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European energy infrastructure
The global geopolitical order has radically changed in the past month. The
Russian invasion of Ukraine has caused the West to re-evaluate its dependence
on other powers—most starkly its reliance on Russian energy. The European
reaction to this dilemma has therefore been dramatic—with officials calling for a
rapid shift in the energy makeup of the bloc. With that, market participants are
looking elsewhere, such as the U.S., for alternative sources of energy supply.
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Such a dramatic transition will have significant implications for European energy
infrastructure. Below we’ve highlighted what we believe to be four key points
related to the energy transition:

Four key questions as Europe looks to transition away
from Russian energy

1. Can Europe’s disproportionate dependency on Russian
energy be reduced?

2. High energy prices will impact U.S. oil and gas production,
but to what extent?

3. How will Europe transition away from Russian energy?
4. What is the potentially greater impact of this energy transition
on infrastructure development at the global level?
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Figure 1: European energy consumption currently reflects a high level of dependence
on Russian energy
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Sources: Longview Economics, Macrobond, 2022.

The following analysis helps illustrate the fact that the combined effect of all these shifts is likely to result
in dramatic increases in energy infrastructure spending in the U.S., Europe, and across the West. Therefore,
one of the economic consequences of the Russian invasion of Ukraine is a redrawing of the world’s energy
supplies map—and a repositioning of the world’s energy supply routes and infrastructure.
Over the past one to two decades, the world has built up a dependence on Russian energy exports.
And now, much of that must be unwound.
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European energy dependence on Russia
Most of the total energy consumption in Europe (74%) is comprised of oil (35%), gas (27%), and coal (12%).
A significant portion of that energy is sourced from Russia. In 2021, Europe imported 209 billion cubic
meters (bcm)1 of gas from Russia (which was 35% of its total gas consumption), 3.1 million barrels per
day (mbpd) of oil (making up 22% of total oil consumption), 1.3 mbpd of oil products (which was 9% of
total product consumption), and 84 million tonnes of coal (making up 34% of total coal consumption).

Table 1: Energy consumption1 in Europe2 by source (% of total, 2020 vs. 1990)
Share of total energy consumption (%)
Type of energy
2020

1990

Oil and
Oil Products

35.1%

38.3%

Gas

26.8%

19.6%

Coal

12.3%

26.8%

Nuclear

10.1%

10.1%

Hydroelectricity

7.1%

5.1%

Wind

6.3%

0.0%

Solar

2.2%

0.0%

Increase/
decrease

1. Includes all forms of energy
consumption (i.e., primarily electricity
generation, heating and cooking,
transportation, industry, etc.).
2 “Europe” throughout this piece refers
to the broader European continent,
including: the EU-27, UK, Norway,
Switzerland, Ukraine, Belarus, Turkey,
and most Slavic countries and smaller
independent nation-states.

Sources: BP, Longview Economics, 2022.
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U.S. capability to expand energy exports
As Europe transitions away from Russia, several energy producers are likely to increase their exports. The
U.S. is in a primary position to grow energy exports.

Gas: Current natural gas production in the U.S. is approximately1,100 bcm per year—having grown by
5% per year on average since 2005. Reflecting current high gas prices, production is growing rapidly—
up by 4% since September 2021 and breaching all-time highs last month. The U.S. currently exports (mostly
to Asian consumers) approximately 200 bcm per year of that 1,100 bcm (up from 50 bcm per year in 2015).
Assuming strong growth continues, the U.S. could increase gas production by more than 200 bcm by 2025.
Indeed, over the past 12 months, U.S. exports to Europe have already grown substantially (from 5 bcm per
year to 18 bcm per year since early 2021—refer to Figure 3 on the next page). Figure 2 below illustrates the
attractiveness of producing gas in the U.S. at current price levels.
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Figure 2: U.S. natural gas production growth vs. U.S. natural gas price LESS average
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Oil: Over the past decade, when oil prices were high and capital expenditure (CAPEX) restraint was
absent, U.S. shale producers demonstrated their ability to rapidly expand production in a short period
of time (e.g., in 2018, U.S. production grew by over 1.0 mbpd when oil prices were between $60 per barrel to
$80 per barrel). With prices currently higher, and with many shale producers having reduced debt levels over
recent quarters, they are once again in a strong position to expand production. Indeed, U.S. shale production
is already starting to grow by 1.5 mbpd since early 2021 (after trending sideways during the height of the
pandemic). Given the U.S.’s significant growth potential, much of Europe’s lost Russian production is likely
to be substituted with oil from the U.S. over time.
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Europe’s energy transition
Gas: The European Union (EU) has outlined plans in recent weeks to end reliance on Russian gas by

