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Sharing Experience

Sharing Experience

Building bridges between the oil industry and academic circles by delivering
technical or business-related presentations by professors or experts.
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OIL & GAS and ENERGY GLOBAL ISSUES
A Toolbox to understand the World of Energy
in the Global Economy

The Toolbox is updated twice a year and benefits from the
contributions of TPA Professors:

Coordination: GUERITTE Christian

LUC Benoit, PERSILLON Philippe, CORDIER Jean-Pierre, PAPEE Jean, MULLER Isabelle,
DEUTSCH Denis, FOURCADE Bernard, MICHAUD Olivier, SAINCRY Daniel, FOURNIE Francois,
CHOUX Jean-Claude, BERA Jean, GUYS Philippe, DE MERVILLE Eric, DUMAY Jean-Michel,
VALDELIEVRE Michel, FONTAINE Jean-Marc, FERRIER Jéréme, BITEAU Jean-Jacques, PETTEAU
Pascal, NOSJEAN Nicolas
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Oil industry: general considerations
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Energy and Life: Carbon is a Vital Element for the day to day Life.
It also creates nuisance in relation with the Climate change
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The Formation of Hydrocarbons
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Source Rock

Organic matter falls

1

Sediments and organic
matter at the sea bottom
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Maturation

Land or ocean

BVN T

Organic matter
is burried

Pressure increase

ILLUSTRATION ; PASCAL PINEAU

Temperature increase

Oil and gas appear
in the source rock
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Migration

Hydrocarbons go up to the surface

Gas

Water

ILLUSTRATION : PASCAL PINEAU

Source rock

Oil
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Entrapment

ILLUSTRATION : PASCAL PINEAU

V8

Yo

Seal: impermable
rock

Reservoir
rock

Source
rock

Trapped water, oil & gas
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The Petroleum System Process

Petroleum System Process
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The Petroleum System Processes
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Conventional vs Continuous Resources

Conventional vs. Continuous Resources

Land surface \\

: N
Conventional Coalbed gas
structural gas
accumulation

Conventional
structural oil
accumulation _

Conventional
stratigraphic gas .

accumulation

Transition
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e
S A o . O~ S I ~ o b o =
Continuous gas _— U

accumulation

Tens of miles

Conceptual diagram illustrating the differences in geologic context
between conventional and continuous (nonconventional) petroleum
resource accumulations. Modified from Schenk and Pollastro (2002).
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Source: USGS 3 April 2012 17 TPA Toolbox Energy Book 4 - Qil

hat) (9]



Reservoir Rocks

» There are 3 main rock families

« lgneous, Metamorphic, Sedimentary
» Hydrocarbons are found only in sedimentary rocks

« Clastic rocks composed of grains with different sizes (sandstones)

« Carbonated rocks composed of carbonate material (limestone, dolomite)
~The Reservoir trilogy

. Porosity: ¢

» Permeability; K

» Saturation: S

TPA 18 TPA Toolbox Energy Book 4 - Qil ‘9@
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Reservoir Types

Impermeable
T cap rock
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Various types of hydrocarbon fields

Les trois principaux types de gisements d'hydrocarbures

Gisement
de pétrole

20
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Key Considerations about
Energy Fundamentals

For the last 70 years :

*

* & o o

Oil has been the dominant source of Primary Commercial Energy (40% of world total in
average)

Oil has been the economic regulator of all energy prices.

Oil has been the physical regulator of the World Energy System.
OPEC has been the regulator of World Oil System.

Saudi Arabia has been the regulator of OPEC.

During the last decades, the emergence of Light Tight Oil (LTO), Shale Oil (LTO) and Shale Gas
production in the US has changed the game. US is now the N°1 Oil Producer in the world.

The 2020 Covid-19 sanitary crisis and the war in Ukraine again shows that the World Economy and
its Energy balance can be strongly upset by unexpected events.

The new constraints attached to Climate Change and Energy Transition will have major
consequences on the World Oil Production scenarios for the next decades to come.

What about 20307 20507 21007
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World GDP PPP ($2025) vs Qil Production (1)

A good correlation, with impacts of external events

World GDP PPP (T$2025)
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Oil includes condensates, NGL, Tight Oil, Shale Oil, Xtra heavy Oil ,,
TPA GDP expressed in PPP, constant money US$ 2025, using US CPI
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Average Oil Intensity:

From 1950 to 1979: 0,057 toe/k$2025
From 1985 to 2005: 0,044 toe/k$2025 :
From 2009 to 2019: 0,029 toe/k$2025 202
From 2020 to 2025: 0,024 toe/k$2025

Oil crisis
1973 & 1979

1950

Covid 19

Oil Production (Mb/d)

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105
Source: Ch.Guéritte/Data from World Bank July 2026, Maddison, El Stat.Review 2026
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Oil Production vs World GDP PPP ($2025) (2)
A good correlation, with impacts of external events

Oil Production (Mb/d)

80 2000

Covid 19

Oil crisis
1973 & 1979

1950

Oil includes condensates, NGL, Tight Oil, Shale Oil, Xtra heavy Oil ,,
TPA GDP expressed in PPP, constant money US$ 2025, using US CPI
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Average Oil Intensity:

From 1950 to 1979: 0,057 toe/k$2025
From 1985 to 2005: 0,044 toe/k$2025
From 2009 to 2019: 0,029 toe/k$2025
From 2020 to 2025: 0,024 toe/k$2025

World GDP PPP (T$2025)

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Source: Ch.Guéritte/Data from World Bank July 2026, Maddison, El Stat.Review 2026
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World Primary Energy Demand - 2024
+ 2,0% vs 2023

RENEWABLES

MODERN BIOENERGY
SOLID BIOMASS
HYDRO

NUCLEAR

OIL
5%

COAL

# 654 EJ
= 15,6 Gtoe*

* out of which electricity generation # 6,2 Gtoe # 29 700TWh (eq. Primary Energy)

Source: Data from IEA WEO 2025. Nota: Sums might not be equal to 100% due to rounding
TPA Solid Biomass: tradit. wood & charcoal & solid residues. Modern Bloenergy fisiuid & gaseous bioenergy (biofuels  TPA Toolbox Energy Book 4 - Qil ‘_@

& biogases) Renewables: Solar, Wind, Geothermal, Marine Energy,.. :)
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Total Final Consumption — 2024
+ 2,0% vs 2023

By type of Fuels By sectors
RENEWABLES OTHER

BIOMASS
HEAT

INDUSTRY

OIL
ELECTRICITY 21%

BUILDINGS

COAL
GAS TRANSPORT

# 453 EJ = 10,8 Gtoe

Nota: Sums might not be equal to 100% due to rounding
OTHER relates to agricultural sector & other non-energy use

Source: Data from IEA WEO 2025
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How to explain the difference between 15,6 & 10,8 Gtoe?

To produce final end-used Energy products, it is
necessary to transform them.

1) Oil products are fabricated from crude Oil in
refineries where industrial processes generate
losses.

2) Electricity is an important part of final
consumption. Electricity is not a primary Energy,
it must be produced through thermal or nuclear
Power Plants, renawable energies which have
each a limited Efficiency ratio.

3) Other type of losses exist in transmission &
distribution systems.

Losses in Power Plants # 3750 Mtoe
Other losses # 1050 Mtoe
Total losses # 4800 Mtoe

Electricity generation 2024 by fuel Equivalent Primary Energy

Mtoe TWh El Mtoe TWh Conv. Coeff.
Oil 65 757 2% 3 197 2294 33%
Gas 583 6785 22% 24 1576 18338 37%
Coal 928 10798 35% 39 2813 32721 33%
Nuclear 204 2835 9% 10 739 8591 33%
Hydro 382 4448 14% 16 382 4448 100%
Bioenergy 65 760 2% 3 251 2923 26%
Solar PV 178 2073 1% 1 178 2073 100%
Solar CSP 2 20 0% 0 2 20 100%
Wind 218 2533 8% 9 218 2533 100%
Geothermal 9 100 0% 0 86 1000 10%
Marine 0 1 0% 0 0 1 100%
Renewables 406 4721 15% 17 484 5627 84%
Total 2675 31110 100% 112 6443 74942 42%

Source: Data from IEA WEO 2023. 1TJ = 0,2778 GWh = 23,88 toe

For the conversion from Final Energy to Primary Energy, international standards are used for Plants Energy Efficiency
TPA Toolbox Energy Book 4 - Oil
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History of Oil/Liquids Production from 1965 to 2025
A constant growth — Covid impact in 2020 — Rebound thereafter

(Mb/d)
110 Impact of Covid-19
100 f\
90
80
Second Oil Shock
70 First Oil Shock
m OPEC
60
B Others outside OPEC
50 . .
- B Former Soviet Union
40 Dismantiment of ex-USSR m OECD
30
20
10 Decline _°f OECD Emergenge and increase
0 production of US Tight Oils production
n N O = MmO 1D N O =S MO 1IN NN O =5 MO N N O =5 0O NN O = M0 N N OO - MM W
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0,

Source: Ch-GUéritte/Data from El Stat. Review 2026. TPA Toolbox Energy Book 4 - Qil
TPA Includes crude oil, condensates, NGLs, shale oil, tar sands. Excludes Biofuels 6@
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In the recent past, Oil growth was coming from OECD, namely US (LTO), decline in
2016, rebound in 2017, sharp increase in 2018, +1,7 Mb/d in 2019 — Decline in 2020
(Covid) for all regions- Rebound thereafter - OPEC still “Swing Producer”
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20

-0,5
1,0
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1991...... 2005...... 2010....... 2015....... 2025

TPA
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Annual changes in Oil Production (All Liquids) from 1990 to 2025 — (Mb/d)
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1991...... 2005......

) In the past, OPEC was the Regulator of the World Oil System and still is

LTO production in the US has now a major impact

Source: Ch.Guéritte/Data from El Stat. Review 2026

LTO: Light Tight Oil

TPA Toolbox Energy Book 4 - Oil
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Impact of Shale Oil Production
A Game Changer

During the past decades, OPEC was the World Oil market
« Swing Producer »

The Shale Oil, Light Tight Oil (LTO) Producers in the US
did create a new balance.

In 2025, US is by far the 1st Oil Producer in the World

TPA 30 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Investments
(Figures & estimates vary according to sources)
See also Book 2 Energy — Chapter 15

TPA 31 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Reminder: Oil Industry Global World Investment 1970-2010

600 G$
500 Others : transport, marketing(estimates)
Bl Petrochemical )
Refining B 4
400 B Exploration/Production | SR

As from 2002, China and Russia included

300

200

100

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

TPA Source : IFP et divers 32
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Oil & Gas Upstream Capex 2016 — 2026e (G9)
After a high in 2014, a decline. A lowest in 2020 (Covid). A rebound thereafter

Global upstream investment rises marginally in 2026, with declines in North America and the
Middle East offset by increases in Africa and Central and South America

Oil and gas upstream investment (left) and by region (right), 2016-2026e

L R R R T L e I L

800 --cocosmimmmmmmaniiiiiiniaaae, B Bk B [

EDD nay CEEETY IR ana A A LA AR RA RS AR RS RS R RS + 4y CLTETYYYTATEIR - L L e e T T T T Y

400

Billion USD (2025, MER)

200

2016 2018 2020 2022 2024 2026e 2016 2018 2020 2022 2024 2026e
Rest of world Africa
m Qil Matural gas m Central and South America = Middle East

m Morth America
IEA. CC BY 4.0

Morth American investment falls in 2026 due to capital discipline and technological gains, while the conflict weighs on investment in the Middle East;
these drops are offset mainly by increases in Central and South America and Africa as recent discoveries are developed.

Motes: MER = market exchange rate. 2026e = estimated. For regional definitions, see the Methodology Annex.
Sources: |IEA analysis based on Bloomberg (2026), Bloomberg Terminal; FRED (2026), Producer Price Indexes; IEA (2025), WEO Database (accessed 20 May 2026); IMF (2026),
World Economic Outlook database (accessed 20 May 2026); Rystad (2026), Rystad Energy Cube Browser; and company reporting.

TPA Source: |IEA World Energy Investment 2026 33 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Oil & Gas Upstream Capex 2014 — 2025 (G$)

After a high in 2014, a decline. A lowest in 2020 (Covid). A rebound thereafter

Global up

1000
900
800
700

Billion USD

600
500
400
300
200
100

0

stream oil and gas capital spending

= Actual
mm Guidance
—0—Real (USD 2024)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025E

TPA Source: IEA Oil 2025 - Analysis and forecasts to 2030 34 TPA Toolbox Energy Book 4 - Oil
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Oil & Gas Upstream Capex 2015 — 2025 (G$)
Increased Capex from Middle East & Asia NOC'’s

Global upstream oil and gas capital spending by operator segment

ro
-
O

150

Billion USD (2024, MER)

n
()

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024  2025E

—=Middle East and Asia NOCs ===Qther NOCs Majors Independents

TPA Source: IEA Oil 2025 - Analysis and forecasts to 2030 35 TPA Toolbox Energy Book 4 - Oil
_ _ NOC: National Oil Companies
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Qil Upstream Capex 2010 - 2024
Rystad 2024
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Source: Rystad Energy 2024 36 TPA Toolbox Energy Book 4 - Oil ‘9@
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Qil Upstream Capex 2010 - 2024
by International Energy Forum (IEF) 2024

Upstream Oil & Gas Capex
Billion USD (nominal)

800
7oo

700 652 683

600 585 e 577 603

500 483 o= P 014y ==

---
400 — 410 e
300 -_—--3
200 =
"|I|III I||
0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024E

® North America m Asia Pacific Latin America ® Middle East
Africa = Europe Russia and Caspian

TPA Source: Rystad Energy 2024 37 TPA Toolbox Energy Book 4 - Oil ‘9@
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Oil & Gas Industry
Upstream, Downstream Activities

TPA 38 TPA Toolbox Energy Book 4 - Qil
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Liquids, Oil & Oil products: various categories

— Ot her crude

. Crude oil ]~ " ’

il Ir Conventional Ny i

= | production | \ oil Matural gas | Condensate

o Refinery | liguids " o
processing Ethane,

I gains ) | | propane,
butanes and
pentanes

Liquids | |
supply

- N

— Ethanol

e i

Biofuels | | [ )
Biodiesel
{ supply | || )

[ other |

| biofuels

TPA 39 TPA Toolbox Energy Book 4 - Qil
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Downstream Fundamentals — An Integrated Value Chain

Petrochemicals
Cracking molecules into chemical products

Ethane cracker

Oil & Gas Production

—
—d Ethylene

Plastics
mmmmmmmd Propylene
g suiions
Steam cracker aammma Benzene
» l Specialties
e Xylenes

Refining " Transport fuels, m_
. . gasolme diesel, jet g Toluene

Transforming crude oil
into oil products

n
ey
i

Domestic fuel Marketi ng
Bringing oil products to end customers

Linking
Bitumen .. . .
Linking production to transformation

sites and supplying clients

Oil products

40 TPA Toolbox Energy Book 4 - Qil
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A reminder: From crude to oil products
Basic process scheme

LPG

Naphtha

Kerosene

Diesel

Residue

Sharing Experience

Average yield of World product
simple distillation demand, 2012

: NGL fractionation LPG
7% Naphtha
Reforming I—I_)

Blend into diesel
Kerosene
Diesel
Cracking units Bunker fuel
4 Other products
41 TPA Toolbox Energy Book 4 - Oil
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A reminder: From energy sources to
petrochemicals products: Basic process scheme

¥ Food packaging
o - e
— £ Pralystyre ne Chcazes
I toduene,
MGls  — Fractiomtion sylenesy A
Dz posable cutlery
dehydrogenation ~ |~ | LPSL
- Sohennts
.T.
- Gasaline
ers Palpethylene —  Syntheticfibre
Crudecil —s  Refinery > S ki L —+  terephthalate ——
h 4 (FET) L% Plastic bottle
+ Propylene — A
o LB e
PETE
Polypropylene — | »  Carparts
—- 1
& o - e A | D
pp
Gasfication
_[" —» Catile
s Methandto- | % Polyethylene  —— :
Slefins (MTO) A A —* Diapetys
Steam Ly £ L Filmand sheets
Natwalges —» LU HODPE  LDPE
|, Polyvinyl chiaride - —
‘ Prosdunct Process l:;-.l - PFiipees:

O

TPA 42 TPA Toolbox Energy Book 4 - Qil ‘_@
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Oil Transportation

TPA

Sharing Experience
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Global Oil Flow Trends (2000)

Sharing Experience

2000

44
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Global Oil Flow Trends (2030)

-
Y

" EXPANDING FLOW TRENDS

TPA 45 TPA Toolbox Energy Book 4 - Qil
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Fifteen first Countries by Oil Exports Values - 2024 (G$)
Total World Exports Values # 1300 G$

(G$)
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oF < ¢ ° 2 A S o
600 {1&
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A particular Case: Thanks to Light Tight Oil and Shale Gas, US are now
Net Exporter of HC - Reminder: A 2017 view by IEA

4[][] L B A B 8 80 Bt £ B L L 00 £ R 0 B B0 LA B 6k B B B 0 6 Bt B R B £ 1 £ B B B B 6 60 B B B 0 08 6 B Bd L8 B £ 1
Net exporter of gas Net exporter of oil

Coal

Mtoe

i Gas
E—-ll

. Oil

balance
-400 -

-600 -
2000 2005 2010 2015 2020 2025 2030 2035 2040

The United States is switching already to become a nef gas exporter,
and is projected to become a net ocil exporter in the late 2020s

TPA Source: IEAWEO 2017 47 TPA Toolbox Energy Book 4 - Qil
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Oil Business and Geopolitics:
Close links

48

TPA Toolbox Energy Book 4 - Qil
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Oil major geopolitical hot points

I T T N T T

Strait of Hormuz

Bab el-Mandeb

Suer Canal

Malacca Strait

Turkizh Stralts
(Bosphaorus and
Dardeanedles)

Panama Canal

Gibraltar Straut

Persian Gulf, Gulf

of Ornan,
and the India Ocean

Red Saa and
Arabian Sea

Mediterranean
and RBed Sea

Indiian Ooesan,
South China
Sea, Pacific Ocean

Black Sea
and Mediterranesn

Atlantic and
Pacific Oceans

Medilermanasan
aea and
Atlantic Ocean

Iran, UAE, Cman

Eritres,
Somalia,
Ojibouti, Yemen

Egypt

Indonesa,

Singapore,
Malaysia

Turkey

Panama

ain
Gihl?nﬂar UK,

Morocoo

Watural Strait

Natural Strait

Artifical Waterway

Natural Strait

Matural Strait

Artifical Canal

Natural Strait

48 km

32 km

0.2 km

2.5 kmi

1 km

0.3 kmi

12 km

War, Piracy,
Threat of terrorism

Firacy, Highjacking,
Taanislflattacl-cs

War, Diplomatic issues,
Operational incidents

Dhiplomalic disputes,
Firacy,
Threat of terrorism

Enviranmental ssues

Infrastructure limitations,
weather and climate

Weather and Climals,
Diplomalic issues

Tanker War (1986-87)

LI5S Cole Attack (20000
Houthi attacks {Curmrent],
Somalian Firacy

Ever Given (2021)

Crapin 4 pira
al'l.l?ack 014?

Pollution of Mamara
Sea and stralt due to
heaavy ship traffic

Closure due to
hegvy rains (20100,
Restrictions due to

insarfficient water (curnenth

Blockade by the Spanish
Republican Navy (1%36)

Mare

Long

Long

Short

Mare

Long

ng;"li_r;l.iriad
capacity —
Suez Canal

Source: Disruption of Maritime Trade chokepaoints and global LMG trade: An apent-based modelling approach, Maritime Transport Research, Vol 3, 2022 (updated)
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Source: Global Voice of Gas IGU May 2024
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Oil major geopolitical hot points
Situation 2013

TPA
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OIL TRANSIT CHOKEPOINTS
Million of barrels of oil moved per day, 2013 (unless otherwise indicated)

Note: Bubble charts are to scale

within indlicated cotegory: DANISHSTRAITS 3.3  BOSPORUS 2.9 STRAIT OF HORMUZ 17

.

\

\ J

N Py
- V4

CAPE OF GOOD HOPE 4.9 STRAIT OF MALACCA 15.2

Source: US EIA 50 TPA Toolbox Energy Book 4 - Qil ‘9@
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Oil major geopolitical hot points
Situation 2024 (Figures in Mb/d)

51 TPA Toolbox Energy Book 4 - Oil
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Strait of Hormuz Exports & Imports
Situation 2024

_ Spotlight on global
Strait of Hormuz C hokepoints

Around 20% of today’s global oil and LNG
supplies flow through the Strait of Hormuz, a
maritime chokepoint in the Middle East.

\
Africa LNG N ([

Americas

™ Europe

M China
India

M Japan and Korea
Other Asia

Oil

Source: IEA WEO 2024 52 TPA Toolbox Energy Book 4 - Oil ‘_@
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Reminder: 2017 - Tensions in the Middle East.....

Sharing Experience

Courrier

Courrier =
international ‘

international

IRAN-ARABIE SAOUDITE

INNStasaldi g

\> e

Y G
i
Courrier International 15 juin 2017 Courrier International 16 novembre 2017
53 TPA Toolbox Energy Book 4 - Oil
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Oil Price
2018 A new Geopolitical Impact

*‘5\, i
ey -
- - A
_».; - ‘
= (e
. »

SANCTI(DNS

+ ARE™

COMING

TPA 54 TPA Toolbox Energy Book 4 - Qil
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June 2019 - Tensions in the Middle East
Oman Sea

Source: News Agency - ISNA/AP

55 TPA Toolbox Energy Book 4 - Oil
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2022 — Russia/Ukraine War
Major Impact on World Economy and Energy Markets

TPA

Sharing Experience

Growing pressures

Prices for energy, grains, and metals soared since the invasion of
Ukraine, signaling that inflation rates are poised to accelerate.

