desynchronization took place just as the first Russian tanks crossed the Ukrainian
border.

Russia’s full-scale invasion of Ukraine is changing everything in Ukraine. The energy
landscape, in particular, has been turned upside down. The economic model of a transit country
for Russian hydrocarbons bound for Europe is likely to disappear. And the energy independence
of this country, the great heir to the Soviet nuclear industry, must now move forward without

its historic Russian partners. At the same time, the synchronization of Ukrainian and European
power grids opens up new prospects for the country, both economically and politically, while its
rapprochement with Brussels will greatly influence the energy policy choices made in Kyiv.

This report takes a three-step approach to analyzing the consequences of the war on the
Ukrainian energy landscape and its international ramifications. The first step is to understand
the stakes involved in the announced end to the transit of Russian hydrocarbons via Ukraine to
Europe, and how it changes the country’s political economy. We will then analyze the prospects
opened up by synchronizing Ukrainian and European power grids that firmly anchors Ukraine into
the European Union. Finally, at a time when the possibility of a long war is now almost certain,
Ukraine is thinking about renewing its nuclear fleet and the energy transition ahead.

Left, "Defenders of Light” mural dedicated to air defence forces and power engineers on a high-rise building at 3-A Mykola Mikhnovsky Boulevard, Kyiv.

(Future Publishing/Reuters)
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The Changing Political Economy of a Transit
Country: A Difficult Farewell to Transit Fees

Since the fall of the Soviet Union, Ukraine
has inherited a strategic position and critical
infrastructure. Situated between Russia, with
its immense oil and gas reserves, and the
European Union, the leading destination for
Russian hydrocarbons, Ukraine provides the
connection between these two areas. Its
gas transportation system enables annual
transport of up to 146 billion cubic meters
(bcm) of gas to the European Union annually.

The share of gas transiting via
Ukraine has steadily decreased
since the 2010s.

However, as Russia has gradually built
infrastructure to bypass it, the share of gas
transiting via Ukraine has steadily decreased
since the 2010s, from 65.3 percent of
Russian natural gas deliveries in 2009

(92.8" out of 142 bcm?), to only 21.4 percent
(38 out of 177 bcm)? in 2021. In the case of
oil, transit via the Ukraine has always been
significantly lower but remained important.
In 2021, Ukraine accounted for only around
one-tenth of Russian crude oil exports to

the European Union (14,3 out of 137.8 million
tonnes) but comprised around one-third of
pipeline deliveries (out of 39 million tonnes).*

Unsurprisingly, what was originally meant

to be a unified infrastructure within a

single country became a source of tension
between the producing country—Russia—for
whom the delivery of hydrocarbons to its
customers must be guaranteed at all costs,
and transit countries such as Ukraine, for
whom the passage of Russian hydrocarbons
through its territory is a golden opportunity
to extract substantial transit fees through the
two state-owned companies Naftogaz (for
gas) and Ukrtransnafta (for oil). In the case of
oil, according to the latest contract between
Ukrtransnafta and its Russian counterpart
Transneft concluded in 2019 for the next

ten years, Russians were expected to pay
Ukrainians 1.5 billion euros ($1.59 billion)

for the entire period, or 150 million euros a
year.® As for gas, Ukrainian Naftogaz and
the Russian Gazprom reportedly agreed

on an annual transit fee of $3 billion for the
2021-2024 period and a guaranteed transit
of 40 bcm.® However, in 2022, only 20 bcm
of Russian natural gas was transported

via Ukraine—meaning substantially lower
revenues’—due to the Russian unwillingness
to pay for the transit of non-delivered gas,
which has already caused Naftogaz’ lawsuit.®

For a country with an average annual budget
spending of around $29 billion in 2017—
20212 it is quite clear that the annual inflow
of millions of dollars into the state coffers
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MAJOR RUSSIAN GAS PIPELINES TO EUROPE'®
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was a matter of the utmost importance to the
Ukrainian state, despite the gradual decline
in income over the past decade.

Ever since the demise of the Soviet Union,
the highly politicized issue of transit fees
has been linked to the ups and downs of
Ukrainian-Russian relations. Moscow used
it as a means of pressure to prevent its
neighbor from getting too close to Brussels.
So-called “gas wars” between Russia and
Ukraine, like the ones in 2006 and 2009

when Kyiv was particularly getting closer

- ') Irag
<—'_'?’ 1 .

to the European Union, punctuated the

last three decades. Gas pricing has always
remained highly controversial in Ukraine.
Many political concessions of pro-Russian
President Viktor Yanukovych (such as
extending the Russian Black Sea Fleet lease
in Sevastopol from 2017 to 2057) were
made in exchange for discounts on imported

natural gas.

Importantly, these episodes of gas wars
eventually always affected Europeans,
for whom ensuring a continuous supply
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Gas bubbles from the Nord Stream 2 leak reaching surface of the Baltic Sea in the area shows disturbance of well over one kilometre diameter near
Bornholm, Denmark, September 27, 2022. Danish Defence Command/Handout via REUTERS

of hydrocarbons free from political and
diplomatic complications became a priority.
With the backing of certain Western
European business groupssuch as the
German companies Wintershall, Uniper, and
E.ON, the Dutch Gasunie, or the French
Engie, Russia intensified its efforts to bypass
transit countries like Ukraine. The Nord
Stream 1and 2 pipelines directly connecting
Russia to Germany were born from that
vision. Since 2014 and Russia’s annexation
of Crimea, Kyiv has vigorously denounced
these constructions on geopolitical grounds:
From its perspective, as soon as Russian
gas no longer transited through Ukraine,
Moscow would not hesitate to launch a full-
scale invasion against its neighbor. This view
was widely shared by the post-communist

Central European countries, led by Poland,
who took Kyiv’s side in this dispute. But
leaving aside the geopolitical argument,
which in any case proved to be tragically
misguided as Russia did not hesitate to
invade Ukraine even before Nord Stream 2
was operational, the financial argument is far
from negligible, per the figures mentioned
above.

