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¶ EU has seen record gas prices spurring investment in LNG supplies, however the European market is expected to remain tight inthe near to medium term future

¶ IOGP Europe and American Petroleum Institute co-funded study by Rystad Energy with technical input from ENTSO-G and GIE 

ü Unique study capturing detailedinput from market parties along the full value chain

¶ Study scope covers supplies toEurope (EU27plus UK, NO, UA, CH, Balkan) in 2023 ς2040

¶ {ǘǳŘȅ ŀǎǎŜǎǎŜǎ Χ

ü annual balances (peak-day demand / supply and regional mechanics primarily covered in 1st edition)

ü infrastructure capabilities

ü supply sources available to Europe in short and longer term, and their cost of supply

¶ Study uses on EU demand forecasts (EU pre-FF55 Baseline and FF55 Mix net-zero scenario); no analysis of demand reducing effects from crisis

¶ Building on the study, Rystad Energy together with IOGP, API and input from ENTSOG, GIE developed policy considerationwhich support the fast and effective rebalancing of 
supplies

¶ Separate studies confirm significant need for gas supplies to Europe to enable cost-efficientscale-up of low carbon hydrogen production usingCCUS to achieve net-zero 
objectives

¶ Supply cost and price assessments are exclusively developed by Rystad Energy and were not discussed as part of the study

¶ Most of the data used in the study was compiled June and July 2023 ςappendix slide indicate events that have occurred between summer 2023 and report finalization

нƴŘ 9Řƛǘƛƻƴ ƻŦ ǘƘŜ wȅǎǘŀŘ ǎǘǳŘȅ ƻƴ wŜōŀƭŀƴŎƛƴƎ 9ǳǊƻǇŜΩǎ Dŀǎ {ǳǇǇƭƛŜǎ
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Summary of the key themes:
Europe is still not on safe ground and needs to develop a natural gas supply strategy

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

ω Europe is required to maintain and even grow its record high LNG market share in competition with Asia
ω Asia has the right for first refusal to 75% of all LNG supply in the period leaving Europe at the mercy of

providing sufficient economic incentive to reroute cargoes

ω Without Russian gas maximizing domestic supply and imports from North Africa and Central Asia should be
pursued due to typically lower cost and diversification

ω However, without Russia it appears inevitable that LNG will grow its market share of European supply

ω Abundant North American low-cost gas resources can backstop the global gas markets provided that 
necessary midstream infrastructure is constructed

ω Not all LNG is from North America implying that there is an European diversification play possible

ω Europe is out of options short term and will l ikely have to heavily rely on significant growth in LNG market
share to reach the 90% storage level mandate

ω Longer term offers more flexibil ity should Europe want to increase its right of first refusal LNG supply

ω Russia is unable to reroute most of its European gas exports resulting in about 3000 bcm of stranded supply
ω China may provide export relief in the 2030s provided significant new infrastructure is in place

Key themes Comment

1

2

3

4

5

6

7

Required background information

2022/2023 in review - market mechanisms kicked in to balance market

Gas demand and supply balance likely to be tight towards at least 2027

Maximize domestic supply and piped imports, but realize it will be
insufficient to balance

Long-term there is sufficient low cost LNG to rebalance Europe's gas
markets at about 30 EUR/MWh 

Europe's natural gas strategy calls for mitigating short term risks and
secure long term supply

Addendum:
Significant economic pain also for Russia - significant stranded resources
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Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

Key themes Comment

1 Required background information
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European demand outlook by scenario
Bcm

Forecasts range from 180bcm to 480bcm demand in 2040 creating investor uncertainty

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies
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Scenarios not based on target outcome indicate higher gas demand

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies
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European demand outlook by scenario
Bcm
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A set of scenarios will be used to contextualize the European supply options

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies

EU27

European demand outlook by scenario
Bcm

Non EU

UK

median

EU FF55 mix +
RoE electrification +

all H2 from NG

EU FF55 mix + RoE 
high electrification

REPowerEU

RePowerEU + RoE high 
electrification

IEA APS

EU FF55 mix + RoE high 
electrification

Equinor bridges

TotalEnergies

Rystad Energy

EU pre-FF55 baseline+ 
UK high resource

IEA STEPS

Equinor walls

BP New Momentum

ExxonMobil

Shell Archipelagos

BP Accelerated

Shell Sky

BP Net Zero

FF55 mix +
RoE electrification +

all H2 from NG

Entsog global ambition

Entsog distributed 
energy

median view is the median of scenarios not 
based on target outcome. This happens to be  

9ǉǳƛƴƻǊΩǎ ά²ŀƭƭǎέ ǎŎŜƴŀǊƛƻ
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Implied 2040 EU FF55 mix

*Average wind capacity factor from EU FF55 Mix scenario **Based on average 2022 installed capacity per turbine
Source: EU Commission, Rystad Energy research and analysis; Wind Europe; IEA

-

10

25 

 -

 5

 10

 15

 20

 25

 30

2022 2030 2040

Current wind capacity to more than double to produce RES hydrogen assumed in FF55 plan
- Failure to meet this target will put in jeopardy the FF55 renewable hydrogen supply target

Hydrogen + e-gas consumption Wind capacity factor* Required wind capacity for FF55 hydrogen and 
e-gas production alone, compared to installedMt

EU aims to have 25 Mt 
(72 Mtoe) of gaseous fuels 

to be consumed through 
hydrogen and e-gas in 

2040 in its FF55 scenario 
(10 Mt proposed as the 

new 2030 target)

Current 
consumption

%
GWac

EU FF55 Mix targets EU27 ImplicationsAssumptions

28% 30%

2022 2030 2040
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Required 2040 Current capacity

485 GW of dedicated wind capacity will 
be needed to meet the hydrogen demand, 
2.5x the current installed EU27 capacity

2.5x

EU Hydrogen 
Strategy 

ambition

Implied natural gas demand if all H2 derived 
from natural gas
Bcm

Target of 25Mt of hydrogen and e-gasses 
produced from natural gas will imply a 
122 Bcm increase of EU27 demand

1.6x

110k wind 
turbines**

Equal to 27 GW 
per year 2023-

2040

43k wind 
turbines**

2022 installed 
capacity 16 GW 



13 Content

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
0

100

200

300

400

500

600

If EU If EU FF55 hydrogen and e-fuels demand cannot be produced with RES then +177 bcm of 
natural gas needed by 2040

* Final energy output is converted on energy-equivalence basis, whilst natural gas feedstock requirements include the efficiencydi fferences between technologies for each low-carbon gas
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies

EU27

Non EU

European demand outlook by scenario
Bcm

UK

E-fuels

IƛƎƘ ŎŀǎŜ ŀǎǎǳƳŜǎ ǘƘŀǘ ŀƭƭ ƭƻǿ ŎŀǊōƻƴ ƎŀǎŜǎ ƛƴ 9¦Ωǎ άCƛǘ ŦƻǊ ррέ ǇŀŎƪŀƎŜ ŀƴŘ ¦YΩǎ ƴŜǘ 
zero to 2050 are converted to blue hydrogen and methane demand, which requires 
natural gas as feedstock*

Adoption of such gases will see accelerated growth post 2030, hence the demand for 
natural gas will also grow and will create a 177bcm delta by 2040.

EU FF55 mix +
RoE electrification +

all H2 from NG

EU FF55 mix + RoE 
high electrification

+69%
(177 Bcm)

Hydrogen



14 Content

Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

Key themes Comment

1

2

Required background information

2022/2023 in review - market mechanisms kicked in to balance market
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*EUR/USD as of Oct 11th 2023 at 0.94; **Other imports are defined as Norway pipeline, Africa pipeline, and Central Asia pipeline; ***Other is definedas net effect of less nuclear and more renewable power generation
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube; IGU

2022/2023 review: 
High gas price reduced demand and attracted LNG replacing Russian gas; LNG up from 80 Bcm in 
2021 to 133 Bcm in 2022

EU 27 gas demand declined 12% compared to 2021
Bcm

423

372

Price2021
demand

Other**Weather Total 2022

-6

-56

11

Gas supplies to EU27 from Russia, LNG, and other** imports
Bcm

Europe

Asia Pacific

Asia

Latin America

North America

Africa

FSU

Middle East

103

46.1

32.2

20.5

19.3

10.2

7.22

6.61

37%

374

328

2021 2022

Russia pipeline

LNG imports

Other

Russia pipeline

LNG imports

Other

2022 average gas wholesale prices by region*
EUR/MWh

18%

41%

21%
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2022/2023 review:
Supply shock triggered EUR 2.8 trillion lost GDP and increased inflation

Note that for 2023 the numbers for 2021 and 2022 are based on calendar year estimates from the survey in Q4 2021 and Q4 2022 respectively
Source: ECB SPF

European Central Bank real GDP growth expectations
%

1

Q2 2023 expectations

European Central Bank inflation expectations
%

2

Q3 2021 expectations
Q2 2023 expectations

Q3 2021 expectations

In 2022 EUR 170 billion were lost 
GDP growth while the gas price 
hike led to increased gas costs of 

around EUR 250 billion 

Increased inflation

Cumulatively about EUR 2.8 trillion 
lost GDP growth between 2022 and 

2028
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2022/2023 review:
New regas, increased utilization of existing regas capacity and pipeline infrastructure 
debottlenecking replaced Russian capacity in Northern Europe

*Includes Sweden, Finland, the Baltics, Poland, Germany, Denmark and the Netherlands. Future capacity includes projects up to2030 **Excludes Polish, Estonian, Li thuanian and Latvian capacity as it de facto is unavailable
Source: Rystad Energy research and analysis, GasMarketCube

Gas infrastructure expanded across Europe North Europe* import capacity from Russia replaced by new capacity and full utilization
bcm annual capacity

36 bcm/yr 
new 

regasification 
capacity in 
Germany, 

Netherlands 
and Finland

10 bcm/yr
Baltic pipe and 
more eastward 
export of North 

Sea gas

  Incremental 
resilience 

capacity added 
across Europe, 

including 
debottlenecking 

(highlighted)

Imatra 
-8

118

-118

0

36

98

Total  N Europe
pipelines 2023

New capacity
during 2022-23

Ful l utilization of
2022 capacity

Pipeline capacity
reduction

Total  N Europe
pipelines 2022**

Potential capacity
by 2030

Nord Stream 1
-55

Nord Stream 2

-55

31

new FSRU
16

new regas
10

Baltic pipe
10

67

Floating Storage and Regas 
Units (FSRU) are flexible units 
that can be moved should 
demand no longer be present                                  

Planned 
regas and 

FSRU
31

Activities related to infrastructure 
debottlenecking, such as removal 
of the odorization issue between 

France and Germany
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LNG contracts* concluded in 2022&2023
Bcm (aggregated volumes by 2040)

2022/2023 review: 
Europe signed LNG contracts* albeit only 35% of combined Asia and Europe volumes

120

328

United

States

Mexico

99 95

RoW contract destination
Bcm

Avg. Duration (Years)

Contract Term

Price Indexation

23 

FOB

Waha
Hub

19 

FOB

Henry
Hub

N. America contract destination
Bcm

*Only includes SPA signed in 2022 and up to 31st October 2023, MoUs and HoAs are excluded
Source: Rystad Energy research and analysis, GasMarketCube

Exporters

Avg. Duration (Years)

Contract Term

Price Indexation

21 

DES

TTF /
Brent

20

FOB

Brent

20

FOB

Brent

2.59

FOB

Brent

3.5

DES

Brent

5

FOB

TTF 

Middle East/Africa contract destination
Bcm

Portfolio

17 contracts

324 Bcm
(231 Mt)

Europe

Duration (Years)

