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Disclaimer

This report has been prepared by Rystad Energy (the “Company”). All materials, content and forms contained in this report are the intellectual property of the
Company and may not be copied, reproduced, distributed or displayed without the Company’s permission to do so. The information contained in this document
is based on the Company’s global energy databases and tools, public information, industry reports, and other general research and knowledge held by the
Company. The Company does not warrant, either expressly or implied, the accuracy, completeness or timeliness of the information contained in this report. The
document is subject to revisions. The Company disclaims any responsibility for content error. The Company is not responsible for any actions taken by the
“Recipient” or any third-party based on information contained in this document.

This presentation may contain “forward-looking information”, including “future oriented financial information” and “financial outlook”, under applicable securities
laws (collectively referred to herein as forward-looking statements). Forward-looking statements include, but are not limited to, (i) projected financial
performance of the Recipient or other organizations; (ii) the expected development of the Recipient’s or other organizations’ business, projects and joint
ventures; (iij) execution of the Recipient’s or other organizations’ vision and growth strategy, including future M&A activity and global growth; (iv) sources and
availability of third-party financing for the Recipient’s or other organizations’ projects; (v) completion of the Recipient’s or other organizations’ projects that are
currently underway, under development or otherwise under consideration; (vi) renewal of the Recipient’s or other organizations’ current customer, supplier and
other material agreements; and (vii) future liquidity, working capital, and capital requirements. Forward-looking statements are provided to allow stakeholders the
opportunity to understand the Company’s beliefs and opinions in respect of the future so that they may use such beliefs and opinions as a factor in their
assessment, e.g. when evaluating an investment.

These statements are not guarantees of future performance and undue reliance should not be placed on them. Such forward-looking statements necessarily
involve known and unknown risks and uncertainties, which may cause actual performance and financial results in future periods to differ materially from any
projections of future performance or result expressed or implied by such forward-looking statements. All forward-looking statements are subject to a number of
uncertainties, risks and other sources of influence, many of which are outside the control of the Company and cannot be predicted with any degree of accuracy.
In light of the significant uncertainties inherent in such forward-looking statements made in this presentation, the inclusion of such statements should not be
regarded as a representation by the Company or any other person that the forward-looking statements will be achieved.

The Company undertakes no obligation to update forward-looking statements if circumstances change, except as required by applicable securities laws. The
reader is cautioned not to place undue reliance on forward-looking statements.

Under no circumstances shall the Company, or its affiliates, be liable for any indirect, incidental, consequential, special or exemplary damages arising out of or
in connection with access to the information contained in this presentation, whether or not the damages were foreseeable and whether or not the Company was
advised of the possibility of such damages.

© Rystad Energy 2020. All Rights Reserved.
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The study

e EU calls for phase out of coal, oil, gas supplies from Russia as soon as possible; and
Russia threatens to stop supplies

e |OGP Europe and American Petroleum Institute co-funded study by Rystad Energy in
collaboration with ENTSO-G and GIE

» Unique study capturing detailed input from market parties along the full value chain
e Study scope covers supplies to Europe (EU27 plus UK, NO, UA, CH, Balkan) in 2023 — 2040
e Study assesses ...

» annual and peak-day demand / supply balances (including by region)

» infrastructure capabilities

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

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

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

e Separate studies confirm significant need for gas supplies to Europe to enable cost-efficient
scale-up of low carbon hydrogen production using CCUS to achieve net-zero objectives

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

e Needed background information

e Key results

o Annual European demand / supply balances until 2040 with and without Russia
o Regionalization of Europe’s demand / supply balances
o Infrastructure capabilities

e LNG deep dive

e Conclusions

e Policy recommendations
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Study assumes demand reductions from 520 bcm to 260 or 340 bcm by 2040

European natural gas demand forecasts

bcm
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*EU and UK forecasts have 2030 and 2050 data points only; linear extrapolation used between data points *Norway, Albania, Moldova, Montenegro, North Macedonia, Serbia, Switzerland, Ukraine
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy
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Europe and Asia compete for LNG supplies from global sources

Global natural gas balances 2011-2021
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infrastructure and
1200 - political stability L
1000 - /
800
600 - 3
-
400 - \\
200 - ”
0 - -
-200 -
-400 1 Exporter Importer Exporter Exporter Exporter Importer Exporter
— — < — — < — < = k= — Q4 = —
— NN = INE PR oo N E= N B= N B= 4 N
o o o o o o o olo o Jo o o ofo o
600 - N S (3¢ IS [V N [0 IS KV q I q I ISR K3\ N
I Production Demand =55 Net imports =22 Net exports

Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube
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Global LNG market growing to 900 bcm/a with N America becoming largest supplier;
limited volumes (~200 bcm) available for short-term (spot) contracting

Global LNG production by region
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1,000
® Europe
America S
900 4 mAsia
E Russia |
800 - m Africa ____ _—__
u Australia =m ]
m Middle East -
700 1 wamericaN
600 - B
500 - -
400 - =
300
200
100
0
O N O N DD A DN DDA D
NN I I OO D
RIS SENE SR SRS S

Global LNG production by availability/types of contracting

bcm
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m Short-term contracts/availability (hashed area indicates LT
contracts with FOB terms)*
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*US LNG FOB potential treated as spot LNG under a high gas regime — treated as long term contracts and therefore unavailable upon assumed stabilizing market prices from 2027 onwards. **Includes

incremental European demand. Source: GasMarketCube, Rystad Energy research and analyses
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The study groups supplies by source, increment and timing

Increment
contingent

Increment

Domestic
exploration

pieHCINCIAVAN Short term
Barents pipe
L t
European ong term
shale

Europe piped Both
gas imports
Algeria

increase
i h
Piped gas T Em— Short term

through

TR/Azerbaijan
expansion

LT Contracted Both
[\[€] RO Short term

Long term

Long term

*Full resource potential is based on resources that are already producing or under development

Source: Rystad Energy research and analysns

7863

Increment Full resource potential 2022-2040
Gas source Timing Comment
group BCM

Domestic resources connected to the European demand via pipelines
Includes reserves in key fields such as Troll, Ormen Lange and Culzean

Includes all domestic resources not yet sanctioned for development
Numerous small and low cost developments that benefit from existing infrastructure

Exploration expected to yield limited potential given the mature nature of the
domestic hydrocarbon basins

Short term potential in maximizing the Troll field output according to 2021 levels

Volume equivalent impact of increasing energy content in gas export

Key short term domestic production increment, should the politically guided
curtailment be reversed

Key long term domestic production increment
Connects resources in the Barents Sea to the existing Norwegian pipeline network

Possible to produce 30 Bcm/yr from 2027, however politically sensitive

Expected minimum imports from North Africa (Algeria and Libya) and Azerbaijan

Potential increase in Algerian exports, should gas be marketed instead of reinjected
Export increase has been staggered to capture increasing marginal cost

Potential re-routing of Turkey's share of TANAP gas from Azerbaijan
Export increase has been staggered to capture increasing marginal cost

Long term expansions of the TANAP/TAP infrastructure
Includes multiple phases which have been staggered to capture increasing marginal
cost

All known LNG contracts with Europe as destination

Maximum potential of spot and US LNG FOB imports
The market will be shared with Asia and 100% market share is therefore unlikely

The global pool of expected long term LNG production to meet global LNG demand
Europe will be able to capture a market share of this vast potential
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The study ranks supplies by earliest availability and cost of supply

Indicative combined
political and economic

Cost increase Comment

Increment grouping

cost of supply
EUR/MWh

Base Lowest cost supply

Both Europe piped gas imports Low Base cost of supply from Algeria, Libya and Azerbaijan
Long-term LNG imports Contracted gas
Algeria sustained until 2026 at 2021 Behavior observed in 2021 hence reasonable cost of supply
Medium

Troll max Maximum utilisation of the Troll field

TR pass-through (10-40% of TANAP)
Higher GCV

Short term
LNG spot market — 130

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

9 Behavior observed in 2022 at high gas price levels- higher gross
calorific content of gas

Defined ceiling of what market share of spot LNG will be acquired by
Europe (approx. 40USD/Mmbtu)

- Short term

A Viewed as last resort gas supply only called upon if all other sources
Gromngen Last resort are exhaused including pushing LNG up to its ceiling
. o Too expensive to be considered, demand will decline before the
Alge”a 75% Marketed . increment is called upon
Too hlgh Too expensive to be considered, demand will decline before the
0 )
TR pass-through (70% of TANAP) incrementisicallcdlipon

: . Contingent resources around Europe and exploration efforts
Increment contingent and exploration competitive vs long term LNG

Possible pipe expansion project that may be competitive with long

TANAP/TAP expansion Phase 1 Lower term LNG
: Possible pipe expansion project that may be competitive with long
Barents pipe term LNG

Key number, long term LNG expected to cost around 9 USD/Mmbtu
on the back of vasts low cost gas in the US

European shale gas

Long term .