A DIFFICULT FAREWELL

Did the invasion of Ukraine by Russia in
February 2022 signal the end of the transit
fee model? Surprisingly, not entirely. The
war has certainly ended, for a very long time
at least (if not forever), Russia’s massive
hydrocarbon exports to Europe. And yet, as



of summer 2023, Russian exports are still
not entirely cut. While bombing Ukrainian
territory daily, Russia continues to send
(some) gas and oil through its pipelines that
pass via Ukraine and therefore pays daily
transit fees to Kyiv. Ukraine, for its part, takes
great care not to damage the pipelines and
actually receives the said transit fees: in
2022, 1.2 billion dollars for natural gas and
around 150 million dollars for oil" which is

estimated to be around $800 milion.

Although Ukraine is still counting on the
rent coming from transit fees, authorities
are well aware that this source may well
dry up very soon. In an interview with the
Financial Times, Ukrainian Minister of
Energy Herman Halushchenko said that the
chances of seeing the current contract with
Gazprom being prolonged are so slim that
Ukraine is ready for the full cut of Russian
supplies starting in 2024. In practice,

this may require putting out of order the
existing infrastructure, since empty pipelines
require expensive maintenance—all the
more expensive if there is no prospect of
transporting gas anytime soon.

On the Ukrainian side, however, it is not so
much a sudden drop in revenues from transit
fees, as the quantities of gas in transit have
been falling continuously since 2019. In the
last quarter of 2022, the average monthly
transit volume of Russian natural gas via
Ukraine was only 1.1 bcm—down from 3
bcm and 4.6 bcm in analogous periods of
2021 and 2020, respectively. The general
flow during the fourth quarter of 2022 was
76 percent lower than in the fourth quarter

UKRAINE’S ENERGY LANDSCAPE

of 2020. In other words, the Ukrainian
government has been aware for several
years now that income from transit fees is
not only steadily declining, but also that it
is an unreliable source of revenue over the
long term. At the same time, as low as it
gets, any source of revenues is needed in
Kyiv to finance the conduct of the war.

But suppose Russian gas and oil continued
to flow to Europe. In that case, it would

be mainly due to the European Union
(particularly countries formerly part of the
Eastern bloc such as Hungary, Slovakia,
Czechia, and Bulgaria) (simply deciding that
it cannot do without Russian gas from one
day to the next. To this day, the European
Union has not sanctioned Russian gas, but
only declared that it would fully phase out
Russian natural gas consumption by 2027.
However, in practice, Russian gas imports
have been considerably reduced following
retaliatory measures from the Kremlin.
Gazprom started to push for a so-called
“ruble-for payments scheme,” pressuring

its European contractors to open ruble
accounts in Russian banks to proceed to the
payment, which led to the halting of supplies
and triggered commercial arbitrages with
most of Gazprom’s key commercial partners
in Europe. As a result, the share of Russian
gas imports in overall EU consumption
dropped substantially, from 31 percent in
Q12022 to 15 percent in Q1 2023, even

in the absence of European supranational
restrictions.



FOREIGN POLICY RESEARCH INSTITUTE

A similar situation exists with oil, where
several EU member states are still heavily
dependent on Russian oil supplies flowing
through Ukraine, giving the latter the
opportunity to collect transit fees. In fact, in
the case of oil, taking into account the need
to renew damaged infrastructure, including
multiple oil depots, Ukraine increased the
transit fee four times since the start of the
full-fledged war in 2022 from 8.6 to 21 euros
per tonne!" The Ukrtransnafta’s total revenue
for crude oil transit and capacity reservation
was around $85.8 million in 2022%.

Several EU member states
are still heavily dependent on
Russian oil supplies flowing
through Ukraine, giving the
[atter the opportunity to
collect transit fees.

And yet, as opposed to gas, the European
Union did sanction Russian oil imports.
The sixth package of sanctions imposed
the phase-out of Russian crude oil imports
by December 2022 and Russian oil
products imported by February 2023. The
effects were quick to materialize: in March
2023, the import of Russian crude oil and
petroleum products to the European Union
accounted for only 1.4 million tons, which
was 90 percent lower than the average
monthly figure of 15.2 million tons in 2019-
202258

However, an exception was made to three
Central European landlocked countries:
Hungary, Slovakia, and Czechia All three
of them heavily depend on the Russian oil
delivered through the Druzhba pipeline: 50
percent for the Czech Republic,® 80 percent
for Hungary'™ and even close to 100 percent
for Slovakia. In 2022, significant amounts of
oil were exported via this route to Hungary
(4.9 million tons), to Czechia (4.2 million
tons) and to Slovakia (5.2 million tons).” This
should continue for the upcoming years,
theoretically only until 2027, the planned
end date of Russian fossil fuel exports to
the EU, which will still give Ukraine the

possibility to collect transit fees.

A NEW MODEL?

Before the war, Ukrainians were afraid of
Nord Stream 2 for many reasons, including
the potential loss of transit fees in the future,
the loss of political leverage over Russia
(that Ukrainians thought could shield them
from further armed aggression), but also that
it would simply make Ukraine less interesting
for the European Union, both from a
geopolitical and economic perspective. With
a process of EU enlargement largely stalled,
the fear was that Europe would simply lose
any interest in deepening ties with Ukraine.
Eventually, the war killed two birds with one
stone: it signed off the end of the transit
fees model for Ukraine while irrevocably
anchoring Ukraine into the European
integration process, opening many more
opportunities for genuine cooperation and
economic integration than the rentier model



of transit fees.