Contract Term

Price Indexation

11

DES/FOB

TTF/Brent

13

DES

Brent

3

FOB

Brent

3

DES

Brent

9

DES

Brent

2 2 3 
1 

40 

Russia Brunei Portfol ioAustralia Indonesia

48 contracts

613 Bcm
(438 Mt)

Asia

279 

2 4 

35 
20 

3 

UAEQatar OmanCongo Equatorial
Guinea

Angola

Portfolio
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Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

ω Europe is required to maintain and even grow its record high LNG market share in competition with Asia
ω Asia has the right for first refusal to 75% of all LNG supply in the period leaving Europe at the mercy of

providing sufficient economic incentive to reroute cargoes

Key themes Comment

1

2

3

Required background information

2022/2023 in review - market mechanisms kicked in to balance market

Gas demand and supply balance likely to be tight towards at least 2027
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base*

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group sorted by competitiveness
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Impossible to meet short term demand without new LNG supplies

Note: Contracted LNG volumes as of end of October 2023; *Base increment group includes storage.
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

Bcm

Historical Forecast

Add columns to cover 
residual to blue line

ÅAll competitive sources of supply where 
Europe is either only customer (piped gas) 
or has right of first refusal (contracted LNG)

ÅDomestic reserves typically most 
competitive, but has a declining pathway

ÅRussian volumes expected to decline 
further in 2025 when Ukraine transit stops

Å 600 bcm of supplies needed in 2023-2027 
to balance with median demand pathway

ÅRussian gas should normally have supplied 
most of this missing gas

ÅWith Russian volumes unavailable it is 
flexible LNG and/or demand reduction that 
is required to balance the market

EU FF55 mix + RoE 
high electrification

EU FF55 mix +
RoE electrification +

all H2 from NG

median

Demand outlooks
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Gas source
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domestic
increment

Russia

Piped gas

LNG

Increment group

Base*

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG
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Europe likely needs to set a new record in LNG market share to balance market

Note: Contracted LNG volumes as of end of October 2023; *Base increment group includes storage.
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

Bcm

Historical Forecast

Record high share of Europe in 
global flexible LNG market of 
over 85% required to balance

ÅAll competitive sources of supply where 
Europe is either only customer (piped gas) 
or has right of first refusal (contracted LNG)

ÅDomestic reserves typically most 
competitive, but has a declining pathway

ÅRussian volumes expected to decline 
further in 2025 when Ukraine transit stops

ÅMaintaining the record high flexible LNG 
market share from 2022 of around 70% will 
still result in a deficit in the short-term

ÅDeficit in 2025-26 implies record high LNG 
market share of above 85% required to 
balance market

Å Technically available supply, but deemed 
too expensive compared to demand 
reduction

Å LNG supplies represent remaining flexible 
supply that serves other parts of the worldEU FF55 mix + RoE 

high electrification

EU FF55 mix +
RoE electrification +

all H2 from NG

median

Demand outlooks
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Europe needs to maintain and grow the record high share in the global flexible LNG market in 
competition with Asia
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LNG market split by contract status in 2025

*Includes selected European countries for the study; ** Variation driven by Japan, China and South Korea
Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube

388 Bcm 

Minimum demand 

(implies 59 bcm from LT 
contracted LNG)

Weather

Industry

569 Bcm

Minimum demand 

(implies 243 bcm from 
LT contracted LNG)

Weather & Economy

122 Bcm
Swing demand

LT contracted NE Asia

US FOB

Uncontracted

Max 510 Bcm

Max 664 Bcm

95 Bcm
Swing demand

Asian** gas demand in 2025
Bcm

European* gas demand in 2025
Bcm

161 Bcm

Total 595 Bcm

LT contracted Europe

Contracted 
other/portfolio
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Available uncontracted LNG volumes through 2030 reduced from ~ 1,200 bcm to ~ 700 bcm since 
wǳǎǎƛŀΩǎ ƛƴǾŀǎƛƻƴ ƻŦ ¦ƪǊŀƛƴŜ

Competitive LNG supply categories split by contracted volume type 
Bcm

Note: FOB ς Free on Board; DES ς To destination; * Contracts signed by end of October 2023
Source: Rystad Energy research and analysis

Uncontracted

Contingent

Historical

Uncontracted

Portfolio

DES

FOB

Short term outlook Long term outlook

Under 
development

Producing

New projects 
to balance 
demand 
outlook

Contracted volumes 
since Ukraine invasion

(Feb. 2022)

/ƻƴǘǊŀŎǘŜŘ ǾƻƭǳƳŜǎ ǎƛƴŎŜ wǳǎǎƛŀΩǎ 
invasion of Ukraine (Feb. 2022)

November 2023 view*
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Short term outlook points to strong Asian market control while longer term supplies available to 
both ςStill opportunities for Europe to enable and secure supplies through long term contracts

Competitive LNG supply categories split by contracted volume type 
Bcm

* Includes producing and under development uncontracted volumes; * Contracts signed by end of October 2023
Source: Rystad Energy research and analysis

Uncontracted

Contingent

Historical

Uncontracted

Short term outlook Long term outlook

Under 
development

Producing

New projects 
to balance 
demand 
outlook

/ƻƴǘǊŀŎǘŜŘ ǾƻƭǳƳŜǎ ǎƛƴŎŜ wǳǎǎƛŀΩǎ 
invasion of Ukraine (Feb. 2022)

Nov. 2023 view*

Right of first refusal Asia

Contracted volumes 
since Ukraine invasion

(Feb. 2022)

Flexible contingent

Flexible LNG volumes*

Right of first refusal Europe

Right of first refusal Asia

35%

15%23%

27%

Share of cumulative 
supply 2023-2027

73%

14%
13%

Share of cumulative 
supply 2028-2040
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Storage %-level required before withdrawal* vs winter scenarios
%

Loss of flexible winter supply puts storage filling levels at greater risk in the cold weather scenarios

*Assumes 108.8bcm storage capacity of European facilities. Assumes average modelled supply with maximum historically observedshare of LNG imports
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Winter 23/24 Winter 24/25 Winter 25/26 Winter 26/27

average winter 1/3 cold winter 1/10 cold winter 1/20 cold winter

90% 
Current EU policy

Absolute capacity

Extreme storage levels are required to cope 
with 1/10 and 1/20 cold winter scenarios. Even 
though actual shortage of gas is not expected, 
Europe will have to instead tap into one or 
several unpleasant options both on supply and 
demand side. Several key points should be 
considered here:

ÅRussian, Troll and Groningen fields acted as 
big swing producers in the past and were 
able to ramp up production significantly in 
the colder months. With Groningen now 
shut down, Russian flexibility gone and Troll 
already producing close to maximum there 
ƛǎƴΩǘ ǎǳŎƘ ŦŀŎǘƻǊ ŀǾŀƛƭŀōƭŜ ŀƴȅƳƻǊŜΦ

Å All other domestic and piped supply is 
assumed at maximum, so would have to 
assume higher winter month LNG imports to 
what was historically observed in order to 
provide the required flexibility.

Å If LNG spot increase is unavailable, further 
demand side action would be required such 
as demand curtailment/ gas-to-coal 
ǎǿƛǘŎƘƛƴƎΣ ŜǘŎΦΧ
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Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

ω Europe is required to maintain and even grow its record high LNG market share in competition with Asia
ω Asia has the right for first refusal to 75% of all LNG supply in the period leaving Europe at the mercy of

providing sufficient economic incentive to reroute cargoes

ω Without Russian gas maximizing domestic supply and imports from North Africa and Central Asia should be
pursued due to typically lower cost and diversification

ω However, without Russia it appears inevitable that LNG will grow its market share of European supply

Key themes Comment

1

2

3

4

Required background information

2022/2023 in review - market mechanisms kicked in to balance market

Gas demand and supply balance likely to be tight towards at least 2027

Maximize domestic supply and piped imports, but realize it will be
insufficient to balance
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base*

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group sorted by competitiveness

Bcm

424

574

410

Bcm

1954

1883

818

Billion EUR**

625

603

262

Demand outlook
Short-term
supply gap

Long-term supply gap

EU FF55 mix +
RoE electrification +

all H2 from NG

Median

EU FF55 mix + RoE high
electrification
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Insufficient domestic, piped gas and contracted LNG suggest Europe needs 2,300 Bcm of new 
(LNG) supplies through 2040

Note: Contracted LNG volumes as of end of October 2023; *Base increment group includes storage. 
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS
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Europe can increase strategic autonomy by looking for natural gas supplies from its own 
backyard and reliable neighbors but there are limited options

*Does include net storage as in supply s tack hence relatively large movements
Source: Rystad Energy research and analysis, GasMarketCube

Overview of European domestic supplies and non-Russian piped imports*
Bcm

European gas 
reserves

Production decline driven by 
curtailed Groningen

Supply levels remain steady, 
growth potential from speculative 

increments

Long term decline as arresting decline 
in big Norwegian fields is challenging

Piped gas 
increments 

North Africa and 
Caspian

ÅCompetitive domestic resources with 
access to current infrastructure (i.e 
Barents Sea excluded)

ÅCompetitive piped imports from North 
Africa and Caspian Sea

Å Typically the most competitive and 
energy security friendly resources

ÅDomestic resources primarily related 
to shale potential

ÅShale technical cost not necessarily 
prohibitive, but too politically 
challenging compared to LNG imports

ÅNorth African and Caspian resources 
primarily related to high-cost lower 
reinjection rates in Algeria and 
politically challenging Turkmenistan 
gas via the Caspian Sea

ÅBoth deemed unlikely to compete with 
LNG for the aforementioned reasons
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Domestic resources typically outcompete uncontracted long-term LNG

* Figures converted from USD/bbl at 35 USD/bbl and 30 USD/bbl
Source: Rystad Energy research and analysis; Harbour Energy annual report, Equinor CMD 2023, Vår Energi annual report 2022

LNG LRMC Equinor new projects* Vår Energi new projects*Harbour Energy new projects*
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Natural gas supply cost comparison
USD/MMBtu

EUR 28.6/MWh 

EUR 19.4/MWh EUR 19.4/MWh 

EUR 16.6/MWh 
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LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŜȄǇŀƴǎƛƻƴǎ ŀǊƻǳƴŘ 9ǳǊƻǇŜΩǎ ǇŜǊƛǇƘŜǊȅ Ŏŀƴ ƘŜƭǇ ƛƴŎǊŜŀǎŜ ǎǳǇǇƭȅ ƻŦ ǇƛǇŜŘ Ǝŀǎ
-However, the full potential from North Africa and Central Asia likely uncompetitive vs LNG

*Sol id line indicates capacity given by Medgaz pipeline, Transmed pipeline and Greenstream pipeline. Dashed line includes GMEpipeline in addition ςGME flows have been suspended since 2021 due to political tension between Algeria and 
Morocco. **See domestic increments for additional details 
Source: Rystad Energy research and analysis

Norwegian Barents**

Eastern Mediterranean as LNG supply
(no change in supply view since previous report)
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TANAP re-route

TANAP/TAP short-term expansion

TANAP/TAP 
long-term 
expansionPrevious report

Algeria base

Algeria 2021 match

Algeria 75% marketable
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Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

ω Europe is required to maintain and even grow its record high LNG market share in competition with Asia
ω Asia has the right for first refusal to 75% of all LNG supply in the period leaving Europe at the mercy of

providing sufficient economic incentive to reroute cargoes

ω Without Russian gas maximizing domestic supply and imports from North Africa and Central Asia should be
pursued due to typically lower cost and diversification