Brent Crude Oil European & US Natural Gas*
($US/barrel) ($US/MMBtu)
160 - 80 -
120 4 60
80 - 40 A
40 - 20 A
0 T T T 0 T T T
2013 2016 2019 2022 2013 2016 2019 2022
Corn, Wheat Metals Index**
($US/bushel) (2016=100)
12~ 300 -
9 1 225 -
6 A 150 -
3 A 75 A
0 T T T 0 T T T
2013 2016 2019 2022 2013 2016 2019 2022

Source: Bloomberg, USDA, Datastream, and IMF staff calculations.
Note: *European & US natural gas prices use the Dutch TTF and Henry Hub as

. H H - H proxies, respectively. **Base Metals Price Index includes aluminum, cobalt, copper,
Source: Harvard University — International Monetary Fund rom ore, load, molybdenum, nickel, fin, araniam. and zine. IMF
56



June 2025/Israel - Iran — US war - Threats on Hormuz strait

EXPLOSIONS ROCK
SOUTHWEST IRAN

" 4

L ) !'1
Israel - Iran

The US enters
the war

TPA Toolbox Energy Book 4 - Oil




March 2026/Israel — Iran — US war - Threats on Hormuz strait
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March 2026/Israel — Iran — US war - Threats on Hormuz strait

Sharing Experience

Oil

20 mb/d, around 25% world seaborne oil trade, transits the Strait - 80%
destined for Asia.

3.5 to 5.5 mb/d of pipeline capacity with the potential to re-direct crude flows
to avoid the Strait.

Lasting disruptions unlikely, but even if short-lived would have significant
impact on oil markets.

Natural gas

About 93% of Qatar’s and 96% of the UAE's LNG exports transit through the
Strait, representing 19% of global LNG trade.

Source — IEA March 2026 50 TPA Toolbox Energy Book 4 - Oil
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March 2026/Israel — Iran — US war - Threats on Hormuz strait

TPA
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March 2026/Israel — Iran — US war - Threats on Hormuz strait

Crude oil exports transiting the Strait of Hormuz by destination (2025)

Europe
0.6 mb/d

China

Americas
0.5 mb/d

Afw_——f/ gt2herbA§ia
rica :
0.2 mb/d b

Total does not match sum of adding individual numbers due to destinations not indicated. Source: |IEA analysis based on
Kpler.

Source — IEA March 2026 TPA Toolbox Energy Book 4 - Oil
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March 2026/Israel — Iran — US war - Threats on Hormuz strait

Oil product exports transiting the Strait of Hormuz by destination (2025)

Europe
0.5 mb/d

China

Americas
0.2 mb/d

Other Asia

Africa 2.1 mb/d

0.6 mb/d

Total does not match sum of adding individual numbers due to destinations not indicated. Source: |IEA analysis based on
g ,

Kpler.
Source — IEA March 2026 TPA Toolbox Energy Book 4 - Oil

TPA :

Sharing Experience



March 2026/Israel — Iran — US war - Threats on Hormuz strait

TPA
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Alternative routes

JASK

Arabian Sea

“) Strait of Hormuz _ East-West crude oil pipeline
® Ports Abgaig-Yanbu NGL pipeline
k @ LNG Terminals —— Abu Dhabi crude oil pipeline IEA. CC BY 40
Source — IEA March 2026 63 TPA Toolbox Energy Book 4 - Oil
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Global Oil Supply & Prices - IEA view May 2026

mb/d
110

108
106
104
102
100

9

%

04
Jan-25
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Global Oil Supply g nnual Change in Liquids Production
)
’ 0
h
10
-15
\ : 1025 2025 3Q25 4025 1026 2Q26 3Q26 4026
. B Americas Quintet B Other Non-OPEC+
' mBiofuels 0Saudi Arabia
Juk25 Jan-26 Jul-26 BOPEC Other BOPEC+ Non-OPEC

Source — IEA Oil Market Report 13 May 2026

170
150
130
110
90
70

20
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Resources and Reserves

TPA 65 TPA Toolbox Energy Book 4 - Oil ‘9@
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TABLE OF CONTENTS

Oil Industry: general considerations

Resources and Reserves

The impact of Unconventional Hydrocarbons

History of Discoveries

Production Profiles, Various Scenarios, Peak Oil

Oil production and consumption: past and present
Oil production and consumption: various pespectives

Available resources vs CO, emissions: the dilemma

© 0o N o a k~ w0 b =

Oil upstream: technical features and economics

-
o

. Oil prices: yesterday & today

-—
A

. The drivers for a long term oil price

-
N

. Oil prices: various scenarios for the future

-
w

. Oil industry stakeholders: governments, NOCs and IOCs
TPA 66 TPA Toolbox Energy Book 4 - Oil
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Oil: the physical regulator of the World
Energy System ... up to now.

Basic points:

Oil = a key element of world trade balances

For the last 50 years oil has regulated the variation of world energy demand
OPEC has been the « regulator of the regulator »

Saudi Arabia has been the « regulator of OPEC »

Ghawar has been the « regulator of Saudi Oil »

® 6 6 O o o

What about the future ? The Peak Oil issue and Cimate Change Challenges

TPA 67 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Some definitions (1)
Categories of petroleum Reserves and Resources (SPE)

TOTAL PETROLEUM INITIALLY-IN-PLACE (PIIP)

DISCOVERED PIIP

COMMERCIAL

PRODUCTION

1P

Proved

RESERVES
P

Probable Possible

SUB-COMMERCIAL

CONTINGENT
RESOURCES

2

3C

UNRECOVERABLE

UNDISCOVERED PIIP

Low
Estimate

PROSPECTIVE
RESOURCES
B;st
Estimate

UNRECOVERABLE

Range of Uncertainty

Source: SPE 2011

Increasing Chance of Commerciality —_—

Not to scale

Project Maturity
PRODUCTION SUb-ciasses
On Production
v & Approved for
0. . lz RESERVES Development
ol |3
$18]1° Justified for
; g Development
33
:(j ({ P Development Pending
< J 5 . . AT
:Z; ¥ CONTIN (’};'\I Development Unclarified
z g RESOURCES or On Hold
3 3
o 0 Development
0 e not Viable
€ 2
a UNRECOVERABLE
A
5 : Prospect
| PROSPECTIVE
: RESOURCES —
o)
0 Play
8
4 UNRECOVERABLE
Range of Uncertainty M
< >

TPA Toolbox Energy Book 4 - Oil
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Reserves — Booking categories

100

plus POSSIBLE
P10

C

U

M P90 1P  PROVED

U

L

A

T

|

\'/

E op PROVED

p s plus PROBABLE

R

(@)

i PROVED
B 3P plus PROBABLE
|

L

|

b

Y

RESERVE ESTIMATE (Linear Scale) >
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Some definitions (2)
Proven Reserves

At Companies’ level:

> Reserves: an economic concept, evaluated at a given crude oil
price.

> Strict definition imposed by SEC (Securities Exchange
Commission). SEC needs audits. SEC forbids to report Probable.

> The only criteria developped in international oil companies
financial accounts.

> Some « political » aspects in the Proven Reserves figures from
OPEC National Companies. OPEC doesn’t need audit.

In Publications referred to below:

» Those quantities that can be recovered with reasonable certainty
from know reservoirs under current economic and operating
conditions. Do not necessarily correspond to criterias and
guidelines at Companies’ level which are more restrictive.

> Different estimates from different entities!

70 TPA Toolbox Energy Book 4 - Oil
Nota: It is incorrect to add Proven Reserves at Country level
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Some definitions (3)
Proven Reserves

_ 100
£
®
[
&
&
X
©
£
-
o
Qo
2
w
E
-
o
0

3

P10

|H Arithmetic sum Proved
<< P90 of independent aggregate

Independent aggregate s
(probabilistic)

Arithmetic sum -— —
(deterministic)

“portfolio B

4+——>
effect” X

Arithmetic sum 3P
>> P10 of independent aggregate

|
|
!
|
A\

Estimated Ultimate Recoverable Nt to scele

Nota: It is incorrect to add Proven Reserves at Country level

TPA
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Some definitions (4)
Conventional and unconventional Resources (SPE)

A
Conventional
Resenoirs
Conventional / \
———————————————— Heawy . ——— - TightGas ----------—-,
' — Formations '
e e Extra Heavy Oil == =—=——-- o e = s
_ Basin-centered Gas
Unconventional 5
: B \
& % Coal Bed Methane
Oil sands/bitumen i 'i *
/ E E Shale gas
T
¥ ¥ \
Oil shales/kerogen Gas Hydrates
Source: SPE 2011 imodified from Halditch, JIPT Now. 20032

Nota: Contrary to SPE, IEA includes LTO in unconventional

TPA 72 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Some definitions (5)
Clasification of Reserves & Resources (NPD)

Undiscovered
resources

Contingent

resources
Reserves Historical
7 2 production
6 SF 3F ' 0
Recovery ecov Decided Sold and
not very likely, by the delivered
likely Lt licensees petroleum
5A 3A

measures to improve
recovery

Source: Norwegian Petroleum Directorate - NPD

TPA 73 TPA Toolbox Energy Book 4 - Qil ‘9@
b
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Some definitions (5)

Improved Oil Recovery (IOR) and Enhanced Oil Recovery (EOR)

Primary Recovery Oil Recovery
|

| | GenerallyLess

e . Than 30%
Natural Flow Artificial Lift
&
Secondary Recovery
| I | 30=-50%
Waterflooding  Pressure Maintenance
o
S i >50% and
I Tertnarylﬂecnvery Un 10 Roae
o I I I |
2 Thermal Gas Injection Chemical Other
Steam CO: Alkali Microbial
Hot Water Hydrocarbon Surfactant Acoustic
¥ Combustion  Nitrogen/Flue Polymer Electromagnetic

Sharing Experience

From SPE-SPE-84908, 87864

74 TPA Toolbox Energy Book 4 - Oil
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From Oil In Place to Reserves

i L '

75

50

i (TR CE g A=l WY\ N
 AEN P I e: s

factor

25 -

PROBABILITY OF MORE THAN, IN PERCENT

VOLUME OF OIL INCREASING ==>

hatl (8]
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Reserves: Uncertainty vs Time

Estimation of ultimate recovery, million bbl

Exploration Appraisal Development / production

High
T estimate
Range
of
uncertainty

Cumulated
Production

Low
estimate

Courtesy J. Pouzet

Time

76 TPA Toolbox Energy Book 4 - Oil
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Warning:

Reserves & Resources estimates vary
according to categorizations selected by the
various sources.

In the following, Resources are defined either
by 2P (Proven + Probable) estimates or by
Commercial 2P (Proven + Probable) +
Technical 2C (Contingent) estimates

TPA 77 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Reminder - World Resources (Gtoe) — Vision 01/01/2019

(Gtoe) Possible -

(1) Quantities which can be recovered for less than 80 $/kgU
(2) Quantities which can be recovered for less than 130 $/kgU
(3) Present technology (Pressurised Water Reactor) . 1tU # 10 000 toe

(4) 1 tce # 0,65 toe, 1tc # 0,5 toe R/P (5) = 120/150
(5) R/P : Reserves/Production ratio

(6) Non Conventional: Extra HO+Bitum.+Tight Oil+Qil shales
(7) Non Conventional: Shale & tight gas+CBM, excl. hydrates

Well
defined

In place
RIP (5) = 40/50 Yetto RIP (3) = 50/70
Discover Yet to
Enhanced discover R/P (5) =100
Recovery (<130 $/kgU)
Well Well 80
defined defined 60 (2)
140 200 160 -!20 (1)
Liquids Hydrocarbons Non Convent.  Natural Gas Non Convent.  Hard Coal Uranium (3)
Conventional Oil (6) Conventional ~ Gas (7) & Brown Coal (4)
Source: Total, WCA, CEA, BP Nota: Oil Proven Reserves BP end 2018=1730 Gb # 240 Gt, R/P # 50
TPA R/P varies vs sources. Not at scale 78 TPA Toolbox Energy Book 4 - Qil
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World fossile energies Proven Reserves (Gtoe)
By geographical areas # 930 Gtoe End 2020

240
220
200
180
160
140
120
100
80
60
40
20

240
220
200
180
160
140
120
100
80
60
40
20
0

North America

I b\ —i
Oil Gas

Coal
S.&Cent.America
oil Gas Coal

240
220
200
180
160
140
120
100
80
60
40
20

240
220
200
180
160
140
120
100
80
60
40
20
0

Middle East

Oil

Gas Coal
Africa
- : || [ —
Oil Gas Coal

Source: Data from BP Stat. Review 2022/No update end 2021
1tcoal #0,70 tec # 0,49 toe

240
220
200
180
160
140
120
100
80
60
40
20

240
220
200
180
160
140
120
100
80
60
40
20
0

Europe & Eurasia

= 0 N
Oil Gas Coal
Asia Pacific

— N .
Oil Gas Coal

TPA Toolbox Energy Book 4 - Qil



NB from BP:

For the 2017 edition of the BP Statistical Review of World Energy, we changed
sources. We switched the Chinese coal reserve data previously sourced from
World Energy Council — (WEC) to national data from Ministry of Land and
Resources from 2007 onwards. Other countries coal reserves are now sourced
from BGR Federal Institute for Geoscience and Natural Resources (BGR)
Energy Study 2016 and later.

Additional comment: Coal reserves estimates for China have been drastically
decreased by # 40% at end 2017 compared to end 2016.

BP so-called « Proven Reserves » should be better qualified as « Proven +
Probable Reserves »

BP has terminated their publication of BP Statistical Review of World Energy in
2023. The publication has been handed over to Energy Institute (Aberdeen
University membership)

In this publication, the evolution of World HC reserves is no longer published.
The last figures are those at 31/12/2020

80 TPA Toolbox Energy Book 4 - Oil
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Reminder - World Oil & Gas Resources at 01/01/2019

TPA
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Liquids Gas
(w/o oil shales) ( w/o hydrates)
~ 2900 Gb ~ 3200 Gboe
vears 90 xSl |
: heavy oil —  Unconventional = :
resources :
Tight/
shale oil* _— : 90
%0 r— Yet To Find ——
40 <«—— Recovery increase — 60

Well defined conventional —» :
resources CBM:
' Coal Bed Methane

RLI: Reserves Life Index =
R/P ratio
Reserves/Resources Life

Already produced

RLI based on 2018 current production: 34 Gb Liquids and 23 Gboe Gas
Source: Total October 2019 81

TPA Toolbox Energy Book 4 - Qil



World Oil & Gas Resources at 01/01/2023 by TotalEnergies — Different classification

TPA
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Liquids
~2,000 Gb

60
Unc Explo - 100 Gb
’ 73

Explo Conventional
360 Gb

46 93

Pre-FID Conventional
400 Gb 24

21

Onstream and Post-FID

800 Gb Years of production at
current pace

Already produced *

Source: TotalEnergies E&P Data Book 2023

* Source: El Statistical Review of World Energy 82

Frod. Life based on 33 Ghiy liguids and 25 Gbhoefy gas

Gas
~1,820 Gboe

Unc Explo — 120 Gboe

Pre-FID Unconventional
245 Gbhoe

Pre-FID Conventional

530 Gboe

Onstream and Post-FID

550 Gboe

TPA Toolbox Energy Book 4 - Qil
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Top 20 Resources by Countries

Saudi Arabia
UsaA
Russia

Irag
Canada
Venezuela
Iran

Kuwait
Brazil

Qatar

Libya
Kazakhstan
Argentina
Migeria
China

UAE
Mexico
Monway
Algeria
Angola

Liquids (Gb)
2P
I
I 122
119
e 110~
77
77
57
B 0
B 2
22
B =
| 22
21
B
18
B 5
| 1z
10
!

Source: TotalEnergies E&P Data Book 2023

Source: Profil Mondiaux Hydrocarbures 2023. Exclude unlikely contingent and YtF 83
TPA **Consideration of shale production until 2050

Sharing Experience

2C 252
196 ™

Russia

uUsa

Qatar

Iran

Canada
Turkmenisian
Saudi Arabia
Argentina
China
Australia
Migeria
Mozambigue
Indonesia
Algeria

Irag

UAE

Morway
Malaysia
Azerbaijan

Israel

OFPEC mOECD = Others

Gas (Tcf)
2C
I
I 748

501
[ | 460%*
B 239
289
| 225
B a2
B 163
150
| 137
| 122
100
100
96
i s
| 66
| s2
| 38

TPA Toolbox Energy Book 4 - Qil
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Top 20 Resources by Companies

Saudi Aramco
Rosneft
ADNOC

KFC

NIOC
ExzonhMolbil
Gazprom
Fetrobras
CMNFPC
Chevron
ConocoPhillips
QatarEnergy
TotalEnergies
LUkOIL

Shell

Suncor Energy
CHNR

Cco. Petroleum
ECQG Resources
MO

Liquids (Gb)

I 52

42
42
30
26
N 23
L Bk
B s

15
14
L IRk
12
12
11
10
10
9
9
9

Source: TotalEnergies E&P Data Book 2023

Source: WoodMackenzie
TPA * Includes Commercial Reserves (*2P") and Technical Resources ("2C7)

Sharing Experience

Majors

Gas (Tcf)

163 Gazprom I 541
QatarEnergy M 255

MNIOC 204
Saudi Aramco 149
curc N 138
Mowvatek ar
Turkmengaz [ 85
Rosneft [ 23
Chevron iy
ExzonMobil T2
Shell Ga3
Sonatrach 58
BF 51
TotalEnergies 48
ADMNOC 4G
Eni 38
ConocoPhillips 38
KFPC 37
EQT Corp. 36

Sinopec Group [ 32

MNOC OPEC = Other NOC Others

84 TPA Toolbox Energy Book 4 - Oil
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R/P Ratio depends upon the different
categorization of reserves and resources, and
varies according to sources

TPA 85 TPA Toolbox Energy Book 4 - Oil
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What does the R/P (Reserves/Production) ratio mean?
lllustration

(Mb/d)

105
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Oil Production

Non-OECD | - ‘
R/P = 40 years ?

This area = Reserves left

—

??

??

2028
2031
2034
2037
2040
2043
2046
2049
2052
2055
2058
2061
2064
2067
2070

2073

2076
po79

O
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Fossil Fuel Reserves-to-Production at end 2015 &
end 2020 (R/P) ratios - BP vision (Years)

W Til
I Matural gas
M Coal

=1

300

End 2020 R/P (Years)
53 49 139

Source: BP Statistical
Review 2021

200

OECD Mon-OECD Eurcpean Linion ClI5 World

TP A Source: BP Statistical Review 2021 87 TPA Toolbox Energy Book 4 - Oil
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Oil R/P (« Proved Reserves ») Ratio by Regions

Reserves-to-production (R/P) ratios

Oil R/P World # 53 years

150 m North America M Middle East 150
B S & Cent. America W Africa
W Eurcpe Asia Pacific
H CIS W World
120 V 120
o0 w %
B0 =]
a0 —————— 0
— I —
Morth 5. &Cent.  Europe Cls Middla Adrica Asia o 0 85 00 05 10 18 0
America Amenca East Pacific

Global proved oil reserves wera 1732 billion barrels at the end of 2020, down 2 billion barrals versus 2013, The global R/P ratio shows that cil reserves in 2020 accounted

for over 50 years of current production. OPEC holds 70.2% of global reserves. The top countrias in terms of reserves are Venezuela [17.5% of global reserves), closealy

followwed by Saudi Arabia (17.2%) and Canada (3.7%).

Source: BP Statistical Review 2021

88
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Oil R/P (« Proved Reserves ») Ratio by Sources

World oil R/P from different definitions & sources

140 e——=backdated 2P/crude-XH
130 s clurent 1P/oil OGT = 0il & Gas Journal
s clirrent 1P/crude-+cond WO = World Oil Magazine
120 e ciurent 1P/oil BP
- current 1P/crude OPEC ASB
>
-
=
=
=
=
=
—
=
—
b ]
=
=
e
z o
E X
= S0
=
.E 40 1
2 30 | = /\’.\:’V N
20 ~’
10
)
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Jean Laherrere Sept 2022 year

TPA Source: Jean Laherrére September 2022 89 TPA Toolbox Energy Book 4 - Qil ‘9@
b
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Recovery Factors

¢ Conventional natural gas range 50 to 90%
« World average ~ 70%

¢ Conventional oil range 10-20 to 50-60%
« World average ~ 35 %

¢ Heavy oil range below 10%
« Orinoco belt (Venezuela) resources 900-1400 Gb - reserves ~220 Gb
« Athabasca basin (Canada) resources 1700 Gb = reserves ~160 Gb

¢ Secondary and Enhanced Qil Recovery operations

90 TPA Toolbox Energy Book 4 - Oil
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Recovery Factors Qil — A large cloud of values

world (outside US+Canada non frontier) 17 200 oilfields recovery factor
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Recovery Factors Gas — A large cloud of values

world outside US+Canada non frontier natural gas recovery factor and
2P reserves in 2010
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Reminder - Oil Resources (Gt) - A simplified diagram
Evaluation 01/01/2019

New discoveries and unconventional developments

Conventional Non Conventional
Resources Resources
Extra Heavy Oil
Cumulative Well defined Tar Sands Oil Shales
Production Resources Tight Oil
200 190 Resources
o Resources:
24 35 (1)
g - o = =
o Recovery
c
o 40 (2) AL
9
wid
© —_
(14 X Maxi
s 3O In place: Potential:
9 8%
o] X ? > 800
(&)
(&)
(14
100

(1) Actual Average Ratio (2) Possible Average Ratio

Source: Data from Total 93 TPA Toolbox Energy Book 4 - Oil
Estimates, rounded figures
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Reminder - Oil Resources (Gb) - A simplified diagram
Evaluation 01/01/2019

TPA

Sharing Experience

New discoveries and unconventional developments

Conventional Non Conventional
Resources Resources
Extra Heavy Oil
Cumulative Well defined Tar Sands Oil Shales
Production Resources Tight Oil
1500 1400 Resources
o Resources
% 35 (1)
o Enhanced 1000 5007
o Recovery :
c
o 40 (2) ke
9
wid
© —_
(14 X Maxi
- o In place: Potential:
9 8%
2 14 ? > 6000
(&)
(&)
(14
100

(1) Actual Average Ratio (2) Possible Average Ratio

Source: Data from Total 94 TPA Toolbox Energy Book 4 - Oil
Estimates, rounded figures
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Fossil Fuels — « Proven Reserves » end 2024
# 960 Gtoe # 7,0 Tboe (Drastic decrease in China Coal Reserves vs end 2016)

1000
900
800
700
600
500
400
300
200
100

Proven Reserves (Gtoe)

Source;: Data from IEA 2025

B Coal
B Gas

m Oil

95

130
120
110
100
90
80
70
60
50
40
30
20
10

R/P Ratio (Nb of years)

H Oil
H Gas

H Coal

TPA Toolbox Energy Book 4 - Oil



Oil Reserves and Resources end 2024 IEA (Gb)

(Consensus on proven reserves, different opinions on additional resources)

Eiillliun barrels) rI:Z:::s RESOUICES c“;‘:i‘":;:"“' n:iTt NGls = EHOB KE’:;IEE"
North America 222 2410 231 233 150 795 1000
Central and South America 296 848 247 57 49 492 3
Europe 14 109 54 19 28 3 6
Africa 124 445 306 54 82 2 -
Middle East 902 1139 861 29 206 14 30
Eurasia 146 940 227 85 57 552 18
Asia Pacific 51 270 115 72 bd 3 16
World 1756 6161 2042 549 636 1862 1073

Notes: NGLs = natural gas liquids; EHOB = extra-heavy oil and bitumen. The breakdown of coal resources by
type is an IEA estimate. Coal world resources exclude Antarctica.