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

TANAP/TAP expansion Phase 2&3 Too high Considered too high cost vs long term LNG

¢

Considered too high cost vs long term LNG

Algeria sustained until 2040 at 2021

Source: Rystad Energy research and analysis
e
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Domestic supplies important but challenged by resource potential, political environment

Base Both bcm
Increment 1,100 1 '
Domestic Norway most important European supplier at 110 bcm; current max output
Tk ASULNee expected sustained until 2030
exploration ’ Other European onshore and offshore production of 130 bcm mainly in UA,
UK, RO declining but trend reversable if political environment changing
(R 900 1 Cyprus supply potential assessed to supply Egypt (pipeline) or Europe (LNG)
Short term
Special 800 4
domestic Groningen
increment _ 700 -
Barents pipe
European Long term 600 |
shale
Russia ARl ol Short term
gas 500 { " [
Both
Algeria 400 - EU pre-FF55 Baseline
i +UK high resource
Piped gas — Short term
Turkey pass- 300 -
through
TR/Azerbaijan Long term
expansion 9 200 -
Both
100 -
— T
Available for 0 -
Long term 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039

LT contracts

Source: Rystad Energy research and analysis
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Moderate maximization of domestic supplies possible

Base Both
. Increment
Domestic :
contingent
Long term

Increment
exploration

pIHCIACIAVAN Short term
Barents pipe
European Long term
shale
Russia ARl ol Short term
gas
Both
Algeria
. increase
Piped gas Turkey pass- Short term
through
TR/Azerbaijan
: Long term
expansion
Both
Short term
Available for
Long term

LT contracts

Source: Rystad Energy research and analysis

Increment .
Gas source Timing
group

Production by increment group
bcm
1,100 ] - . - - . .-
Boosting Norwegian exports by 10 bcm by maximizing Troll and calorific
1000 - value of gas (reduce gas liquid production)
’ Significant immediate 35 bcm supply potential from Groningen field if
supported politically
900 Shale gas can add up to 30 bcm/yr. domestically produced gas as of 2027
if politically supported
800 - Barents sea supplies long-term increment (by pipe or LNG)
700 -
600 -
500 1 B
400 1 EU pre-FF55 Baseline
+UK high resource
300 -
200 - L
o
-
]
100 - I B N =
5 AEEES
2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039

&

RYSTAD ENERGY



Russian piped gas supply assumed to reduce by 2/3 as of 2023 and cease in 2027

Base Both
. Increment
Domestic .
contingent
Long term

Increment
exploration

pIHCIACIAVAN Short term

Barents pipe

European Long term

. shale

Both
Algeria
. increase
Piped gas Turkey pass- Short term
through
TR/Azerbaijan
. Long term
expansion
LT Contracted Both
Short term
Available for
Long term

LT contracts

Source: Rystad Energy research and analysis
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« Graph shows Russian supplies reduced by 2/3 until 2027; scenario with no
Russian supplies as of 2023 discussed later
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Non-Russian other pipeline imports to Europe contribute about 10% of overall supplies

Base Both
. Increment
Domestic .
contingent
Long term

Increment
exploration

ot mar
pIHCIACIAVAN Short term

Barents pipe

European Long term

. shale

I [0S v o
Europe piped

Algeria
. increase
Piped gas Turkey pass- Short term
through
TR/Azerbaijan
. Long term
expansion
LT Contracted Both
Short term
Available for
Long term

LT contracts

Source: Rystad Energy research and analysis
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Increment
Gas source Timing Production by increment group

Algeria exports to Spain, Italy up to 50 bcm if marketable gas rate increased
by reducing reinjection (incentivized by high gas prices relative to oil)
Azerbaijan supplies through TANAP could increase from 10 to 16 bcm/a if
Turkey back-fills (e.g. from Iran, LNG); TANAP expansion can add 15 bcm/a
by end of decade

East Med supply potential assessed to be delivered as LNG

2015

/"\/‘
-
| IIIIII T

EU pre-FF55 Baseline

+UK high resource
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LNG is a crucial market balancing factor for Europe, both in the short and long-term