ω However, without Russia it appears inevitable that LNG will grow its market share of European supply

ω Abundant North American low-cost gas resources can backstop the global gas markets provided that 
necessary midstream infrastructure is constructed

ω Not all LNG is from North America implying that there is an European diversification play possible

Key themes Comment

1

2

3

4

5

Required background information

2022/2023 in review - market mechanisms kicked in to balance market

Gas demand and supply balance likely to be tight towards at least 2027

Maximize domestic supply and piped imports, but realize it will be
insufficient to balance

Long-term there is sufficient low cost LNG to rebalance Europe's gas
markets at about 30 EUR/MWh 
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base*

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group sorted by competitiveness
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New LNG supplies available in abundance but need contracts to underpin investments 
along value chains

Note: Contracted LNG volumes as of end of October 2023; *Base increment group includes storage. 
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

Bcm

Historical Forecast

Long term uncontracted 
LNG supply can be sourced 
from both new facilities to 
be built or from existing 
facil ities with expiring 

contracts

EU FF55 mix + RoE 
high electrification

EU FF55 mix +
RoE electrification +

all H2 from NG

median

Demand outlooks
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US resources are burdened with all growth to see if US alone can effectively balance the market

Resources required to meet max call on US gas production 2022-2040
Bcm (cumulative)

*The Production profile follows the median scenario
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube

Production profile*
Bcm

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
0

500

1,000

1,500

2,000

17,038
948

1,517

2,248

1,382

1,114
820

1,478 26,544

TotalExports
Mexico

Cal l  on US
LNG

High case
increment

Domestic
demand

(base case)

US
Speculative

US
Competitive

Operational
LNG

Under
construction

LNG

Call on US LNG

US Competitive

Mexico exports

Domestic demand at 
1.9 degrees

Operational LNG

About 155 bcf/d

Under construction LNG

US Speculative
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Permian 
basin 

Abundant low-cost US gas resources can effectively support required LNG supply
- Provided that US midstream infrastructure is developed as required

Resource potential, split by shale play

* At 0.11 USD/MCM or 3.8 USD/MMBtu
Source: Rystad Energy research and analysis, Rystad Energy UCube, EQT

Type curve for future horizontal wells

Dry gas, bcm/d

Maximum US gas production, split by resource type
Bcm
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wells*
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Remaining
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Hyperbolic factor (b) 0.6

Initial decline (Di, %) 0.25

Terminal decline month 229

About 3,700 wells per year at an inventory of 143,000 = 39 
years of inventory to maintain max required annual production

Required well count for maximum call on gas shale plays 
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2020 2030 2040

Russia

US speculative

Iran

Mexico

Canada

Russia
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Competitive supply categories 
Bcm

2020 2030 2040
0
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1,000

1,250

New LNG supply is not only coming from the US - Europe can diversify

Forecast

Producing 

Under development and Contingent LNG project grouped on country 
Bcm

Under development*

RoW Speculative

Historical ForecastHistorical

Qatar
Tanzania

US

Qatar

Canada
Austra lia

Mozambique

US competitive

Under 
dev.

Con-
tingent

*Including all ex-US under development LNG; **LNG from Russia and Iran
Source: Rystad Energy research and analysis, UCube
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~9 USD/MMBtu

However, in the long run it is likely that the US will be the marginal supplier

*Refers to all US lower 48 projects where a clear pathway to FID and production is observed. Corresponds to the US competitive wedge on the previous slide. Full potential ignores and infrastructure constraints and pathway to FID
**Refers to speculative projects in Iran, Russia, Mexico and other places where resources in isolation are competitive, but non-technical risk prevents development
Source: Rystad Energy research and analysis

Reference Demand
1080 Bcm

No balance, demand will effectively
be lower through higher prices

Converges on around 9 USD/MMBtu
as US supply is sufficiently vast at

similar cost level

Demand
(1080 Bcm)

Spec incl** Spec excl Spec incl** Spec excl

Lower 48 line of sight* Lower 48 full potential*

Cost of supply build-up in 2040 for various LNG supply permutations
Y-axis: USD/MMBtu; x-axis: Bcm

Line of sight - spec incl.

Full potential ςspec incl.

Line of sight ςspec excl.

Full potential ςspec excl
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LNG price forecast buildup based on long term Henry Hub assumption
USD/MMBtu
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Henry Hub Liquefaction Opex Transport cost Regasification Emissions LNG SRMC LNG Capex LNG LRMC

EUR 5.0/MWh 

Confidence 
level

Assumptions

US long run marginal cost is the primary driver of LNG importer prices

Note: Numbers may not add up due to rounding
Source: Rystad Energy research and analysis; ANGEA report 2023

Marginal LNG 
supply source 
assumed to be 
Henry Hub

15% cost of gas 
feedstock

Transport via 
150,000 m3 tanker 
using fuel oil from 
US to Europe

Based on what 
is understood to 
be standard 
regas rates

Emission tax 
would increase 
LNG cost

Based on 
common $2-3 
uplift in global  
LNG contracts

High

Medium

Low

CapEx recovery

OpEx

Expected long term relevant gas price for 
Europe

Al l  other long term gas increments must 
be competitive with this price to be part 
of the supply s tack

EUR 12.4/MWh 

EUR 1.9/MWh 

EUR 1.6/MWh EUR 20.8/MWh 

EUR 7.8/MWh EUR 28.6/MWh 
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Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

ω Europe is required to maintain and even grow its record high LNG market share in competition with Asia
ω Asia has the right for first refusal to 75% of all LNG supply in the period leaving Europe at the mercy of

providing sufficient economic incentive to reroute cargoes

ω Without Russian gas maximizing domestic supply and imports from North Africa and Central Asia should be
pursued due to typically lower cost and diversification

ω However, without Russia it appears inevitable that LNG will grow its market share of European supply

ω Abundant North American low-cost gas resources can backstop the global gas markets provided that 
necessary midstream infrastructure is constructed

ω Not all LNG is from North America implying that there is an European diversification play possible

ω Europe is out of options short term and will l ikely have to heavily rely on significant growth in LNG market
share to reach the 90% storage level mandate

ω Longer term offers more flexibil ity should Europe want to increase its right of first refusal LNG supply

Key themes Comment

1

2

3

4

5

6

Required background information

2022/2023 in review - market mechanisms kicked in to balance market

Gas demand and supply balance likely to be tight towards at least 2027

Maximize domestic supply and piped imports, but realize it will be
insufficient to balance

Long-term there is sufficient low cost LNG to rebalance Europe's gas
markets at about 30 EUR/MWh 

Europe's natural gas supply strategy calls for mitigating short term risks
and secure long term supply
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Europe is transitioning as a gas market and must play a much more active role in global affairs to 
secure supplies and reduce exposure to the expensive short-term flexible LNG market

Note: Contracted LNG volumes as of end of October 2023; *Includes all competitive domestic supply and all competitive piped imports from North Africa and Central Asia
Source: Rystad Energy research and analysis

Past
Backstopped by Russia

Immediate future
Scramble for high cost flex LNG

Long term future
Global LNG strategy

ÅRussia was the ultimate backstop to European gas 
market whereby it could leverage its enormous fields as 
swing producers and extensive pipeline network to 
distribute supplies when, where and at what quantity 
was needed

ÅEurope was the market of last resort for flexible LNG 
supplies awarding Europe with favorable market power 
on attracting affordable cargoes

ÅWithout regular Russian gas supplies Europe is missing 
600 bcm of gas between 2023 and 2027 despite maxing 
out all other supply options

Å Europe has to tap global flexible LNG to fill this gap

ÅAsia has right of first refusal to about 75% of all LNG in 
this time period implying that Europe is out of options 
and needs to provide sufficient economic incentives to 
reroute cargoes

Å 2100 bcm gas is missing between 2028 and 2040 despite 
maxing out domestic supplies and piped imports

Å LNG is the only way to fill this gap, but unlike the 
immediate future, the long-term time frame awards 
significant flexibility on how to source these supplies as 
long as security of demand is provided to suppliers

ÅUS will inevitably be a key LNG supplier, but geographic 
diversification is nevertheless possible

Annual average Bcm

Other supply*

Russia piped gas

Contracted LNG

Supply gap

507
454

393

2015-2022 2023-2027 2028-2040

25%

37%15%
4%

56%

18%

46%
54%

30%

15%

median

Demand outlook
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Content

Source: Rystad Energy research and analysis

ω Demand outlooks are required to contextualize the supply data, but is not the key focus of this report
ω A market median view has been established using post-war gas demand outlooks published by various

entities

ω Europe had the highest average wholesale gas prices in the world during 2022 at 32 USD/MMBtu
ω This caused demand curtailment and increased LNG imports to replace Russian gas
ω Infrastructure was expanded to handle more LNG imports and west to east gas flows

ω Europe is required to maintain and even grow its record high LNG market share in competition with Asia
ω Asia has the right for first refusal to 75% of all LNG supply in the period leaving Europe at the mercy of

providing sufficient economic incentive to reroute cargoes

ω Without Russian gas maximizing domestic supply and imports from North Africa and Central Asia should be
pursued due to typically lower cost and diversification

ω However, without Russia it appears inevitable that LNG will grow its market share of European supply

ω Abundant North American low-cost gas resources can backstop the global gas markets provided that 
necessary midstream infrastructure is constructed

ω Not all LNG is from North America implying that there is an European diversification play possible

ω Europe is out of options short term and will l ikely have to heavily rely on significant growth in LNG market
share to reach the 90% storage level mandate

ω Longer term offers more flexibil ity should Europe want to increase its right of first refusal LNG supply

ω Russia is unable to reroute most of its European gas exports resulting in about 3000 bcm of stranded supply
ω China may provide export relief in the 2030s provided significant new infrastructure is in place

Key themes Comment

1

2

3

4

5

6

7

Required background information

2022/2023 in review - market mechanisms kicked in to balance market

Gas demand and supply balance likely to be tight towards at least 2027

Maximize domestic supply and piped imports, but realize it will be
insufficient to balance

Long-term there is sufficient low cost LNG to rebalance Europe's gas
markets at about 30 EUR/MWh 

Europe's natural gas supply strategy calls for mitigating short term risks
and secure long term supply

Addendum:
Significant economic pain also for Russia - significant stranded resources
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Russian natural gas export to Europe 2020-2040, by UCube vintage (2022 vs 2023)
Bcm

Reduced pipeline sales to Europe reduces Russian production until 2040 by about 3,200 
Bcm equivalent to about EUR 660 billion* lost revenues

*Assuming average price of $6/MMBtu in 2019 as published by IGU
Source: Rystad Energy research and analysis; Rystad Energy UCube
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Supply to China/Asia 
will be possible when/if 
Power of Siberia II is 
completed.
This project is 
challenging and with 
currently no pipelines 
in place to supply Asia 
with West Siberian gas, 
significant portion will 
be stranded
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Big downgrade on Russian LNG liquefaction capacity and LNG exports due to war and sanctions

* Uti l ization decline towards 2040 due to diminishing Sakhalin resources
Source: Rystad Energy research and analysis

LNG exports from Russia vs Liquefaction capacity, split by train
Bcm
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Russian LNG exports, split by destination
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Key messages
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ω423 bcm in 2021 as a starting point.