But when it comes to hydrocarbons,

what assets could Ukraine bring to bear

on Europe that is launching its energy
transition? Far from being just a transit
territory, Ukraine has a number of strengths
it could exploit more in the future. First of all,
Ukraine boasts a modest local production
of natural gas. Before the full-scale Russian
invasion, Ukraine produced around 20

bcm of natural gas and imported 10 bcm
each year. In 2022, internal production
decreased from 19.8 bcm to 18.5 bcm and
internal consumption has fallen by more
than 30 percent from 28.5 bcm to 19.8 bcm.®
The country previously had the ambition

to increase its internal gas production to
become self-sufficient, and possibly to
export part of it. For that, Ukraine possesses

A gas pipeline valve station damaged by a shelling is seen near Balakliia, in Knarkiv region, Ukraine September 23, 2022. REUTERS/Umit Bektas

UKRAINE’S ENERGY LANDSCAPE

one of the biggest natural reserves on the
continent (around 1 trillion bcm), but this
resource remains badly explored.

Ukraine’s ambition of becoming a natural gas
exporter may be ambitious, but the country’s
political elites are serious about these

plans. In June 2023, during a conference

in London on Ukraine’s post-war recovery,
Deputy Head of the Office of Ukrainian
President Rostyslav Shurma announced that,
apart from providing 10 bcm of biomethane
to Europe, Ukraine will be able to export

15 bcm of natural gas in the future® Some
steps are being made in this direction. Even
in war time, Ukrainian extractive industries
are trying to develop further. Ukrainian
public and private companies are building
their expertise in unconventional extraction
methods, such as natural gas extraction
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from coal beds and horizontal drilling,?° or
in new ways of exploration, like focused
magnetic resonance.?' At the end of May
this year, state-owned Ukrnafta selected the
list of twenty prospective fields presumably
containing around 30 bcm of natural gas
and 12 million tons of oil which will be
proposed to potential investors. However,
a lot of new prospective gas fields could

be located on the shelf of the Black Sea, as
it was revealed by recent Romanian?? and
Turkish? discoveries in their waters, or in
the eastern part of the country (such as the
Yuzivska shale gas fields, which before 2014
were developed by Shell but abandoned
before the start of industrial production

due to the proximity to the war zone?). It
makes any substantial increase in Ukrainian
domestic gas production highly dependent
on the outcome of the war. Moreover, it is
not certain that Western creditors would

be interested in investing in new fossil fuel
extractions—although that certainly should
not be ruled out.

Another asset in Ukraine’s pocket is its
very large underground natural gas storage
capacities. Indeed, Ukraine ranks among
the top-five countries in the world with the
largest underground natural gas storage
capacities. The Ukrainian gas system
accounts for twelve large storage facilities
with a total capacity of around 31 bcm (EU
overall gas storage capacity is around 100
bcm,?® total world storage capacity in 2022
is 424 bcm?®). Roughly 25 bcm capacity is
located in western Ukraine and at least 10
bcm out of that capacity could be provided
to European companies to store their natural

gas.?” By September 19, 2023, Ukraine
reached its planned target of accumulating
14.7 bcm of natural gas in its underground
storage ahead of the deadline.?® Last year,
Ukraine started with 14.7 bcm in storage in
November and used 5.6 bcm of natural gas
during a rather mild winter.?°

Ukraine ranks among the
top-five countries in the
world with the largest
underground natural gas
storage capacities.

Cooperation in this area is already well
established. Since 2017, Ukraine allows
companies to store their gas in a so-called
“customs warehouse” regime. It allows
contractors to keep natural gas in storage for
three years without paying any customs fees
under the condition that later this gas will

be transported again abroad and not used
for the internal market. However, just after
the start of the invasion, Ukraine temporarily
restricted the export of all-natural gas
contained in its underground storage.3®

Later, in June 2022 the restrictions remained
only for natural gas of Ukrainian production,®
but natural gas from the customs warehouse
regime was again allowed to cross

the border.3? Despite that three-month
temporary export ban, foreign contractors
played an important role in Ukrainian
underground natural gas storage in 2022.
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Ukraine’s Electricity Mix Before the War

’ Nuclear

‘ Thermal
Hydropower

‘ Renewables

According to Naftogaz, 1100 companies conditions.*® The European Union may
from twenty-seven countries have used its need substantially more natural gas, which
underground gas storage services.*? could make Ukrainian underused storage

) capacities a valuable asset. Ukrainian
For winter 2023-2024, the EU has reached o .
] storage allows flexibility depending on
its planned gas storage target of 90 percent .
demand conditions—natural gas could
on August 18,3 and as of September 21, .
) be resold locally: for example, in 2020,
EU gas storage is almost 94.5 percent .
) 60 percent of the gas stored by foreign
full.®® Experts from the International Energy )
] companies was sold to the local market or
Agency warned the European Union .
) used for the next winter.*”
at the end of last year that next winter

could be much harder due to the further
diminishing Russian pipeline gas imports
and the possibility of more severe weather
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Synchronized: A Concrete Step Towards EU

Integration?

Thanks to the successfully rushed
synchronization of the Ukrainian and the

EU power grids, electricity can now easily
be traded between both sides. Importantly,
this is not a one-way exchange where the
European Union comes to Ukraine’s rescue
by exporting electricity. On the contrary, far
from being an act of charity, Ukraine’s entry
into the European energy market is viewed
very positively by neighboring countries—led
by Poland—for whom Ukraine’s often low-
carbon and cheap electricity represents a
welcome opportunity amidst certain struggle
to kick-start their energy transition.

However, it remains difficult for Kyiv to
optimize its export potential, as the Russian
army systematically bombs Ukrainian energy
infrastructure. Despite this daily destruction,
the country has shown remarkable resilience
and has already succeeded in exporting
significant quantities of electricity in 2022.
Despite Kyiv’s declared ambitions to export
even more, the task will prove to be more
difficult in 2023. The necessary technical
maintenance of nuclear power plants during
summer had to be compensated by an
increase in electricity imports.