Sources: BGR (2023); CEDIGAZ (2024); Energy Institute (2024); OGJ (2023); US EIA (2023); USGS (2012a and
2012b); IEA databases and analysis.

TPA Source: IEA WEO 2025 96 TPA Toolbox Energy Book 4 - Oil o
Note: EHOB: Extra Heavy Oil & Bitumen b

Sharing Experience



Conventional and Unconventional Oil Resources End 2024 (Gb)

IEA WEO 2025:
Proven Reserves end 2024: 1756 Gb

Remaining Resources at end 2024:

Conventional : 2042 Gb
Tight Oil : 549 Gb
NGL : 636 Gb
EHOB : 1862 Gb
Kerogen Oil : 1073 Gb
Total # 6161 Gb
Source: IEA WEO 2024 _
TP A EHOB: Extra Heavy Oil and Bitumen 97 TPA Toolbox Energy Book 4 - Oil
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Reconciliation of Oil Resources Estimates
at end 2019 — Gb & Number of Years

R/P ratio (Years)

IEA (+ Oil shale/Kerogen

200 unconv.)
Q
160
. IEA (+ Xtra heavy oil +
140 bitumen + tight oil
120 unconvent.)
100 O Total (+ Oil shale/Kerogen)
Total (+ Xtra heavy oil unconventional)
80 " |EA (+ Probable conventional + NGL’s)
60 Total (+ Tight/shale oil unconventional)
~ Total (+ EOR + new discoveries conventional)
40 o %W IEA (Proven), BP (+ Xtra heavy oil + tar sands)
Total (Well defined convent.), BP (Proven reserves convent., incl. NGL’s)
20
0 Resources (Gb)
0 1000 2000 3000 4000 5000 6000 7000

Source: Ch.Guéritte/Data from various 98 TPA Toolbox Energy Book 4 - Oil
sources
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1980 — 2020: A regular growth till 2010, then stabilisation

History of Proven Reserves estimates

(Mb)
2000
1800
1600
1400
1200
1000
800
600
400
200
0

1980
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1988
1990
1992
1994
1996
2000
2002
2004
2006
2008

M 1998
2010
2012
2014
2016
2018
2020

B OPEC

2
o
T
@)
o
m
g)

TP A Source: Data from BP Stat. Review 2021 99 TPA Toolbox Energy Book 4 - Oil
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World Proven QOil Reserves — Regional shares
Evolution 2020/2010/2000

Proven Oil Reserves at end 2020 # 1 730 Billion barrels (Includes condensates & NGL’s)

Billion barrels

900 # 50% of Proven Reserves in the Middle East
800 - # 80% in the Middle East, Venezuela, Canada,
200 Russia
600 -
500 -
‘3‘88 W End 2020
200 - End 2010
100 - ® End 2000

O _

A C <
S P P P G P SIS
Q\Q el '\‘2\ v(?\ Includes canadian oil sands # 161 billion
(J.Q? OQ‘ barrels in 2020,169 in 2010
% Includes Venezuela heavy oil # 262 billion

barrels in 2020, 220 in 2010

Source: Data from BP Statist. Review 2021 100 TPA Toolbox Energy Book 4 - Oil ‘9@
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World Oil Proven Reserves 2010 - 2020

At end 2010

# 1 640 billion barrels
N°1 Venezuela N°2 Saudi Arabia

At end 2020:

# 1 730 billion barrels
N°1 Venezuela N°2 Saudi Arabia

15,0% 18,1%

2,3%

2,9%

13,6% 17,5%

2,8%

4,0%
o N

16,2% 17,2%
6,2% 5,9%
6,5% 6,2%
10,79
7,0% 0:7% . 9,7%
9,2% 8,4%
9,1%
" Venezuela = Saudi Arabia = Canada = Venezuela = Saudi Arabia = Canada
= Iran = Iraq = Russian Federation ® Iran = Iraq = Russian Federation
® Kuwait m United Arab Emirates = Libya m Kuwait m United Arab Emirates = US
m Nigeria m Rest of World m Libya m Rest of World

Source: Data from BP Statistical Review 2021 shares in barrels
101

TPA
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Nota: Includes 423 Gb of Xtra hea

oil and tar sands
TPA Toolbox Energy Book 4 - Qil
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World Leaders in Proven QOil Reserves (End 2020)

Leaders in proved oil reserves, 1980-2021

Units are billions of barrels.

B Non-OPEC countries [} OPEC member countries

o

100 200 300
Venezuela 303

Saudi Arabia

263

Iran 179

Canada

et
-~
[=]

Iraq

=
s
[}

Kuwait 102

UAE

w0
[#2]

Russia

o]
o

Libya

Y
o]

United States

N
—

1000 —

o —
—

0

T T T T T T T T T T T T T T T T T T T
1980 1982 1984 1986 19885 1990 1992 1994 1996 1995 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

T 1
2020

Source: U.S. Energy Information Administration visualizi ng Energy

Institute for Global Sustainability | Boston University | visualizingenergy.org | CC BY 4.0

TP A Source: VisualizingEnergy 2023 102 TPA Toolbox Energy Book 4 - Oil ‘9@
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Access to World Proven Qil Resources (End 2020)

Venezuela

Saudi Arabia
Canada

Iran

Iraq

Russian Federation
Kuwait

United Arab Emirates
us

Libya

Nigeria
Kazakhstan

China

Qatar

Algeria

Brazil

Norway

Angola

Azerbaijan

Mexico

RESTRICTED TO HOST NOC

SOME ACCESS BEYOND HOST NOC

LEAST RESTRICTED

(Gb)
200 250 300 350

o
U
o

100

Y
Ui
o

Data from BP statistical Review 2021 103 TPA Toolbox Energy Book 4 - Oil
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Access to World Oil Resources (End 2018)
Reminder - A View by Total

Liquid (Gb) Gas (Tcf) Liquid & Gas (Gboe)
Venezuela 248 Russia [N 1415 Russia [N 200
Saudi Arabia 207 usA I 1082 usa I 366
UsA N 130 Iran 924 Venezuela 266
Canada [ 176 Qatar 821 Iran 264
Russia [N 157 Turkmenistan [l 302 Saudi Arabia 245
Iraq 135 Canada [ 285 Canada [ 225
Iran 105 Australia [l 222 Qatar 189
UAE 68 Saudi Arabia 221 Iraq 153
Kuwait 48 Nigeria 167 UAE 83
Qatar 48 china | 151 Turkmenistan [l 55
Brazil [l 43 Mozambique [l 137 Nigeria 55
Nigeria 26 Indonesia [l 136 Kuwait 54
Kazakhstan [l 24 Iraq 106 Brazil [l 48
Libya 23 Venezuela 105 china [l 46
china [ 20 Algeria 100 Australia [l 42
Norway JJ 14 Norway [ 90 Libya 31
Mexico || 11 UAE 89 Norway J 30
Angola | 11 Malaysia | 68 Kazakhstan [} 29
uk | 10 Egypt || 56 Algeria 27
Algeria | 10 Azerbaijan | 49 Indonesia [ 27
0 100 200 300 0 500 1000 1500 0 100 200 300 400 500

Source: Total July 2019 & WMK
Include Commercial Reserves (2P) and Contingent Resources

104 TPA Toolbox Energy Book 4 - Oil {9@
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2000 — 2007 : a historical warning by ASPO

TPA

Sharing Experience

Wake u

A few ‘peak oil’ websites

3w.peakoil.net
3w.aspofrance.org
3w.oilcrisis.com
3w.peakoil.com

Are we here ?

¥

Peak Oil

www.oilcrisis.com

105

p

ASPO France members
(June 2006):

Jean Laherrere (formerly Total)
Pierre-René Bauquis (fy Total)
Carlos Cramez (fy Total)
Jean-Luc Wingert

Xavier Chavannes (Paris VII)
Jean-Marc Jancovici (fy Envt)
Alain Perrodon (fy EIf)

Paul Alba (fy EIf)

Maurice Allegre (fy IFP)
Jacques Varet (BRGM)
Adolphe Nicolas (Montpellier Uni)
Jean-Marie Bourdaire (ex Total)
Bernard Rogeaux (EDF)

TPA Toolbox Energy Book 4 - Oil
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The Age of Oil

35 -
\a 3o 7
§ 25 1~
B 20
2 ;|
% 10

5

0 + ' ; . 1

0 500 1000 1500 2000 2500 3000
Year C.E

TPA 106 TPA Toolbox Energy Book 4 - Oil
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The Peak Oil in 20187

THE SHIFT PROJECT 2023
LIED 2023
Michel LEPETIT

WORLD OIL TITANS Nov. 2018 World peak oil e\Norld crude oil

84 585 MB/D production (LHS)

000 1973 - 2022 14 000

80 000 12 000
—==yyorld production
less titans (LHS)
70 000 10 000
60 000 8 000
——Russia (90% USSR
1991) production
50 000 6 000 (RHS)
40 000 4 000
——Saudi production
: yr ! (RHS)
20 000 o

Jan-73 Jan-78 Jan-83 Jan-88 Jan-93 Jan-98 Jan-03 Jan-08 Jan-13 Jan-18 i
- US production

(RHS)

Sources : US EIA, Global Warning estim.

O

TPA Source: Michel Lepetit/The Shift Project February 2023 107 TPA Toolbox Energy Book 4 - Oil ‘_@
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The Peak Oil in 20187 But Oil Production is still growing!

eia

Independent Statistics and Analysis
U.S. Energy Information

Administration + Sources & Uses | + Topics | + Geography | + Tools | + Education | + News O

International n

OVERVIEW DATA t ANALYSIS

RANKINGS

Petroleum and other liquids

£} Data Options 2 Download Options (G)Notes & Sources  ? Page Help

Crude Qil including Lease Condensate Monthly

Mb/d
100k

75k

S0k

25k

T T T T J

B e
S & &

S >

¥ ¥

—— United States - crude oil including lease condensate production

—— Canada - crude ncluding lease condensate production
—— World - crude oil including lease condensate production

PIN API Mar 2025 Apr 2025 May 2025 Jun 2025 Jul 2025
Crude oil including lease condensate production (Mb/d)

World 83,779 83,224 83,278 84,298 84,726

Canada 5,045 4,842 4,425 4,848 5,110

United States 13,453 13,466 13,447 13,533 13,642

Source: US EIA 2025

108 TPA Toolbox Energy Book 4 - Oil
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Reserves estimates
A difficult assessment

TPA 109 TPA Toolbox Energy Book 4 - Oil
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Brief summary of past findings and views

¢ The only "publically available data” on Oil Reserves are the so
called “Proven Reserves".

¢ Unfortunately, they are useless to study and predict "Peak Oil".

¢ The only "usable™ concepts for "peak oil estimation”, at oil
basins levels, countries levels or world level are :

« Ultimate reserves concept

=« Evolution of past exploration performances (creaming curves) and
production curves (logistic curves)

» King Hubbert methodology (world applicability)

TPA 110 TPA Toolbox Energy Book 4 - Oil
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Remaining Reserves: a difficult assessment

world remaining proved oil reserves from different sources

1800 \
1600 !
wme 1P BP 2021 t
i 1P BP 2020
e [P BP 2014 ’
w «|PBP2011
E 2003 |
5 1200 «sses [P BP 2003 ‘ |
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- e | P WO ‘
& 1000 e [P OPEC ‘
]
Y
z
§ 800 | !
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>
g 600 |
e,
400 S i
200 1
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1940 1950 1960 1970 1980 1990 2000 2010 2020
Jean Laherrere Oct 2021 year

111

Gb

remaining proven crude oil reservesfrom OPEC ASB
350

OPEC quotas fight 1986-1989:
Husseini 2007 +300 speculative resources Orinoco discovered in 1936-1939
KJ‘ and produced since 1979
b o

) W Tl
300 W ey
W "
[y N
o N
w S
n ~

—
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200
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TPA Toolbox Energy Book 4 - Qil
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—Qatar

——China

—Algeria

Jean Laherrere Feb 2020
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Remaining Reserves: a difficult assessment

world (owiside US+Canada non frontier) 17 200 oilfields recovery World |outside NAm non frontier) commlative reserves and
factor cumulative number of fields versus oilfield recovery factor
e . 2060 L
» e e 00 L 15890
A /| [ i
» S l‘ll""‘- - am] ““cum reserves Gb | 13060 5
& " LN el " "4.1 f —cum fields
# @ o L ' # 40 / }J 12040
Mg et E 3
A = B g i
o - ' :'.' :'. :El.m.'l B0 E
E AR HEEELN, -
” i .{ o "i!l_.: E f ﬁk‘x \k mﬁ!m"ﬁ“ 1 H
howe : 40k . e i [ 1
i g T . Eﬂl / A for sumber of field = 29% —| 3440 :
- J Lo
" L .-‘ e ”..! ' i I,r/ e
M g 10 W 1m0 060 100000 1000000 T m w0 m o w % m
Jei Lahevere Cict 2010 field il reserves b log scale Jean Laherrere Cet 2010 uil recovery factor %

TPA 112 TPA Toolbox Energy Book 4 - Oil
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Remaining Reserves (All Liquids) : a difficult assessment
Analysis based upon Hubbert Linearization (HL) - Gb

HI. of world all liguids production

All Liquids
Ultimate: 4000 Gb

Will never be produced e 2000-2019

—e— aP/CP%0

— — — Linéaire (2000-2019)

1 Jean ILaherrere April 2024 -

O 1000 2000 3000 4000 S000
cumulative production Gb

TPA Source: Jean Laherrére (ASPO) April 2024 "3 TPA Toolbox Energy Book 4 - Oil
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Remaining Reserves (Crude Oil) : a difficult assessment
Analysis based upon Hubbert Linearization (HL) - Gb

HI. of world crude

4
L Crude Qil i
4 ~ Ultimate: 2800 Gb —e— aP/CP%
~l Will never be produced
—o— 2000-2019
3
— — — Linéaire (2000-2019)
- 3
=
= ~
o T ~
= 2 .
-
™
1 ~ .
- S
o
1 Jean Laherrere April 2024 s
- ™
O N
O 500 1000 1500 2000 2500 3000 3500
cumulative production Gb
TPA Source: Jean Laherrére (ASPO) April 2024 14 TPA Toolbox Energy Book 4 - Ol
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Remaining Reserves (Crude Oil) : a difficult assessment
Analysis based upon Hubbert Linearization (HL) - Gt

HI. of oil production trends fairly well towards 390 Gt
HL of oil production

4.0

3.3 —o—aP/CP%
3.0

2.5 Crude Oil

Ultimate: 390 Gt # 2800 Gb
Will never be produced

aP/CP%
]
=)

1.5
1.0
0.5 Jean Laherrere harch 2026
0.0 ey
0 50 100 150 200 250 300 350 400 450 500

CP Mt

For 390 Gt ultimate, world oil production has peaked in 2017 and will decline in future

TPA Source: Jean Laherrére (ASPO) March 2026 15 TPA Toolbox Energy Book 4 - Oil {9@
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Liquids/Oil Production and forecasts & Ultimates (Data: US EIA)
Analysis based upon Hubbert Linearization (HL) - Gb

world oil production & forecasts

0 —=-U-4000Gb - —q 000
all liquids EIA e =
- = =U =3000 Gb - ~. =
35 | wm——crude EIA NGL + XTL + - 3500
7| - - -U=2800Gb refinery gain + | 0
crude-XH EIA biofuels
- - —U=2500Gb R
30 crude-XH-LTO EIA <pN Y - = ===~ 3000
- - - =4000 Gb Q“\EH 2 - L
— CP liquids — el - -
- | - - -U=3000Gb N ol 1 2500 2
@ o ——— CP crude oil . LTO - Cmmmmm == mmmm T =
= - - -1 =2800 Gb SV =
=2 —— CP crude-XH Mot E
S 20 | ---U=2500Gb e > \ 2000 E.
= ——— CP crude-XH-LTO e N ,. -
=3 P \‘ A x‘ =
r— source: past data ETA *,;, LI “\ A - =
2 13 ot \ 1500
ﬁ \\ hx h"- \"' E
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10 N . 1000
% % " \..
“ "*\ " "
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0 T=E=== 9
1900 1950 2000 2050 2100 2150

TPA Source: Jean Laherrére (ASPO) April 2024 116 TPA Toolbox Energy Book 4 - Oil {?@
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Oil Production and forecasts & Ultimates
Analysis based upon Hubbert Linearization (HL) - Mt

world oil production

5000 400
Jean Laherrere March 2026 o aem ===

4500 - -
oil { T 350
-~ -U=390 Gt .
4000 o N,
_ L 300
- - -U=390 Gt ’
3500 v
&
3000 Y 250
%
] \ ;li—"_.
= 2500 L 200 &
= \ J
L]
,:,
2000 " 150
%
1500 '
' 100
1000 .
™. 50
500 ~
0 = ==l
1900 1925 1950 1975 2 000 2025 2 050 2075 2 100 2125

TPA Source: Jean Laherrére (ASPO) March 2026 " TPA Toolbox Energy Book 4 - Oil {9@
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Remaining Reserves: a difficult assessment

e

world remaining crude oil reserves from different sources

1800

current 1P with XH Ve+Ca EIA
current 1P with XH Ve OPEC
current 1P without XH OPEC
—1P-XH-300 Gb

1400 backdated 2P including XH
——backdated 2P without XH

1600

1200

i XH discov 2P res lstprod
o Athabasca 1790 172 Gb 1930
= Orinoco 1936 215 Gb 1979
£ 1000 7
@
wh
=
= 800
c LY
600 N "
b )
1986-1988:OPEC fight on quotas
400 +300 Gb speculative resources
al-Husseim 2007 London
200
Jean Laherrere Ap 2023
0

1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0 2000 2010 2020 2030

TPA Source: Jean Laherrére April 2023
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Proven Reserves end of year

Proven Reserves depend upon the economic environment

1973 D

Gtoe Yealy Of Gtoe
productlo

2024

Years of
productlo ]

Oil world rese
Gas world rese

HC « Proven Reserves drastically increased during the

last 50 years,

Source: Figures 1973 BP Stat. Rev. No update end 2022
Figures 2024: IEA WEO 2025 119
1 toe # 7,3 boe - 1000 m3 Gas # 0,9 toe

TPA Toolbox Energy Book 4 - Qil
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But a closer look at ultimate Reserves/Resources (for
conventional Oil) suggests a different picture: Period 1973-2024

[ Ultimate reserves
(conventional crude, 1973 2024
L worldwide) )
N O

4 N R
G barrels 2000 - 3000 #2100

Gt 270 - 400 # 290
N AN J Y

Between 1973 and 2024, ultimate Reserve estimates (Resources) for conventional oil
have practically remained flat, taking into account the degree of uncertainty.The current
impact of unconventional oil will be major but depends upon the economic environment,
oil prices and production costs

Source: P.R. Bauquis /Global Foundation

TPA 120 TPA Toolbox Energy Book 4 - Oil F@
b
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The Impact of Unconventional
Hydrocarbons )

Additional potential resources
(See BOOK 6)

TPA Toolbox Energy Book 4 - Oil
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History of Discoveries

TPA 123 TPA Toolbox Energy Book 4 - Oil {9@
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The time of very large discoveries is over

125 TPA Toolbox Energy Book 4 - Oil
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History of Hydrocarbon Discoveries (proved and probable) and Production
Period 1920 - 2010

Hydrocarbons (Liquids & Gas
 World demand reaches # 50 Gboe per year Gboe y (L ) Gtoe
» World discoveries flat since 1996 at 20 Gboe 200
. + 25
per year (excluding the nugget effect). 150
T + 20
* 10 Gb oil and 10 Gboe gas 100 | 115
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MMbo' Mboe  Average size of discoveries Gboe Reserves added by new discoveries
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History of Oil Discoveries (proved and probable) and Production
1920 - 2005

160 Crude oil + NGL / Condensate
Largest oil field
140 (Saudi Arabia)

Legemnd
120 / Ons hore

B Deep water
2nd largest oil field

E 100 (Kuwait)
2 \
E_ 80 1st oil crisis (1973)
0 2nd oil crisis (1979)
(3 60
el
A0 Producticmn

0 L—m
1920 1930 1940 1950 1960 1970 1980 1990 2000

Source: IHES Enengy S
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Conventional and Shale/Tight Oil Discoveries by Regions

A sharp decline of discovered Resources with a high contribution of Shale/Tight Oil in the US

Conventional and shale/tight oil discoveries

= 30 100%
i -
—
=
@ 50 // 67 %

10 [ — 33%

] —
/ |
i mE B ESELEEE .,
2015 2020
/1 Australia e Asia — Middle East
e Africa — N. America /S, America
mmm Europe m Russia . Shale/LTO
—_— % Shale/LTO
TPA Source: IEA Oil 2025 - Analysis and forecasts to 2030 e TPA Toolbox Energy Bool 4 - Ol

Sharing Experience

O

A&

-



2025 Exploration — New major conventional Discoveries
# 10 Gboe (50% Oil, 50% Gas)

Sharing Experience

2025 Conventional EXPLORATION SYNTHESIS

Exploration / Appraisal
.