2030 (with two-thirds of that optimistically expected to be completed by the end of 2022). Those plans
include diversification away from Russia, increasing energy efficiency, and accelerating renewable energy
capacity rollout. However, we expect that Europe will be forced to rely primarily on gas diversification, at least
initially (i.e., switching to other producers).
In that scenario, we expect that Europe will predominantly rely on the U.S. given its capability to replace
much of that lost 209 bcm per year of gas from Russia. Other major producers are unlikely to provide a
substantial amount of gas within a short period of time (without even higher gas prices). Also, producers
such as Norway, the UK, Netherlands, Qatar, Australia, Algeria, and Nigeria should all be able to expand gas
output, but not to the same degree as the U.S. (given limitations caused by regulations and capacity).

Figure 3: European natural gas imports from the U.S.
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Oil and Products: EU officials have yet to provide a clear plan on transitioning away from reliance
on Russian oil and oil products. However, the backdrop is reasonably similar to gas.
In particular, Norway and the UK are unlikely to be able to grow production enough to account for the loss of
Russian oil. Production among the Organization of the Petroleum Exporting Countries (OPEC) members, such
as Saudi Arabia, Iraq, and the United Arab Emirates (UAE), is currently constrained by quotas (albeit this will
probably change). Negotiations in Iran are likely to lead to a significant 1.0 mbpd increase in production, but
not until year-end at the earliest. Likewise, the start of negotiations with the Maduro administration could also
result in higher output from Venezuela, but that would take time to result in higher production levels. Equally,
Venezuela’s traditional oil consumers (for its relatively heavy crude) are in Asia and the Americas. Therefore,
the most suitable substitute is, once again, the U.S.

Coal: Europe will likely aim to reduce reliance on Russian coal. This will probably be achieved through
the coal objectives embedded in Europe’s current climate proposals. Energy dependence on coal in
Europe has fallen from 27% to 12% since 1990 (as a percentage of total energy consumption). With that, the
EU aims to phase out coal demand by 2030. Proposals to reduce reliance on Russian coal are likely to be
tied to broader environmental objectives.
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The impact on infrastructure development
If Europe redirects its sources of oil and gas to non-Russian producers—predominantly the U.S., with
some minor contributions from other major exporters—then the question becomes: How will this impact
infrastructure development?

Gas: With most of the new-found oil and gas coming from the U.S., Europe will require a significant
expansion of its Liquefied Natural Gas (LNG) and oil terminal capacity, as well as its pipeline capacity
and distribution network. Table 2 shows our estimate of how much new LNG capacity will be required by
some of Europe’s largest consumers of Russian gas. Then, using those assumptions, we estimate the extra
investment in European gas energy infrastructure needed to compensate for disrupted Russian gas flows—
including LNG terminals, pipelines from those terminals, etc. In total, that amounts to over $103 billion in
new infrastructure investment.

Table 2: European gas demand, Russian imports, and additional LNG terminal capacity
required given current spare capacity available.
In billion cubic meters (bcm) per year
Country

Annual gas
demand

Germany

86.6

Italy

Current spare LNG
terminal capacity
(available and under
construction)

Proposed LNG
terminal capacity
(pre-Russian
invasion)

Additional
capacity
required*

52.5

6.9

12.2

23.4

67.7

28.7

29.6

0.0

0.0

Netherlands

36.6

15.8

11.0

2.9

1.3

Hungary

13.6

11.6

0.0

0.0

8.1

Poland

21.6

9.6

8.4

4.5

0.0

France

40.7

7.8

31.0

10.5

0.0

8.5

7.6

0.0

0.0

5.3

13.0

12.0

4.5

4.9

1.8

288.3

145.6

91.4

35.0

39.9

Czech
Republic
Other Eastern
European
Countries
TOTAL

Annual
imports
from Russia

*Assuming 70% of gas imports require new LNG capacity
Sources: Longview Economics, Global Energy Monitor, Europe Gas Tracker, gem.wiki, 2022.
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As shown in Table 2 on the previous page, Europe’s largest consumers of Russian oil currently account for
146 bcm per year of the 209 bcm per year of Russian gas exports into Europe. Current spare LNG terminal
capacity among those consumers amounts to 87 bcm per year—accounting for current terminals and
terminals under construction. Another 30 bcm per year of terminal capacity has been planned or proposed.
Discounting all that spare terminal capacity, and assuming those countries would have to replace 70% of
their current Russian imports, they would require 38 bcm per year of additional LNG terminal capacity.
Grossing up that figure to account for the other Russian gas consumers in Europe (i.e., from 145.6 bcm
per year to 209 bcm per year), we estimate that Europe requires approximately 54.8 bcm per year of new
LNG terminal capacity—in addition to the LNG capacity it has planned or is currently under construction.
On top of that, the U.S. would require further expansion of its exporting capabilities on the east coast and
its pipeline network from key gas-producing regions (e.g., the Appalachia basin). All of that would require
another $131 billion in infrastructure investment.

