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About Aurora

Aurora provides market leading forecasts & data-driven intelligence
for the global energy transition
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About Aurora

Our market leading models underpin a comprehensive range of AURSRA

seamlessly integrated services to best suit your needs

Advisory
Access tailored expert advice
and analytics for your crucial projects
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Software Solutions

Make standard analysis bespoke
through direct access to our models

Subscription Analytics
Receive regularly updated forecasts,
sample investment cases and

timely deep-dives

Models & Data

Market-leading models for power, gas,
hydrogen, carbon, oil & coal markets

Trusted advice and dedicated support for strategy,
investments, transactions and policy engagement

1,400+ projects globally

Unique Saa$S subscriptions to create your own scenarios
and asset-specific investment cases

150+ company licenses

Industry-standard outlook reports, bankable price
forecasts and strategic insights for power and commodities

750+ subscribing companies

Proprietary and continuously updated cutting-edge
models populated with highest quality curated datasets

Developed over 10 years, 40+ dedicated modellers
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About Aurora

We work with a very broad range of clients ... their constant
challenge keeps us up on our toes and ensures our independence

AURSRA

“With its capabilities, intellect and with its credibility Aurora plays an essential role
bringing the dialogue [in the global energy transition] to a different plane”

Shell Ben van Beurden, CEO, Shell
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Poll 1: AURSRA

In your view, will an agreement be reached on Ukraine natural gas transit?

A. Agreement will be renewed under current terms

B. Agreement reached that allows for daily bookings, but no long-
term contract

C. No agreement, all gas flows stop forever

D. No agreement for now, but gas flows restart after the war in
Ukraine ends

Aurora Energy Research CONFIDENTIAL 7



Overview of Russian gas flows into Europe and Ukraine transit agreement

Once the EU’s largest supplier, Russian pipeline gas now accounts for

only 8% of imports — a dramatic shift from nearly 50% in 2019

Main Russian gas export routes to Europel2
bcm

Nord Stream 1 & 2
55bcm/a each

Yamal

33bcm/a
w Ukraine Transit
y 28bcm/a
' (formerly
‘} 40bcm/<)

P

- Turk Stream Blue Stream
31‘.€§‘C{n_/a 16bcm/a
D

Il Russian pipeline routes into Europe [l LNG

i Impact of EU’s shift from Russian gas:

= |dle capacity and stranded assets, the prime example being the
Nord Stream 2 pipeline. While the pipeline was physically
completed in never received the necessary regulatory approval,
resulting in substantial sunk costs.

» Russia’s strategic leverage and use of pipeline gas as a bargaining
tool has diminished.

» |nternational sanctions on Russia limit planned LNG projects,
reducing Russia’s capacity to redirect its gas to other markets.

Share of Russian pipeline gas in total EU imports

%

25%

22%

2019
I Ukraine Gas Transit

30% 31%

13%
5%

13%

11%
2020 2021 2022
Rest of Russian Pipeline ¥ Other supply

2023

AURSRA

1) Shown figures represent annual capacity 2) Includes both currently operational and previously used pipelines

Source: Aurora Energy Research
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Overview of Russian gas flows into Europe and Ukraine transit agreement

Ending Russian gas transit via Ukraine means halving Russia’s remaining AURSRA
pipeline gas exports to Europe

Russian monthly pipeline exports to Europel! by main routes

bcm
12 24 Feb-22: Russia begins invasion of Ukraine
10 8 Apr-22: EU 5th package sanctions

8 10\May-22: Disruption to Sokhranovka entry point

6 18 May-22: REPowerEU comes into force

4 | 26 Sep-22: Nord Stream 1 and 2 pipeline explosions

2 S — _—— —
0

Sep- Dec- Mar- Jun- Sep- Dec- Mar- Jun- Sep- Dec- Mar- Jun- Sep-

21 21 22 22 22 22 23 23 23 23 24 24 24
Share of Russian pipeline gas in total European gas imports?
% ﬂey recent events \
o = Gazprom informed Austria’s OMV that it will suspend deliveries
50% . . ,
o under its long-term gas contract, following OMV's announcement

40% that it would seek to recover more than €230mn after an

30% BN arbitration ruling. Flows via Ukraine, however, appeared nearly

20% ARRRERRR unchanged.

10 sRUninii i mentcnnmunnliinnnnnniiiinl = SPP (Slovakia) signs pilot short-term supply deal for December

0% deliveries with Azerbaijan’s SOCAR.