= GAS Discoveries

France

- e

-

t' Py

%

2025 : modest Exploration results !
Around 10 Gboe ( 50 % oil/ 50 % gas)

Oil discoveries : China, Malaysia, Namibia, Angola, Brasil, USA (GOM) , Poland
Gas discoveries: Iran, Egypt

Source: Marc Blaizot — ASPO February 2026 129 TPA Toolbox Energy Book 4 - Qil



2025 Exploration — A low levels of discovered quantities

2025 : A very low level of discovered barels
even with a slightly increase in global budget ( 13 G$ against 10 G$ in previous years)

Worldwide O&G Discoveries in Mbo
25000

20000

12000

10000
B I I I I I I I I
0 I I I

2020 2021 2022 2023 2024 2025

mMBoe O+G mWMboseG mMboO

TPA Source: Marc Blaizot — ASPO February 2026 130 TPA Toolbox Energy Book 4 - Qil
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2025 Exploration — A low levels of discovered quantities

And the winner is ... Brazil ...Santos Basin presalt
: half of the worldwide discoveries

1-Well Boomerangue by BP\
encountered a 1000 m G&O
column with 100 meters of oil
and rich gas of 900 m in
excellent carbonates reservoir
but High CO2 Content as per
expectation (Jupiter trend)
-dense faulting ina very large
trap of more than 300 sgkm !
Close to 3Gboe of reserves
(1/3 0il ?)

2-Buzios West by Petrobras
encountered a new reservoir
un presalt carbonates : 1 Gbo
3-Alto de Cabo Frio by =
Petrobras and BP : appraisal
confirms 2022 discovery in
presalt carbonate : + 400 Mbo

Sharing Experience

GEO

Source: Marc Blaizot — ASPO February 2026

Buzios West deep reservoir

Séo Paulo m

W
Santos

s

ExPro

131
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2025 Exploration — Other Exploration activities

Namibia —Orange Basin DO- The story goes on ! But in Namibia the winner is ...Totalenergies

- Galpdrilled Mopane 3 (appraisal of
Mopane 1 field) but deepened it and find
a new light oilin high permeability
reservoir,

- Rhino and Azule drilled two wells SE of
Mopane and had two discoveries

- Capricornus-1x which show a 38 m high-
quality light oil reservoir with no OWC.
Testing indicated a flow rate of over
11,000 barrels per day!

- Volans 171D at 4,497.5m ;25m of net pay
in rich gas condensate-bearing excellent
reservoirs, no OWC. High condensate-to-
gas ratio (CGR) of >140 bbl/mmscf with
40° API gravity.

Egypt : Exxon first pace in the Heterodotus Basin ?

Nefertari 1 well discovered gas (3 Tcf ?)
in the Herodotus Basin shelf probably in
Lower Cretaceous/Jurassic, similar
réservoirs to Western desert ?

A first calibration for Herodotus giant
basin : Cairo and Masry leases to be
drilled in 2027 and signature of a permit
west of Zohr

Ingoing Exploration

Cairo
(EXXONMOBIL)

West Star [CHEVRON*)

N Marina North King

(was SHELL)  Mariut (BP)
KHENDJER-1 [4Q24, PEA)

NEFERTARI-1 (DEC24>]

N El Dabaa N Marakia
[(CHEVRON]) (EXXONMOBIL)

UNDER NEGOTIATION. ~

TPA Source: Marc Blaizot — ASPO February 2026
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The long lasting farm-out of Galp
on its Mopane giant discovery went
to Totalenergies becoming
operator with 40 % (againsta 10 %
in Venus for Galp)

Confirmation of larger discovery
with appraisal Mopane -3

Confirmation on ongoing
development studies for a
probable FID in Totalenergies
operated Venus field end of 2026
Even if technological challenges
are huge : 3000 m WD (deepest
development in the world) and
permeabilty a key question

—

3
€
PEL91

Namibia
TotalEnergies acquires 40
operated interest in PEL $3

\/\AE\’LLIGE

ENERGY ANALJTICS

Last Exploration paces in Europe ? An Offshore

Poland discovery!

Wolin East-1 discovery close to German
border by CEP 100% operator (Central

WD:6m ;TD:2715m

Encoutered a 60 m HC column in good
dolomitic reservoir Haupt Dolomite
(Zechstein), Light oil : 33° API

Not tested but good Phi-K properties
assumed from logs/cores
Reserves could be as high as 200 Mboe,

Europe Petroleum: Canadian Company)

132

:abandoned gas field i .
Wolin East-1 discovery well
- Platform top
GERMANY
Slope/Basin

2650 m depth
contour

Top Main Rotliegend targets.
Dolomite

POLAND

Wolin Licence

GEO! xPro 5 km /

TPA Toolbox Energy Book 4 - Qil ‘9@
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Oil Discoveries and Production
In 2020: Oil Discoveries = 5 Gbl/year, 20% of
Crude Oil Production = 30 Gb/year

world crude oil - extra-heavy annual production & discovery
70

source prod: ETA |

e iy Al lquuids

50 —prod crude oil

e prOdd. crude -XH Gb
disc crude oil - XH 2P
~ e si00th dise 5 yT

Jean I aherrere April 2024

(:h
& 4
— R —
———————,

- l ‘\ \ i A
20 J : Y2 i fL‘.\ile |
|' 1 , A 1,+‘ /

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

TPA Source: Jean Laherrére April 2024 133 TPA Toolbox Energy Book 4 - Oil ‘9@
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2018 - 2024 Oil & Gas Discoveries by Categories
Record-low Discoveries in 2024

2024 recorded record-low new oil discoveries: 3 billion barrels

Conventional discovered volumes
Million barrels of oil equivalent

4 000

 Gas

m— liquids
3 000 - - = = Year average per month
2 000

11146
1 000
i 479
: | |

FETFFEITFFIE NS FEITISFSEITSSFFIFITIFSFFESLSSS

2018 2019 2020 2021 2022 2023
’ - — —

5 B 2024
22 e ° - ° e & e ®
T =~ v
5 2 9.5 billion boe 15.1 billion boe 13.8 billion boe 7.8 billion boe 10.8 billion boe 6.8 billion boe 5.8 bilion boe
Gas/liquids 44:56 58:42 49:51 40:60 39:61 46:54 43:57

ratio (%)

Source: Rystad Energy UCube; Rystad Energy research and analysis
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2012 - 2022 Oil & Gas Discoveries by Categories

Conventional
Discovered Exploration Explo Wells (2012-22) Resources (2012-22)

Resources {Mbne} well count
100K ) = 2000 6%

oo u 28%

anK Deep Offshare [S00-1500m 1600 fok 235

u ;l.ll.r;: Deep offshare [ Weh‘s Gbﬂe
S00m |
TOK 1400
#* Sakaraya
GOK 1200
# Golfinho/Atum
S0K # Mamba NE 1006
# Coral
4K 200
4 #* Orca ¢ Caotaback
# Liza
30K * " & Verliit
l & Aram
#* Yakoar
20K 400

10K I 200
o - s B = B - B 0
2012 2043 2015

2014 2015 2016 2017 2018 2020 2021 2022 431:?‘0

2022:
- ~21 Gboe discovered, +47% vs 2021
= 123 exploration wells drilled
= 46 Mboefwell
- «  Venus is the biggest discovery
TP A Source: TotalEnergies E&P Data Book 2023 135 TPA Toolbox Energy Book 4 - Oil
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2012 - 2022 Liquids Discoveries by Regions

S 19 19

O 18 18
17 17
16 16
15 15
14 14
i13 13
12 12
11 11
10 10
9 9
8 8
. 7 7
e 11
5 5
a a
3 3
2 2
mERECEmE=mE

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Offshore 0-500m, Deep Offshore 500-1500m, Ultra Deep Offshore = 1500m

Source: TotalEnergies E&P Data Book 2023
136 TPA Toolbox Energy Book 4 - Oil ‘9@

T PA Sources: HS excluding Shelf GOM US, Lowerd8 & South onshore, Canada and Mairare, Tita, Urissane, Opal, Monai, Marolo in Brazil )
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2012 - 2022 Gas Discoveries by Regions

7%
28%

8 20 20 ~
T 19% =

18 : 18

16 ., 16

i i3 Offshore

22%

12 12

10 10

8 8

6 6

2 2 I I

0 0 [ . 1L r1i1

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Offshore 0-500m, Deep Offshore 500-1500m, Ultra Deep Offshore = 1500m

Source: TotalEnergies E&P Data Book 2023

o)
T PA Sources: HS excluding Shelf GOM US, Lowerd8 & South onshore, Canada and Mairare, Tita, Urissane, Opal, Monai, Marolo in Brazil )
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by Regions and Operators
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2022 Oil & Gas D
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Production Profiles, Various Scenarios,
Peak Oll

TPA 139 TPA Toolbox Energy Book 4 - Oil {9@
b
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Various World all Liquids profile forecasts

world oil production ASPOdata

220
Jean Laherrere January 2025
200
e |1 quid's
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Developing Oil Production forecasts is not an easy task!

Evolution of ""(Qil supply"” forecast from IEAWEO 1994-2023

120 ——WEO1004

—WEO1995
—TWEQO1908
WEO2000
—TWEQO2002
WEQO2003
e WEO2006
—WEQ2008
—WEQ2009
—TWEO2010 current
—WEQO2010 NP
—TWEQO2011 current
—WEQO2011 NP
WEQO2012 NP
—WEQO2013 NP
m—VECO2014 NP
—TWEQO20156 NP
—WEQO2017 NP
—WEO2018 NP
WEO2019 5P
—WEO2020 5P
WEO2021 5P
WEO2022 5P
WEQO2023 5P
e actual [EA
50 ——actual +10%

1990 2000 2010 2020 2030 2040 2050 ——actual - 10%
Jean Laherrere March 2024 vear

110 4

100

a0

Mb/d

&0

70
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Peak Oil or not Peak Oil?

>

Oil & Gas are finite resources, the size of discoveries are decreasing over time, the time of easy
oil is over.

It is therefore anticipated that the world oil and gas production profiles will reach a maximum
and then decline.

During the last decades, large debates have emerged regarding the occurrence of a peak oil,
with different opinions from companies, geologists, technical experts,....... For conventional Oil,
Peak Oil has been reached in 1970 in the US....... World Peak Oil in 20187

The questions addresses the evolution of the demand, the level of technical and commercial
remaining resources, the amounts of new investments, the influence of geopolitical aspects,
together with the new constraints related to Climate Change and Energy transition.

The development of unconventional hydrocarbons generates additional potential resources, with
additional potential production, depending upon economic viability. But these developments will
be also constrained by the growth of CO, emissions and the Climate Change challenges.

So, a peak oil? More probably, an ondulating production plateau. Start-up of decline: 2026-2027,
later? Depends upon the evolution of the Energy mix constrained by the Climate Change.

143 TPA Toolbox Energy Book 4 - Oil ‘9@
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1 — Key considerations about Peak Oil impact

2

* & o o

Oil and gas will still be produced until the end of the 21st century, very likely at lower
levels of production than today. The challenges characterizing the CO, emissions
growth and the climate change major problem will have an impact on the oil demand
and the management of oil production.

When the world oil production will reach the “peak” or most probably a “plateau”,
radical changes will occur.

The oil and gas industries environment will probably be characterized by prices
evolution with less political interference in those prices. Renewable Energy will take a
more prominent share.

After the oil peak or plateau, oil and gas prices will see a change of logic: they will
become related to those of their substitutes (reversal from the past).

GHG emissions and remaining “carbon budget” will play an important role.
As soon as world oil production starts declining, OPEC will lose its price-policing role.
And Oil & Gas future productions will continue to be subject to geopolitical turmoils.

The Energy Transition prospects are subject to recent US Trump Administration which
is promoting a new strong development of hydrocarbons sector (Drill, baby, drill!)

144 TPA Toolbox Energy Book 4 - Oil {9@
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2 — Key considerations about Peak Oil impact

TPA

aring Experience

Many challenges will have an impact: the development of light Tight Oil,
Shale Oil in the US, the consequences of crude oil prices fluctuations, the
political attitude of OPEC members regarding the control of the market, the
control of CO, emissions and the management of climate change evolution,
involving the development of renewable energy......

The Covid-19 sanitary crisis has generated important consequences on the
Hydrocarbons business in 2021, 2022 and later, together with the Russia-
Ukraine war in 2022, and more recently beginning 2026 the US-Iran war.

Nevertheless, putting aside the current geopolitical situation, the whole 21st
century could be a dynamic age for energy companies, for the service
companies and contractors, which have to strongly adapt themselves to the
energy transition and to an uncertain environment.

Il could also be a golden age for renewable energy and nuclear energy
subject to good economic decisions and to a top level management &
control, in relation to safety issues.

Societal and environmental aspects will remain more and more important, as
part of the decision making processes.

145 TPA Toolbox Energy Book 4 - Oil
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Reminder: Oil/Liquids Production
IEA 2022 Scenarios

When does oil demand peak...

APS STEPS
2024 2035

98.1 mb/d 103.2 mb/d

2015

Peaks in oil demand rest on changes in transport.
Qil use in petrochemicals is harder to shift.

TP A Source: IEA WEO 2022 146 TPA Toolbox Energy Book 4 - Oil
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World Oil Demand Growth by Sector by IEA 2026
Oil Demand Growth is declining

Sharing Experience

Global oil demand growth by sector, 2021-2025

mb/d

6

Other products
5 Feedstock products
® Aviation and shipping fuels

4 - Road fuels
3
5 Average oil growth

2010-2019
1
0

2021 2022 2023 2024 2025

Source: IEA Global Energy Review 2926 147 TPA Toolbox Energy Book 4 - Qil
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World Oil Demand change by Region by IEA 2026
Decline in EU, Japan & Korea

Annual change in oil demand by region, 2024-2025
250

kb/d

w2024
200

m 2025
150

100

- 100

- 150
China Africa Southeast India United European Japanand  Middle
Asia States Union Korea East

TPA Source: IEA Global Energy Review 2026 148 TPA Toolbox Energy Book 4 - Oil
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World Oil Demand dominated by Petrochemicals
IEA 2025 Forecasts — A plateau at 105 Mb/d as from 20277

World oil demand forecast to plateau this decade

Qil demand, 2017-2030 Growth in oil demand, 2022-2030
110 30

2.5
2.0
1.5
1.0
0.5
0.0
-0.5

-1.0
2022 2024 2026 2028 2030

1 Biofuels m Petrochemical Feedstocks - Total

TP A Source: IEA Oil 2025 — Analysis & forecast to 2030 149 TPA Toolbox Energy Book 4 - Oil
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World Oil Demand by Region
IEA 2025 Forecasts — A stabilization as from 2026/20277?

World oil demand by region, 2019-2030 (mbld)

2024-30
Growth 2024-30

02 2023 2024 2025 2026 2027 2028 2029 2030 Rate Growth

North Amenca 249 219 27 243 U6 45 A6 U5 U4 A3 U1 40 04k 06
S&C Amenca o7 of 63 66 67 68 69 /0 71 72 14 74 14% 06

Europe 158 137 144 149 48 149 149 148 146 145 13 141 D8% DT
Africa 42 39 44 45 46 46 48 49 50 52 33 a4 2% 09
Middle East 69 83 &6 91 92 92 94 95 96 96 94 92 Q1% 00
Furasia 43 40 43 44 44 43 44 44 45 46 46 46 11% 03
Asia Pacific B0 M2 N6 63 WO W6 B9 N4 N8 401 404 407 09% 20
World 1007 917 974 1000 1022 103.0 1038 1045 1051 1054 1056 1055 04% 25

Annualchange 07 80 &7 27 22 09 07 07 06 02 02 1

TPA Source: IEA Oil 2025 — Analysis & forecast to 2030 150 TPA Toolbox Energy Book 4 - Oil
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World Oil Demand by Product

IEA 2025 Forecasts — A stabilization as from 2026/20277?

Sharing Experience

World oil demand by product, 2019-2030 (mbld)

LPG/Ethane 132 133 136 142 146 151 154 156 161 164
Naphtha 67 66 /0 68 71 713 13 18 19 81
(asoline 69 29 60 06 21 22 4 A3 202 20

Jet/Kerosene 9 46 82 61 12 16 11 18 80 82
(asoll Diesel 281 K1 282 284 083 283 284 85 285
Residual fuelall 62 38 63 635 63 63 63 63 64 63
Otherproducts 111 1086 109 12 12 10 10 10 10 110
Total products 1007 917 974 1000 1022 103.0 1038 1045 1081 1054
Annualchange 07 90 57 27 22 09 07 07 06 02

Source: IEA Oil 2025 - Analysis & forecast to 2030 151
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8.4
264
6.2
1.0
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0.2

17.0
i
2.2
8.6
23
0.1
109
105.5
0.1

2024-30

Growth 2024-30
Rate Growth

200 19
20% 12
06% 10
21% 1.0
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Oil Demand changes 2024 - 2030/IEA 2025
Increase for LPG, Naphta, Kero — Decrease for Gasoline, Fuel Oil

Growth in world oil demand by product, 2024-2030
3.0

mb/d

2.0

1.0

0.0 —_—

-1.0

LPG/Ethane Naphtha Gasoline Jet/Kero Gasoil/Diesel Fuel Qil  Other Products

TP A Source: IEA Oil 2025 — Analysis & forecast to 2030 152 TPA Toolbox Energy Book 4 - Oil ‘9@
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World Oil Supply by Region
as from 2026/2027?

IEA 2025 Forecasts — A stabilization

TPA
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World Oil Production by Region (mb/d)

(million barrels per day)

World QOil Production by Region

Africa

Latin America
North America
China

Other Asia
Europe

Eurasia

Middle East
Total Oil Production
Processing Gains
Global Biofuels
Total Supply
OPEC Crude
OPEC NGLs

Non-OFPEC OPEC+
Total OPEC+

Nemo: Call on OPEC+

2024

T2
7.4
28.3
4.3
3.1
3.3
135
30.2
97.3
2.4
34
1031
272
5.5

17.1
49.9

41.6

2025
T4
7.7

289
4.4
3.0
34

13.6

30.8

99.0
24
3.5

104.9

276
57

17.1
50.4

40.9

2026
7.4
7.9

29.0
4.4
30
34

13.7

311

99.9
2.5
37

106.0

277
59

17.1
50.6

40.6

2027
75
8.0

29.3
4.4
29
3.2

13.7

316

100.5
2.5
3.8

106.8
27T
6.3

16.9
50.8

40.3

2028
7.5
5.4
293
4.3
29
3.1
13.6
321
101.2
25
3.9
107.6
276
6.5

16.7
50.8

39.6

2029
7.4
8.5

292
4.3
2.8
3.0

13.5

324

101.1
2.5
4.0

107.6

276
6.7

16.5
50.8

39.6

2030 2024-30
73 0.1
8.3 0.9
292 0.9
42 -01
28 -0.3
28 -0.5
13.5 0.0
327 25
100.6 3.4
2.5 0.1
4.1 0.7
107.2 4.1
27T 0.4
6.9 1.3
16.3 -0.8
50.9 1.00
39.8 -1.8

IEA. CC BY 4.0.

Notes: Forecast OPEC+ crude supply based on quota targets effective July 2025. ' Includes condensates reported by OPEC
countries, oil from non-conventional sources, e.g. GTL in Nigeria and non-oil inputs to Saudi Arabian MTBE.

Source: IEA Oil 2025 - Analysis & forecast to 2030
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World Oil Supply OPEC+ & Non-OPEC

IEA 2025 Forecasts — Important decrease of OPEC+ market share

OPEC+ struggles to reclaim market share through the forecast period

120

mb/d

100

a0

60

4

o

2

o

(=]

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

58%

56%

54%

52%

&)

0%

48%

46%

mEmm Non-OPEC+

mm OPEC+

-0— QPEC+
market share

IEA. CC BY 4.0.

Notes: Forecast OPEC+ crude supply based on quota targets effective July 2025. Russia, Iran and VVenezuela remain under
sanctions. Russian and Iranian production levels are held at current levels through the forecast period. Venezuelan output is
assumed to decrease to 600 kb/d by 2026 based on current sanctions. Chart is based on current OPEC+ composition
throughout the 2016-2030 period.

TPA Source: IEA Oil 2025 - Analysis & forecast to 2030 154
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World Oil Supply — Two examples: Russia & Iran

Russia estimated total oil supply, 2021-2030

109

107

105

103

101
2021 2022 2023 204 2025 2026 2007 2028 2029 2030

== Oil 2025 estimate —— Pre-invasion estimate

TPA Source: IEA Oil 2025 - Analysis & forecast to 2030 155
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4— Iran-Iraq War
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US Oil Supply — Moderate growth.....

US growth expectations moderate over the remainder of the decade, 2022-2030

o US total oil supply US total oil supply growth (y-o0-y)
0
E 25 2.0
20 1.5
15 1.0 ]
. EEEEEE o
5 0.0
0 -0.5
2022 2024 2026 2028 2030 2022 2024 2026 2028 2030
oLTO m Federal offshore OAlaska @ Other crude ONGLs O Other liquids

TPA Source: IEA Oil 2025 — Analysis & forecast to 2030 156 TPA Toolbox Energy Book 4 - Oil {9@
b
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Oil & Refined Products Demand - IEA 2025 Forecasts

Oil demand and call on refined products (mb/d), 2024-2030

2024 2025 2026 2027 2028 2029 2030 BlHS

growth

Total liquids demand 1030 1038 1045 1051 1054 1056 1055 2.5
Biofuels 3.4 3.5 3.7 3.8 3.9 4.0 4.1 0.7
Total Qil demand 996 1003 1008 1014 1015 1015 1014 18
CTL/GTL"/additives 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.2
Direct use of crude all 1.0 1.0 09 0.8 0.7 0.6 0.5 -0.5
Total call on ol products 97.9 98.4 99.1 99.7 99.9  100.1 100.0 2.1
Fractionation products™ 12.2 12.6 12.9 134 13.7 13.9 14.1 1.9
Refined product demand 85.6 85.8 86.2 86.3 86.2 86.1 85.9 0.3
Refinery market share 831% 827% 825% 821% 818% 816% 814% -1.7%

Notes: *CTL = coal-to-liquids and GTL = gas-to-liquids. **Ethane, LPG and pentanes plus, excluding estimated diluent use

in North America.