Base Both
. Increment
Domestic .
contingent
Long term

Increment
exploration

pIHCIACIAVAN Short term

Barents pipe

European Long term

. shale

Europe piped

Algeria
. increase
Piped gas Turkey pass- Short term
through
TR/Azerbaijan
. Long term
expansion
LT Contracted Both
Spot/FOB
N G Short term
Long term

Source: Rystad Energy research and analysis
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2015

Increment
Gas source Timing Production by increment group

» Existing contracted LNG imports mainly to SP, IT, F, B

* Global LNG sport market provides short-term supplies but at high cost
(LNG cargoes purchased in competition with Asian consumers)

» Abundance of global LNG supplies available to supply Europe longer term

| !
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Ranking supplies by cost of supply filters out high-cost LNG, pipeline imports, politically
challenged gas

Increment
Gas source Timing Production by increment group

Base Both bcm
Increment 1,100 - . . . :
Domestic * LNG imports from AUS, E Africa assessed uncompetitive vs. N America, ME
Long term » Import maximization from Algeria, Libya not incentivized once prices ease
European 600

Increment 1,000 -
——— [
. shale ] 2] e

exploration + Turkey TANAP expansion phase 2, 3 not competitive, geopolitically complex

+ Domestic shale gas excluded (politically challenged)
900 * Groningen supplies can be key short-term contributor to ease market
Nl Short term * Need for 200 Bcm new (yet uncontracted) LNG imports longer term
Europe piped Both
gas imports
Algeria

800 - * No gap in 2023 if some gas from Russia, Groningen (or demand dampened)

 Groningen o an | |

700 -

Barents pipe
Long term ]

|

e .
5 -

B

p“.\

400 -

. increase
e g Turkey pass- Short term 300 -

through

TR/Azerbaijan Long term
expansion 9 200 -

EU pre-FF55 Baseline
LT Contracted Both
100 -

+UK high resource
RePowerEU+UK
high electrification
Spot/FOB
III“IIIl

0 _
- Long term 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039

Source: Rystad Energy research and analysns Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy
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WHAT IS THE SUPPLY GAP IF
RUSSIA STOPS SUPPLIES?




No Russian supplies as of 2023 creates supply gap in 2023 - 2025 but ...

. Increment
Domestic :

contingent

European

Increment
exploration
l shale

plle[sCINEIAVAN Short term
Europe piped Both
gas imports
Algeria

increase

Barents pipe
Piped gas Short term

Turkey pass-

Long term

Long term

through

TR/Azerbaijan
. Long term
expansion

LT Contracted Both
Spot/FOB

bcm
1,100

1,000
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Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy

Increment
Gas source Timing Production by increment group

+ Gap from missing Russian supplies creates challenges 2023-2025 but
high prices attract spot LNG, incentivize maximization of European production

1 and pipeline imports, and dampen demand thereby largely closing the gap

+ High prices trigger significant support need at least for vulnerable

| consumers but should not jeopardize the dampening effect

=T ?%?jﬁ-ﬁﬁ
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Supply
i gap

EU pre-FF55 Baseline
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—_— —
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Supply gap versus 2017-2021 average demand: gap of up to 19%

Short-term supply with high-cost / non-affordable gas filtered out, and without Russia from 2023

bcm
o Supply gap

600 -

G

A A
16% gap 10% ga
¥ gap

500 -

\4

"'-.";E
s

saliddns ajqepJlojjeun
SSasse Ing a|ge|leAy

19% gap
Groningen

RePowerEU+UK
high electrification

300 -
200 -
100 -
0 -
2017-2021 2022 2023 2024 2025
Source: ystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy
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REGIONALIZATION




Regional grouping of countries which are relatively well connected by infrastructure

Grouping of European markets into regions
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Non-Russian pipeline imports from North Sea, N Africa, and Turkey

LNG and non-Russian pipeline import capacities by region

Bcm/yr

Pipelines
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Significant LNG regas capacity into Europe; interconnecting regions through rerouting

LNG and non-Russian pipeline import capacities by region

Bcm/yr

Pipelines

—» LNG import routes

US/global LNG
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Connectivity between regions varies with significant bottlenecks between Spain and
France; Poland and Lithuania and no capacity for reverse flows from ltaly to Greece