ωHydro power production dropped by the equivalent
of 12 bcm.
ωNuclear outages, largely centered on France saw a 

call
on gas of 22bcm.ωContinued build out of renewables saw 11bcm of gas
demand displaced.
ωCoal use increased across the EU by approximately 6

bcm.
ωOther demand reduction saw 15 bcm of gas

displaced.
ωWinter months in 2022 were significantly warmer

than 2021.
ωContinued efficiency gains made a marginal impact

on gas demand.
ωHouseholds and businesses reduced their own

consumption across the EU.
ωContinued efficiency gains made a marginal impact

on gas demand.
ωIndustry output dropped in response to higher

prices.

ωIndustry oversaw additional use of other fuel types.

ωDemand destruction led to other drops.

ωDemand in 2022 was 12% less than in 2021.

ωThere was a shortfall of 23 bcm on pre-invasion
forecasts.
ωRystad Energy's December 2021 forecast for 2022

was significantly higher than the actual.

-56 bcm 
gas price effect

Sector category System Item Contribution to gas demand change (bcm) Comment Caused by high gas prices

2021

Power

Buildings

Industry

2022

Weather

Policy

Fuel Switching

Demand Destruction

Weather

Policy

Demand Destruction

Policy

Demand Destruction

Actual gas demand

Less hydro

Less nuclear

More renewables

More coal

Other avoided demand

Weather

Efficiency

Behavior and fuel
switching

Efficiency

Production
curtailment

Fuel switching

Other avoided demand

Actual gas demand

Demand shortfall

RE pre-invasion
forecast

423

12

22

-11

-6

-15

-18

-3

-7

-3

-13

-7

-2

372

23

395

EU gas demand dropped 12% from 2021 to 2022; down significantly from pre-invasion forecasts 

Source: Rystad Energy research and analysis, IEA
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Major European initiatives taken to ease strains on gas markets 

Source: Rystad Energy research and analysis, IEA

European initiatives and infrastructure projects

ω The European Union implemented a storage regulation in June 2022 requiring storage sites to be filled to a minimum of 80% capacity before the winter of 2022-23 and 90% capacity
before subsequent winter periods.

ω Some EU Member States went beyond the EU regulation and implemented stricter regulations with filling targets exceeding 90%.

ω EU regulation proposes a voluntary 15% reduction in gas demand between August 2022 and March 2023, based on the five-year average.
ω Reduction target may become mandatory i f the EU alert crisis level is triggered.

ω The European Union has increased its efforts in energy diplomacy by actively engaging with important natural gas and LNG suppliers such as Algeria, Azerbaijan, Norway, and the
United States.

ω The EU aims to establish stronger energy partnerships with these countries to enhance its energy security and ensure a stable supply of natural gas and LNG.

ω The Joint Gas Purchasing Mechanism, established in December 2022, coordinates joint gas purchases by aggregating demand and allowing participation from companies in the
European Union and Energy Community Contracting Parties.

ω It a ims to improve gas procurement efficiency and promote collaboration through joint purchasing initiatives, extending participation beyond the European Union.

ω The Council of the European Union adopted new default rules in December 2022 to enhance solidarity among EU member s tates in sharing natural gas during genuine emergencies.
ω The default rules will be applied when member s tates have not established bilateral agreements outlining the details of solidarity in such situations.

ω European Union's regasification capacity to increase by 25% in 2023 compared to 2021 through the addition of new FSRUs and expansion of existing terminals.
ω The expected annual increase in capacity is approximately 40 bcm.

ω Multiple interconnectors were established before the 2022-23 heating season to enhance internal gas flow and increase gas supply diversity, particularly among Central and South-

Eastern European nations with a historic dependence on Russian pipeline gas.
ω These interconnectors enabled improved gas transportation and reduced reliance on Russian gas for heating purposes in the mentioned regions.

ω The European Commission proposes increasing the EU's 2030 target for renewables to 45% as part of the REPowerEU Plan.

ω The EU has implemented emergency measures to expedite the permitting process for renewable energy projects.

ω Implementation of electricity emergency measures, including reduced electricity consumption during peak hours, resulted in positive outcomes such as reduced gas usage for

electricity production and alleviated price pressures.
ω These measures effectively addressed the electricity crisis by curbing peak-hour electricity usage, leading to decreased gas dependency and price stabilization.

CommentInitiative

Minimum gas storage obligations

Demand reduction measures

Energy diplomacy

Joint Gas Purchasing Mechanism

Enhanced solidarity

New FSRUs and the expansion of 
existing regasification terminals

New interconnectors

Faster RE deployment

Electricity emergency measures
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EU countries introduced range of targeted energy-saving measures to reduce gas demand in 2022

Source: Rystad Energy research and analysis

President Macron issued a public
request for 10% consumption reduction
to avoid energy rationing.

Reduce gas consumption by 20% and
reopen coal-fired power emergency 
plants.
Ratified energy-saving package in
August 2022, aiming at a gas demand
reduction of 7%.

In situation of marginal energy surplus
but large proportion of dispatchable
energy is highly valuable.

Clear communication of gas and
electricity scarcity to households and
industries.

Government providing incentives and
imposing some requirements to reduce
power consumption.

Aim to cut gas consumption by 25% in
winter 2022 by reducing heating
demand in the public sector.

Did not impose mandatory measures 
but issued guidelines and households
have self-regulated to limit spending.

Goal of 20% reduction in energy
consumption.

Limits on AC use in government offices 
(banned at outside temp below 26°C).

Offer funding and incentives for energy
efficiency measures.

Limits on AC and heating in public
buildings (above 27°C in summer and
below 19°C in winter).

Stipulated that all consumers have
smart meters installed by 1 January
2019.

Limits on AC use in government offices 
(minimum temperature at 19°C).

National and local authorities obliged to
reduce electricity consumption by 10%
from 1 October 2022.

Limit on heating in public buildings to
18°C, excluding hospitals and
residential care institutions.

Reduce AC use, install window shields
and switch off computers after working
hours.

Limits on heating use (indoor
temperature at 19°C and additional
reduction to 17°C Friday to Monday).

'Tariff reduction formulas' for
consumption reduction during peak
hours.

Use smart thermostats and reduce heat
leakage by sealing windows and doors.

Discount or free access trips on state-
owned rail l ines and/or communal
public transport.

Market-correlated price-cap to raise
consumer awareness of market price
and adjust consumption.

Encouraged to turn down the heat,
l imit hot water use and use electricity
during non-peak hours.

Incentive in form of a 10% power price
cut for those reducing electricity use by
10%.

Plans for priority disconnection of large
industrial and commercial consumers.

Optimize AC systems and lighting
systems in large buildings.

Buildings with last energy efficiency
inspection before 1 January 2021 to be
re-inspected before 31 December 2022.
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Mandatory imposition/ 
bans

Stipulated requirement for
action by certain date

Imposed limits/ reduction
in energy use

Encouragement via
information dissemination

Financial incentiveL
ig

h
t-t

o
u

c
h

M
a

n
d

a
te

d

Regulation 
severity



47 Content

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
0

100

200

300

400

500

600

Forecasts range from 180bcm to 480bcm demand in 2040 creating investor uncertainty

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies
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European demand outlook by scenario
Bcm

Scenarios not based on target outcome indicate higher gas demand

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies
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median view aligned with the average of scenarios not based on target outcome

Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies

European demand outlook in 2030 by scenario
Bcm
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European demand outlook by scenario
Bcm

Median demand from non-ǘŀǊƎŜǘ ōŀŎƪŎŀǎǘŜŘ ƻǳǘƭƻƻƪǎ ŎƭƻǎŜƭȅ ǘǊŀŎƪǎ 9¦Ωǎ ǇǊŜ-FF55 outlook

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies
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Median non-backcasted demand 
ǎŎŜƴŀǊƛƻ ŦƻǊƳǎ ƻǳǊ άƳŜŘƛŀƴ 
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Modelled median outlook 
published in June 2023 closely 
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high resource demand used in 
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European demand outlook by scenario
Bcm

A set of scenarios will be used to contextualize the European supply options

Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
IEA, Equinor and TotalEnergies uses relevant growth rate for outlook ςgeographic coverage is not exactly 1 to 1 wi th historicaldata points
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies
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median view is the median of scenarios not 
based on target outcome. This happens to be  
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European demand outlook by scenario
Bcm

If EU If EU FF55 hydrogen and e-fuels demand cannot be produced with RES then +177 bcm of 
natural gas needed by 2040

* Final energy output is converted on energy-equivalence basis, whilst natural gas feedstock requirements include the efficiencydi fferences between technologies for each low-carbon gas
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, IEA, Equinor, TotalEnergies

EU27

Non EU

UK

E-fuels

IƛƎƘ ŎŀǎŜ ŀǎǎǳƳŜǎ ǘƘŀǘ ŀƭƭ ƭƻǿ ŎŀǊōƻƴ ƎŀǎŜǎ ƛƴ 9¦Ωǎ άCƛǘ ŦƻǊ ррέ ǇŀŎƪŀƎŜ ŀƴŘ ¦YΩǎ ƴŜǘ 
zero to 2050 are converted to blue hydrogen and methane demand, which requires 
natural gas as feedstock*

Adoption of such gases will see accelerated growth post 2030, hence the demand for 
natural gas will also grow and will create a 177bcm delta by 2040.

EU FF55 mix +
RoE electrification +

all H2 from NG

EU FF55 mix + RoE 
high electrification

+69%
(177 Bcm)

Hydrogen



53 Content

Key messages

Summary

Key messages

Full report

Demand

Supply

Introduction to supply stack

Domestic production

Domestic increments

Russia supply

Piped gas imports

LNG increment

Contracted LNG

Short-term LNG

Long-term LNG

Infrastructure

LNG deep dive

Balance

Short-term Monte Carlo simulation model

Sensitivity analysis

Appendix

Report contents



54 Content

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy analysis

[ƛƳƛǘŜŘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǎǳǇǇƭȅ ǎǘŀŎƪΩǎ ƻǾŜǊŀƭƭ ǊŜǎƻǳǊŎŜǎ
- However, shift away from domestic resources in favor of African and LNG imports 

ωUncontracted LNG excluded as it effectively is a goalseeked number to match demand and therefore less
relevant

ωOverall relatively unchanged
ωBig movement of resources from contingent to reserves as a result of numerous FID
ω Indicates that the domestic industry has responded to the call for more resources

ωBig downgrade primarily caused by Groningen no longer assumed to be part of the possible supply stack
ωBarentspipe potential also downgraded as a function of updated numbers published by Gassco

ωDowngrade explained by new assumption of existing flow until 2025, no more Ukraine transit from 2025
onwards and no supply after 2027

ωBig upgrade from more North African gas following new discoveries in Algeria and projects offshore Libya
ωAlso implies more competitive supply from North Africa as new resources have relatively low cost
ωCaspian Sea potential relatively unchanged

ωHalf the upgrade from additional long term contracts signed since the previous report
ωSecond half from a higher possible share of short term LNG by extending time line one year to 2028

ωAlmost the same resource base, but significant shift from domestic resources market share to external
resources

7327

-25

-414

-167

201

143

7064

Step

Previous report excluding
uncontracted LNG

Domestic changes

Special domestic increment

Russia

Piped gas

LNG contracts and short term
flexible

Current report

Full resource potential 2023-2040 BCM Comment
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Full resource potential estimate for 2023-2040 is 155 bcm lower than previous report

Note: Contracted LNG volumes as of end of October 2023; *Full resource potential is based on tangible resources that are alreadyproducing or under development.
Source: Rystad Energy research and analysis