Source: IEA Oil 2025 - Analysis & forecast to 2030 157 TPA Toolbox Energy Book 4 - Qil ‘9@
b



Qil Products Demand 2024/2030 - IEA 2025 Forecasts
Qil product demand by major product category, 2024-2030

103

mb/d

102

101

100

a9

98 99.9
1.9

a7
97.9

96

85

2024 LPG/  Naphtha  Jet/ Other  Gasoil/l Fueloil Gasoline 2030
Demand ethane kerosene products diesel Demand

IEA. CC BY 4.0.

Notes: Demand is net of CTL/GTL volumes and biofuels supply. Demand includes volumes met by NGLs supply. Other
products demand excludes crude oil used in power generation.

TPA Source: IEA Oil 2025 — Analysis & forecast to 2030 158 TPA Toolbox Energy Book 4 - Oil
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Crude Oil Exports flows 2020 - 2030 - IEA 2025 Forecasts

TPA
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Regional crude export flows, 2020-2030
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mb/d

8
6
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0

Note: Crude export flows are net of intra-regional flows.

2020

() ) 9
)

2022

2024

Source: IEA Oil 2025 - Analysis & forecast to 2030
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Major Refined Products Exporters 2020 - 2030 - IEA 2025

Major refined product exporters, 2020-2030

5
0
0
S @ Middle East
4
B Eurasia
3
O United States
2
Olndia
1
B China
2020 2022 2024 2026 2028 2030
|[EA. CC BY 4.0.
Note: Refined product exports exclude NGLs and biofuels.
TPA Source: IEA Oil 2025 — Analysis & forecast to 2030 160 TPA Toolbox Energy Book 4 - Oil
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Global NGL output 2012 — 2030. US n°1

Global NGLs output, 2012-2030
9

mb/d

8

4 /

2

1

D 1 1 1 1 1 1 1 1
2012 2014 2016 2018 2020 2022

Source: IEA Oil 2025 - Analysis & forecast to 2030 161
NGLs include Ethane, Propane, Butane, Pentane+

2024 2026 2028
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Global LPG Supply & Demand 2022 - 2030. A regular growth

Global LPG supply and demand

LPG supply, 2012-2030 LPG demand growth, 2024-2030
14 400
T 12 T 350
2 e
10 300
250
8
200
6
150
4 100
d 50
0 0 I I I I I
Y > 0 D 0 AV A O DD 2 & P 2 &
N N N8 N
DRSNS PSR R
O Refineries m Fractionation United States 0(11*96 @b
OFractionation Middle East  BFractionation Others
Source: IEA Oil 2025 — Analysis & forecast to 2030 162 TPA Toolbox Energy Book 4 - Oil
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Global Biofuels Supply 2022 - 2030. A regular growth

Global biofuel supply split by ethanol and biodiesel, 2022-2030

e, World ethanol supply Global biodiesel production
e
c 3.0 2.0

EEE -

-nRRRRARNY .

1.0

0.5
0.5

0.0 0.0
2022 2024 2026 2028 2030 2022 2024 2026 2028 2030

oUnited States ®mOECD Europe oOther OECD oBrazil mindia mindonesia mOther non-OECD

TP A Source: IEA Oil 2025 — Analysis & forecast to 2030 163 TPA Toolbox Energy Book 4 - Oil
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Characteristics of Oil & Gas Projects
and New Challenges

» Projects are becoming more and more complex.

> There is a need for improved access, large-scale investments and advanced
technology.

> National companies (NOC) are more aggressive.

> There is a growing importance of Company Social Responsibility (CSR) requirements.

» Oil and gas resources require higher capital expenditures to be brought on stream.

Spendings are correlated to Oil Price evolution: 400 G$ spent in 2010 for worldwide
E&P, # 650 G$ in 2014 (+5% vs 2013), Capex down to 380 G$ in 2016 & 2017, 400 G$ in
2018. Spendings < 400 G$ in 2020, 2021 and 2022. Rebound in 2023. # 550 G$ in 2025.

» Climate change issue and people acceptability strongly challenge Oil & Gas sector and
Hydrocarbons production.

» Geopolitical turmoils in the World together with the new US Administration promoting
the hydrocarbons industry will continue to affect the Oil & Gas Business.

TPA 164 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Qil production and consumption:
past and present

TPA 165 TPA Toolbox Energy Book 4 - Oil {9@
b
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Warning: Be careful, « Oil Production » may have different
definitions
Liquids Production includes Crude Oil Production plus
Condensates and NGL'’s Production deriving from Natural Gas
Production
Example: Year 2025

Crude Oil* + 85,8 (85%)
Condensates

NGL'’s + others 14,8 (15%)
Total Liquids 100,6 (100%)

Includes Conventional Crude Oil + Shale/Tight Oil + Xtra Heavy Oil + Bitumen
Source: El Stat. Review of World Energy 2026 167 TPA Toolbox Energy Book 4 - Oil
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History of World Petroleum Liquids profiles (ASPO data) (EJ)

world oil production ASPO data in EJ

180
= conventional crude
160
e TN (G
140
—TNGPL
120
m——gource-rock
100
a — condensate
&
- 80 = cxtra-heavy

Jean Laherrere January 2025

1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0 2000 2010 2020 2030

TPA Source: Jean Laherrére January 2025 168 TPA Toolbox Energy Book 4 - Oil ‘9@
Y
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History of World Crude Oil Production 2000 — 2025

As from 2020, strong impact of Unconventional Crude Qil

Great Financial Crisis

Sept. 2008 :

THE SHIFT PROJECT 2025

ASPO 2025

Michel LEPETIT

85
M. Barrels /day

80
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70

65

60

55
i —t i - -
e 9 o o o
S =z 89383
© © © o
© © © © ©
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TPA
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2005-01

2006-01

2007-01

2008-01

01/2020 - 10/2024 & US EIA forecast up to Dec. 2026

2009-01

2010-01
2011-01

World Crude Oil Production (estimates)

Source: Michel Lepetit/The Shift Project 2025

2012-01
2013-01
2014-01
2015-01
2016-01
2017-01
2018-01
2019-01

Conventional & Unconventional

Nov. 2016 : OPEC+

Apr.2020: COVID

Nov. 2018 :
World peak crude oil

Feb. 2022 :
Ukraine invasion

2020-01

2021-01

2022-01

2023-01

2024-01

2025-01

2026-01

mmmm Unconventional crude oil
production : US light tight
oil (MB/d)

Unconventional crude oil
production : Argentina
shale & tight oil (MB/d)

s Unconventional crude oil
production : Canada
bitumen (MB/d)

Unconventional crude oil
production : Venezuela
Xtra Heavy oil (MB/d)

=== World "conventional"
crude oil production
(MB/d)

------- World crude oil
production forecast up to
Dec.2026 (USEIA;
MB/D)

Sources : US EIA, Alberta ER., Canada Energy Reg., Rystad, Global Warning
169
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History of US Crude Oil Production

14 million barrels a day

12

10

2010 15 20 25

Source : Energy Information Administration
TPA Note : includes projections through 2025
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A Zoom on ex-USSR and Russia Production
with geopolitical implications

1973 - 2022

TPA

ot USSR & post-USSR Crude Oil Production
e & Oil Price
1973 - 2022
16 000 2020 April : 160
1985 March : Covid-19

Gorbatchev In power 1989 November
14 000 Berlin wall 140
- /"'/Ml/l\ N
1991 December :
end of USSR
T /JUVV' =

2014 March : 80
Crimea Annexion

10 000

1986 April :
Tchernobyl catastroph
8 000

1977 March : CIA report 2022 February :

6 000 & » 60
The impending Soviet ON Crisis Ukraine invasion
1986 January : 2000 January :
4 000 Ol price collapse s 40
Putin seizes power
2 000 20
o 0

jarnw-73 jarnv-78 jarv-83 janv-88 jarv-93 janv-98 janv-03 jarnw-08 jarw-13 jarnv-18

Source: Michel Lepetit/The Shift Project February 2023

w——JRSS (- 1991) Crude oll
including lease condensate
production (KB/D)

—X4USSR countries production
(1992-2022) : Russia
+Kamakhstan + Azerbaljan +
Uzbekistan + Turkmenistan

ex-4URSS : Russia production

oil price

Sources : US EIA, Global Warning estim.
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History of Oil Production (All Liquids) from 1965 to 2025
A constant Growth — Covid impact in 2020 — Rebound thereafter

(Mb/d)
Impact of Covid-19 /\

105
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75
70
65
60 Growing Non-OECD Production
55
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Second Oil Shock
First Oil Shock
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15 _ _ US Tight Oil Production
10 Decline of North Sea Oil
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Source: Ch-GUéritte/Data from EI Stat. ReVieW 2026. TPA Toolbox Energy Book 4 - Oil
TPA Includes crude oil, condensates, NGLs, shale oil, tar sands. Excludes Biofuels ‘-@
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World Oil Production (All liquids) 2015 - 2025

2015

# 92 Million b/d
N°1 US, N°2 Saudi Arabia

14%

32%

3%
3%
4%

4% 4% 5%

13%

12%

5%

m US m Saudi Arabia ® Russia
Canada ® China ® Iraq

m United Arab Emirates mIran m Kuwait

m Venezuela m Rest of World

Source: Data from El Stat. Review 2026 shares in barrels. Includes crude oil, shale oil, oil

sands, condensates, NGLs. Excludes Biofuels

TPA
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2025

# 101 Million b/d
N°1 US, N°2 Saudi Arabia

m Kuwait

21%

26%

3% / 11%
4%
4%
a% 11%
4% 5 6%
m Saudi Arabia ® Russia
® [ran ® lraq

m United Arab Emirates = Brazil
m Rest of World

Note: Differences between consumption and
production are due to stocks changes, consumption of substitute fuels,...
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History of Oil Consumption (All Liquids) from 1965 to 2025
A constant Growth — Covid impact in 2020 — Rebound thereafter

(Mb/d)
110
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90
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70 Second Oil Shock
First Oil Shock

Impact of Covid-19 /\

Growing Non-OECD Consumption
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Source: Data from EI Stat. Review 2026. Includes inland demand,
international aviation, marine bunkers, refinery losses, derivatives coal TPA Toolbox Energy Book 4 - Oil
TPA & gas. Excludes Biofuels ‘-@
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World Oil Consumption (All liquids) 2015 — 2025

2015

# 93 Million b/d
N°1 US, N°2 China

20%

\ 13%
2%, 4%

3% 3% 30, a% 4%

40%

m US m China ® Japan India
® Saudi Arabia = Russia m Brazil m South Korea
m Canada ® Germany m Rest of World

Source: Data from EIl Stat. Review 2026. Includes inland demand,

international aviation, marine bunkers, refinery losses, derivatives
TPA coal & gas. Excludes Biofuels
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2025

# 103 Million b/d
N°1 US, N°2 China

19%

39%

//{ 17%
5%

2‘720

% 0

3% 394 3% 4% 4%
m US m China ® India Saudi Arabia
® Russia ® Japan m South Korea  m Brazil
m Canada

m Germany m Rest of World

Differences between consumption and
production are due to stocks changes, consumption of substitute fuels,...
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Main Oil Producing and Consuming Countries
All liquids (Excludes Biofuels) - Year 2025 (Mt)
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Total World # 4 700 Mt

Source: Data from El Stat. Review 2026 - Ranking according to

quantities in Mt
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Main Oil Producing and Consuming Countries
All liquids (Excludes Biofuels) - Year 2025 (Mb/d)
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Reminder - Impact of Covid-19 on Oil Demand & Supply
Year 2020 by IEA 2020

Liquids demand Liquids supply

80

?u [ I I I I I I I I I I 1 [ I I I I I I I I I I 1
lan July Dec Jan July Dec

2015-19 range 2019 — 2020

The oil supply response initially lagged the collapse in demand, pulfing enormous pressure
on available cil storage space, before markefs starfed to rebalance in the second-quarter

Notes: mb/d = million barrels per day. Both supply and demand include biofuels (in physical volumes);
supply also includes processing gains. The differences between supply and demand reflect net additions to
or withdrawals from inventories.

TPA Source: IEA WEO 2020 178 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Major Oil Trade Movements - 2025

o Oil Inter-area movements 2025 — Crude trade

Exports ORU— Imports
. China
Middle East
NN ; Europe
Russian Federation [N ——
Other Asia Pacific
Canada
us
us E—
India
S. & Cent. America i
’_‘_—/”"* Japan
West Africa L
- —— ;
— ’..’ .’@ Singapore
Other CIS - e ”?
< -{é & Middle East
North Africa = -
. .. o202
Mexico S. & Cent. America
Asia Padific _i: / Africa
Europe = cis
. 179 TPA Toolbox Energy Book 4
TPA Source: El Stat. Review 2026 9y
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Oil — Trade Movements 2025 (Mt)

0 Oi]. Inter-area movements 2025 crude trade

Crude (million tonnes) To
Other
. Russian Other Asia
Canada Mexico ; i Cl% Africa| Australasia lapan 5Singapore  Pacific
Canada - - 1947 t 8.3 - - - t - 16.3 0.1 0.1 0.2 2.7 222.3
Mexico - - 151 01 8.9 - - - - - 0.8 14 - - 37 339
U5 191 - - 10.8 9.8 - - t 6.9 1.1 2.3 17.6 43 4.3 445 202.8
5. & Cent. America 0.5 - 503 - 38.8 - - 0.1 37 t B8.0 9.3 1.6 26 10.2 184.9
Europe 0.2 - 3.0 0.1 - - T 0.1 04 4.2 0.6 - 0.4 1.3 10.2
Russian Federation - - - 0.5 28.5 - 14.3 5.5 0.3 100.7 g4.9 0.1 - 1.5 236.5
Other CI5 - - 15 12 78.8 - 5.0 0.7 - 40 - - 0.2 3.1 94.4
Irag - - B9 0.2 31.8 t 1.7 0.6 - B4.6 497 - 39 17.7 179.1
Kuwait - - 0.7 - 0.1 - - 6.7 0.1 - 19.0 B.B 74 0.2 338 76.8
Saudi Arabia 2.8 - 12.4 35 324 - - 15.1 34 - 80.8 365 458 3.2 89.3 326.2
LUAE t - 14 - 0.6 - - 0.3 0.2 t 375 26.7 491 195 5BS 194.4
Other Middle East t - - 0.7 0.8 - T 79 - 0.1 1271 47 6.0 7.5 177 172.5
Morth Africa 0.7 - 39 1.3 69.7 - T 0.1 0.3 0.3 1.6 46 - 0.1 4.0 B6.5
West Africa 35 - 0.4 40 51.0 - - 29 a2 0.6 51.8 15.5 - 0.6 16.8 161.3
East & 5. Africa - - - T 0.8 - - T T - 0.7 0.1 0.3 0.3 2.1 4.2
Australasia - - - - - - - 0.7 - - 0.7 - 0.3 1.7 5.7 2.1
China - - - 0.3 - - - - 0.1 - - - - t 0.7 11
India t - - t t - - 0.1 i t - - - - t 0.1
Japan - - - - - - - - t - - - - t 0.1 0.1
Singapore - - - - 0.1 - - - - - - 0.2 - - T 0.4
Other Asia Pacific T - - - T - LN 0. - b. 1.3 1.6 0.4 1.8 - 12.1
Totalimports 268 - 3072 226/ 4425 t 143 469 208/ 84 5812 2622 1153 47.0 313.8] 2209.0|

Source: Includes data from FGE MexantECA.
t Less tham 0.05.
Notes: Does not include biofuels trade. Bunker fuel use is not included as exports. Intra-area movements (for example, between countries within Europe) are excluded. Crude imports and exports include condensates.

TPA,  Source: El Statistical Review of World Energy 2026 180 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Major Refined Products Trade Movements - 2025

o O1il inter-area movements 2025 — Refined product

Expois product {million tonnes) BnpaELs

Middie East Other Asia Pacific
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. 181 TPA Toolbox Energy Book 4 - Qil
TPA Source: El Stat. Review 2026 9y
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Major Refined Products Trade Movements — 2025 (Mt)

TPA
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0 O1il inter-area movements 2025 refined product

Product {million tonnes)
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Source: El Stat. Review 2026
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Various qualities of Qil
Carbon Intensity of Oil Production - 2019

Average carbon intensity of oil production
by country, 20019
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Qil production and consumption:
various perspectives

TPA 184 TPA Toolbox Energy Book 4 - Oil {9@
b
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OIL DEMAND and PRODUCTION
PERSPECTIVES

Different sources, slight different visions

TPA 186 TPA Toolbox Energy Book 4 - Oil ‘9@
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Preliminary remark:

In the following, the scenarios from the various organizations
have been established taking into account the 2020 Covid-19
sanitary crisis as well as the Ukraine/Russia war economic
consequences.

They might be adjusted later.

A number of these scenarios are not compatible with the
objectives of Carbon Emissions reductions during the next
decades to cope with the 1,5°C maximum increase of
temperature in 2100.

Due to the Energy Transition process & the Climate Change
challenges, new QOil Production/Demand perpectives will be
dramatically different from previons expectations

TPA 187 TPA Toolbox Energy Book 4 - Oil {9@
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One Scenario for Oil Production Perspectives 2000 — 2050 (Perrodon/Bauquis)
A 2015 Vision - Impact of Unconventional Oil (including NGLs)

(Light Tight Oil and Shale Oil)

(Xtra heavy Oil & Oil Sands) Roches méres et tight oil
100 — & Ultras lourds

Mbrd ‘G'h'ﬂn

2000 2010 2020 2030 2040 2050  Annédes

Source: Alain Perrodon et Pierre Bauquis, 20 novembre 2015
Assumptions for Crude Oil Price: 100$/b in 2012, 70$/b in 2020, 120$/b in 2030, 150 $/b in 2050 (cst 2015)
TPA 188 TPA Toolbox Energy Book 4 - Oil
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One Scenario for Oil Production Perspectives 2000 — 2050. A 2015 — 2018 Vision
Impact of Unconventional Oil (including NGLs) & split onshore, conventionnal

offshore, deep & ultra-deep offshore

Mb/d

Gt/y

Source rock

100 + 5 Brra-heavy olls and tight oils
90 T+ 4,5
80 + 4
70 Total Rupture+ Scenario
# 25 Mb/d in 2050!
60 # IEA NZE Scenario
50
40
Deep offshore & ultra deep offshore
30 \
20
10
2000 2010 2020 2030 2040 2050 Years

TPA
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Source: P.R. Bauquis et A. Perrodon 2015/18
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TotalEnergies Scenarios
(See Book 2 Energy - Chapter 7)

TPA 190 TPA Toolbox Energy Book 4 - Oil {9@
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Neptune Floating Storage and Regasification Unit (FSRU) — Turkey

191

TotalEnergies

TotalEnergies
Energy Outlook :

November 4t 2025
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IEA WEO 2025 Scenarios
See BOOK 2 Energy — Chapter 7
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Reminder: Oil/Liquids Production
IEA 2022 Scenarios

When does oil demand peak...

APS STEPS
2024 2035

98.1 mb/d 103.2 mb/d

2015

Peaks in oil demand rest on changes in transport.
Qil use in petrochemicals is harder to shift.