Regions and the interconnectivity between them, 2023

Bcm/yr

Pipelines

—» LNG import routes

<= Interconnectors

US/global LNG

#
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Without Russian gas in 2023: while interconnectors/LNG reroute can shift supplies,
N&C Europe, Italy, S/E Europe compete for globally remaining affordable supplies

Regional balances, 2023 (unit: bcm/year)

Remaining supply capacities
(unused due to lack of affordable supplies)
Regional Demand EU Unused LNG

production Piped gas Total supply pre-FF55 + UK Capacity Interconnector

Gap 92
285 15
N&C Europe*,** 95 I 245 sEsssssEmEEEEEEEREEEEE -40
79 —
__ I
45
- 34
British Isles** 292 23 82 82
37 I —
. —— — [
88
Italy*** 72
y 3 37 L 61 sEsEsssEEEEEEEEEEEEEEE 11 0
I | |
40 7
leria”™ 36 I
23
Southeast™ 4 * &..............2.:5....... -2 0
8 2
EDj The Baltics 5 5 5 _
0 I .
- 159 453 506 97 0
:] 167 — llllllllllllllllllllll-53 —
127 I
. ——

*N&C Europe treated as a region of residual uncontracted LNG **Norwegian exports assumed flexible and maximised up to capacity ***Contractual obligations respected
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, ENTSOG

o0 (s

RYSTAD ENERGY




RYSTAD ENERGY

INFRASTRUCTURE
CAPABILITIES




Europe has significant gas infrastructure capacity to supply peak day demand

Peak day supply capacity build-up, Jan 2023 (unit:

0.7

Regional
production

Import
pipeline
capacity (ex
cl. Russia)

1/3rd of
Russia

import

capacity

Source: Rystad Energy research and analysis
e

28

LNG regas
capacity

Storage
withdrawal
capacity @

20% full

Storage
withdrawal

capacity @
50% full

Storage
withdrawal
capacity @

100% full

2.6

Total daily

supply
capacity

Avg. daily
demand in
January

Peak day
demand (1 in

20 winters,
ENTSOG
data)

i
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Regional infrastructures sufficient to supply peak day demand but storages need to be
appropriately filled (some bottlenecks within regions to be addressed)

Regional balances with peak day supply capacity of infrastructure, 2023 (unit:

3. Supply Demand
Interconnectors capacity Interconnectors capacity
# Storage at 100% filling level Peak 20 year winter demand
251 x Storage at 50% filling level Average January demand
py/f‘,q m Storage at 20% filling level
m NG Regas

_

m Piped gas imports ex Russia

m Regional production

Supply Demand | Supply Demand | Supply Demand| Supply Demand| Supply Demand | Supply Demand

N&C Europe British Isles Iberia SE Europe Baltics

Assumptions: pipeline import capacities capped by export country supply availability; Bottlenecks within regions not considered; Ukraine storage excluded.
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strategy, ENTSOG
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DEEP DIVE ON LNG




N America could supply new European LNG long-term requirements

North American LNG exports capacity vs European LNG imports requirement

bcm
1,200 1~
1,000 A
800 -~
600 - .
N America LNG exports +
all new European LNG requirement
400 A
| __ g1 |
N America LNG exports pre crisis A l—
1
200 - | ‘
N =mATER ] I
2015 2017 2019 2021 2023 2025 2027 2029 2031 2033

-200 -

Source: Rystad Energy Gas Market Cube, Rystad Energy research and analysis
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Proposed not yet permitted

capacity in Canada

Proposed not yet permitted
capacity in US

Fully permltted pre-FID

Under construction
i 111
IOpieratlonaI

2035

2037 2039
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Low-cost supplies in N America; new European demand ~7% production increase

US and Canada natural gas supply potential by lifecycle and breakeven price

bcm

2,000 -
$4-$5/MMBtu
(€ 13-17/MWh)

1,800 1 N America LNG exports +

all new European LNG requirement

1,600 - $3-$4/MMBY

(€ 10-13/Ama2.1
)

1,400 -~

1,200 -~

1,000 -~

800 A

600 -

$1-$2/MMBtu
400 - € 3-7/MWh

200 $0-$1/MMBtu
(€ 0-3/MWh)