ω Domestic resources connected to the European demand via pipeline
ω Significant portion of increment contingent moved to the base, incl.Romania's Neptune and assets in the NCS
ω Includes all domestic resources not yet sanctioned for development
ω Smaller increment as a result of projects being developed
ω Exploration expected to yield limited potential given the mature nature of the domestic hydrocarbon basins
ω Some of 2022 increment exploration projects have advanced and currently serve as increment contingent
ω Short term potential in maximizing the Troll field output according to 2021 levels
ω No material change since previous report
ω Volume equivalent impact of increasing energy content in gas export
ω Larger uptake as a result of extended timeline and increased asset base (NO)
ω Official communication indicates curtailed production from October 2023.
ω Option to reopen under emergency circumstances but aiming for full shutdown by 2024.
ω Connects resources in the Barents Sea to the existing Norwegian pipeline network
ω Recent plan revision has resulted in reduced volumes
ω European shale resources are vast but economical extraction and permit process are key bottlenecks
ω Small downward revision
ω Maximum assumption on Russian gas imports
ω Revised imports assumptions based on cessation of imports via Ukraine in 2024 and Turkstream in 2027
ω Expected minimum imports from North Africa (Algeria and Libya) and Azerbaijan
ω Larger volumes expected from Algeria and Libya due to new discoveries
ω Potential increase in Algerian exports should gas be marketed instead of reinjected
ω Uptake expected due to a forecast boost in Algerian gas production (new discoveries)
ω Potential rerouting of Turkey's share of TANAP gas from Azerbaijan
ω Re-route slightly shifted in time, no major changes
ω Long term expansions of the TANAP/TAP infrastructure
ω A firmer plan in place for  TAP/TANAP expansion, capped by TAP capacity
ω All known LNG contracts with Europe as destination
ω Significant upside due to a cessation large increase in LNG imports in 2022
ω Maximum potential spot and US LNG FOB imports
ω The market will be shared with Asia and 100% market share is therefore unlikely
ω The global pool of expected long term LNG production to meet global LNG demand
ω Europe will be able to capture a market share of this vast potential
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Increment groups within the supply stack are ranked by earliest availability and cost of supply

Source: Rystad Energy research and analysis

Lowest cost of supply

Base cost of supply from Algeria, Libya and Azerbaijan

Contracted gas

Planned pipe expansion project that will boost piped Azeri gas to Europe 

Behavior observed in 2021 hence reasonable cost of supply

Maximum util ization of the Troll field

Possible reroute as a function of high prices and greater Turkish LNG import capacity

Behavior observed in 2022's at high gas prices - higher gross calorific content of gas

Ceiling of what market share of spot LNG will be acquired by Europe (40USD/MMBtu) 

Recent announcements indicated shutdown in late 2023.

Too expensive to be considered, demand will decline regardless

Too expensive to be considered, demand will decline regardless

Contingent resources around Europe competitive vs long term LNG

Exploration efforts competitive vs long term LNG

Possible pipe expansion project that may be competitive with long term LNG

Long term LNG expected to cost ~9 USD/MMBtu with vast low-cost gas from the US

European shale gas resources, considered too politically challenging to be monetized

Considered too high-cost vs long term LNG

Considered too high-cost vs long term LNG

Considered too high-cost vs long term LNG
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Gas source
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Supply gap between 0 to 20 bcm in the short term but LNG continues to play key role

Note: Contracted LNG volumes as of end of October 2023 ; *Base increment group includes storage. **Supply line for previous report includes all increments except spot/FOB LNG and uncontracted LNG.
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS
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All scenario permutations indicate high reliance on LNG, supply gap in short-term is likely

Note: Contracted LNG volumes as of end of October 2023; Countries included in the scope are: EU, UK, Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
Source: Rystad Energy research and analysis
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base*

Increment contingent

Increment exploration

Troll max
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Supply gap between 0 to 15 bcm in the short term but LNG continues to play key role

Note: Contracted LNG volumes as of end of October 2023; *Base increment group includes storage. **Supply l ine for previous report includes all increments except spot/FOB LNG and uncontracted LNG.
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS
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Significant domestic resources are available despite declining production trend

*Does not include storage as in supply s tack. **Other northwest Europe countries include Denmark, Ireland, the Netherlands and the United Kingdom.
Source: Rystad Energy research and analysis, GasMarketCube

Overview of European domestic production*
Bcm
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Production levels continue to decline 
despite developmental activity 

Long term decline as arresting decline 
in big Norwegian fields is challenging

The concentrated period of 
developmental activity in 2026 to 

2029 is now effectively pushed out in 
time, while overall increment 

exploration volumes has reduced.
Norwegian production remains stable 

over the period with no material 
uptick towards the end of the decade.

Previous report

Surplus in 2022 includes 
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included in last report that had 
materialized, but not included 

in the base profile. 
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Actual domestic production in 2022 called on special domestic increments, adding to base profile

Source: Rystad Energy research and analysis, GasMarketCube

ω Lowest cost of supply domestic resources.
ω Some new assets added and adjustment in production profiles.

ω Only a small amount of resources to be sanctioned for development in 2022.
ω Changes in assets included and production profile adjustments.

ω Option to increase the Troll field's output.
ω Troll produced 2.4 bcm more gas than expected in the base increment of 2022. 

ω Higher gross calorific value of some domestic assets.
ω Cannot accurately estimate impact of higher energy content.

ω Official ramp-down of Groningen production may be halted under emergency circumstances. 
ω Production at Groningen was 1.7 bcm higher than predicted in the previous report base.

ω Europe's maximum domestic resource potential in 2022 was 233 bcm. 
ω All materialized special domestic increments have now been reflected domestic production in 2022.

ω Communication on ramp-down of Groningen's production has changed since publication of previous
report.

ω Special domestic increments, new assets and adjusted profi les added 12.7 bcm to Europe's expected
base gas production in 2022.

Gas source Increment group Expected 2022 production (bcm) Comment on expected and actual 2022 production

Domestic

Special
domestic
increment

Short term domestic + special domestic
increment

Short term domestic + special domestic
increment (excluding Groningen)

Actual 2022 production (bcm)

Base

Increment contingent

Troll max

Higher GCV

(Groningen)

208

0

0

6

18

233

214

221

Domestic Production

Materialized domestic production in 2022
Bcm
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260 bcm of resources added to domestic base since previous report

Source: Rystad Energy research and analysis 

Previous report

Increment 
contingent

Base assets from 
previous report 

Remaining increment 
contingent from 
previous report

New assets added to 
increment contingent

Base

Previous report anticipated a swift ramp-
up of increment contingent volumes 

between 2026-2028 but revised timelines 
for large projects have now effectively 

pushed out the production profi le in time.

Previous report

Domestic Production
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Norwegian projects form 9 of top 10 biggest resources in domestic base in both reports 

Source: Rystad Energy research and analysis, UCube

Base assets from 
previous report 

Previous report top line

Domestic Production
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Neptune Deep project in Romania adds 80 bcm resource potential to domestic base

Source: Rystad Energy research and analysis, UCube

New assets 
added to base

Previous report top line

Domestic Production
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Some projects with expected approvals in 2022/2023 face delays, including Linnorm in Norway

Source: Rystad Energy research and analysis, UCube

Delayed FID

Previous report top line

Domestic Production
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Misalignment in the Linnorm JV likely why the project did not meet the 2022 tax relief deadline

* The figures are given in million NOK and are cumulative over the period (no time discounting).
Source: Gassco; NPD; Rystad Energy research and analysis

ÅThe Linnorm partners have conflicting 
incentives for Linnorm volumes to go via ÅTS 
and Nyhamna (Polarled), based on synergies 
with infrastructure ownerships and other equity 
volumes.
ÅEquinor should prefer volumes in Nyhamna 

driven by high ownership in Polarled (37%) and 
Nyhamna (30%). The increased revenue from 
Polarled and Nyhamna K-elements more than 
ƻŦŦǎŜǘ 9ǉǳƛƴƻǊΩǎ ŀǎǎƻŎƛŀǘŜŘ Ŏƻǎǘǎ ŦƻǊ [ƛƴƴƻǊƳΦ
ÅPetoro is better off with volumes through ÅTS. 

Nyhamna costs associated with the 30% 
interest in Linnorm are not offset through cost-
sharing benefits and the infrastructure interests 
in Polarled (12%) and Nyhamna (26%). Petoro 
will also benefit from ÅTS selection through the 
47% interest in Gassled.
ÅTotal does not own any relevant infrastructure 

and has no other volumes in the 
Polarled/Nyhamna axis. Hence, Total should 
prefer ÅTS for Linnorm based on the gas 
transportation economics. 
ÅThe calculations consider expected equity 

volumes from 2025-2040, 2021 tariffs as 
reported by Gassco, and Linnorm resources of 
30 billion SM3.

Magnitude determined by equity share in Linnorm, Gassled, Polarled and Nyhamna

Domestic Production
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Majority of increment contingent made up of same assets from previous report

Source: Rystad Energy research and analysis, UCube

Remaining 
increment 

contingent from 
previous report

Previous report top line

Domestic Production
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5 out of 6 new developments added to increment contingent since previous report are in Norway

Source: Rystad Energy research and analysis, UCube

New assets added to 
increment contingent

Carmen, NO

Previous report top line

Domestic Production
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group
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Special domestic increment shrinks significantly with cessation of Groningen volumes

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

Bcm

Historical Forecast

EU FF55 mix + UK 
high electrification

EU FF55 mix +
UK electrification +

all H2 from NG median

Domestic Increments

REPowerEU
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Å Troll is the largest gas producing field 
in the North Sea, producing at 40 bcm 
in 2021.

ÅGas production at Troll may be 
curtailed in favor of pressure support 
for oil production.

ÅBypassing maintenance and 
ǇǊƻŘǳŎƛƴƎ ŀǘ ǘƘŜ ŦƛŜƭŘΩǎ Ŧǳƭƭ ǇƻǘŜƴǘƛŀƭ 
is unsustainable but the increment 
could add 5 bcm annually.

5 bcm/year increment from maintaining Troll at elevated gas offtake levels

Source: Rystad Energy research and analysis, Rystad Energy Gas Market Cube

Gas production at Troll
Bcm

Historical Forecast

Troll East (base)

Troll West (base)

Previous report (Troll max increment)
Troll max increment

Previous report (Troll base)

Domestic Increments
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Jan 18 Jan 19 Jan 20 Jan 21 Jan 22 Jan 23
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+3.5%

Gross calorific value (GCV) of Norwegian Gas Delivered to Dornum, Germany
kWh/Nm3

Higher energy content equivalent to 3.5% volume increase in Norwegian deliveries to Germany

Source: Rystad Energy research and analysis, GasMarketCube, ENTSOG 

Natural gas production has been 
prioritized over NGL, resulting in the 
mixing in of higher energy molecules 

with methane hence higher GCV
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bŜǘƘŜǊƭŀƴŘǎΩ DǊƻƴƛƴƎŜƴ ǘƻ ǎƘǳǘŘƻǿƴ ǇŜǊƳŀƴŜƴǘƭȅ ŦǊƻƳ hŎǘƻōŜǊ нлно

Source: Rystad Energy research and analysis, GasMarketCube, NAM, Bloomberg

ÅEarthquakes as a result of production 
at the Groningen in the Netherlands 
ƭŜŘ ǘƻ ǘƘŜ 5ǳǘŎƘ ƎƻǾŜǊƴƳŜƴǘΩǎ 
decision to curtail production on the 
field.

ÅCurrent plans would see production 
wind down in 2022 with cease of 
production in October 2023.