TP A Source: IEA WEO 2022 193 TPA Toolbox Energy Book 4 - Oil
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World Liquids Demand (Mb/d)
IEA WEO 2025 Scenarios

Current Policies Stated Policies
2035 2050
Total liquids 101.6 102.5 108.9 119.1 104.0 102.1
Biofuels 2.4 25 3.5 57 35 4.6
Hydrogen based fuels - - 0.1 0.6 0.1 0.6
Total oil 95.2 100.0 105.3 112.8 100.4 96.9
CTL, GTL and additives 0.9 0.9 1.2 1.3 1.1 1.2
Direct use of crude oil 0.9 0.9 0.3 0.2 0.2 0.2
Oil products 97.4 S8.2 103.8 111.3 99.1 95.5
LPG and ethane 14.4 14.6 18.2 20.0 17.6 18.0
Naphtha 7.0 7.0 9.1 11.6 8.7 10.6
Gasoline 25.3 25.4 24.4 256 227 18.3
Kerosene 7.2 7.6 9.5 11.6 95 10.9
Diesel 27.4 27.2 282 28.2 26.7 24.7
Fuel oil 6.4 6.4 5.8 56 5.3 4.6
Other products 8.7 10.0 86 7.7 86 7.4
Products fromNGLs 12.8 13.1 151 14.4 14.7 12.2
Refinery products 84.6 85.1 88.7 96.9 84.4 83.3
Refinery marketshare 83% 83% 81% 81% 81% 82%

Mote: CTL = coal-to-liquids; GTL = gas-to-liquids; LPG = liquefied petroleum gas; NGLs = natural gas liquids.
TPA Toolbox Energy Book 4 - Qil

Source: IEA WEO 2025 194

O

A&

-



Oil Demand (Mb/d)
IEA WEO 2025 Scenarios

TPA Toolbox Energy Book 4 - Qil

Current Policies Stated Policies
2035 2050
World 87.6 95.2 100.0 105.3 112.8 100.4 96.9
MNorth America 22.2 221 22.0 219 21.7 20.7 17.5
United States 17.8 18.1 18.1 18.3 17.9 17.2 14.4
Central and South America 5.5 5.7 5.7 6.4 7.8 6.1 6.6
Brazil 2.2 25 25 27 3.2 2.6 2.7
Europe 13.8 12.2 12.2 9.4 6.0 91 5.1
European Union 10.6 9.0 9.0 6.6 3.3 6.4 2.9
Africa 3.3 4.5 4.5 58 8.6 57 7.8
Middle East 7.0 8.3 8.4 9.2 116 B.6 10.4
Eurasia 35 4.2 4.2 4.9 56 4.7 51
Russia 3.0 34 3.3 3.7 39 3.6 36
Asia Pacific 251 345 349 383 41.2 36.5 35.1
China 8.8 16.1 16.2 15.8 13.7 15.2 12.4
India 3.3 52 5.4 7.8 10.5 7.4 8.8
Japan 4.2 3.0 29 24 21 22 16
Southeast Asia 4.0 5.0 5.1 6.5 8.0 6.1 6.6
International bunkers 7.1 7.7 81 9.3 10.5 9.0 9.2
TP A Source: IEA WEO 2025 195
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Qil Production (Mb/d)
IEA WEO 2025 Scenarios

Current Policies Stated Policies
2035 2050
World supply 85.2 99.2 99.8 105.3 112.8 100.4 96.9
Processing gains 21 2.4 2.4 26 3.4 26 29
World production 83.2 96.9 97.5 102.7 109.4 97.7 93.9
Conventional crude oil 66.7 62.6 61.7 61.0 66.3 57.4 56.8
Tight oil 0.7 9.2 9.8 11.8 119 11.2 11.2
MNatural gas liquids 12.7 20.2 21.0 24.2 241 23.7 20.2
Extra-heawvy oil & bitumen 2.6 359 4.1 4.5 5.7 4.2 4.5
Non-OPEC+ 332 45.2 47.6 51.7 47.4 50.0 431
OPEC+ 50.0 50.7 49.9 51.0 62.0 47.7 50.8
MNorth America 14.0 27.5 28.4 29.3 27.4 288 24.8
Central and South America 7.4 71 7.4 10.1 111 9.3 9.5
Europe 4.4 3.4 3.3 2.4 1.3 22 1.2
European Union 0.7 0.5 0.4 0.4 0.3 0.3 0.2
Africa 10.3 7.3 7.2 7.1 6.9 6.6 6.0
Middle East 25.4 30.4 30.2 336 43.9 322 371
Eurasia 13.4 13.8 13.5 13.8 13.9 12.3 111
Asia Pacific 8.4 7.5 7.5 6.5 4.9 6.2 4.3
Southeast Asia 2.6 1.8 1.7 1.7 1.6 1.5 1.2

TPA Source: IEA WEO 2025 196 TPA Toolbox Energy Book 4 - Oil
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Fossil Fuel Demand by Regions
IEA WEO 2025 Scenarios

CPS Scenario

STEPS Scenario

0il (mb/d) Natural gas (thousand bcm) Coal (billion tce) il (mb/d) Natural gas (thousand bcm) Coal (billion tce)
L7 OO OO R— 120 oo 6 oo S U ——
100 S — - (11— § [J e —
80 '. S R 4 o 80 /T 4
60 - 3 ey 3 60 3 ey 3
40 2 40

20

20

[

2000 2024 2050 2000 2024 2050 2000 2024 2050 2000 2024 2050 2000 2024 2050 2000 2024 2050
B Advanced economies [ Emerging market and developing economies  International bunkers M Advanced economies [ Emerging market and developing economies ' International bunkers
IEA. CCBY 4.0. IEA. CC BY 4.0.
Oil and natural gas demand continue fo rise to 2050; coal use falls, Demand for coal peaks before 2030 and for oil around 2030.
mainly as a result of reductions in the power secfor in China and advanced economies Natural gas reaches its maximum level around 2035 and then levels off.
Note: mb/d = million barrels per day; bem = billion cubic metres; tce = tonne of coal equivalent. Note: mb/d = million barrels per day; bem = billion cubic metres; tce = tonne of coal equivalent.
TPA Source: IEA WEO 2025 197 TPA Toolbox Energy Book 4 - Oil ‘9@
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Oil Demand by Sectors & Regions
IEA WEO 2025 Scenarios

CPS Scenario

STEPS Scenario

By sector By region
80 s
Emerging market and
developing economies
R NI e

]| R ———
2000 2024 2035 2050 2000 2024 2035 2050
W Cars " Road freight ~ M Aviation = Shipping
W Petrochemicals = Other industries mBuildings = Other
IEA. CC BY 4.0.

Global oil demand rises to 105 mb/d in 2035 and 113 mb/d in 2050
led by increases in pefrochemical feedstock and aviation

By sector

By region
80 ‘ s e

Emerging market and
developing economies

2000 2024 2050 2000 2024 2050
B Cars " Road freight ~ M Aviation 1 Shipping
W Petrochemicals = Other industries m Buildings ~ Other
IEA. CC BY 4.0.

Electrification of road transport is the primary cause of the peak in oil demand around 2030;
oil use remains more resilient in pefrochemical feedstock and aviation

Notes: mb/d = million barrels per day;, Other industries = industry sector excluding petrochemicals;
Other = other non-energy use, other energy sectors, power, agriculture and other transport. Excludes biofuels.

TPA
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Source: IEA WEO 2025

Notes: mb/d = million barrels per day; Other industries = industry sector excluding petrochemicals; Other =
other non-energy use, other energy sectors, power, agriculture, other transport. Excludes biofuels.
&
b

198 TPA Toolbox Energy Book 4 - Oil



Reminder: Forecasts vs Facts
Worldwide outlook for oil supply/ demand

(IEA Reference Scenario 2007: A constant growth until 2030 — A vision reviewed later!)

TPA

Million barrels per day 2005 2010* 2020 2030
World demand 77.0 91.1 98.5 116.3
OECD 46.0 49.0 50.8 52.9
FSU/ Central & Eastern Europe 4.2 4.7 5.1 5.6
Rest of world 23.2 33.7 38.7 53.3
Variation in stocks 3.6 3.7 3.9 4.5
World supply 76.8 91.1 98.5 | 116.3
OECD 21.8 18.7 18.3 18.3
FSU/ Central & Eastern Europe 8.3 14.0 14.9 17.2
Rest of world (excl. OPEC Middle East) 224 26.4 271 24.7
OPEC Middle East 21.3 27.5 31.8 45.0
Gains in refining 1.7 2.0 2.2 2.6
Non conventional oil (incl. GTL) 1.3 2.5 4.2 8.5

* Has been affected by the economic
crisis: # 87 Mb/d in 2010, 91 Mb/d in 2013

199

Source : World Energy Outlook 2007
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Scenarios from others Organizations
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OPEC Scenarios
(See Book 2 Energy — Chapter 7

TPA 201 TPA Toolbox Energy Book 4 - Oil {9@
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BP Scenarios
See Book 2 Energy — Chapter 7

TPA 203 TPA Toolbox Energy Book 4 - Oil
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bp Energy Outlook
2025 edition
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ExxonMobil Scenarios
See Book 2 Energy — Chapter 7

TPA 205 TPA Toolbox Energy Book 4 - Oil
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Ex¢onMobil
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Shell Scenarios

207

TPA Toolbox Energy Book 4 - Qil

hat) (9]



Oil Demand 2010 - 2050

world oil demand in three scenarios

{ hard-to—abate sectors shown are aviation, marine amnd
petrochaemical feadstock])

Dermand, million barrels per day

12
T
80
Ll
4k
>0 T
(-
20710 2020 2030 2040 250 20480
-=-=- Hard-to-abate sactors —_— Surge
— Agrychipalagos — Horizon
— Total — History
TPA Source: Shell The 2025 Energy Security Scenarios 208 TPA Toolbox Energy Book 4 - Oil
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The Shift Project Scenarios
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A Scenario for the Future (16 main Oil Suppliers)
The 2021 Vision of the Shift Project
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Available resources vs CO, emissions:
the dilemma

TPA 211 TPA Toolbox Energy Book 4 - Oil {9@
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Some considerations about the Climate
Change Problem
What does it mean for the Energy industries...
in terms of production of existing Reserves?

TPA 213 TPA Toolbox Energy Book 4 - Oil {9@
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Year 2024

Primary Energy Demand/Production = 15,6 Gtoe
Fossil Energy Demand/Production = 12,4 Gtoe
Hydrocarbons Demand/Production = 8,3 Gtoe

CO, Emissions = 35,2 GtCO,

EEEN) 2,84 tCO,/toe Fossil

Data from IEA WEO 2025

TPA 214 TPA Toolbox Energy Book 4 - Oil {9@
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mmmm) Maximum « Budget » Fossil Energy
Production

(to cope with 1,5°C/2°C temperature increase)

670 GtCO, / 2,84 toe = 236 Gtoe

I

236 Gtoe/12,4 Gtoe = 19 years of production Fossil
For 240 GtCO, = 7 years of production Fossil

Nota: 670 GtCO2 corresponds to an average 1,5/2°C. An objective of
1,5°C would correspond to 240 GtCO2 which would reduce
considerably the Remaining Reserves to be reasonably produced.

215 TPA Toolbox Energy Book 4 - Oil
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mmm) « Budget » Hydrocarbons Production,
assuming Coal is completely stopped as from to-
morrow and fully replaced by Natural Gas:

# 670 GtCO2/ 2,4 toe = 280 Gtoe

I

280 Gtoe/12,4 Gtoe = 23 years of production HC
For 240 GtCO, = 8 years of production HC

Nota: 670 GtCO2 corresponds to an average 1,5/2°C. An objective of
1,5°C would correspond to 240 GtCO2 which would reduce
considerably the Remaining Reserves to be reasonably produced.

216 TPA Toolbox Energy Book 4 - Oil
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It doesn’t match!

R/P Well defined Resources QOil : 40/50 years
R/P Well defined Resources Gas: 50/70 years

Consequence: A considerable quantity of already well
defined Resources would not be produced or
developed. Only the Resources with the lowest
production/development and/or discovery cost would be
eligible to supply energy......

....... unless Ocean and Biosphere absorb much more
CO, than expected, and unless CCS is extensively
developed in many projects!

TPA 217 TPA Toolbox Energy Book 4 - Oil ‘9@
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In order to satisfy the 1,5°C maximum increase of
Temperature, a considerable quantity of Fossil
existing Reserves will never be produced

R/P: Reserves on Production Ratio (Years) based on Carbon Budget
FuelCl: Fuel Carbon Intensity (tCO,/toe)

Q: Consumption Fossil Fuel current year (Gtoe)

MCB: Maximum Remaining Carbon Budget (GtCO,)

%Fuel: Contribution of the Fuel in the Fossil Fuel Mix (Primary Energy)

R/P = (MCB/(%Coal*CoalCl+%O0il*OilCl+%Gas*GasCl))/Q

218 TPA Toolbox Energy Book 4 - Oil
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In order to satisfy the 1,5°C maximum increase of
Temperature, a considerable quantity of Fossil
existing Reserves will never be produced

To cope with 1,5°C, Maximum Carbon Budget = 240 GtCO, as from 2024.

Based upon the 2023 data, on the 2023 Energy Fossil Fuel mix (Coal, Oil and
Gas), R/P = 6/7 years,

while most of the publications mention 50/60 years for Oil and Gas
proven/probable reserves, more than 100 years for Coal.

If we assume that all Coal is replaced by Natural Gas as from now, R/P = 14
years

Nota: The R/P ratio represents the number of years at future constant
Production/Consumption. In reality, the production/consumption profile will
decline regularly so that the actual period of production will be greater than
the R/P ratio. Nevertheless, the R/P ratio is a pertinent indicator which clearly
illustrates here the challenges for the Coal, Oil & Gas companies.

0,
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The Hydrocarbon Industry Dilemma:

To cope with 1,5/2°C, a very substantial part of « Proven » Reserves will never be produced

(Gtoe)
1000 Proven Reserves at end 2024 (IEA WEO 2025 est):
900 ¢ Coal : 526 Gtoe # 1074 Gt
Gas : 193 Gtoe # 225 T.m3
800 Oil : 241 Gtoe # 1765 Gb
700 Total Fossil: 960 Gtoe

600
500
400
300
200
100

0

« Budget CO, » (GtCO,)

400 600 800 1000 1200 1400 1600

—Carbon Intensity STEPS # 2,7 Carbon Intensity APS # 2,5

Source: Ch.Guéritte Data from IEA WEO 2025
TPA Nota: Carbon Intensity in tCO2/toe —Average 2022-2050

Shari

nnnnnnnnnnnnn
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Stranded Reserves Volumes
The IEA view
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Producing all current existing Proven Reserves not compatible
at all with the 1,5°C objective!

TPA
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CO: emissions from combusting all “proven reserves” of coal, oil and natural gas compared with remaining CO; budgets
3000

23500

Billion tonnes CO.

2000

1500

1000

200

CO. emissions from 1.8 °C CO, budget 1.5 °C CO, budget

combusting "proven resenes (66% chance) (S0% chance)
of fossil fuels

Motes: Reserves are the publicly reported level of “proven reserves”, with 1 700 billion barrels of oil, 220 tem of natural gas, and 850 billion tonnes of coal equivalent. COz budgets are
taken from the Intergovernmental Panel on Climate Change (IPCC) Special Report on Global Warming of 1.5 *C and are fram the start of 2018. The different COz budgets shown are
associated with uncertainty in the temperature increase today relative to pre-industrial imes. The SD5 has & remaining COz2 budget of 880 Gt GOz

Source: IEA 2019: The Oil and Industry in the Energy Transition
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To cope with the 1,5°C Objective, a very substantial part of existing reserves will not be
produced.......
Unless CCS is extensively developed

Proportion of “proven reserves” produced in the STEPS and SDS, 2018-40

il Gas Coal

1 700 billion barrels 220 trillion cubic metres 650 billicn fonnes coal equivalent

= Produced in the Sustainable Development Scenario = Additionally produced in the Stated Policies Scenario Mot produced

Mote: To align with most discussion on stranded volumes, reserves stated are the publicly reported level of “proven resenses”.

Source: IEA 2019: The Oil and Industry in the Energy Transition
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Outstanding Challenges
for the Energy World !
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Oil Upstream:
technical features and economics
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Fundamentals of Exploration/Production

INTERNATIONAL INDUSTRY - With the constraints linked to the Climate change and the huge development of
Energy Transition projects, the Oil & Gas Industry is facing important difficulties in term of image and reputation.

RISKY ACTIVITY

» In average, 1 exploration well out of 6 leads to a commercial discovery (Probability of success # 17%, depending upon
continents, onshore, offshore. This success rate varies upon time.

VERY CAPITAL INTENSIVE INDUSTRY

= More than 60% of investment in the whole hydrocarbon industry

LONG TERM PROFITABILITY

» Several years between discovery and production
» Production profiles longer than 10/15 years

¢ POLITICAL IMPLICATION
¢ PRODUCTION COSTS DEPENDING ON LOCAL CONDITIONS

« Offshore/ onshore, geological, climate, depth of reservoir, size...

HIGH TECHNOLOGY

» 3D - 4D seismic, deep water drilling and production, horizontal drilling, slim hole drilling, multiphase transportation, heavy oil
production and processing, shale gas....

« transportation, heavy oil production and processing, shale oil & shale gas....

TPA 227 TPA Toolbox Energy Book 4 - Oil {9@
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Risks in Exploration / Production

TPA
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Geological
Risk

1 1 chance out of 6

U Oil/Gas in place

L Recovery rate

] International Country
relationships Risk

U Oil or gas - Quality

Partner risk '

] Operator '

] Technical and
financial scope

1 Sovereign risk

! Political and fiscal
stability

\

MSIH TVdOT19O

Economic risk

] National company L Economic environment

U Investments and
operating expenses
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The Main Steps for the « Modern » Qil Industry

TPA
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> 1848: First oil well in Aspheron Peninsula —
Baku/Azerbaidjan

> 1859 : First oil find in US by drilling —
Titusville/Pennsylvania by Edwin Drake

> 1920’s : Rotary drilling, first electrical well
logging

» 1930’s : Offshore drilling
» 1960°s : Digital computing
» 1970’s : Directional drilling
> 1980’s : 3D seismic

» 1990’s : Horizontal drilling

»> 2000’s : Oil & gas shale production

229

DRAKE WELL PARK 58

On this s1tc “Col’ Edwin
Drake struck oil Aug. 27
1859; the birth of the
petroleum Industry.

Adminiaterced By the Perowmytvanis
Hesscrical # de.:x Comrr sybon.
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The phases of the Exploration and Production

process

Phases Exploration Development Production

Objective Discovery Install the equipment Produce
of new necessary for the reserves
fields commercial productiorn

% of total costs 10 to 15% 40 to 50% 40 to 50%

Time (years) 3to10 2to 4 15 to 25

Studies and negotiations ’ch“ e

Geolog. & geophysical work Abandon license

Wildcat wells _ Decision to develop the field

Appraisal drilling

Fixed platforms .

Development wells < 2 Land

B Sea

Production equipement

Off-take facilities

e S~
1to 4 3to6 9to 15
. . years years years
Production of the field ) )
build up platform decline

Beginning of production

230
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Reservoir life

DECOMMISSIONING

Years

EXPLORATION
APPRAISAL
DEVELOPMENT
PRODUCTION

A ) .
c
o
0
=
©
o
o

| | | |
0 5 10 15 20
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Geophysics
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Geophysical works — Principle & Objectives (1)

Seismic Technique: Principles & Objectives

* Objective is to get an image as accurate as possible of the sub-surface
where oil or gas prospects can be identified (onshore, offshore)

* This is image is obtained, like an echography of the sub-surface, by
emission (source) and recording (geo/hydro-phones) of artificial
seismic acoustic waves.

Shock waves
Truck generating shocks on Beliacisd L.I:es of :oating i b
Recording ydrophones ’
the ground waves imploding air or

truck

Geophones steam bubbles

.

Waves bounced back off the
different strata

TPA 233 TPA Toolbox Energy Book 4 - Oil
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Geophysical works — Principle & Objectives (2)

Seismic Waves Propagation Principles

Emission Source: Vibrator Reception

Receivers: Geophones

. - s W :
B G CL o e
S S

1

e Transmission, refraction & reflections of the
seismic waves generated across or at each
geological interfaces.

* Geometry and reflectivity depends on lithology
contrast (density, propagation velocity)

TPA
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Recording Truck

Reception

Emission Reception

.....

= Primary reflections =

at any heterogeneity in the subsurface !

——

— e —

Reflections happen

— Elastic Properties of the earth

——

Cha nge in te
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Geophysical works — Principle & Objectives (3)

Different Types of Seismic Waves

* Velocity of seismic waves travelling through the sub-surface changes with characteristics of each
geological layer

* Time of propagation of reflected waves gives direct information about geometry of the geological layers

» All the other waves (multiples, refracted, ground-roll,..) are considered as noise or artefacts that can be
misinterpreted on the resulting seismic section.

Reflected waves Other « non-desired » waves

TPA 235 TPA Toolbox Energy Book 4 - Oil ‘_@
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Geophysical works - Acquisition (1)

Land Seismic Acquisition: 2D & 3D Surveys

* Main source for onshore / land seismic acquisition is VibroSeis truck.

* Receivers are geophones made of 3 directions sensors (X,Y,Z)

* 2D seismic profiles are acquired at eraly exploration stage.

* More dense data (3D) is aquired for intensive exploration or at
appraisal / development) stage .

* Seismic acquisition operations and density is constrained by surface /
topography conditions (mountain, urban, desert,...)

Principle of 3D reflection seismic
Principle of 2D reflection seismic LAND ACQUISITION
LAND ACQUISITION

Vibrator

Geophones

Vibratqr

Recording truck

Geophones

236 TPA Toolbox Energy Book 4 - Oil
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Geophysical works - Acquisition (2)

Marine Seismic Data Acquisition : Streamer, OBC, OBN

* Main seismic source used for marine seismic acquisition is Airgun

* Receivers = hydrophones are towed behind the boat along a long cable
(6 to 10 km) named streamer

» Seismic profiles are aquired with various spacing between lines.

» Density of acquisition (2D, 3D) depends on exploration maturity of the
area (extensive / intensive exploration, appraisal, development)

* When obstructions are present in the area, receivers are layed on the
seaflor using Ocean Bottom Cable (OBC) or nodes (OBN) techniques

Ocean Bottom
Nodes (OBN)

Ocean Bottom
Cables (OBQ)

TPA 237 TPA Toolbox Energy Book 4 - Oil ‘_@
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Geophysical works Data & Processing (1)

Seismic Processing & Depth Imaging Objectives

Aim of 2D or 3D Seismic Data Processing is to transform thousands of recorded shot points into
migrated seismic lines or volume ready for interpretation.

In particular, it aims to re-position (X-Y + T =» Z) the seismic events with their attributes
(amplitudes, frequency, ...) at their true origin in the sub-surface.

Intermediate
Raw shot points processing

products

TPA

TPA Toolbox Energy Book 4 - Qil ‘9@
Sharing Experience '

Final 3D cube



Geophysical works Data & Processing (2)

The 3D Seismic Data

* The 3D seismic cube contains two main types of information:
- POSITION of the seismic cells or « bins » (X,Y,T,Z) = In-Lines, Cross-Lines
- SEISMIC ATTRIBUTES (A1, A2,... An) = amplitude, frequency, phase, ....
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INL Seismic display: Wiggle, colour density
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Geophysical works Data & Processing (3)

3D seismic

Sea bottom seen by 3D seismic

- 3D seismic provides
larger volume of data
which are more

precise and reliable:
...t enables building 3D S
images and sometimes may NSNS
. = E . SN
provide direct indicators
of hydrocarbons’ presence
/in some layers.

=

e — ‘-;’:f S — —
mi_ﬁf;&‘\_ —
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Geophysical works - Interpretation

Sea bottom seen\by 3D seismic

Seismic Interpretation

 Structural Interpretation: aims to describe, map
in depth and characterize the geometry of the
geological layers in the subsurface, this at
different scales (basin, block, prospect or field)

e Stratigraphic Interpretation: aims to describe,
map and characterize the reservoir (extension,
lithology, facies, petrophysics properties) from
seismic attributes and geo-morphologies.