Only since mid-September 2023 have
electricity exports to Slovakia and Moldova
been substantially larger than imports.3®
The final yearly numbers will depend on the

10

intensity of the Russian bombardments to

come.

The deepening of EU-Ukraine relations is
reshaping the European energy landscape.
Reciprocally, the future of Ukraine’s

energy landscape will be influenced by
Brussels, which is seeking to accelerate

its transition to low-carbon energies.

From this perspective, Ukraine already

has certain cards to play by being able to
provide valuable economic opportunities to
supplement its call for humanitarian help.

CURRENT ELECTRICITY
INFRASTRUCTURE AND THE IMPACT OF
THE WAR

Before the war, Ukraine had a total
producing capacity of around 50 GW. In
comparison, Poland boasts a similar capacity
with 51.8 GW in 2020, while the capacity

of the entire EU amounts to 991 GW. The
largest share of the electricity mix consists
of nuclear energy with 55 percent. With

a total of fifteen reactors in four nuclear
power plants (Rivne, Khmelnytskyi, South
Ukraine, and Zaporizhia) Ukraine is the
seventh-largest producer of nuclear energy
in the world. Since the early days of the
conflict, the Russian army has occupied

the Zaporizhia nuclear power plant.?® With
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Broken power lines at a railway junction due to the shelling in Lyman, Ukraine, April 2023. (Photo by Mykhaylo Palinchak / SOPA Images/Sipa USA/Reuters)

six reactors, it is not only Ukraine’s largest
power plant, but also the largest in Europe.

Until 2014, contacts between the Ukrainian
and EU electricity market remained marginal.
Only one part of the Ukrainian electricity
system (the so-called “Byrshtyn Island” in
the western part of the country) has been
connected to the European grid since 2002
and has been able to export electricity
generated by a local coal-fired thermal
power plant.

The Euromaidan revolution of 2014,
followed by the annexation of Crimea

and the beginning of the war in Donbass,
profoundly changed the geopolitical
position of Ukraine. Under immediate
Russian threat, energy became securitized.
Among other measures, in 2017 Ukraine

11

signed an agreement with the European
Union about the synchronization of their
respective power grids scheduled for 2023,
preceded by a series of exercises and
upgrades to existing infrastructure.*® The
war has obviously disrupted this timetable
and seems to have set the seal on the
integration of the Ukrainian power grid into
the European Union.

Synchronization is certainly good news,

but the reality is that Ukraine’s energy
infrastructure is constantly suffering from
Russian airstrikes. During the fall of 2022,
the Russian armed forces started to target
critical energy and electricity infrastructure.
Ukrainian Minister of Energy Herman
Halushchenko said in October 2022 that 271
airstrikes had successfully hit key energy
facilities. AlImost half of the entire energy
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infrastructure is either damaged, destroyed,
or occupied.” Ukrenergo estimates that 27
GW, which is 45 percent of the country’s
installed capacity, was occupied or
damaged.*? The destruction of the country’s
largest water dam in Nova Kakhovka in

June 2023 was one of the largest energy
infrastructure-related catastrophes of the
current war and led to the loss of 0.33 GW of

installed capacity.

Western help has been crucial
in the ability of Ukrainians to
renew the smooth operation
of their electricity system.

Destroying key energy assets seems to
be a twofold strategy on the Russian side.
On the one hand, this was largely seen as
an attempt to put civilians under pressure.
Indeed, millions of Ukrainians got through
the autumn and winter living with daily
power cuts, up to eight hours a day in the
capital Kyiv. On the other hand, the aim
was also to make it as difficult as possible
for Ukraine to export its electricity to the

European Union.®

Western help has been crucial in the ability
of Ukrainians to renew the smooth operation
of their electricity system. According to

data from the Ministry of Energy, as of the
beginning of July 2023, Ukraine received
8,000 tons of Western equipment.** In
November 2023, the G7 announced its
support for the rebuilding of Ukraine’s

12

energy infrastructure.”® The G7+ Ukraine
Energy Coordination Group for providing
emergency assistance was established
including more than twenty countries and
international organizations. The European
Energy Community has also established
several facilities to support its members: the
Ukraine Energy Support Fund, the Ukraine
Support Task Force,*® and other platforms
providing pro bono legal support to
Ukrainian public energy companies helping
them to file their claims in international
courts.*” At the height of winter in 2022,
when millions of Ukrainians could not heat
properly because of the power outages,
Washington also announced $25 million in
assistance to help vulnerable households.*®
In addition, the Ukrainian government
launched an EU-funded program to help
replace conventional electricity bulbs with
energy-saving LED bulbs.*

Another crucial Western intervention was
the newly enabled import of EU electricity
to Ukraine. In January 2023, after the
massive Russian airstrikes, Ukraine had

to import electricity from its neighbors
Slovakia, Poland, and also Moldova. During
summer 2023, technical maintenance of
local nuclear power plants again required EU
imports, which are always more expensive
for Ukrainians as EU prices remain higher.
Hourly import capacity for Ukraine was
steadily increased from 100 MW%° to 1100
MW>'—an amount still insufficient for the
Ukrainian government, which assesses that
the country needs at least 2 GW of import
capacity from the EU to compensate for
the damages done by Russian airstrikes.5?
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200 ton autotransformer donated by Lithuanian companies is on its way to Ukraine to assist with restoration of the Ukrainian energy system following
targeted Russian attacks.(Energy Communitiy Facebook Page/Litgrid)

In June 2023, speaking at the gathering

of the regional Three Seas Initiative, the
representative of Ukraine’s Ministry of
Energy announced the ambition to invest
substantial funds in expanding cross-border
interconnection with the European Union,
enabling the possibility to export and import
at an hourly capacity of 6,000 MW (6 GW),
knowing that as of now, Ukraine can export
less than it can import, with an hourly export
capacity of 400 MW.%3

Russia’s strategy of attacking key energy
targets has recently subsided during the
warm period of the year, but was resumed
again in September.®* However, the
incredible resilience shown by the Ukrainian
population to withstand rising electricity

13

prices on top of power outages, and the
capacity of local operators to still maintain
the electricity grid afloat may push Russia to
reconsider the usefulness of this tactic.