Table 3: Gas infrastructure spending estimates in Europe and the U.S.
European Gas

Investment
(Euros, in billions)

U.S. Gas

Investment
(USD, in billions)

LNG terminals to meet minimum
extra* capacity (54.8 bcm/y)

€16.4

East coast LNG terminals
(140bcm/y capacity)

$84.0

Terminal pipelines
(54.8 bcm/y capacity)

€34.0

Terminal pipelines
(84bcm/y of capacity)

$47.4

North Sea/Southern Europe
pipelines (69 bcm/y capacity)

€43.0

TOTAL

TOTAL

€93.4

* This is an estimate of the new capacity that will be required for the
LNG imports replacing the gas coming from Russia. That is, this is in
addition to the already proposed 73 bcm/y of planned extra capacity

$131.4

Sources: Longview Economics, Global Energy Monitor, Europe Gas Tracker, gem.wiki, 2022.
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Oil and Products: In contrast to the gas scenarios, a significant expansion in European oil
infrastructure capacity is unlikely to be necessary. In particular, Russia already delivers 70% – 85%
of its oil and products to Europe via shipping/cargo vessels—which can be easily repurposed for oil and
oil products from the U.S. and OPEC. However, six European refineries depend on oil flows through the
Druzhba pipeline from Russia and would require some infrastructure development to connect them to oil
terminals. Likewise, many European refineries would need to invest in alternative refining units in preparation
for the U.S.’s and OPEC’s relatively lighter crude.
U.S. oil terminal capacity would also have to expand, requiring an additional investment of approximately
$8.8 billion—based on average oil terminal costs of $2 billion per mbpd. U.S. oil pipelines and storage
facilities across the east coast would also require expansion assuming all of Russia’s 3.1 mbpd of oil and
1.3 mbpd of oil products are replaced with U.S.-sourced oil. However, should OPEC increase production
levels, then they would simply use existing spare export capacity—requiring no additional meaningful
investment (see Table 4).

Table 4: Oil infrastructure spending estimates in Europe and the U.S.
European Oil

Investment
(Euros, in billions)

Oil terminals to meet minimum
required capacity (0 mbpd)

€0.0

East coast oil/product terminals
(4.4 mbpd capacity)

Pipelines from terminals to six
refineries (1.1 mbpd capacity)

€3.3

Terminal pipelines
(4.4 mbpd of capacity)

$15.8

TOTAL

€3.3

TOTAL

$24.6

U.S. Oil

Investment
(USD, in billions)
$8.8

Sources: Longview Economics, Bloomberg, 2022.
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Energy transition leads to broader global
infrastructure opportunities
We expect there to be continued expansion of renewable energy capacity,
especially given ongoing environmental policies and the transition away from coal
and other fossil fuels (e.g., the acceleration of wind, solar, and nuclear power capacity,
as well as the build-out of biomass and hydrogen production facilities). Wind projects, for
example, tend to cost between $1,361 and $3,200 per kilowatt (kW) of capacity—depending
on whether they are located onshore or offshore. That equates to between $1.8 billion and
$4.2 billion per bcm per year of gas-equivalent energy production. Solar projects tend to
cost $743 per kW of capacity, equating to $971 million per bcm per year of gas-equivalent
energy production. If Europe replaced 50 bcm per year of Russian gas with wind or solar
energy, that would require an investment of anywhere between $49 billion to $210 billion—
depending on which renewables are built. Combined with efforts to increase energy efficiency,
such as installing heat pumps in every home and encouraging electric vehicles, as well as
increased usage of renewables, will result in higher electricity flows—and will therefore
require an expansion in the power grid (e.g., power lines and transformers).
Overall, Europe’s energy transition away from Russia will have significant implications for
both European and U.S. energy infrastructure. In particular, the reduction of reliance on
Russian gas, oil, and coal will likely result in greater reliance on the U.S. and spark
numerous avenues of development in import and export terminals, pipeline infrastructure,
renewable energy capacity, and the power grid in both Europe and the U.S.
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