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1. Key takeaways from
the 2nd Edition of the

‘Rebalancing
Europe’s Gas Supply’
study




2"d Edition of the Rebalance of Europe’s Gas Supplies study
(release Dec. 2023)

TR - EU’s 2022 Versailles Declaration called for phase out of
coal, oil, gas supplies from Russia a.s.a.p.

!ReEEiLancmg OTiEurope’s Gas Supplles B - Study co-sponsored by IOGP Europe & API

o Value chain approach: data also from GIE, ENTSO-G

Co -sponsors ; ".* " Technical input from

e

» Scope: supplies sources available to Europe 2023 — 2040
(EU27, UK, NO, UA, CH, Western Balkan)

* Note:
Review Mid-term Long-term | Case for _ _
2022/23 outlook outlook I 1ow carbon o Supply cost, price assessments exclusively developed by Rystad
2024-2027 | 2028-2040 | H,in EU Energy; not discussed as part of study

o Analysis by Rystad, policy conclusions by IOGP Europe
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High gas price reduced demand and attracted LNG to replace Russian gas

2022 average gas wholesale prices by region* Gas supplies to EU27 from Russia, LNG, and other** imports EU 27 gas demand declined 17% compared to 2021
EUR/MWh Bcm Bcm
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| I 2022 Changes to gas demand
- 15 Industry production reduction
Asia 32.2 I -13 Fuel switching (to coal, industry)
I -15 Less gas fired power
| - 6 Efficiency gains (buildings, industry)
Latin America 205 - 7 Behavioural (mainly households)

80 -56

21% LNG imports
North America 19.3

Africa 10.2
LNG imports
FSU 7.22 37% Russia pipeline
Middle East 6.61 | 20, 27
2021 2023 (Jan-Jun)**** 0 Russia pipeline
Current TTF ( ) . - _
Europe’s wholesale gas price 2021 2023 2021 Weather Price Other Change in Total 2023
demand 2023

*EUR/USD as of Oct 11t 2023 at 0.94; **Other imports are defined as Norway pipeline, Africa pipeline, and Central Asia pipeline; ***Other is defined as net effect of less nuclear and more renewable power generation ****Sourced from
Eurostats’ non-consumer household gas price survey for EU27
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube; IGU; Eurostat




Supply shock triggered €2.8 trillion lost GDP, increased inflation

European Central Bank real GDP growth expectations European Central Bank inflation expectations [ 2 |
% %
10 - 10 -
Cumulatively about EUR 2.8 trillion lost
GDP growth between 2022 and 2028
(equivalent to annual GDP of France) '
8 - 8 4
f \ /
6 - In 2022 EUR 170 billion were lost GDP 6 /
growth while the gas price hike led to Increased
/ increased gas costs of around EUR 250 inflation
billion
4 4 ,
Q2 2023 expectations
2 - Q3 2021 expectations 2 1 /////mfflfffffflffff
Q3 2021 expectations
Q2 2023 expectations
0 0

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

* 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: Rystad Energy, ECB SPF
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Scenarios not based on target outcome indicate higher gas demand

European demand outlook by scenario

Bcm
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Scenarios used to contextualize Europe’s supply options

European demand outlook by scenario
Becm
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Insufficient domestic, piped gas and contracted LNG suggest Europe needs 2,300 Bcm of new
(LNG) supplies through 2040

Bcm
CaIIon addltlonal \ 1100

1.000
- ”
800

700
Piped gas

Domestic

600

500

300

200

100

400 -

Production by increment group sorted by competitiveness

Historical Demand outlook Short-term Long-term supply gap
: Bem Bcm Billion EUR**
; EU FF55 mix +
RoE electrification + 625
all H2 from NG
' 1
S S 1
s g I 603
RS > !

S 5 '
%) ~ . .
‘ EU FF55 m|x + R.oE high 410 318 262
electrification
] Y N :
N
N\ N \\ N

W
W

TR
““I““lllllllll

2029

2015 2017 2019 2021 2023 2025 2027

N

NN AN

2031

Note: Contracted LNG volumes as of end of October 2023; *Base increment group includes storage. **Based on 10 USD/Mmbtu, 0.9 EUR/USD and 35.7 trillion btu per bcm
Source: Rystad Energy research and analysis, GasMarketCube, European Commission, UK BEIS
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Europe and Asia compete for LNG supplies with Europe at record high share in LNG market

European* gas demand in 2025

LNG market split by contract status in 2025

Asian** gas demand in 2025

Max 664 Bcm

Weather & Economy

569 Bcm

Minimum demand

(implies 243 bcm from
LT contracted LNG)
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Note: Contracted LNG volumes as of July 2023; *Includes selected European countries for the study; ** Variation driven by Japan, China and South Korea
Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube
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Policy recommendations

 Recognize value of diversely/sufficiently supplied resilient gas system to reduce market volatility exposures:
o Avoid political signals / legislative barriers / market interventions that could discourage long-term supply contract
o Recognize important role of natural gas in supplying Europe with affordable, reliable, and non-intermittent / balancing fuel in power mix

o Support development of domestic resources with lower cost, lower GHG footprint, results in higher autonomy, economic activity, fiscal
revenues : all domestic gas can be produced while still meeting net-zero objective !

o Recognize security of supply value of ample LNG regas capacities; avoid premature infrastructure decommissioning

* Recognize value of realistic demand forecasts

o Essential role of low-carbon H2 in energy transition =» Importance of forthcoming DA on methodology

* Recognize value of stable, reliable framework for significant investments to supply Europe’s energy needs
o Pragmatic policy making with long-term, technology open approach can reach net-zero objective at lower cost to society

o Genuine impact assessment of market interventions
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2. Role of low-carbon

H2 in the future
energy system
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The potential of low-carbon H2 to reach climate neutrality

« Reaching climate neutrality by 2050 requires the right regulatory
framework for scaling up technologies to reach deeper GHG emission cuts.