Sep- Mar- Sep- Mar- Sep- Mar- Sep-

21 22 22 23 23 24 24 = Ukraine’s energy ministry confirmed that there are no ongoing
k negotiations on Russian or any other transit through Ukraine. /

B Nord Stream ¥ Yamal® B Ukraine* TurkStream WM Finland + Baltics [l Russian Pipeline Share

1) Europe includes EU-27, the UK, and Switzerland, but excludes Turkey. 2) The share does not include production and storage withdrawals/injections. 3) Excludes non-Yamal flows from Poland to Belarus. 4) Includes Sokhranovka (until May 2022) and Sudzha
entry points.

Sources: Aurora Energy Research, ENTSO-G CONFIDENTIAL 9



Overview of Russian gas flows into Europe and Ukraine transit agreement

Europe’s LNG imports from Russia have increased, but Western AURSRA
sanctions have slowed buildout and exports from new terminals
Russian monthly LNG imports by selected EU countries UK bajnasniﬁ?é Baltic Stajt?ag-azrﬁ Eﬁ J1‘$;24‘ End Sep-24:
bcm 8 Apr-22: imports from Poland call for ban package of galf](?trilgnul_sNG
”c EU 5th pgckage Russia of Russian LNG sanctions vessels linked |
. of sanctions to shadow
20 = | o . fleet.
1.5 m N I .

1.0 m l - _1 I . AN m
II o
il LaRinninns

Sep- Dec- Mar- Jun- Sep- Dec- Mar- Jun- Sep- Dec- Mar- Jun- Sep-
21 21 22 22 22 22 23 23 23 23 24 24 24
Share of Russian LNG in total EU imports1:2
% / Implications of Western sanctions: \
10% » Ban on transhipment services, aiming to prevent the use of EU
8% B facilities as transit for Russian LNG to non-EU destinations.
6% i B=s0m=z= BUREE RED s _RRRRRERREERERIEDR = |nvestment and export restrictions limiting the export of services
e R EEEEEEEEEEEEEEE RS EEEEEEEEEEEEEEE G and goods to Russian LNG projects under construction.
22 AU RRRRRRRRRRRRRRRRRRRRRRRRRRRRRREE = Banonimporting Russian LNG through terminals not connected
0% to the EU natural gas interconnected system.
Sep- Mar- Sep- Mar- Sep- Mar- Sep- k /
21 22 22 23 23 24 24

[ | Belgium France M Netherlands B8 Spain 7 Rest of Europe [ Russian LNG Share

1) Europe includes EU-27, the UK, and Switzerland, but excludes Turkey. 2) The share does not include storage withdrawals/injections in the supply mix.

Sources: Aurora Energy Research, Refinitiv CONFIDENTIAL 10



Overview of Russian gas flows into Europe and Ukraine transit agreement

Possible pathways for Russian gas transit via Ukraine from 2025

End of 2024

v

Ukraine transit

agreement

v

S

2025

Agreement expires

EU to find alternative sources

Price volatility in the short-term

Knock-on effects in other
geographies

Agreement reached
Possibilities:
» Renewal under same terms
» Renewal under alternative terms
» Short-term agreement
» Virtual transportation via swaps
= Daily bookings

Ukraine and Russia keep income from
transport fees and sales, respectively

Less risk for dependent EU countries

I

Beyond 2025

The Russian LNG question

Q Ban Russian LNG imports outright
—» &/ Allow Russian LNG imports
%% Middle-ground approach

Challenges

How can a new agreement be reconciled with
the non-binding target to decouple from
Russian gas by 2027?

Could new US LNG liquefaction projects
coming online after 2025 displace Russian

With decreasing demand expected in Europe,
what should be the duration of a new
agreement?

If transit is to continue via swaps, where will
the gas come from?

AURSRA

Source: Aurora Energy Research
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Poll 2:

In case a transit agreement is not reached, what supply source could

offset the lost gas:

A.

Pipeline supply from Norway, North Africa, and the
Southern Gas Corridor (Azerbaijan)

Russian LNG
US LNG

No replacement, resulting in demand destruction

AURSRA

Aurora Energy Research
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Agenda AURSRA

I. The Ukraine transit agreement and overview of Russian gas flows into Europe

I1l. Knock-on effects around the world
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Impact on European supply balance

If Ukraine gas transit stops on 1 Jan 2025, lost Russian pipeline gas
would be largely offset by increased LNG imports

Mid-term changes in European? supply balance vs Aurora’s Central forecast

bcm

30
25

2 BB

15
10

J

2025 2026 2027 2028 2029 2030

LNG Russia [l Storage B North Africa [l Norway

2031 2032 2033 2034 2035

Indigenous Production B Others

1) Europe includes EU-27, the UK, and Switzerland, but excludes Turkey.