ÅwȅǎǘŀŘΩǎ ǾƛŜǿ ōŜŦƻǊŜ ǘƘŜ ŎǳǊǘŀƛƭƳŜƴǘ 
would have seen production continue 
throughout the 2030s and into the 
2040s, but these volumes are no 
longer considered available.

Base

Gas production at Groningen
Bcm

Pre-curtailment forecast

Assumed restart level 
of approximately 34 

bcm per year
Abandonment date pushed 
forward to October 2023

Previous report base

Historical Forecast

Domestic Increments
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Barents Sea piped gas export potential (2023 report)
Bcm
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Barents Sea export potential (2023 report)
Bcm
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Updated estimate

Previous report

Delta

140

244

-103

Barents Sea piped gas export potential (2020 report)
Bcm

Latest Gassco report indicates significant downward revision of Barents pipe potential 

Source: Rystad Energy research and analysis, Gassco 

Exports from 
fields

Exports from 
discoveries and 

exploration

Exports from 
fields

Previous report

Barents pipe exports 
(based on 2023 report)

HLNG 
capacity

ÅBased on Gassco report released January 2020 on gas 
export solutions from the Barents Sea.

Å  The Norwegian Petroleum Directorate estimates that 
most of the remaining exploration potential on the 
Norwegian Continental Shelf to be in the Barents Sea.

Å The latest Gassco report from April 2023 indicated 
large resource potential in the southern Barents Sea of 
approximately 80 bcm.

Å The dashed line represents the capacity of the 
Hammerfest facility (HLNG). Any additional volumes 
requires new infrastructure to be exported.

ÅCompared to the previous report, the latest estimates 
of potential exports via a new Barents pipeline is 
significantly lower, despite large resource potential.

ÅHowever, the Barents Pipe may still contribute around 
140 bcm of gas up to 2050.

Exports from 
discoveries and 

exploration

Domestic Increments
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Impact on European supply potential
Bcm
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Vast shale resources may take pressure off LNG imports but economic potential is uncertain

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis

Å A Supermajor has indicated that permit process permitting, the potential German shale 
production can reach 10 bcm by the middle of this decade.

Å European shale resources are vast, but economical extraction and permit process are 
the key bottlenecks to convert resources in the ground to useable energy.

Å Further ramp up is likely possible, but no indication is given on maximum potential.

Å Placing shale production into the wider context reveals that any production until 2027 
will reduce, but not eliminate the burden on demand reduction to reach balance.

Å From 2028 onwards, any shale production (in the chart assumed to ramp up towards 
30 bcm per year) will reduce required LNG imports.

Å This assumes that shale is more competitive than the long run marginal cost of LNG.

A Supermajor has indicated a 
10 bcm production potential 

by mid this decade from 
German shale gas alone

Potential shale production 
will reduce LNG imports

Historical Forecast

median

Uncontracted LNG
Shale

Domestic Increments
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group
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Russian piped gas via Ukraine assumed to cease in 2024 and Turkstream to conclude in 2027

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

bcm

Historical Forecast

EU FF55 mix + UK 
high electrification

EU FF55 mix +
UK electrification +

all H2 from NG
median

Russia Supply

REPowerEU
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Short-term Russian pipeline deliveries to Europe between 0 to 30 bcm per year

Source: Rystad Energy research and analysis, Politico, Reuters

Nord Stream

Russian pipeline supplies to Europe by entry country
Bcm/year

Russian pipeline supply routes to Europe

Nord stream no longer usable 
following explosion in September

Russia ceased all deliveries 
through Poland in April 2022

Pipeline volumes flowing to 
Europe continue only through the 
network of pipelines in Ukraine 
and through Turkstream

Russia continues to pay Ukraine 
transmission fees in order to ship 
gas across the country

Historical

Via Ukraine

Low case
Russia ends exports to Europe entirely

Via Poland

Via Turkey

28 28

121212

High case
Continued Russian supply of 30 bcm/year

Base case
Russian gas to Ukraine stops in late 2024 

and concludes all supplies after 2027

Å Current transit deal with Ukraine 
concludes at the end of 2024 and 

unlikely to be renewed

Å EU leaders agreed to eliminate 
dependency on all Russian energy 

imports by 2027 through the 
REPowerEU plan

Russia Supply
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wǳǎǎƛŀΩǎ Ǝŀǎ ŜȄǇƻǊǘǎ ƴŜǘǿƻǊƪ ŦƻŎǳǎŜǎ ǇǊƛƳŀǊƛƭȅ ƻƴ 9ǳǊƻǇŜ ǿƛǘƘ ōƛƎ ƴŜǿ ƛƴǾŜǎǘƳŜƴǘǎ ǊŜǉǳƛǊŜŘ ǘƻ 
target the Chinese market

*Only larger assets presented on the map. Other pipelines include: Imatra to Finland (7.1 bcm), Varska to Estonia (1 bcm). Otherterminals include: Vysotsk LNG (1.4 bcm), Yamal (1.2 bcm), Portovaya LNG (2.1 bcm), Obsky LNG (6.9 bcm) 
Source: Rystad Energy research and analysis

Russian export pipeline network and LNG terminals**

No. Name

Baltic LNG (under
construction)

Arctic LNG (under
construction)

Yamal LNG

Sakhalin 2 LNG

Capacity 
(bcm/year)

8

9

10

11

17.9

27.3

22.8

13.5

No. Name

Nordstream 
(sabotaged)*

Nordstream2 
(cancelled)*

Yamal

Soyuz

Turk Stream

Blue Stream

Brotherhood

Capacity 
(bcm/year)

55

55

32.9

31.5

31.5

16

100

1

2

3

4

5

6

7

Russia Supply

Å Vast natural gas reserves located in the 
Yamal Peninsula, currently only 
connected via pipeline to Europe.

Å Supply to China/Asia will be possible 
when/if Power of Siberia II is 
completed.

Å This can displace Chinese reference 
LNG demand and reduce the additional 
LNG call, but is not implemented.

Europe pipeline

Asia pipeline

LNG terminal

Legend

1

No. Name

Power of Siberia

Power of Siberia 
(expansion)

Power of Siberia II 
(planned)

Capacity 
(bcm/year)

12

13

14

38

6

50

2

3

45

6

7

8

9

10

11

12

13

14
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From a lowest cost perspective Russian supply should have grown its market share in lieu of LNG

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis

European supply with and without Russian gas
Bcm
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wǳǎǎƛŀΩǎ ŀƳōƛǘƛƻƴǎ ǘƻ ŘŜǾŜƭƻǇ {ƛōŜǊƛŀƴ Ǝŀǎ ŦŀŎŜ ƎǊŜŀǘŜǊ ǳƴŎŜǊǘŀƛƴǘȅ

Source: Rystad Energy research & analysis, GasMarketCube, Upstream

Case study: Russian LNG buildout

Yakutia LNG to commence in 2027

Russia Supply

Unexplored or undeveloped assets held by state-controlled Gazprom and other companies will be
returned to government control, who aim to auction any returned assets to operators that can ensure
faster development of the acreage.

wǳǎǎƛŀΩǎ ƭŀǊƎŜǎǘ ƛƴŘŜǇŜƴŘŜƴǘ Ǝŀǎ ǇǊƻŘǳŎŜǊ bƻǾŀǘŜƪ Ƙŀǎ ǊŜƴŜǿŜŘ ƛǘǎ ǇǳǎƘ ǘƻ ǇŜǊǎǳŀŘŜ ŀǳǘƘƻǊƛǘƛŜǎ ǘƻ ƎƛǾŜ ƛǘ
control of these assets, given it has patented its own liquefaction process, Arctic Cascade.

Arctic cascade, is based primarily on Russian-manufactured equipment, thus no reliance on the
west.

bƻǾŀǘŜƪ Lǎ ŀƭǎƻ ƭŜŀŘƛƴƎ wǳǎǎƛŀƴ ƛƴŘǳǎǘǊȅ ŜŦŦƻǊǘǎ ǘƻ ŦƻǎǘŜǊ ǘƘŜ ŎƻǳƴǘǊȅΩǎ [bD ŜȄǇƻǊǘ ŎŀǇŀŎƛǘȅΣ
pushing the sector to develop internationally competitive technology and manufacturing
standards.

Name

Capacity

Operator

Construction start

Completion

Supplier

Target

Yakutia LNG

17.7 mcm/yr (planned)

Globaltec

2023

2027

Russia

Far east China

Russia to focus on LNG with gas assets reshuffle

wǳǎǎƛŀƴ ŀǳǘƘƻǊƛǘƛŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊƛƴƎ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ [bD
exports to help counter the expected loss of supplies to Europe via
onshore and offshore pipelines.

The plans involve increasing government control over the
development of gas resources, leaving them with more direct stakes
in major gas assets, rather than handing them to giants such as
Gazprom. 

Algeria has a higher gross production of natural gas than Norway, however much of it is not marketed due
to reinjection, flaring and other losses.

Norway and Azerbaijan see comparatively fewer losses to these processes, allowing for marketable gas
rates of 83% and 58% for 2021 respectively.

Gas reinjection occurs when fields are producing more oil, the right spreads between oil and gas
prices may prompt gas production to be prioritized.
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Russian pipelines leading to China
Bcm/yr

Case study: Russian gas pipelines to China

Power of Siberia II is agreed between Russia and China with construction start potentially in 2024

Source: Rystad Energy research & analysis, GasMarketCube

Present

Certification of Nord Stream 2 was 
suspended by Germany following Russia's 
invasion of Ukraine. Feb. 2022

Moscow has announced that Nord Stream 
2 will  be "replaced" by an alternative gas 
pipeline to China. July. 2022

Gazprom signs deal with China to start 
payments for gas supplies in yuan and 
rubles instead of US dollars. Sep. 2022

Power of Siberia 2 pipeline will  supply 
China's energy-hungry economy through 
Mongolia from western Russia. Building 
works are set to start in 2024. It is the 
successor to the Gazprom-operated 
Power of Siberia 1 pipeline, stretching 
from eastern Siberia to northern China.

Name Power of Siberia II

Capacity 50 bcm/yr (planned)

Construction start 2024

Completion 2030

Supplier Russia

Country's crossed Mongol ia

Destination China

Pipeline statistics

Power of Siberia 1

Far East Pipeline

2010 2020 2030 2040 2050
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Power of Siberia 1 expansion

Power of Siberia 2

Russia Supply
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Russian gas not expected to increase over 15% market share in China

Source: Rystad Energy research and analysis; GasMarketCube

China's gas supply and demand analysis
Bcm
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group
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Algeria supply and increased volumes from TANAP can offer boost to European market

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

Bcm

Historical Forecast

EU FF55 mix + UK 
high electrification

EU FF55 mix +
UK electrification +

all H2 from NG median

Piped Gas Imports

REPowerEU
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LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŜȄǇŀƴǎƛƻƴǎ ŀǊƻǳƴŘ 9ǳǊƻǇŜΩǎ ǇŜǊƛǇƘŜǊȅ Ŏŀƴ ƘŜƭǇ ƛƴŎǊŜŀǎŜ ǎǳǇǇƭȅ ƻŦ ǇƛǇŜŘ Ǝŀǎ

*Sol id line indicates capacity given by Medgaz pipeline, Transmed pipeline and Greenstream pipeline. Dashed line includes GMEpipeline in addition. **See domestic increments for additional details 
Source: Rystad Energy research and analysis

Norwegian Barents**

Eastern Mediterranean
(no change in sentiment since previous report)

wȅǎǘŀŘΩǎ assumption remains that Eastern 
Mediterranean resources will  be dedicated to local 
consumption and allocated to potential LNG 
exports from Egypt.
While there has been a few new discoveries, they 
are not of any significant size and will  likely form 
part of the LNG pool in any case.
A pipeline to Europe is considered unlikely given 
the geopolitics, difficult topography and 
insufficient Cypriot resources for a standalone 
export solution towards Europe.