2015 2020 2025 2030 2035 2040

Note: Breakeven based on a 7.5% real hurdle rate. Prices are in real terms. Assumed exchange rate: 1 EUR = 1.02 USD
Source: Rystad Energy GasMarketCube
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Long-term European LNG supply cost expectations compare with pre-crisis levels once
market distressed

LNG price forecast buildup based on long term Henry Hub assumption

USD/MMbtu Expected long term relevant
10.00 - gas price for Europe
9.00 1 e
2.50
8.00 -
8.4 EUR/MWh
7.00 -
-------- 0.00
P 0.50
: 1.00 1.7 EUR/MWh
3.3 EUR/MWh
5.00 -
30.1
EUR/MWh
4.00 - 2.2 EUR/MWh
21.7
EUR/MWh
3.00 1 [ capex recovery
T I Opex

2.00 1 EUR/MWh
1.00 -
0.00 -

Henry Hub Liguefaction Opex Transport cost Regasification Emissions LNG SRMC LNG Capex LNG LRMC

Assumptions

US trading 15% cost of Transport via Based on Emission Based on

point ‘Henry gas 150,000 m3 what is tax would common $2-3

Hub’ feedstock tanker using fuel understood to increase uplift in global

oil from US to be standard LNG cost LNG contracts
Europe regas rates

Prices are in real terms. Assumed exchange rate: 1 EUR = 1.02 USD Source: Rystad Energy research and analysis
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LNG carrier fleet expected to handle more LNG trade

Forecast of the global LNG carrier market

Trillion ton miles %% utilization
‘tain | Short-term | Long-term
14 Historic i forecast- |  forecast* 70%
12 VARES Carrier market utilization 60%
| B (right scale)
———— o= ~i' - i ,, s“ssfssumed to converge to historic utilization
10 | ,77Ssem" s~-T IS o S-------------- 50%
’ : i
Vessel capacity
8 i ] (left scale) 40%
Incremental vessel demand from new
6 i ! European LNG demand 30%
i i (left scale)
! : p ' L L, L, o [~ "
4 i i wy 20%
2 | | 10%
0 ’ ’ 0%
2015 2020 2025 2030 2035 2040

*Short-term forecast of vessel capacity based on public order-books of LNG vessels. Long-term forecast based on historic growth rates of vessel supply. *Thousand nautical miles.
~Source: Rystad Energy research and analysis; IGU World LNG Report 2022
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European LNG regas/import capacity can grow by 120 bcm to 330 bcm per year

Infrastructure status on European regas capacity European regas capacity split by geography
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New regas terminals will enable rebalancing in challenged European regions and
iIncrease future market resilience

Future LNG regasification capacity in Europe between 2022 and 2040
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*The Turkish Gulf of Saros FSRU has been added despite Turkey being out of the study’s scope as the investment may provide additional supply to southeast Europe

Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube
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Conclusions

« 2023-2025 it will be progressively possible to substitute the 150 Bcm/a Russian supplies thanks to alternative
sources, a mostly integrated European market, and interconnected infrastructure able to handle new flow
patterns; thereby high prices significantly contribute to the market balancing by ...

> attracting spot LNG cargoes to Europe’s LNG terminals in competition with demand in Asia (increasing LNG
supplies from 100 Bcm in 2021 to 160 Bcm in 2023, i.e. plus 60 Bcm),

» incentivizing full production from existing fields in Europe (despite decline) and maximizing imports from Algeria and
other neighbouring regions (increasing supplies from 280 Bcm in 2021 to 300 Bcm in 2023, i.e. plus 20 Bcm),

» reducing demand: e.g. a 15% reduction vs. prior years reduces Europe's demand by 75 Bcm (balances market),

A\

accelerating the transition to renewable energies (though with limited short-term impact due to lead times),

» but high prices have severe impacts suggesting targeted support especially to vulnerable consumers while avoiding
unintended consequences from market interventions

» Infrastructure can mostly handle new flow patterns and supply peak-day demand if storages appropriately
filled; some regions compete for globally remaining affordable gas supplies

» Starting 2026, with the right decisions now and political support, new long-term supplies from an abundance of
low-cost global resources can fully substitute Russian supplies and result in pre-crisis price expectation levels

» While supplies from Europe’s domestic resources and its neighbours are declining, LNG imports from an abundance
of global resources can balance Europe’s market

» Despite assumed 35% demand reduction by 2040 (EU pre-FF55 Baseline Scenario), new LNG imports in order of
200 Bcm/year needed until and beyond 2040
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Policy considerations — European production

+ Reassess potential of natural gas production in Europe including from shale gas resources with the
aim to maximize domestic production in compatibility with Green Deal; production in Europe ...