« H2 could effectively facilitate the decarbonization of the gas system and
connected sectors - H2 from natural gas with CCS and pyrolysis has the
potential to develop a commercial market for clean/low-carbon H2.

Gas pyrolysis Gas reforming

* Deploying low-carbon H2 at scale and making use of the existing H2

infrastructure can help create a European H2 market - facilitates the
cost-effective integration of renewable H2 into the grid.
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Hydrogen4EU

CHARTING PATHWAYS TO ENABLE NET ZERO

H2 long-term contribution in the energy mix

Evolution of energy end-use

~ -10% thanks to electrification
& energy efficiency

Historic 2030 2050
~1130 Mtoe ~1000 Mtoe

: Direct o i
- QOil - Natural gas - Coal oRewablos - Electricity - Heat - Hydrogen & derivatives




Role of low-carbon H2 through 2040 — In a nutshell

Scenario if all EU H2 & e-fuels (FF55 1.5°C scenario) produced with natural gas / CCS - Increases demand for
natural gas by 122 Bcm/a in EU and for CO2 storage by 232 Mt/a
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* Final energy output is converted on energy-equivalence basis, whilst natural gas feedstock requirements include the efficiency differences between technologies for each low-carbon gas

European demand outlook by scenario

Becm

UK

Non EU

EU FF55 mix +

S all H2 from NG

EU FF55 mix (1.5°C) + RoE
high electrification

RoE electrification +

EU27

EU’s FF55 implies 25 Mt/a H, produced by 2040

* 25 Mt RES H, in EU require 1275 TWh/a power with 485 GW
wind capacity (2.5 times 2022 capacity)

* 25 Mt low-carbon H, in EU require 122 Bcm/a natural gas and
232 Mt/a CO, storage

Hydrogen

+177 Bcm/a (Europe)
(EU: +122 Bcm/a)

Source: Rystad Enerqgy research and analysis, Rystad Enerqgy GasMarketCube, European Commission, UK Department for Business, Energy & Industrial Strateqy, |IEA, Equinor, TotalEnerqgies
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3. The role of

Carbon Capture and
Storage
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Overview of existing and planned CO:z storage projects in Europe
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Build-up of CO:z storage injection capacity in Europe
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CCS Is a key enabler for a resilient energy system

« CCS is widely recognized as a key enabler of climate neutrality:
o It is one of the only options to decarbonize energy intensive industries
o When used with gas in power generation it reduces CO2 emissions by 90%
o When used for producing hydrogen from natural gas it is one of the most cost-efficient in terms of €/CO2 abated

« CCS is back on the EU political agenda:
o Net Zero Industry Act: establishes a 50MtCO2/y storage obligation for Oil& Gas entities by 2030
o Industrial Carbon Management Strategy: sets actions needed to enable the development of the CCS value chain

* There is enough storage potential in Europe: about 500 GtCO2 to cover the CO2 demand from
iIndustry ranging from 0.3 to 1.4 Gt CO2 per year by 2050

o Important role of bilateral agreements to unlock all storage potential

 But in Europe.. an enabling framework with economic incentives is still incomplete
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Need for a sustainable business case for CCS projects

e . co2
Industrial Emitter <« CO2 Aggregator S emd  Transporiation e Offshore Infrastructure / Storage Operator

Company

L i ke 11 i e S il it
T o ; 22: FT wessse WIEW _200 | ¢ 3 <

coz2 Gathenng Temporary S| Temporary Onshore Offshore Injection Site
frunkPpeine | Hiauetaction PP Storage conditoning Pipeline Pipeline CO2 Storage

Indicates contractual relationship

+ CCiDs *+  Government backed guarantees * Targeted funding
+ Targeted funding + (02 aggregators with public backing * Long term store-or-pay contracts
* Long term CO2 offtakes contacts * Long term back-to-back * Financial security optionality
* Economic incentives + capacity bookings * Improving the framework for cross-border
+ Regulated tariffs carbon accounting and bilateral
agreements

Emitter Transportation Storage & offshore
with capture infrastructure operators infrastructure operators
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For more information please contact:

Iskren Kirilov

Head of Institutional Relations

Ik@iogp.org

IOGP Europe

Avenue de Tervueren 188A, B-1150 Brussels, Belgium
T: +32 (0)2 790 7762
E: reception-europe @iogp.org

IOGP Headquarters IOGP Americas IOGP Asia Pacific IOGP Middle East & Africa
T: +44 (0)20 3763 9700 T: +1 713 261 0411 T: +60 3-3099 2286 T: +1 713 261 0411 www.iogpeurope.org
E: reception@iogp.org E: reception-americas@iogp.org E: reception-asiapacific@iogp.org E: reception-mea@iogp.org
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