Source: Aurora Energy Research

AURQRA

Key changes in
European balance

In our alternative scenario, the
loss of transit in 2025 is mainly
offset by storage withdrawals
and redirected LNG flows

From 2026 onward, North
African pipeline supply partly
displaces storage withdrawals

As new liquefaction projects in
the US come online, LNG
compensates for reduced
pipeline supply from Russia

Between 2025-2035, we expect
LNG to account for 82% of the
lost Russian pipeline supply,
with North Africa contributing
an additional 10%. The
remainder is covered by an
uptick in domestic production
and other sources




Impact on European supply balance

Redirecting US LNG from Asia offsets Ukraine transit loss in 2025,
with no increase in Norwegian supply

Changes in gas flows by major import sources in 2025 vs Central

bcm
& 5 o)
We do not expect Norwegian flows to change
in the short-term, reflecting production
. ’ . : Norwa

constraints. However, higher prices could 4 ©

?ncentivise production within limits of current +0.00bcm 7 Austria, Slovakia, Hungary, and

infrastructure. ¥ the Czech Republic face
y r heightened risk of price shocks
HES due to their reliance on the
ol Ukraine transit route.

United States

\ 4

+10.61bcm

Russia

\ 4

+0.13bcm

The shift in supply sources

underscores Europe’s reliance on o°
multiple routes to stabilise supply ¢
and reduce vulnerabilities to

single-source disruptions.

Algeria and Libya
+1.60bcm

" TurkStream

+4.70bcy

TAP and TANAR
[ ° ey 17 +0.44bcm

B Risk of higher price shock  [Jl| Pipeline I usLNG [ Russia LNG

Source: Aurora Energy Research

AUR < RA

Russia seeks alternative route
for its gas through TurkStream
route with options of additional
gas flowing to Turkey and
Southeastern Europe

Azerbaijan becomes a bigger
supplier via TANAP and TAP
corridor, supplying 0.44 bcm
more thanin Central in 2025

While constrained in 2025, TAP
and TANAP undergo capacity
expansions of 16 bcm and 10
bcm, respectively, support the
corridor’s increasing importance

Production constraints and
demand growth in North Africa
in 2025 prevent significant
additional exports to Europe

CONFIDENTIAL 15



Impact on European supply balance

Alternative pipeline routes and higher LNG flows via Germany

AURSRA

compensate for the loss of Ukraine transit in the mid-term

Selected routes! into South and Eastern Europe - changes vs Central
Utilisation rate

15%

10%\/\/\ // \//
_/

e —

.
% LN/ ~

0,

5025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

= TAP — TurkStream =— North Africa

LNG sendout in selected North West Europe countries - changes vs Central
bcm

Share of LNG imports by major sources to Europe - changes vs Central
Percentage points

4%
2%
0%

-2%

-4%

-6%

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
I United States M Russia M Middle East

20

/

15 /

10

S — —
O;

-5
2025 2026 2027 2028 2029

— Germany — France — Belgium — Netherlands

2031 2032 2033 2034 2035

1) TAP=Trans Adriatic Pipeline; North Africaincludes Algeria and Libya

Source: Aurora Energy Research
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Agenda AURSRA

I. The Ukraine transit agreement and overview of Russian gas flows into Europe

Il. Impact on the European supply balance compared to Aurora Central
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Knock-on effects

Ending Ukraine transit drives a shift in global LNG flows in 2025, with

limited upside for Russia in the mid-term

Changes in global LNG flows in 2025 vs Central?

bcm

Given

export
constraints in 2025, LNG
flows are redirected from
Asia to Europe until new
projects come online.

capacity

e

Russia finds a market in Brazil
as a strong draught in 2024
limits hydropower generation,
calling for LNG.

10 united States [l Russia [l Middie East

- Australia - Consumer regions

g +0.29

AURSRA

Russian LNG exports to Europe
and key Asian consumers show
minimal changes vs Central.
This is explained by significant
market access barriers, along
with the impact of Western
sanctions.