» supports Europe’s gas supply diversity and energy security,

» creates economic activity, significant fiscal revenues, job opportunities in a highly skilled sector,

» has comparably low GHG emissions footprint (produced based on mature framework near the market),
>

can be produced while achieving net-zero objectives without lock-in effects (replaces imported gas and

reforming it into hydrogen with CCUS enables it to fuel Europe’s energy needs with near zero emissions
at relatively low cost)

« Member States should review their contribution to increasing domestic production and include
production plans in the revisions to National Energy and Climate Plans (NECPs)

» Reconsider bans, moratoria or limitations on E&P activities and the deployment of fracking technology
» Review designated no-go areas under existing mining laws
» Accelerate permitting procedures and related impact assessments

* Recognize significant role of Norway as reliable supplier and further deepen EU’s partnership

» Possibly exempt Barents Sea resource developments from Arctic Resources Directive (environmental
conditions in Barents Sea are similar with the North Sea rather than with other Arctic areas)
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Policy considerations — New imports

 EU partnerships with producer countries can support new supplies but contracts should be concluded
between market parties in competition with each other

» Imports via pipelines from other EU neighbouring regions can benefit from targeted policy support (e.g.
TANAP/TAP expansions)

« Long-term LNG purchase and infrastructure-use contracts need to be supported by an appropriate
legal framework underpinning the financing and de-risking of the significant investments needed

»  TPArule exemptions facilitate investments into new/incremental infrastructure
» Accelerate LNG FSRU permitting procedures
» Reassess sunset clause for long-term natural gas contracts

 Missing North America midstream infrastructure (pipeline capacity, liquefaction) is a bottleneck to fully
enable LNG exports to Europe

» Permitting issues to be addressed in US and Canada; EU awareness and support important
» Ongoing API study on need for expansion of midstream pipelines to transport gas to LNG liquefaction

« Recognize relevance of demand forecasts / energy policy objectives for investors into new supplies
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Policy considerations — Infrastructure

Integrated market with well interconnected infrastructure significantly contributing to resilience of
European gas market and should be preserved being a key enabler of its fast rebalancing

With East-West flows disappearing, former transit countries have spare capacities while new
bottlenecks for new West-East flows need to be addressed to increase system resilience

» Gas projects in REPowerEU chapters of the Recovery and Resilience Plans address key infrastructure
needs (without leading to lock-in effects and stranded assets)

» Coordination role for Commission for transmission corridors across several member states
» Gas de-odorization of flows from France to Germany is key issues to be addressed
Nearly sufficient alternative natural gas import capacities exist

» Selected infrastructure expansions and new LNG regas terminals especially in N/Central and S/E Europe
create additional system resilience

» Consider establishing a short-term / emergency Projects of Common Interest instrument to support
necessary EU network, LNG regas, and storage reinforcements

Policy makers to carefully reassess forecast gas demand reductions and infrastructure downsizing
with aim to ensure security of supply

» Hydrogen-ready infrastructure contributes to diversify gas supply in the internal market and help tap into the
long-term potential for hydrogen
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Limited investments to address bottlenecks, increase supply options and system resilience

Recommendations from European Transmission System Operators and European Commission

Source: European TSOs, European Commission RePowerEU
S —

Some new LNG regas terminals and related transmission system connections needed to replace Russian
supplies, increase system resilience

» LNG regas in Northern Germany; Baltics / Poland (Gdansk), Croatia (Krk)

Some interconnector expansions / extensions further increase regional supply options:
» Spain to France: increase N/C Europe access to Spain’s LNG regas as alternative to cargo redirections
» Poland, Slovakia, Hungary, towards Greece
» Turkey to Bulgaria and Bulgaria to Greece

Some intra-regional transmission bottlenecks to be addressed to enable / support new flow patterns

» France to Germany transmission capacity debottlenecking needed including addressing issue of odorized gas
preempting gas flows due to German industry consumer concerns about sulfur content

» Reinforce Italian transmission system for increased South to North flows from TAP and N Africa

Increase storage capacity in Latvia (Incukalns) to enhance supply capacity for peak demand
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