EXPORT TO THE EUROPEAN UNION: A
GAME CHANGER?

Ukraine not only managed to preserve

its electricity production under heavy
Russian fire, but it also managed to export
a significant amount of energy to the
European Union, thanks to the successful
synchronization of the Ukrainian power grid
with the European network ENTSO-E. This
integration of Ukraine with the European
Union will certainly prove to be a game
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changer, not only for Ukraine but also for the
Europe.

Since the end of June 2022, Ukraine started
to export electricity to its EU neighbors,
including Poland, Slovakia, and Romania.

55 Between July and October, around 2.6
TWh?®® of electricity was exported for about
5 billion Ukrainian hryvnia (approximately
€130 million).>” Needless to say, as long as
the war is ongoing, Ukraine will not be able
to generate enough revenue on its own

to finance its budget. However, this type

of revenue, which may well be seen as a
substitute for the loss of Russian transit fees,
is obviously not negligible.

Overall, Ukraine’s net exports to the
European Union in 2022 amounted to 4 TWh
of electricity.>® While it is far from the exports,
for example, of countries like Sweden or
Germany to EU member states, it remains a
remarkable figure. Indeed, in a little bit more
than three months, Ukraine became the
third-largest non-EU exporter of electricity to
the European Union following Norway and
the United Kingdom.®®

Nevertheless, the transformation of Ukraine
into a powerful player in the EU market

will require a substantial increase in the
country’s power generation capacity. In
2021, Ukraine produced 156.6 TWh and
consumed 154.8 TWh®°, According to former
Ukrainian Minister of Energy Olha Buslavets,
Ukrainian electricity generation decreased
by 27.5 percent and consumption by 31.5
percent in 2022, meaning that Ukraine
produced approximately 113.5 TWh and
consumed 107.6 TWh. Ukraine is essentially
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making the best out a bad situation: While
the war had a very negative impact on the
country’s production capacity, the fall in
consumption made up for it.

The transformation of Ukraine
into a powerful player in

the EU market will require a
substantial increase in the
country’s power generation
capacity.

This means that ongoing and upcoming
renovation efforts will certainly improve

the situation. The Ministry of Energy was
tasked to restore at least 1.7 GW of repaired
capacity before the start of winter and to
add another 1.2 GW before the end of the
year.?? For this purpose, it can rely on new
lines of Western assistance for infrastructure
renovation, with $897 million from the US
and $166 million from the Ukraine Energy
Support Fund.

The exact feasibility of long-term plans

for the amounts of Ukraine’s electricity
export to the European Union remains
uncertain. In May, the Ukrainian government
released a new energy strategy for 2050
with only very general ideas.®® According
to a report released by the United Nations
Development Program, Kyiv plans to reach
at least 9 TWh of net export and produce
176 TWh of electricity annually, without
specifying when those goals would be



(Ministry of Energy of Ukraine Facebook page)

reached.®* Long-term visibility is all the less
possible since the Russian air force will most
certainly continue its targeted bombing of
Ukrainian energy infrastructure.

In 2022, the damage caused by the Russian
bombing eventually forced Ukrenergo to halt
commercial exports. Exports resumed only
in April 2023, but at a much lower level.®® In
the summer of 2023, Ukraine almost ceased
its exports due to the internal needs caused
by massive planned technical works on its
nuclear power plants. Once the summer
technical maintenance is achieved, and

in case Ukraine is able to resume all of its
nuclear capacities, it will be able to export
much larger quantities of electricity.
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However, despite this negative outlook, one
variable will remain quite certain: there will
always be a demand for electricity coming
from the European Union. Indeed, the future
increase in EU electricity consumption
demand as part of its decarbonization
strategy will certainly entail an increase in
the export of decarbonized electricity. All
existing projected scenarios—including by
private actors—of EU electricity demand

for 2050 envision substantial inclusion

of demand for electricity generation.®®

The EU-Ukraine roadmap attached to the
memorandum signed in mid-June 2023
explicitly mentions the future increase

of electricity exports from Ukraine to the
block.%”
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In addition to strengthening
links with the energy markets
of its Central European
neighbors, synchronization has
also increased the importance
of electricity in bilateral
Polish-Ukrainian relations.

In addition to strengthening links with the
energy markets of its Central European
neighbors, synchronization has also
increased the importance of electricity in
bilateral Polish-Ukrainian relations. Warsaw—
the biggest supporter of Ukraine’s quick
integration into the European Union—is
under pressure to accelerate its energy
transition. In June 2022, energy ministers
from both countries sighed a memorandum
to strengthen energy cooperation in
Central and Eastern Europe. It announces
the reconstruction of an old transnational
electricity line between the Khmelnytskyi
nuclear power plant and the Polish city of
Rzeszow that has not been used since 1992.
The line was commissioned at the end of
April 2023 with an allowed trading capacity
of 200 MW from Ukraine to Poland and 350
MW in the opposite direction. As Poland still
heavily depends on its aging coal power
plants, it can find in Ukraine a welcome
additional source of cheap and often
decarbonized electricity.
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Additionally, the European Union’s search for
external electricity providers, as illustrated
by the project of a Black Sea submarine
electric cable between Azerbaijan, Georgia,
and Romania, further confirms that there is

more than enough room for Ukraine.®®

LEGAL INTEGRATION AND THE ROLE
OF EXTERNAL INTERNATIONAL
ORGANIZATIONS

Finally, it is in the legal field that progress
remains the most tangible. The integration
of Ukrainian markets is a complex

process, where physical measures need

to be complemented with respective
legislative changes. According to the
Energy Community, legal integration is

well underway, and there are several
breakthroughs worth mentioning.®® First

of all, the 2011 European Regulation on
Wholesale Energy Market Integrity and
Transparency was entirely transposed

into the Ukrainian law during the summer
2023.7° The adoption of this legislation was
a condition for receiving a $1.5 billion loan
from the World Bank.” It also coincided

with the presentation of an extensive
Organisation for Economic Co-operation and
Development study about the competition
in Ukrainian electricity markets, showing the
important role also played by other non-EU
international organizations, especially when
it comes to reforming institutions and legal
frameworks,’?