* Fluid Interpretation: aims to identify and assess
the presence of hydrocarbons (Direct Hydrocarbon
Indicators = DHI) in a basin or more locally on a
prospect using seismic attributes (amplitudes) and
angle/offset based methods (RVA, AVO)

TPA 241 TPA Toolbox Energy Book 4 - Oil
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Geophysical works - Costs

Seismic Costs (update 2022)

Vibroseis acquisition

2D SEISMIIC
Data

3D SEISMIC

10 000 to 1 000 000 $/km?

5000 to 200 000 $/km
150 to 300 km/month crew

30 to 1 000 km%/month

2D SEISMIIC

Processing
3D SEISMIC

OFFSHORE

for streamer acquisition

2 000 $/km
3 000 km/month crew

4000 to 100 000 $/km?
100 to 1 000 km?/month

200 to 1 500 $/km

800 to 4 000 $/km?

Interpretation

500 000 $ to 5 000 000 $ / project
from a few months to several years

TPA

Sharing Experience
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for OBN acquisition

NA

40 000 to 120 000 S /km?
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Geophysical works

Non-Seismic Geophysical Methods : CSEM

Passive source — Magnetotellurics (MT)
Natural EM field generated by the interaction of
solar wind with the Magnetosphere

Active source — Controlled Source Electromagnetics (CSEM)

Horizontal electric dipole
Multi-component

EM seabed receiver
Electric and magnetic

field sensors \

. Acquisition
Water depth
~10 - 4,000m

4
CSEM sensitivity
0 —4000 m BML
(mainly depending on prospect size)

mT
sensitivity
0 - 120,000 m BML

Courtesy of EMGS

* The basis of the method is to transmit a diffusive electromagnetic field from a deep towed
marine source and record the electrical and magnetic field which has passed through the

Earth, from source to an array of sea-bottom receivers with electrical and magnetic sensors.

* The principle is that if anomalous resistive ‘bodies’ (hydrocarbons, but not only !) exist in
the sub-surface their presence can be detected remotely at the seabed.

TPA
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Geophysical works

Geospatial Data for Oil Seeps Detection

* Objective: Prove the presence a petroleum system
* Methodology

- Use SAR images available N Gthane . : Light petroleum
. . . release to the L Hsaclconsurtate P 2 - hydrocarbons evaporate
* \isual |nterpretat|on atmosphere s et S e e T to the atmosphere

- Natural seepage, spills, look-alikes
- Cartography + GIS

Oil in the water column

Deposition of heavy
petroleum
hydrocarbons

and methane

bubbles Prevailing current
migrate up
through the
water column

clean sea surface oil slick

Faults and cracks

Seep conduit

Courtesy of Helene Bideaud, Séminaire Geoint Sorbonne Université, 29/11/2022 -

TPA 244 TPA Toolbox Energy Book 4 - Oil
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Geophysical works & Energy Transition

Geophysics & Energy Transition

tj @ @ =
ELECTRICITY SYDROGEN BOMASS WIND

Geophysical techniques and methods can contribute for energy transition in order to:

» |dentify/ assess an area for CO2 storage (CCS)

* Characterize fracture networks or guide wells (geosteering) for geothermal projects

e Secure the installation of offshore wind farms.

* Characterize high value minerals sedimentary deposits...

TPA

Sharing Experience

Geological Storoge Options for CO,

Geothermally Heated
Reservoir

245 TPA Toolbox Energy Book 4 - Oil
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Geophysical works & CCS

Carbon Capture & Storage (CCS)

Injection in an aquifer structure

[l

Injection in a depleted HC reservoir

L}

Injection in an aquifer monocline

A S0 years

CO2 plume after 50yrs injection

CO; Enhanced Oil Recovery

TPA

Sharing Experience

CCS techniques and methods requires mapping of key surfaces (base seal) using seismic interpretation.
Other seismic technics (4D monitoring) are also used to follow the evolution of CO2 gas plume .

Pressure
increase
(MPa)

Pressure distribution after 50 years injection

Imaging deep CO,
migration

from active seismic
monitoring

TPA Toolbox Energy Book 4 - Qil
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Geophysical & Energy Transition

Offshore Wind Farms - Geotechnics

TPA

Sharing Experience

Braced Frame/  Tansion Leg with]
Jaxnet Sucton Bucketsf

Installation of offshore windfarms
requires some geophysical work such as
3D HR seismic surveys

Objective is to investigate the first 100’s
metres of the subsurface to identify
and avoid potential problems in the
instalation / stability / coupling of the
aeolian on the seafloor.

50m
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Geophysical works & Energy Transition

Geospatial Data for Energy Transition

Industrial Projects Monitoring

* The world’s largest single solar plant: 3,2 million solar panels

* Gives clean energy to 90,000 individuals in Abu Dhabi

* Construction was completed within 23 months.

B 2017-12-25

Sentinel-2
images from
December
2017 to April
2019

* Commercial operations started on 30th June 2019.

Abu Dhabi’s CO2
emissions by

\L
million million
solar panels metric tons

Providing enough capacity to The equivalent of
supply off the roads

= ol et

s R
;T =
o © —_@?’ﬁ‘@m‘t%ﬁ‘

et S
SIS e S e

" _ . ) o, Construction of the solar plant viewed from space
Courtesy of Helene Bideaud, Seminaire Geoint Sorbonne Université, 29/11/2022 e

TPA Toolbox Energy Book 4 - Qil ‘9@
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Reservoir Modelling

TPA

Sharing Experience

Geophysics

Reservoir

W4ﬁ

I @

[

Dynamic Model

- 93

Geometry - envelop

Sedimentary - petrophysics

Flow mechanism
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Pangea
A super computer for seismic data analysis
and reservoir simulation

TPA | 250 - TPA Toolbox Energy Book 4 - Oil
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Pangea
A super computer for seismic data analysis
and reservoir simulation

TPA 251 TPA Toolbox Energy Book 4 - Oil
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Massive computing in TotalEnergies
Pangea 2

> Located at Total E&P facilities at Pau (South-West of France)
> High Performance Computing (HPC) methodologies

» Power capacity: 6,7 petaflops
(1 petaflop = 1075 Floating Operations per second)

» Constructor: Silicon Graphics (SGI - ICE X)

» 220 000 Intel Xeon processors ( # 80 000 laptops)
» Storage capacity: 26 petabytes ( # 6 millions DVD)
» 200 km of fiber optic network

» Electrical power needed: 4,5 MW

252 TPA Toolbox Energy Book 4 - Oil
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Massive computing in TotalEnergies
Pangea lll

» Located at TotalEnergies facilities at Pau (South-West of France)
» High Performance Computing (HPC) methodologies

> Power capacity: 25 petaflops, the 5th biggest computer for petroleum
industry (1 petaflop = 10'° Floating Operations per second)

» Constructor: IBM

> 558 nodes — 3348 GPU (Nvidia V100) (# 170 000 laptops)
» Storage capacity: 55 petabytes ( # 13 millions DVD)

> 200 km of of fiber optic network

» Electrical power needed: 1,4 MW

253 TPA Toolbox Energy Book 4 - Oil
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Massive computing necessary for Oil and Gas Industry but
also for Energy Transition

TPA

Sharing Experience

Seismic Imaging (Kirchoff, Green, RTM, FWI, WEM)

Reserwir Simulation (1, Eclipse, Gap-Resolve)

Generalized Refining Transportation Marketing Planning System (GRTMPS)
Molecular Modeling (MaterialStudio, Culgi)

o

Generalized Refining Transportation Marketing Planning System (GRTMPS)

Molecular Modeling (MaterialStudio, Culgi)

Methane Production Forecastwvia ML (BioAl)

Batteries Simulation (SAFT — ACC)

Simulation of hybrid electric systems for hydrogen generation (HSPtaH2)

Fluid flow simulations for the energy (Flotting Offshore Wind Turbine )

5C| |00

Modeling of wake effectsin wind turbines (TurboPFPark)

Simulation of solar energy production (SolarOPs)

Acsrodynamic optimization of photovoltaic shades (structural calculation and CFD)

Minimize CO2 emissions (surface / reservoir simulation coupling - ZEREM PC)
Minimize CO2 / CH4 emissions (flare combustion analysis - ZEREM / PIRATE FLAME
CO2 storage simulation (GEOSX)
Development of algae culture monitoring (Computer Wision — SmartAl)
CCUS Simulation via ML (GAMN
254 TPA Toolbox Energy Book 4 - Oil



Centre Scientifique et Technique Jean Feger (CSTJF)
TotalEnergies — Pau - France

TotalEnergies computing center

2023 - 31 Petaflops
-Silicon Graphics Pangea 2 (6 Petaflops)
-IBM Pangea 3 (25 Petaflops)
v Petaflops = 10'® arithmetical
computations per second

i.emillion of billions

> The heating of the Scientific Center
(CSTJF) 20 buildings is provided by the
cooling system of the computers

255 TPA Toolbox Energy Book 4 - Oil
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Drilling
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Well Design Characteristics

Mud pressure
inthe wellP,,,q

] WELLDESIGN : casing programme

Pore pressure Py |

TPA

Sharing Experience

BOP
Drilling wellhead
CASING and CEMENTING PROGRAMME — I
+ protect unconsolidated or unstable Conductor Pipe_J L
formation ag s
Surface casing—
+ separate formations with incompatible A
pore and fracturation pressure gradients X
. . . Driling fluid
4 isolate reservoir layers, receive —
completion string Intermediate
Casing(s) ZOI'.IES to
+ mechanically anchor the casing column in be isolatec
the ground and plug the annular space Dil sting ]
Open hoe diled) -
RESERVOIR
257 TPA Toolbox Energy Book 4 - Oil



The drilling unit (« the Rig »)
6 functions

1.Hoisting function\z “

2.Mud treatment function

35 7K

3.Power generation . R | =
function > i » g
Q 8

3\ \12 26

4.HP pumping functio 5

5.Rotary function

21

2

22

6.Safety function
= the « BOPs »

and, qualified drilling Personnel !
TPA 258 TPA Toolbox Energy Book 4 - Oil
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Rotary, pumping, hoisting and safety functions

Rotary function Hoisting funafion | cownbiock NI
Power siwivel (or Top drive) or i Mast
Swivel |:> kelly + kellyaushing
Kelly => e Monkey board
Rotary Table = «—

<33 Drill Pipe
<«—Drilling line ——»

27 6 Traveling block I!I
O

<= Drill Collar m' Hook ~— ~ =
<& Bit
S e e ) " Rig floor - Drawworks
—
Substructures

TPA Toolbox Energy Book 4 - Oil
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Mud treatment function

Mud treatment function

=

MUD AGITATOR CENTRIFUGE MUD CLEANER DESILTER

DECANTER
| ~
IL

-

__' G_‘_

.
—
—r
—* MUD PUMP —_—

DRILL BIT FLARE IGNITION
DEVICE

Poor boy degasser (by passed if no well control situation)

Shale Shaker for primary solids control 100 microns.

Vacuum Degasser

Desander for second phase solids control of cuttings 40 microns
Desilter for third phase solids control of cuttings 20 microns.
Mud Cleaner a combination of Desander/ Desilter

Centrifuge for the 2-7 microns fine solids separation.

NoORON=

TPA 260 TPA Toolbox Energy Book 4 - Oil
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Directional Drilling

Main applications

INACCESSIBLE SITE
OFFSHORE SHORELINE ,

RELIEF WELL

U

MULTIPLE ZONES

SIDETRACKING
(technical)

TPA 261 TPA Toolbox Energy Book 4 - Oil ‘9@
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Directional Drilling: the Tools

Directional drilling

Measurement While
Drilling
n mm@wwm o .
porsty e i restty and gana oy J_
(“S I\F:IrEEeDirect iiiii
o\©
. S
()% 3N S RSS i
O of°’
o
=)0
WP
\\I\\N‘)b Y00
gen
262

Computer technology
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Drilling Technique Features

Drill bits

Diamond, PDC (Polycrlstallme Diamond Cutter)

PDC Co e Bit

&7

" x 2 38" CKS571 12 3/4" x § 3/4" CKS8

\atural Diamond Core Bit

.

TSP Bit

263

L3 I

vr—r,

SP Core Bit

6" x 5/8" C320

- Natural Diamond

" x 2 58" C400 8 3/8" VN300 6" VN300 8 1/2° VN300

8 3/8*VP300 8 1/2° VP500 5 1/2° x 6" VHP300

TPA Toolbox Energy Book 4 - Qil



Well completion

Production
wellhead
. . Drilling
¢ A completed well (in production phase) wellhead
= a succession of steel casing, liner and Conductorpipe J L
tubing strings g
Surfacecasing 1
« to channel hydrocarbons from the -
reservoir up to the surface (or sea v
bed) production wellhead cement
Intermediate
i Zonesto
Casing(s) e
Production liner ——
(or casing)
RESERVOIR

TPA 264 TPA Toolbox Energy Book 4 - Oil {9@
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Well completion/Completion equipment

TPA

Sharing Experience

DUAL COMPLETION

TUBING TUBING

CIRCULATING
VALVE "SLIDING
SLEEVE"

PACKER

Well completion

Completion equipment

265 TPA Toolbox Energy Book 4 - Oil



Hazards in E&P: Blow-out

Texas 1901 Deep Water Horizon GOM 2010

266 TPA Toolbox Energy Book 4 - Oil
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Key factors affecting drilling costs

Geographic area

onshore/offshore

climate conditions

access Rig and

maturity of the zone support structure
availability

Technical

data onomic Dz
_ international
1 rig type

i support structure
drilling time

Well type

explo. / development
depth

technical characteristics
(horizontal drilling - high
energy well...)

TPA 267 TPA Toolbox Energy Book 4 - Oil
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Drilling Operations and Offshore environment

RIG TYPES

Water depths

2-6m 20-150 m 80 -1,500 m 500 -3000m

Compact
Teqder Semi-sub Semi-sub. Drillships

: rig
Land rig Barge Jack Up (anchored) DP mode DP-mode

on platform rg

?

TPA 268 TPA Toolbox Energy Book 4 - Oil
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Drilling Rigs

TPA

Sharing Experience

Wellhead
platform

TPA Toolbox Energy Book 4 - Qil
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Dynamically positioned drillships

TPA

Sharing Experience
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Exploratory drilling

(Costs can substantially fluctuate depending upon economic

environment)

100

80

60

40

20]

A Well cost in M$

Very harsh conditions
(mountains, deep
offshore...)

Hostile environment
(jungle, rough sea...)

Easy conditions
(offshore)

IR

Very easy conditions

Py 7 / (onshore)
2 2.5 3 3.5 4 4.5 5
Depth (thousand m)
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Development drilling

Sharing Experience

ste

Drilling time :

days
- 60
|- 50 ] drilling
%////% “ L 40 | geology
i ﬁ i 130 Bl tests
. 20 completion
10 [ ] abandonment
p\\ 1, =3 |earning curve
Exploration Development
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$400,000

$500,000

$400,000

$300.000

$200,000

$100,000

Sharing Experience

$0

"

4

>

-

A

Drilling Rigs Day Rates vs Types

After higher rates before 2013, # 300000 $/d in 2022 for a drillship

e Driliship Avg. Foture Dayrate

e Jackup Avg. Fixture Dayrate

v Semisub Avg. Fixture Dayrate

. N - - x4
S77 'r i 5

2012

2013

2014 2015 2016 2017 2018 2019 2020 2021 2022

=)
s _l.'.“.‘\z

Tenry Childs / Westwood Energy at IADC World Dniling June 2022
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Drilling Rigs Costs correlated with Crude
Oil Price

US drilling il and gas wells monthly index & WTI

650 : : : : 130
e Diilling Ol 2nd Gas Wells, Index 1985=100
~83 —— WELI601 10301 17

T 5

520

455

WTI $b

drilling O& G wdlsindex Dec1985=100

https://research stloms f=d .org/fred?/seneaPCIT2 131112131 11+
hitps -/ frad stlowd sfed series/ MICOTLW TICO

o . . o
1885 1550 1595 2000 2005 2010 2015 2020
Jezan L aherrers Sept 2015 e
TPA 274 TPA Toolbox Energy Book 4 - Oil
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Production/Construction

275
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Cost of fixed platforms
(Costs can substantially fluctuate depending upon economic environment)

TPA

Sharing Experience

[M$]

10000

/l) Arctic zone

1000

NORTH SEA

1007

GULF OF MEXICO

z//% 4 to 10 wells

101

—— — 1 well
— J
/
, Water depth [m]
0 50 100 150 200 250
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Offshore production systems

depth

V4" AV4VAVA|

TPA

Sharing Experience

Concrete Compliant Tension leg

platfprm tower platform S.PA.R.
Semi sub

277

FPSO

TPA Toolbox Energy Book 4 - Qil
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Different types of platform

Key Data TLP

Water depth
Capacities
- Oil

- Liquid

- Water Injection
Well Slots
Design Life

| | Topside Weight
|| Tethers (no)
Displacement

Compliant tower Tension Leg Platform

+ 307 - 350m

30 000 SmS3/Sd
45,000 Smd/ Sd
+ 60 000 Sm3/ Sd
144

+ 30 years

+ 39 600 tonn

:16

+ 106 500 tonn

O

TPA 278 TPA Toolbox Energy Book 4 - Oil ‘_@
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Different types of platform/Floating unit

Concrete Platforms Semi GIRASSOL (Angola)
Submersible Double side hull single bottom
300m x 60m x 31m
2,0 Mb storage capacity

25,000 T topsides
200,000 bpd oil production
390,000 bpd water injection at 150 bar

. . 8 Mm?3/d gas injection at 285 bar
Float"‘]g Production Living quarters for 140 pers
. @ 396,000 T displacement
Storage Offloading
(FPSO)

TPA 279 TPA Toolbox Energy Book 4 - Oil
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Technological progress in deep water Production

TPA
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Technological progress in deep water Production - 2019

TPA

Sharing Experience

Deepwater drilling

The Great Australion Auvustralia’s The Great Australian Bass Strait’s World’'s

Bight's deepest well deepest well Bight's proposed proposed deepest well
{Gnarlyknots, offshore {Stee! Dragon-1, offshore deepest well deepest well {(Raya-1, offshore
Sowuth Australia) Western Australia) (Stromlo- 1, offshore (Sculpin-1, offshore Uruguay)

—

SEEEEER.  ENERGY INFORMATION = » "

——— AUSTRAUA www.energyinformationaustralia.com.au
—

O
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Drilling/Production Platforms

Water | Resting on seabed | Column/chain/cable Dynamical
depth to seabed positioning
fixed | Jacket 500 m TLP 1300 m
Compliant | 900 m SPAR 1700 m
tower
GBS 300 m
mobile | Jack-up 170 m
floating Semi-sub | 3000 m | Semi-sub | 3000 m
Drillship 3700 m | Drillship 3700 m
FPSO 1500 m

TPA 282 TPA Toolbox Energy Book 4 - Oil
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Construction Jack-Up Barge

TPA

Sharing Experience
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Deep Offshore — Some Recent projects and Current Records
Objectives: Ultra-Deep Offshore: 3000-4000m
2008 - 2020

> Exploration Well: 3400 m — Raya 1 prospect/Uruguay Joint-venture
Total/ExxonMobil Contractor: Maersk Drilling

» Exploration Wells: 3150-3175 m - India/ONGC Contractor: Transocean

» Subsea Installation: 2809 - 2934 m - Silvertip/Tobago - Gulf of
Mexico/Shell

> FPSO0: 2482 - 2692 m — Chinook & Cascade — Gulf of Mexico/Petrobras
» Spar: 2320 — 2450 m — Great White — Gulf of Mexico/Shell

> Appomatox Development : 2200m - Gulf of Mexico/Shell — TLP — Break-
even =55 $/b

» Aconcagua Development: 2200 m — Gulf of Mexico/Total

» Camden Hills Development: 2200 m — Gulf of Mexico/Marathon
284 TPA Toolbox Energy Book 4 - Oil o
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Production

Sharing Experience

== Produce the reserves

40 to 50% of total expenses

15 to 25 years
OPEX
A I?/Iateau
Enhanced recovery
: \
i)
°
: -
'g Build up—— Decline
o
0 | I B | Years
1 5 10 15 20 25
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Projects

Sharing Experience
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Tempa Rossa - Italy

TPA

Sharing Experience
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2 Storage tanks to be built
(120 000 + 60 000 m3)

Potenza
P TEMPA ROSSA Marera
OIL CENTRE o

Storage 2 x 26 000 m3

MARINE
TERMINAI)./PE, Tarant

) Link to be built : i A

OIL CENTRE Metapon

Jetty to be extended

‘~\~—'—"'_““M

Existing pipeline
137 km - 20” GULF OF

) \ TARANTO

kL o S
Production of heavy oil (average 17° API mini 12) from 5
existing wells (to be recovered and re-completed) and
drilling of 1 additional well + 2 new wells.