Major Asian consumers rely on
Australian and Middle Eastern
imports to cover supply gaps
during the initial shock.

1) Shown LNG balances are for major global exporting countries.

Source: Aurora Energy Research
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Knock-on effects

China benefits from access to Russian pipeline gas, while other Asian

AURSRA

consumers shift towards the Middle East and Australia

Main gas routes to selected APAC countries!?2

bcm
~ze PO Q’_\:} —
: J“ Power of Siberia 1
Power of Siberia 2 38bcm/a
50bcm/a X
TR SKV*
Central Asia- §1Obcm/a
China® ~ ‘ ‘.
55bcm/a ‘ ' .
L N
", wh g ‘
<«
S~ £
USLNG k ‘ -

Middle East LNG‘

S .h
!‘ ?;) }%@

I Australia LNG

Russian LNG

Other LNG

A 4

m Key changes

» |mports of US LNG fall by 10.3bcm in 2025, replaced by Australian
(+6bcm), Canadian (+2.3bcm), and Middle Eastern (+1.4bcm) LNG

» China benefits from higher pipeline supply in 2027-2035, with
additional flows of 4.1bcm/a compared to Oct-24 Central

» |ndia, Japan, Korea, and Taiwan increase LNG imports from the
Middle East by 1.8bcm/a in 2025-2035

APAC countries gas balance - change vs Central
bcm

15
10
5

-5
-10
-15

2025 2030 2035

M ripeline Other3 M Russia LNG M AustraliaLNG B USLNG [ Middle East LNG B Other LNG

1) Selected APAC countries include China, India, Japan, South Korea, and Taiwan 2) Power of Siberia 2 and SKV pipelines are planned, the remaining are operational 3) Includes indigenous production and storage 4) Sakhalin-Khabarovsk-Vladivostok pipeline

5) Planned expansion of 30 bcm/a through Line D
Source: Aurora Energy Research
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Key Takeaways AUR@RA

II Europe has significantly reduced its reliance on Russian pipeline gas, which now represents around 14%
of total imports compared to nearly 50% just five years ago

Ending Ukraine gas transit would cut ~50% of the remaining Russian pipeline flows into Europe

H Redirected LNG from Asia and strong storage withdrawals can absorb the impact in 2025, with North
ﬁ African pipeline supply and additional US LNG underpinning supply stability in future years

: Upside for Russian LNG into Europe remains limited due to the impact of sanctions and will likely find a
market for its gas in friendly economies like China and India, as well as domestically

Aurora Energy Research 20
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General Disclaimer

This document is provided "as is" for your information only and no representation or warranty, express or implied, is
given by Aurora Energy Research Limited and its subsidiaries Aurora Energy Research GmbH and Aurora Energy
Research Pty Ltd (together, "Aurora"), their directors, employees agents or affiliates (together, Aurora’s "Associates") as
toits accuracy, reliability or completeness. Aurora and its Associates assume no responsibility, and accept no liability for,
any loss arising out of your use of this document. This document is not to be relied upon for any purpose or used in
substitution for your own independent investigations and sound judgment. The information contained in this document
reflects our beliefs, assumptions, intentions and expectations as of the date of this document and is subject to change.
Aurora assumes no obligation, and does not intend, to update this information.

Forward-looking statements

This document contains forward-looking statements and information, which reflect Aurora’s current view with respect
to future events and financial performance. When used in this document, the words "believes", "expects", "plans”, "may",
"will", "would", "could", "should", "anticipates", "estimates", "project", "intend" or "outlook" or other variations of these
words or other similar expressions are intended to identify forward-looking statements and information. Actual results
may differ materially from the expectations expressed or implied in the forward-looking statements as a result of known
and unknown risks and uncertainties. Known risks and uncertainties include but are not limited to: risks associated with
political events in Europe and elsewhere, contractual risks, creditworthiness of customers, performance of suppliers and
management of plant and personnel; risk associated with financial factors such as volatility in exchange rates, increases
in interest rates, restrictions on access to capital, and swings in global financial markets; risks associated with domestic
and foreign government regulation, including export controls and economic sanctions; and other risks, including

litigation. The foregoing list of important factors is not exhaustive.

Copyright

This document and its content (including, but not limited to, the text, images, graphics and illustrations) is the copyright
material of Aurora, unless otherwise stated.

This document is confidential and it may not be copied, reproduced, distributed or in any way used for commercial
purposes without the prior written consent of Aurora.
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