Furthermore, a bill voted on by the
Ukrainian parliament in June introduces
many elements to develop the market for
renewable electricity.”® So far, the existing
framework meant that all renewable
electricity was purchased by state-owned
intermediaries at a high fixed price. This
format made producers dependent on

a centralized allocation of payment by
state agencies which often led to financial
problems. The changes introduced will
provide greater market flexibility for

the producers of renewable electricity

by allowing them to establish direct
connections with customers. Additionally,
this law is also aimed at integrating
Ukraine with the European clean electricity
certification system, allowing it to sell clean
electricity without additional procedural
hurdles.

Ukraine’s domestic energy
market is being progressively
liberalized to match the
market-based logic of the
European Union.

Last but not least, Ukraine’s domestic
energy market is being progressively
liberalized to match the market-based

logic of the European Union. For that
purpose, with the support of international
organizations such as the European Bank
for Reconstruction and Development, the
International Monetary Fund, and the World
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Bank, the state operator Ukrenergo was
corporatized (i.e., transformed into a joint
stock company that remains 100 percent
state-owned).”* This maneuver reveals the
expectations of international backers and
European institutions such as the Energy
Community, who are increasingly calling for
the liberalization of entire swathes of the
Ukrainian economy. Yet, it is not certain that
it is entirely compatible with the conduct of a
full-scale war on the national territory. In this
area, the European Union and its Western
partners seem to be pushing Ukraine to play
a fine balancing act.



FOREIGN POLICY RESEARCH INSTITUTE

Preparing for the Future Despite the Fog of War

“It all depends on the war” may seem to

be the only possible answer to anyone
wondering about the future of Ukraine.

Yet, against the backdrop of a long war,
Ukrainian institutions have been changing
fast, accelerated by the desire of decision-
makers to reform the country according

to the European Union’s demands, in the
hope of future integration. This power

of attraction gives the European Union
unprecedented influence over policymaking
in Ukraine, particularly in the energy sector.
Decisions made in Kyiv on the country’s
future energy policy will largely be shaped
by the ecological transition that is currently
being discussed in Brussels. But the
European Union is not the only external
player with influence: As Ukraine seeks to
achieve complete decoupling from Russia as
quickly as possible, North American nuclear
companies are playing a crucial role.

THE LONG ROAD TO DECARBONIZATION

In early 2022, when the Russian army
launched its full-scale invasion, renewable
electricity generation was the fastest-
growing sector of Ukraine’s energy
production. In 2021, Ukrainian producers
generated 12.8 TWh of renewable electricity
which accounted for 8.1 percent of the
country’s total generation. Renewable
energy production came from solar power
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(56 percent), wind power (33 percent),
biomass, and biogas (8 percent), as well as
small hydropower (3 percent).’® Yet, what
these numbers do not show is that Ukraine
has been largely underperforming when

it comes to renewables. According to the
International Organization of Renewable
Energy, considering local natural conditions,
Ukraine could theoretically produce the
equivalent of 200 GW of wind energy and
70 GW of solar energy’®—five times more
than its current total installed capacity.
Obviously, the war in Ukraine heavily
damaged and diminished renewable energy
production capacities, down 36 percent, with
nearly 75 percent of wind and 20 percent of
solar generation lost, and all the construction
projects are now put on hold.”

As part of the pre-war dynamism in
renewables, hydrogen received particular
attention. The European Union had fully
integrated its Ukrainian neighbor into its
major “green” hydrogen production plans.”®
Indeed, hydrogen is seen in Brussels as
part of an energy transition solution and the
relevant legislation for its future production
and usage is now being debated at the
European Parliament.” In this vision, non-
EU countries are also called upon to play
an important role, which confers to the
European Union a great power to steer the
energy policies of its neighboring partners,
including Ukraine.®



Behind the voluntarism of the European
Commission, there is also Germany and its
“H2 Initiative,” which sees hydrogen as a
future solution for its highly energy-intensive
and export-oriented industry. Before the start
of the full-fledged war, Ukraine was included
by the business association Hydrogen
Europe in its ambitious plans for European
industry as an important import destination.®’
Germany officially promised to launch a fund
for investing in Ukraine’s green hydrogen
production®—a promise largely interpreted
as partial compensation for the German
decision not to stop the Nord Stream 2
project in 2021.83

Unfortunately, the war interrupted
virtually all the existing hydrogen energy
projects. Despite this state of affairs,
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are seen emerging from an underpass at night during a snowfall during & blackout in Kyiv, December 2022. (Mikhail Palinchak / SOPA

hydrogen continues to be included in the
perspective of Ukrainian (green) post-war
reconstruction. In early 2023, Ukraine
signed a memorandum with the European
Union about the developments and trade

of decarbonized gases,?* although without
agreeing on a precise and quantified target.
Vice-President of the European Commission
in charge of the EU Green Deal, Frans
Timmermans, shared a policy brief dubbed
“Timmermans Recovery Plan,” that suggests,
among other things, the following: to
integrate Ukraine into the “EU Electrolyser
Partnership” launched in the summer last
year,to achieve ambitious construction
projects such as the EU H2 Corridor Initiative
to allow Ukraine to export more hydrogen,
and to decarbonize the Ukrainian steel

industry using hydrogen,®® This recovery
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Kyiv, Ukraine - In photos taken on September 29, 2023, NATO Secretary General Jens Stoltenberg (left) met with the President of Ukraine, Volodimir Zelensky
(right) in Kiev, Ukraine. Stoltenberg agreed to ask alliance members to provide the air defense systems necessary to protect power plants and energy infra-
structure from Russian bombs and drones.v (Reuters)

plan envisions the redirection of 3-4 GW of
nuclear capacity for hydrogen production for
the European Union.