North Africa

Central Asia

Capacity*

Previous report

Barents pipe exports
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Base piped imports
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Algeria reinjects far more gas than other potential European suppliers

* Percentages shown for 2021
Source: Rystad Energy Gas Market Cube, Rystad Energy research and analysis, GECF

ÅAlgeria has a higher gross production 
of natural gas than Norway, however 
much of it is not marketed due to 
reinjection, flaring and other losses.

ÅNorway and Azerbaijan see 
comparatively fewer losses to these 
processes, allowing for marketable 
gas rates of 83% and 58% for 2021 
respectively.

ÅGas reinjection occurs when fields are 
producing more oil, the right spreads 
between oil and gas prices may 
prompt gas production to be 
prioritized.

Gross Natural Gas Production*
Bcm
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Iŀǎǎƛ wΩaŜƭ ƴŜǿ ŘƛǎŎƻǾŜǊȅ ǘƻ ōƻƻǎǘ !ƭƎŜǊƛŀƴ ŜȄǇƻǊǘǎ ōȅ рΦр ōŎƳ ǇŜǊ ȅŜŀǊ

Source: Rystad Energy research and analysis; MEES; TotalEnergies; Reuters; Upstream; APS.DZ 
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!ƭƎŜǊƛŀΩǎ ǇƛǇŜƭƛƴŜ ŜȄǇƻǊǘǎ ƘŀǾŜ ōŜŜƴ ǳǇƭƛŦǘŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƴŜǿ ǇǊƻŘǳŎǘƛƻƴ ŀǎǎŜǘǎ ŎƻƳƛƴƎ ƻƴƭƛƴŜ

Source: Rystad Energy Gas Market Cube, Rystad Energy research and analysis, GECF

ÅRystad has revised up its outlook for 
pipeline exports to Europe from 
Algeria compared to a year ago

Å This has been driven in large part due 
to new discoveries near its largest gas 
ŦƛŜƭŘΣ Iŀǎǎƛ wΩaŜƭΣ ŀƴŘ ǘƘŜ ǎƛƎƴƛƴƎ ƻŦ 
new energy agreements with Italy, 
the largest recipient of Algerian piped 
gas

ÅAlgerian oil and gas fields are very 
mature and, as such, must reinject 
large quantities of gas in order to 
maintain reservoir pressure

ÅAlgeria has historically prioritized oil 
production over gas but, with recent 
OPEC+ production curtailments, a 
shift towards more gas production is 
taking place

ÅDue to a higher baseline, 75% 
marketable gas increment tracks 
ƘƛƎƘŜǊ ǘƘŀƴ ƛƴ ƭŀǎǘ ȅŜŀǊΩǎ ǊŜǇƻǊǘ

Algeria natural gas pipeline exports
Bcm
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Algeria 2021 Match to 2030

IƛƎƘŜǊ !ƭƎŜǊƛŀΩǎ ōŀǎŜƭƛƴŜ ǇǊƻŦƛƭŜ ŘǳŜ 
to an increase in gas production as a 

result of new discoveries in the 
country

Piped Gas Imports
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9ƴƛΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ .ŀƘǊ 9ǎ {ŀƭŀƳ !ϧ9 ŦƛŜƭŘǎ ǿƛƭƭ ŀŘŘ ǳǇ ǘƻ тΦо ōŎƳ ǇŜǊ ȅŜŀǊ

Source: Rystad Energy research and analysis; Al  Jazeera; Natural Gas World; S&P Global

Libya gas output increase due to new discoveries Libya gas discovery profile
Bcm
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Central Asian gas exports are currently seen as one of the key supply routes of gas to Europe, with 
volumes increasing since 2022

*Addi tional capacity can be higher subject the next bidding phase later in 2023
Source: Rystad Energy research and analysis

Potential of the Central Asian gas exports to Europe via TANAP
Bcm

ω ¢!b!tΩǎ ŎŀǇŀŎƛǘȅ ǎǘŀƴŘǎ ŀǘ мсΦнōŎƳΣ ǿƛǘƘ 9ǳǊƻǇŜŀƴ ŘŜƭƛǾŜǊƛŜǎ ŀǘ
10.5bcm and Turkish deliveries at 5.7bcm

ω Azeri exports to Europe maintained and capped at 10.5bcm as per
agreed nominal capacity

ω Azeri gas exports has increased from 19bcm in 2021 to 22.6bcm in 2022
and it is further expected to grow in 2023

ω Europe's exports is expected to increase to at least 11.6bcm in 2023
from 11.3bcm in 2022

ω In July 2022, the EU and Azerbaijan signed a MoU on an energy
partnership, which includes doubling TAP capacity to over 20bcm by
2027 (TANAP capacity expansion to 31bcm)

ω After the completion of the first capacity bidding phase, 1.2bcm extra
capacity has been allocated from 2026. The next bidding phase is
expected later this year

ω Azeri gas to Turkey to gradually re-route to supply the European market
ω The re-route option is constrained by Turkish demand and its likelihood

to be supplied from other sources, e.g., Iran

ω As a result of Turkish domestic gas production increase, full re-route is
feasible from 2030

ω With the planned TANAP expansion, the capacity could increase up to
60bcm (2035). This expansion would require construction of additional
compressor stations additional gas sources to be involved, such as
Turkmenistan or Iran

ω It is assumed all new capacity will be dedicated to supply Europe

N/A

2023: 1.5bcm

2026: 11.7bcm*
2027: 20bcm

2023: 10%
2024: 40%
2025: 70%

2030: 100%
(5.7bcm)

2035: 60bcm

N/A

N/A

2025: 23bcm
2028: 31bcm

2022: 10%
2023: 40%
2024: 70%

2030: 100%
(5.7bcm)

2035: 60bcm

No change compared to the 2022 report, with
European deliveries at 10.5bcm and Turkish

deliveries at 5.7bcm

Azerbaijan has boosted its deliveries both to
Turkey and Europe in 2022, with a further

increase planned for 2023

As a result of a strategic partnership between the
EU and Azerbaijan, TAP is expected to expanded
by 2027. With more material plans in place, the
outlook has been updated, resulting in slightly

lower uptake than previously stated.

The possibility of short-term Turkish gas re-route
has been upheld, with a delay of one year
compared to the 2022 iteration, subject to

Turkish demand.

No change with regards to long-term Turkish gas
re-route, which is seen as a possibility from 2030 

TAP/TANAP long-term expansion up to 60bcm in
2035 has remained unchanged. This option,

however, would require significant investments in
infrastructure and alternative supply sources,

such as Turkmenistan.

Key characteristics Increment 2022 study Commentary

Base case

Base case: Azeri
exports boost

TAP/TANAP
short-term expansion

Short-term Turkish

gas re-route

Long-term Turkish
gas re-route

TAP/TANAP
long-term expansion

Base case

TAP/TANAP  short-term 
expansion
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Gas source

Domestic

Special
domestic
increment

Russia

Piped gas

LNG

Increment group

Base

Increment contingent

Increment exploration

Troll max

Higher GCV

Groningen

Barents pipe

European shale

Russian piped gas

Europe piped gas imports

Algeria exports

TANAP re-route

TANAP/TAP expansion

Contracted LNG

Spot/FOB LNG

Uncontracted LNG

Timing

Both

Long term

Short term

Long term

Short term

Both

Short term

Both

Short term

Long term

Production by increment group
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More long-term LNG contracts have been secured since last report, reflecting uptick towards 2040 

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS

bcm

Historical Forecast

EU FF55 mix + UK 
high electrification

EU FF55 mix +
UK electrification +

all H2 from NG
median

LNG Increment
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LNG supply methodology have separate approaches for short- and long-term supply to reflect 
market readiness to supply additional LNG volumes

Source: Rystad Energy research and analysis

ω Reference case derived from governmental projections/targets for LNG demand in Asia and
in Europe

ω This reference includes a view on global balances outside Europe to determine what the call
on LNG is

ω Identification of currently operating and upcoming LNG producing assets, taking into 
account
its competitiveness and non-technical aspects (such as sanctions)

ω A deep dive on US capability to supply the extra volumes to the market due to its substantial
capacity to fulfill global demand

ω Possible supply scenarios, with sensitivity of the scale of US production and supply of RoW
speculative projects, including Iranian and Russian LNG

ω In higher US LNG production, the supply gap is expected to be covered by incremental US
supply 

ω With the knowledge from previous steps it will be possible to understand how global LNG
will be able to balance the European gas market

ω The expected cost of supply for this incremental LNG will be used to understand long term
gas price implications in Europe

ω Regas capacity in Europe and the required signals to trigger the incremental liquefaction
capacity will be crucial to realize the call on incremental global LNG

1

2

3

4

Step Description

Reference
demand

Potential
supply

Supply
permutations

Europe
rebalancing
implications

Short-term supply outlook

ω Europe's LNG imports has surged to unprecedented levels since the Russian invasion on
Ukraine

ω Reduced volumes of Russian gas supply to Europe have been largely substituted by LNG,
causing a surge in gas prices in Europe and worldwide

ω Since the war outbreak, Europe has accounted for around 30% of global LNG imports on an
annual basis

ω Post war outbreak imports level has been used as a ceiling for European capture of available
LNG volumes on a global market

ω Available volumes have been calculated based on a monthly maximum imports share, which
corresponds to around 30% of aspects global annual LNG imports

ω Potential available LNG supply has been broken down by type: contracted, FOB and short-
term spot

ω Contracted volumes are based on known long-term contracts; FOB volumes that can head
to Europe; the remainder is allocated to short-term spot.

1

2

3

Step Description

Historical LNG
imports

Maximum
LNG imports

Supply by
type

Methodology and approach: The short-term outlook (2023-2027) focuses on the achievable 
LNG market share to be captured by Europe in competition with other regions, particularly 

Asia from a fixed set of liquefaction capacity determined by prior investment decisions. 

Methodology and approach: In the long-term (from 2028 onwards), it is assumed that the 
market will be able to address demand needs by sufficient existing and future investment in 

LNG infrastructure, including midstream.

Long-term supply outlook

LNG Increment
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Contracted LNG is primarily sourced from Qatar and the United States
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Contracted LNG imports to Europe, split by importing country
Bcm

Contracted LNG imports to Europe, split by exporting countries
Bcm

Source: Rystad Energy research and analyses; Rystad Energy GasMarketCube

Å Long term contracts are primarily related Spain, Italy, Poland and Belgium, with 
Poland being particularly active in the LNG market to secure long-term supply.

Å The spike in imports from 2019 was driven by high spot deliveries, particularly in 2022 
with the reduction of Russian piped gas. 

Å European countries have also signed more long-term contracts in response.

Å Qatar and the United States are the primary LNG suppliers to Europe.

Å In 2019 and 2020, the spot cargoes used Europe as a buyer of last resort due to global 
oversupply.