Despite these laudable ambitions, the
situation is currently not very promising.
Almost all the emerging pilot projects

were put on hold due to safety concerns.®’
According to the Ukrainian Hydrogen
Council, the European Union could consider
providing financing to the two hydrogen
valleys®® located in distant places from the
war frontline and close to EU borders: in the
Zakarpattya oblast and the southern part

of the Odessa region near the Black Sea’s
shore of Romania,®® Their total installed
electrolyze capacity should account for

2.5 GW:one-quarter of the possible 10 GW
capacity discussed as Ukraine’s potential
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share in the European Union’s import.
However, as for now, only the Odessa
hydrogen valley has publicly announced
commercial developers and details about its
construction.®®

In relation to hydrogen, another prospective
venue of cooperation in the area of
decarbonized gases is biomethane. The
REPowerEU program launched in response
to the full-scale invasion envisions an
internal European biomethane production
of 35 bcm, knowing that in 2021 only 3.5
bcm of biomethane was produced in the
European Union.® Based on current and
potential capacities of Ukraine—8-9 bcm
expected for 2030—Ukraine could play an
essential role.®? Although the production

of biomethane in Ukraine only started



this year, there are currently 73 biogas
plants®® with a total production capacity

of 275.9 MW before the start of the war.%
There was already some progress being
made in this direction: The first Ukrainian
biomethane plant with an annual capacity
of 3 million cubic meters was already
connected to the grid in April 2023 in the
Chernihiv region.®® European traders have
already expressed their interest in reselling
Ukrainian biomethane: the Dutch trader
STX signed a memorandum with several
Ukrainian companies.®® As a result of these
regulatory developments, Ukraine looks for
the commissioning of ten biomethane plants
during 2023-2024.%"

On the legal side, the development of
biomethane is ahead of hydrogen. In 2021,
the Ukrainian parliament already adopted

a legal framework about the certification of
biomethane deliveries.®® However, as for
now, the export of biomethane is restricted
similarly to natural gas due to strategic
energy security concerns.®® Moreover, the
legal basis for hydrogen production and
export remains underdeveloped. Ukraine
elaborated a Roadmap for Hydrogen
Development in 2021 and has since been
working on its national hydrogen strategy
in consultation with key stakeholders.'°®
However, the reality is that the European
Union itself has yet to finalize its roadmap for
hydrogen, and it remains a largely untested
technology in Europe and elsewhere in the
world.
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DEVELOPING THE NUCLEAR INDUSTRY:
BETWEEN RUSSIAN DEPENDENCE AND
RUSSIAN BOMBING

The further development of the domestic
nuclear industry is seen by the Ukrainian
government as key to the country’s
decarbonization strategy. The increase

of internal production capacity is also an
essential precondition for ensuring stable
exports to the European Union. The war had
a profound impact on the Ukrainian nuclear
industry: On the one hand, since the Russian
occupation of the Zaporizhia power plant
and its six reactors, the country has been
deprived of its largest nuclear power plant
(the largest in Europe). On the other hand,
the local nuclear industry can no longer rely
on its historic Russian suppliers, and going
without them from one day to the next is far
from an easy task. Despite the challenging
environment, Ukrainian state policies
concerning the nuclear industry essentially
pursue two goals: to increase the production
capacity by 70 percent to 24 GW by 2040
and to secure its nuclear fuel supplies.™

To increase its production capacity, Ukraine
will have to renew almost all of the aging
nuclear fleet it inherited from the Soviet
Union. By 2040, thirteen out of fifteen of the
current Ukrainian nuclear reactors should
be out of exploitation, knowing that their
life cycle was already extended earlier
after technical upgrading. According to
Energoatom’s CEO Petro Kotin, Ukraine will
need to launch the construction of fourteen
new nuclear reactors before 2040.1°2
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UKRAINIAN NUCLEAR POWER STATIONS'*
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In this perspective, Ukraine’s main partner to

achieve its strategic nuclear ambitions is the
US-based Westinghouse Electric. In 2021,
Energoatom and Westinghouse signed an
agreement for the construction of two new
reactors at the Khmelnytsky nuclear power
plant®® It was part of the broader program
of installing five AP1000-type reactors in
Ukraine with a capacity of 11 GW each. The
plans were later extended to nine reactors.'*
The estimated cost of the installation of

one such reactor is $5 billion. The Export-
Import Bank of the United States will assist
in financing the project.’® According to
Energoatom, financing of the two reactors
to be built first will be split 85 percent-15
percent between the US Export-Import

1 @® South Ukraine
9 '

22

i

-‘ Owparating Unit

Unlt uncler comstruction |

L il

RUSSIA,

Y ..Zapori.zhzhia
s

Bank and Energoatom.®® The financing
structure of the other planned reactors still
remains unclear. Without disclosing any
details regarding their progress, Energoatom
stated that construction on these newly
commissioned nuclear power plants are still

ongoing despite the war®’

In addition to traditional nuclear
technologies, Ukraine is planning to start
building small modular reactors—another
emerging technology—with the first pilot
project in Ukraine planned to go on-site in
2029.°8 The main partner in this project

is the American Holtec International, but
Energoatom also keeps an advanced
contact with the British Rolls-Royce, with



whom a memorandum of understanding was
signed in March 2023°°

Securing a complete nuclear fuel cycle is
another big challenge for Ukraine. Indeed,
the Soviet legacy also means that most of
the nuclear fuel was supplied by Russian
actors, up until 2022. Since Kyiv gave
away the nuclear arsenal it inherited from
the Soviet Union as part of the Budapest
Memorandum of 1994, it could not perform
the enrichment of uranium independently
and had to rely on Russian partners.

Nevertheless, Ukraine has recently made
substantial progress in weaning off these
dependencies. Firstly, the storage site for
nuclear waste in the Chornobyl exclusion
zone, operated by Holtec International, has
been functioning since April 2022, after
briefly being occupied by Russian troops.
By storing nuclear waste domestically,
Ukraine will not need the services of Russian
companies in this domain.

Secondly, to secure their supply of
enriched uranium, Energoatom signed a
contract with the British company Urenco
in 2019 on enriched uranium products
supply™ Time may indeed be running
out: While the war has pushed for the
final decoupling from Russia, Ukraine
needs to secure new suppliers within two
years, after which the country will have
exhausted its fuel reserves.™ In April 2023,
Energoatom finalized its rapprochement
with the Canadian company Cameco, who
will process and enrich Ukrainian uranium
before sending it back to the Ukrainian

nuclear power plants—replacing the
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historical Russian partner TVEL, a subsidiary
of Rosatom, in this process. Indeed, Ukraine
possesses the largest uranium reserves in
Europe, located in the Kirovohrad region
and operated by the state-owned company
Skhid GZK (affiliated to Energoatom since
2019). The processing of Ukrainian uranium
dioxide can cover one-third of domestic
needs for nuclear fuel.

A key improvement in the
Ukrainian nuclear industry
is the transfer of technology
from Westinghouse to
Energoatom to be able

to produce nuclear fuel
components for local Soviet
reactors.

Another key improvement in the Ukrainian
nuclear industry is the transfer of technology
from Westinghouse to Energoatom to be
able to produce nuclear fuel components
(the heads and shanks of the fuel cartridge)
for local Soviet reactors. The production
will take place in the Westinghouse plant
of Vasteras (Sweden) and will concern the
VVER-1000 reactors, which had already
been using nuclear fuel components
supplied by Westinghouse for a couple

of years and not the Russian historical
supplier™ However, this diversification

has so far concerned only the VVER-

1000 reactors, which means that Russian
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companies are still the only existing supplier and countries who are also using Soviet
for the VVER-440 reactors, at least until technologies (such as the Czech Republic
2026, when Ukrainian authorities expect to and Hungary), are still relying heavily on
be able to cover their needs domestically." civil nuclear power and count on it for their

future"™® Moreover, despite the anti-nuclear
position of a couple of European member

[]nce again’ Ukraine finds |tse|f states, recent EU policy decisions on

in 1 situation where, although sustainable finance framework still open the
it is eager to cut all ties with
Russia overnight, the material
and technical reality means
that this is not immediately
possible.

door for the nuclear sector to attract financial

support from investors in the future”

Once again, Ukraine finds itself in a situation
where, although it is eager to cut all ties with
Russia overnight, the material and technical
reality means that this is not immediately
possible. Decoupling from Russia already
began in 2014, as illustrated by the
partnership forged with Westinghouse
several years ago. With Holtec International,
it is clearly American players who are
accompanying Ukraine in its desire to
decouple from Russia in the nuclear sector™

The role of the European Union in the
development of nuclear power in the region
remains uncertain for the time being, since
the debate on the future of nuclear power
and its role in the ecological transition is still
ongoing, with a coalition of countries led

by Germany who refuse to rely on nuclear
power as part of the energy transition.
However, other member states, including

France, a civil and military nuclear power,
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Conclusion

The war marked the end of a politico-
economic model specific to Ukraine:
politically neutral, it was able to generate
substantial revenues from the transit

costs of Russian hydrocarbons destined

for the European market. Surprisingly,

if this ambiguous Ukrainian position is
fundamentally doomed to disappear, the war
has not yet entirely caused the decoupling:
Russian oil (and some gas) continues to flow
to Europe via Ukraine, which continues to
receive transit fees. Ukraine’s future as a
transit country really depends solely on the
Europeans. It seems that as long as they
import Russian hydrocarbons, war or not,
Ukraine will ensure their transport and will
not hesitate to levy transit duties.

In the field of hydrocarbons, although
Ukraine is far from having hydrocarbon
reserves equivalent to those of Russia,

it has a number of assets to offer to
Europeans, including particularly large
storage capacities, fortunately located in
the western part of the country. Additionally,
the country could potentially increase its
hydrocarbon production capacity, to the
point of becoming independent, but this
prospect depends as much on the war as on
the upcoming energy transition.

Thanks to the successful synchronization
of the Ukrainian and the EU power grids,
electricity can and has been traded. It has
become a field of increased cooperation
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between Kyiv and Brussels, offering a
potential blueprint for other sectors with a
view to future integration. Moreover, despite
the immense destruction caused by the
Russian army, which specifically targeted
the country’s energy infrastructure, Ukraine
has shown extraordinary resilience, to the
point of being able to export electricity to

its European partners, creating a profitable
situation for both parties and good promises
for the future.

While the debate continues in Europe as to
what must be the role of nuclear energy in
the energy transition, it is already clear that
in this domain, North American actors have
the upper hand in Ukraine. Ukraine’s nuclear
fleet offers guaranteed supply and attractive
production potential, but its renewal

and safety in wartime represent major
challenges. Decisions taken in Brussels on
the exact contours of the energy transition
will have a major influence on energy policy
decisions taken in Ukraine, who has a great
potential to produce decarbonized and
renewable electricity. f
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