Å This situation changed dramatically in 2021 when spot cargoes directed to Europe to meet 
demand  instead, as the continent recovered from COVID and Russian supplies began to 
decline.
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Belgium

UK

France

Netherlands
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Spot and long-
term contracts
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by Germany
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LNG Increment

Previous reportPrevious report



99 Content

мл ƴŜǿ ŎƻƴǘǊŀŎǘǎ ǎƛƎƴŜŘ ǎƛƴŎŜ wǳǎǎƛŀΩǎ ƛƴǾŀǎƛƻƴ ƻŦ ¦ƪǊŀƛƴŜ ōŜǘǿŜŜƴ мр-20 years duration

Source: Rystad Energy research and analysis, LNG Trade Tracker Dashboard

LNG contracts to Europe signed 2022-2023

LNG Increment
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9ǳǊƻǇŜΩǎ ǎƘƻǊǘ-term LNG has been capped at historical max market share of 30% pa

Source: Rystad Energy research and analysis; LNG Trade Tracker

Europe's LNG imports have surged since Russia's invasion,...
Mt LNG

Annual average: 30%

... and setting a market share cap in the short-term
% Mt LNG

...increasing Europe's capture of available LNG volumes...
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Short-term spot is derived based on available LNG, contracted LNG and FOB

Note: Contracted LNG volumes as of end of October 2023;
Source: Rystad Energy research and analysis; GasMarketCube, LNG Trade Tracker
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Europe LNG is derived as a 30% of the LNG 
pool , the historical max Europe market 

share. High European demand for LNG after 
the war outbreak has driven gas prices to 

unprecedented highs, with a record-breaking 
number of LNG cargoes heading to the old 

continent.
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Asia and Europe are driving up LNG demand as gas demand rise while domestic supplies dwindle

Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube; APEC Supply and Demand Outlook 2022
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Reference scenario from APEC Energy 
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Excludes LNG volumes from Indonesia, 
Thailand and Vietnam.
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Rystad Energy 2.2 degree scenario to 
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world.
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Global LNG demand expected to double towards 2040

Source: Rystad Energy research and analysis, GasMarketCube, APEC Supply and Demand Outlook 2022

Å The reference scenario takes selected 
non-backcasted demand for various 
regions. 

ÅEurope LNG demand is based on the 
median scenario and implied call on 
LNG based on the competitive supply 
stack.

ÅGas demand is expected to remain high 
until 2040 with widespread adoption of 
coal-to-gas switching in the rest of the 
world despite declining European gas 
demand.

Å The topline global demand for LNG may 
reduce if countries can maximize gas 
production from domestic resources.

ForecastHistorical

Implied global demand for LNG based on reference case
Bcm

LNG Increment
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Reference is in the upper bound of LNG outlooks indicating government targets may be aggressive

Source: Rystad Energy research and analysis, EnergyScenarioCube, Shell 2023 Energy Outlook, ExxonMobil 2023 Energy Outlook, BP 2023 Energy Outlook

Implied demand for LNG forecasted by different sources
Percent
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The contingent supply wedge includes projects governed by non-technical uncertainties

Producing 

Under development

LNG production by life cycle category
Bcm

Contingent

LNG production by life cycle, contingent split on competitiveness
Bcm

Forecast

Producing 

Under development

RoW Speculative

*LNG from Russia and Iran
Source: Rystad Energy research and analysis, UCube

Historical ForecastHistorical
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Available gas resources globally sit in the hands of few, key decision makers

Regional LNG supply potential to Europe

Russia
In March 2023, the EU 
announced the development of a 
mechanism to block Russian LNG 
imports by preventing Russian 
companies from booking LNG 
import infrastructure capacities.

USA & Canada
Despite support for midstream and 
downstream investments on the Gulf Coast,
άƭƻǿ hanging ŦǊǳƛǘέ opportunities are
becoming exhausted.

The monetization of Canadian & US east 
coast resources is still constrained by lack of 
midstream infrastructure.

Tanzania
Tanzanian Government, Producing 
Partners Sign $30 Billion Deal for 
LNG Export Terminal. Projects to 
come online by 2030.

Mozambique
Force Majeure declared on onshore projects 
due to civil unrest with no confirmed date on 
restart. Offshore projects have been shielded  
from the insurgency but volumes are small.

Qatar
Expected to maintain 
current levels of 
approximately 100 
bcm LNG exports until 
2026/2027. New 
trains at vŀǘŀǊDŀǎΩ 
will increase exports 

to over 150 bcm/year.

Iran
2nd largest gas reserves globally, 
limited by international 

sanctions. wǳǎǎƛŀΩǎ Gazprom 
has signed an MoU to develop 
LNG export capacity in-country.

Australia
The new Safeguard Mechanism 
legislation mandates emissions 

reduction for all LNG facilities, 
reducing the commerciality of 
projects to be sanctioned, despite 
being a large gas resource base.

Source: Rystad Energy research and analysis

UpdatedLNG Increment
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Certain US facilities, remote and politically difficult LNG projects deemed speculative

Forecast

Producing 

Speculative LNG project grouped on country 
Bcm

Under development

RoW Speculative

US Speculative

US
Å Commonwealth LNG
Å CP2 LNG
Å Dri ftwood tra in 13-20
Å Jordan Cove

Å Lake Charles
Å Magnolia
Å Port Arthur Y2

Iran

Note: *LNG from Russia and Iran
Source: Rystad Energy research and analysis, UCube

Historical ForecastHistorical
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1

2

Includes US lower 48 projects where a line of sight to potential
development has been observed ς typically in the form of investor
communication

Also includes all speculative projects in the rest of the world including full
potential from Africa, LNG from Iran and more Russian LNG

Includes US lower 48 projects where a line of sight to potential
development has been observed ς typically in the form of investor
communication

Does not include all speculative projects in the rest of the world including
full potential from Africa, LNG from Iran and more Russian LNG

Will be the permutation with the least amount of LNG supply

3

4

Includes US lower 48 projects where a line of sight to potential
development has been observed ς typically in the form of investor
communication

Also includes all speculative projects in the rest of the world including full
potential from Africa, LNG from Iran and more Russian LNG

Any remaining supply gap to reach balance is effectively covered by
additional generic US LNG

Includes US lower 48 projects where a line of sight to potential
development has been observed ς typically in the form of investor
communication

Does not include all speculative projects in the rest of the world including
full potential from Africa, LNG from Iran and more Russian LNG

Any remaining supply gap to reach balance is effectively covered by
additional generic US LNG, representing the permutation with the biggest
call on US LNG

Speculative
LNG

projects
outside

lower 48 US

All projects
included in

cost of supply

All projects
excluded from
cost of supply

US gas production bottlenecks

Lower 48 line of sight Lower 48 full potential

Potential LNG supply permutations defined by RoW speculative projects and US potential

Source: Rystad Energy research and analysis
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Isolated US LNG outlook, maximum call on US LNG
Bcm

Resources required to meet maximum call on US gas production
Bcm

Isolating the theoretical maximum call on US LNG yields over 300 Bcm by 2040

*Including all ex-US under development LNG; **LNG from Russia and Iran
Source: Rystad Energy research and analysis, UCube

Producing

US Competitive

Forecast

Call on US LNG

Å In order to meet Reference case demand, global LNG market may have to rely on the maximum 
output of all regions, including those from speculative projects and sanctioned countries.

Å Under current production projections supply shortage is possible from 2037 onwards in reference 
demand case.

Å The market is also extremely tight in the short term, relying on all projects under development to 
come online on time to meet demand.

Å Call on US LNG represents the maximum US volumes required to close the supply gap under the 
reference demand scenario, when excluding all speculative projects (RoW competitive, sanctioned, 
RoW speculative).

Å The US has a remarkable capacity to fulfi l l the remaining global demand for LNG, thereby putting 
downward pressure on global LNG prices. Other major gas-exporting nations can also supply 
competitive volumes.

Historical

Producing 

Under development*

RoW Speculative

Reference

UpdatedLNG Increment

ForecastHistorical

Tight market in the 
short term

Call to close the supply gap 
when excluding all 

speculative/sanctioned projects

Under development

US Speculative



112 Content

US resources are burdened with all growth to see if US alone can effectively balance the market

Resources required to meet max call on US gas production 2022-2040
Bcm (cumulative)

Production profile*
Bcm

*The Production profile follows the median scenario
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube

Call on US LNG

US Competitive

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
0

500

1,000

1,500

2,000

17,038
948

1,517

2,248

1,382

1,114
820

1,478 26,544

TotalExports
Mexico

Cal l  on US
LNG

High case
increment

Domestic
demand

(base case)

US
Speculative

US
Competitive

Operational
LNG

Under
construction

LNG

Mexico exports

Domestic demand at 
1.9 degrees

Operational LNG

About 155 bcf/d

Under construction LNG

US Speculative

LNG Increment
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2030 2040
0
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1000

1500

2000

Appalachia

Haynesville

Eagle Ford (dry gas)

Woodford (dry gas)

Other shale

Conventional gas

Sum supply

Maximum demand (2022 - 2050)

90,000

25,000

20,000

8,000

n/a

n/a

143,000

0.41

0.36

0.24

0.31

n/a

n/a

0.37

Basin
Remaining

wells*

BCM per
well

Remaining
resources 

(bcm)

36,119

8,499

4,759

2,323

11,298

3,745

66,743

44,416

Maximum gas production, split by resource type
Bcm

Resource potential, split by shale play

Permian 
basin 

Abundant low-cost US resources can meet all demand variations with reasonable activity

* At 0.11 USD/MCM or 3.8 USD/MMBtu
Source: Rystad Energy research and analysis, Rystad Energy UCube, EQT

EUR 0.37 BCM

Hyperbolic factor (b) 0.6

Initial decline (Di, %) 0.25

Terminal decline month 229

About 3,700 wells per year at an inventory of 143,000 = 39 
years of inventory to maintain max required annual production

Implied activity

Type curve for future horizontal wells

Dry gas, bcm/d

Other shale

0 100 200 300
0

5

10

15

Conventional

Residual call 
on US LNG Required well count for maximum call on gas shale plays 

Count (thousand)
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North American midstream investments can help displacement of Russian gas 

Source: Rystad Energy research and analysis

3

2
Marcellus

Permian

1

North American LNG exports capability

ω Lack of North America midstream infrastructure hinders
the region's ability to displace Russian gas in Europe
through increased liquefaction capacity.

ωChallenges with pipeline permitting impede the
monetization of inland upstream gas resources in the form
of LNG exports to Europe.

ωUS LNG exports to Europe are mainly concentrated in
the Gulf Coast, specifically Texas and Louisiana

ωExtensive midstream and downstream investments
have led to the development of numerous LNG
terminals

ωMonetizing US East Coast resources is possible, but
there are limited downstream investments due to
insufficient midstream infrastructure.

ωCanadian export potential remains largely untapped,
with only a few projects progressing towards
realization. The TC Canadian Mainline pipeline is
currently underutilized.

ωUS Gulf Coast is set to undergo boom in LNG project
sanctioning. Leading projects poised for FID include
Lake Charles, Rio Grande and Port Arthur.

ω Freeport LNG was temporarily suspended in the
second half of 2022 but exports have since resumed.

ωNo recent news on developments from east coast

ω/ŀƴŀŘŀΩǎ ŦƛǊǎǘ ŜȄǇƻǊǘ ǘŜǊƳƛƴŀƭΣ [bD /ŀƴŀŘŀ ƛǎ ур҈
complete.

ωRepsol scraps plan for Saint John terminal as
insufficient infrastructure means gas must be shipped
across the country, pushing costs too high.

ωConstraints in midstream infrastructure still limit
North America's export potential, as long-term
demand uncertainty discourage large investments.

North American LNG exports

Challenge

Recent updates

Recent updates

1

2

3
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