Gathering flowlines from well sites to Oil Centre

TPA

Sharing Experience
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Tilenga / Kingfisher /| EACOP | «néa

Uganda & Tanzania
‘ ‘
Uganda & T|Ienga FID 02/2021
Tanzania CAPEX Execution Ongoing
Bicng: | 4500 mUSD RFSU 25/11/2025
Plateau 190 kbopd, TTE share
29 well pads, 420 56,7%  Kingfisher |
wells, single CPF
1500 mUSD FI[? 02/2021 .
150 Mboe reserves TTE share Execution Ongoing
L o Sl | to be developed 56,7% RFSU 31/05/2025
s ‘ il ‘V bMasm:d\ i ' e 40 We”S
; = . & 1500km pipeline + 3800 mUSD FID 02/2021
pumping stations + Execution Ongoing
: : TTE share
terminal/tanks/jetty 620 Eirst oil 01/03/2026
> Major oil development in a sensitive social
O and environmental context

. TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Field Development — Kashagan/Kazakhstan Phase 1

» Phase | 370,000 bopd (capacity) production "
plateau (increasing to 450,000 bopd with
additional Raw Gas Injection)

» 40 wells and 5 drilling islands (A Island, D
Island, EPC2, Epc3, and EPC4) tied to Hub 1

» Offshore facilities: oil and gas separation,
gas dehydration and raw gas injection

» Onshore facilities: oil trains, gas and
sulphur plants and rail loading facilities for
oil and sulphur




TPA

Sharing Experience

KASHAGAN Project

FACILITIES LAY OUT

291
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North Sea - Norway
Ekofisk field reaches 50-year milestone

",' m

“u

The Ekofisk complex in the Norwegian North Sea

(Courtesy ConocoPhillips)
292 TPA Toolbox Energy Book 4 - Oil
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Field development using a FPSO
(Floating Production Storage Offtake)

Sharing Experience

Tower risers

293 TPA Toolbox Energy Book 4 - Oil
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Deep offshore infrastrustures

s e ——

Nouvelles architectures pour le développement de champs offshore

TPA Toolbox Energy Book 4 - Qil
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Deep Offshore in Angola

2500

2000

Evolution of deep-offshore

developments in Angola

GIRASSOL
DALIA

140 km2

KAOMBO

PSVM 450 km2 800 km2
150 kb/d 230 kb/d

381 km2

PAZFLOR
AZFLO 160 kb/d

‘E 1500 240 kb/d
=
5
] 600 km2
2 KIZOMBA A ©&{ YA 200 kb/d
(]
= 180 km2
1000 250 kb/d
400 km2
KIZOMBA B 240 kb/d
‘ TOTALKAOMBO
500 KUITO KIZOMBA C
e @ ToTALPROJECTS
00 kb/d
@ OTHEROPERATORS
0 T T T T
1998 2003 2008 2013 2018

TPA
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First oil date

Going deeper and gathering more dispersed reserves
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Deep Offshore Angola: Pazflor field location

Pa=fior
COrNGO
Pointe NoWwre
ANGOLA
DEMOCRATIC
REPUBLIC
OF CONGO
Caenca
PAZFLOR LB
Kaona = =
ANGOLA
AN L AN
O CE A N
PAZFLOR Nzesc

-
—— A
> - P
-~ - s

i
B e
B ESyeete
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Deep Offshore: Pazflor field in Angola
1st oil: August 2011

Sharing Experience

Water depth: 600 — 1200 m
Current Prod.: 220 000 b/d
32 million manhours
Capex: 9 G$

297 TPA Toolbox Energy Book 4 - Oil
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Deep Offshore: Pazflor field in Angola
1st oil: August 2011

Floating Production Storage & Offloading (FPSO)

J ® Oil storage: 1.9 million barrels

- S05 = e Oil production: up to 220,000 bpd ‘p,n”:l_[]h

e 49 wells (23 at First Oil) In-Depth Experience,
e Oligocene: 7 producers, 5 water
injectors and 2 gas injectors

~_ _® Mtocene 18 producers, 17 water
! injectors

Subsea Separation System (SSS)
' -3 subsea separation upits;

AWORLD TECHNOLOGY-FIRST

Subsea Umbilicals Riser Flowlines (SURF)

Total lenght of pipelines: 180 km
Total lenght of umbilicals: 84 km

TPA 298 TPA Toolbox Energy Book 4 - Oil
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Bold Technology
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Deep Offshore: Pazflor field in Angola
Pazflor extension

DALILOR

In-Depth Experience,
Bold Technology

O

TPA 299 TPA Toolbox Energy Book 4 - Oil ‘_@
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Pazflor — Subsea Separation Unit (SSU)

SUBSEA SEPARATION UNIT S10

Water depth: 800-1200 m
Dimensions: 15x15x25 m

Weight: 650 t, including
foundations

Two subsea pumps per SSU
Pump power: 2,3 MW

FELET P10FT1

TPA 300 TPA Toolbox Energy Book 4 - Oil
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Pazflor — Subsea Separation Flow Diagram

TPA

Sharing Experience

FPSO
Level

Two 6’ Gas lines/risers

Pressure |
Control

Level

Control XD
' 10” Liquid
X 3 line/riser (oil +
E CP m water)
X1 E
> 3
301 TPA Toolbox Energy Book 4 - Oil

O

A&

-



Pazflor FPSO

TPA

Sharing Experience

Lenght: 325 m
Width : 62 m
120 000 t of steel
Gas turbines power: 120 MWe

302
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Pazflor FPSO

ﬁThe biggest FPSO ever built

TPA

Sharing Experience

303

e Hull (325m x 61m x 32m)

¢ 83,000 tonnes dry weight
300 Air buses A380 jets

¢ 1.9 million barrels storage Nlll:ll]h
Volume of 2 Stades de France . .
n-Depth Experience,
° DOUble sided Bold Technology
e Topsides

e ~41,000 tonnes (dry weight)
e 15 Modules
Heaviest 2800 tonnes
e Oil production 220,000 bpd
e Power generation capacity 120 mw
e Water injection capacity 382,000 bpd
e Gas injection capacity 4.3 Msm?/day
e Accommodation normal 140 POB
240 max POB major maintenance periods

TPA Toolbox Energy Book 4 - Qil {9@
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Clov Project - Angola
Capacity: 160 000b/d - Start-up : 2014
Water depth : 1100 — 1400 m

REPUBL IOUE

Porso Arnmboim - FPointe Noare -
ANGOL A

ANGOLA
DA, [ =11 =
REPUBLIQUE
DEMOCRATIQUE
- DU CONGO
Cabinda
Bormnma
Kitomna = =
ANGOLA
CLOV » Nzeto
Bloc 17
,5'”*” re
O TeTrsia
Eyes —
e Acacis
O C E A N m= S e

TPA 304 TPA Toolbox Energy Book 4 - Oil
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Clov Project

Sharing Experience
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Clov Project

—

UNITE FLOTTANTE DE
PRODUCTION, DE STOCKAGE ET
DE DECHARGEMENT (FPSO)

Dimensions de la coque : 305 61 mx 32 m
Capacité de production dhuile : 1 )00 blj au plateau
Capacite de stockage d'huile :

11 modules

Concepl “tout electrique” et alimentation par
turbo-générateurs equipés de turbines aéro-dérivatives
Capacité des guartiers d'habitation : 240 personnes max
Pas de brilage de routine en conditions normales
d'opérations

FORAGE ET PUITS

34 puits forés par 2 appareils de fi grands fonds
a positionnement dynamique

Duree totale de la campagne de forage : plus de 2 000 jours

TPA

Sharing Experience
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OMBILICAUX, RISERS
ET CONDUITES SOUS-MARINES
(SURF) ET TERMINAL
DE DECHARGEMENT DE L'HUILE

38 km de lignes de production

SYSTEME DE PRODUCTION
SOUS-MARIN (SPS)

19 puits pour la production et 15 puits pour linjection d'eau
8 manifolds

Systéme de pompes multiphasiques (2 pompes
hélico-axiales, dont 1 en secours)

TPA Toolbox Energy Book 4 - Qil
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Clov — Multiphasic submarine pumps

TPA

Sharing Experience
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Moho North Development - Congo

.y =

-1 oil export line to Djéno

-Transfer lines
terminal ( 80 km of 16")

between TLP

-1 gas exchange line with & FPU
Nkossa Tacilities (18 km of 67)

=1'Gas lift line (with
3 In-line Tees)
-Length : 12 km
-Diameter : 6"

1 water injection line with
6 wells (4 In line tees)
Length : 12 km
Diameter : 10™

UMBILICALS

-

T IR

TPA 308 TPA Toolbox Energy Book 4 - Oil
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Libra QOil Field in Brazil

¢ The largest pre-salt oil field ever disvovered in the Santos Basin

¢ 2000 - 2400 m water depth. 180 km off the coast of Rio de
Janeiro

¢ Area of 1550 km2
¢ 8 to 12 Gb recoverable oil resources
¢ Estimated peak production: 1,4 Mb/d

¢ Outstanding challenges; 2014 budget up to 500 M$ for 2 wells
and 3D acquisition survey. Development with FPSO’s.
Separation, treatment of Associated Gas and CO2.

¢ First Oil: 27 november 2017 (Early Production Phase)

¢ Consortium made up of Petrobras (40%), Total (20%), Shell
(20%), CNPC (10%) and CNOOC (10%). Petrobras Operator

309 TPA Toolbox Energy Book 4 - Oil
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Libra Oil Field in Brazil

¢ NW Panel Development

4 FPSO
Oil treatment capacity
150 kb/d
Gas compression
12 MSm?/d
Water injection
225 kbw/d
Lease and Operated contract
One FPSO to be sanctioned
each year from 2017
Offloading DP Shuttle Tankers

TPA

Sharing Experience

SUBSEA & WELLS:

All wells connected to
flexibles (Rigids under
evaluation)

8 Producers & 9 Injectors
(WAG) per FPSO

Full gas reinjection

Reservoir

Water depth: 2.100 m
27° APl - 44% CO,

Reserves: 2.9 Gb

& Pioneiro de Libra

310

1 FPSO

-Oil treatment capacity: 50 kb/d
-Gas compression: 4 MSm?/d
-No water injection

-Lease and Operated contract

- 12 years

Milestones

- FPSO in location on May 20%
2017
First Oil planned in November
2017

TPA Toolbox Energy Book 4 - Qil
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Libra Block in Brazil

™ 170822020 [ News

Paris - Total and its partners have taken the investment decision for the third phase of the Mero project (Libra
block), located deep offshore, 180 kilometers off the coast of Rio de Janeiro, in the prolific pre-salt area of the
Santos Basin.

The Mero 3 FPSO! will have a liquid treatment capacity of 180,000 barrels per day and is expected fo start up t
2024. It follows investment decisions for Mero 1 (startup expected in 2021) and Mero 2 (startup expected in 202
FPSOs, both of which have a liquid processing capacity of 180,000 barrels per day.

“The decision to launch Mero 3 marks a new milestone in the large-scale development of the vast oil resources o
the Mero field — estimated at 3 to 4 billion barrels. It is in line with Total's growth strateqy in Brazil’s deep-offshore
based on giant projects enabling production at competitive cost, resilient in the face of oil price volatility,” said
Arnaud Breuillac, President Exploration & Production at Total. “The Mero project will contribute to the Group’s
production from 2020 onwards, and we are targeting a production of 150,000 barrels per day in Brazil by 2025."

The Mero field has been in pre-production since 2017 with the 50,000-barrel-per-day Pioneiro de Libra FPSO. The
Libra Consortium is operated by Petrobras (40%) as part of an international partnership including Total (20%), Shell
Brasil (20%), CNOQC Limited (10%) and CNPC (10%). Pré-Sal Petréleo (PPSA) manages the Libra Production
Sharing Confract,

! Floating Production Storage and Offloading (FPSO)

311
Source: Total

MERO FIELD IN THE
BRAZILIAN PRE-SALT

Central panel

South-East panel

Targeted investment decision
sl Launched
wal In production
m Mero field

TPA Toolbox Energy Book 4 - Qil ‘9@
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Massive Investments

Upstream Fundamentals — Long Life Cycles and

The upstream IOC business model

Pazflor: a 9 G$ FPSO project from project sanction to start-up

Sismic

Appraisal FEED Ramp-up
Drilling Conceptual Tendering Plateau
Discovery studies Project sanction Decline
Delineation

Pre-project Project execution

1993 2000 2007 2011

Exploratio . ] . .
n starts on Discovery of first [ Project Sanction ] Pazflor first oil
Block 17 Pazflor field

IOC’s take on exploration risk and fund projects :

need for a very strong balance sheet until first oil.

Production income shared between governments
and consortium partners.

TPA

Sharing Experience

Production end
Site restoration

2020+
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TotalEnergies: Leading deep-offshore operator — Projects 2000 - 2020

TPA

Sharing Experience

Laggan Tormore

= 500 Mcf/d
= First gas 2014(e)

= 180 kb/d & 180 Mcf/d
= First oil Q1 2012(e)

Pazflor
B
] Bl
B Ind] [} — ,{

= 220 kb/d & 140 Mcf/d
= First oil Aug. 2011

2009 Akpo

2008 Moho Bilondo

2007 Rosa

 SE—
2006 Dalia

\e—
2003 Matterhorn

2002 Canyon Express

2001 Girassol

i

4 A 4 A ( A

= First oil 2014(e)

Moho North Kaombo (B 32)
ce FPs‘?. /_/";.:‘-:M“
\ T cmeeso™
., - e
7 S \ — J i s J
= 160 kb/d & 230 Mcf/d = 200 kb/d & 160 Mcf/d = FPU + TLPW = 2 FPSOs

= First oil 2016(e) = 100 kb/d & 90 Mcf/d

= First oil 2016(e)

= 200 kb/d & 180 Mcf/d
= First oil 2016(e)

Total-operated deep-offshore capacity

Mb/d

2000 2005 2010 2015 2020(e)

Approx. 450 wells by 2017 9 FPSOs, 2 FPUs
313 TPA Toolbox Energy Book 4 - Oil
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TotalEnergies example: Subsea innovation : lower cost, higher production

¢ Expertise in flow assurance technology reduces
development costs

= CLOV (Block 17, Angola) : subsea “ring” arrangement
reduces length of flowlines > -11% of EPC costs

« Kaombo (Block 32, Angola) : hybrid design reduces
length of insulated flowlines > -19% of EPC costs

» Laggan Tormore (UK) : 143 km multiphasic subsea
line to shore reduces costs versus dedicated floating
facilities

¢ Subsea processing increases production

« Pazflor (Block 17, Angola) : subsea separation +
hybrid pumps allow highly viscous crudes to be
produced

» GirRI (Block 17, Angola) : high-boost multiphase
pumps enhance recovery from depleted reservoir

Maintaining our edge through constant innovation and
rapid R&D applications

314 TPA Toolbox Energy Book 4 - Oil
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Creating value through innovative and safe designs

Long-distance multi-phase transportation
» Dunbar, Dolphin, Laggan Tormore

HP/HT production and infill drilling
»« 1100 bars and 190°C on Elgin Franklin
»« 1150 bars and 215°C on West Franklin

Subsea treatment, production and pumping equipment
« Pazflor, GirRI, CLOV, Kaombo

FPSO hulls for crude processing
» Pazflor, Usan, CLOV : topsides weight reduction

FLNG design (2.5 Mt/y to 4.0 Mt/y) developed based on
operating experience in FPSOs and FPUs

More efficient designs for future growth

315
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Subsea Well Control and Containment

TPA

Sharing Experience

Modular Capture ——

Vessel = — "'g
g ~——_Off Loading

—— - N ‘ : — - - - Lin’ -

-]
%

Quick
Disconnect

Umbilical

Flexible
Jumper

Subsea
Containment Assembly

Accumulator
. Unit

Source: Cameron 316 TPA Toolbox Energy Book 4 - Oil
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Subsea Well Control and Containment

TPA

Sharing Experience

For the Oil Spill Response
Limited (OSRL)
organisation, in the
framework of the Subsea
Well Response Project
(SWRP), Saipem has
developed the Offset
Installation Equipment
(OIE) which manages the
capping and containment
of offshore wells.
Equipments can be
deployed down to 600 m
water depth.

Source: Saipem

317
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Services Offshore

The « Pioneering Spirit » Heerema

Sharing Experience

The World Biggest Crane
Ship

Lenght: 382 m
Width: 124 m
Owner: Allseas

318 TPA Toolbox Energy Book 4 - Oil
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R & D in exploration - production

OBJECTIVES

METHODS & TECHNIQUES

GGR Techniques - Discover new reservoirs

- 3D- 4D seismic

Geolo . . .
Geophygi'::s - Appraise discoveries - Integrate interpretations
Reservoir eng. - Optimize recovery
Drilling - Reduce overall costs - M.W.D.
- Reduce safety and - Slim hole drilling
environment risks - Multi drain drilling
- Control high energy wells - Clever completion
Production - Reduce CAPEX - Multiphase flow
- Produce faster - Subsea production
- Reach (ultra) deep offshore
Gas - Reduce LNG chain costs - New treatment processes

- Process raw gas with high
contaminant content

- GTL (Gas to liquids)

- New liquefaction methods

- Large capacity methane carriers

TPA

319
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Upstream trends & Costs

- Strong price volatility
The situation - decline of conventional zones
- Technical challenges

growing concern about environmental issues
Oil & Gas business role in the Energy Transition

Exploration - Target formations becoming smaller and more and

more difficult to access

- Deep offshore, extra-heavy & unconventional HC

- Opening of new regions

Contracts and taxes - New contracts, Joint operating companies,......

Competition - Privatization of national companies
- Specialized gas companies

- Creation of alliances in exploration and in R&D

Oil companies - Refocusing on core business
- Cost reductions
- Mergers

Technical services - Mergers

- Concentration of supply
- Integrated services

320
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Oil Business: A long process

D0 e e L A R A S R R B R R LA LS 4 RS L RS AR LA ffsh
= m Offshore
L0 TR SR @ g g o1
8 LRI IR LY L RIS I LI I L Rl LRIyl IRl I LRy Lyl LRI R LI LI IR LRI Lo IR Rl LI LI L L Lyl )]

(EITIIRISTERT PRSP EE R AL PR Y] I LRI R R P P P P P R R PR P P R P IR Y )

4 (L LEL LY

LL L IRIIERLER LR ] CEAIELLILL LEL LY, CRLERTIRLIRI IERLEL LI RL L]

L FEEFRIFEUTFRURS AFEITSRAFEAREAE L resursar

Exploration award Discovery to approval Approval to start-up
to discovery

IEA. CC BY 4.0.

It takes around 20 years on average from the granting of an exploration
licence for a new conventional project to begin production

Note: Includes projects awarded exploration licences since 1980 that started production between 2010-20,
weighted by technically recoverable resources.

Source: IEA analysis based on Rystad Energy data.
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Global deepwater production should climb to 17 MMboe/d by 2030,
according to Wood Mackenzie,

TPA

Sharing Experience

20 Namibia's Graff and
u>2200 Venus expected
=2000-2200 Guyana's Sfabrock. online in 2027-2028

18 m 1800-2000 reaches one million b/d
= 1600-1800

16 = 1400-1600 \ 1
w 1200-1400

14 = 1000-1200 Buzios surpasses 500
w 800-1000 kbd in 2020 on its way

T4y = 600-800 Angola to >1.8 million b/d
(0] m 400-600 growth Deepwater
8 Us phase  Horizon
<10 growth disaster
g phase %
S 8 |

6

Brazil begins long-

4 run expansion

2

O

O SR NSRRI RGN S X o B &
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https://www.offshore-mag.com/rigs-vessels/article/14284881/fpsos-lead-the-charge-as-deepwater-set-to-dominate-liquids-supply-from-startups

World Oil & Gas Greenfield Investments

Offshore greenfield investment by sanctioning year

USD Billion

120

m Offshore = Onshore d

100 T

?

>

14
80
60
40
20
0

2015 2016 2017 2018 2019 202 2021 2022 2023-2024
avg
| ML
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Liquids Technical Costs by Technology

60 -

Unconv.*
50 A

Deep
A0 - Water
Off

Ons. RowW
RoW a0

30 Off

MEMNA
Ons. MENA 20
NGLs & Condensates 17

from gas fields
10 e ,_?_-

D T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110
Cumulative liquids production capacity in 2030 (Mb/d)

20

Technical costs ($,4/boe)

Source: TotalEnergies E&P Data Book 2023
MNGLs and condensates associated to US Shale Qil are included in Unconventional liguids production capacity

RoW = Word outside Middle East e}
TP Deep Water: worldwide consideration 324 TPA Toolbox Energy Book 4 - Oil

*Unconv: shale Qil {72%) + oil sands (25%)

Sharing Experience



Sharing Experience

Reminder - The key paradoxes of the Oil Industry
Environment 2013-2014 - Similar ratios for 2023

¢ At 100 $/b crude oil, the

upstream worldwide average

technical costs represent
15% , while 10% are for the
producing companies and
around 75% for the
producing countries «
government take ».

¢ These 100 $/b « crude oil

cost » represent an average
30% of the pumps prices in
the E.U. The other 70%
consist of 60% for the
consuming countries «
government take », and 10%
for downstream costs
(refining and marketing).

- Taxes/Government takes

Economic factors for
Companies

100 $/b Pump price
~1.5 €/l
Government
G t take -
m;e:(nmen consuming
ake - countries
producing
countries
Refining &
Marketing
\
Producing
companies
P 30 %
Upstream
technical costs

/

0,
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Gasoline Price SP95-E10 in France — June 2025
Downstream Taxes # 56% of the price (Not counting Upstream Taxes)

(€N)

1,80
1,70
1,60
1,50
1,40
1,30
1,20
1,10
1,00
0,90
0,80
0,70
0,60
0,50
0,40
0,30
0,20
0,10
0,00

TPA

Sharing Experience

1,70 €/

B VAT on TICPE

m Other TICPE

m Carbon Tax TICPE
B VAT on Products
B Marketing

B Refining Margin

B Crude Oil Price

TICPE: Taxe Intérieure de Consommation
sur les Produits Energétiques

Source: ChG/Data from UFIP & INSEE

(%)
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

W VAT on TICPE

m Other TICPE

m Carbon Tax TICPE
B VAT on Products
B Marketing

B Refining Margin

H Crude Oil Price

Brent Price = 65 $/b = 0,38 €/| Exchange rate: 1€ =1,08 $

Carbon Tax = 44,6 €/tCO2
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Reminder - Gasoline Price SP95-E10 in France — September 2023
Downstream Taxes # 52% of the price (Not counting Upstream Taxes)

(€/) (%)
1,97 €/1
2,0 100%
19 90%
%g m VAT on TICPE 0 B VAT on TICPE
V4
1,6 80%
1’5 W Other TICPE u Other TICPE
1,4 70%
1,3 W Carbon Tax TICPE m Carbon Tax TICPE
1,2 60%
1,1
1:0 ® VAT on Products 50% B VAT on Products
0,9 ® Marketing
0,8 40% ® Marketing
0,7
m Refini . o
0,6 Refining Margin 30% B Refining Margin
0,5
0,4 - il Pri 20%
0:3 Crude Oil Price B Crude Oil Price
0,2 10%
0,1
0,0 0%
TICPE: Taxe Intérieure de Consommation Brent Price = 101 $/b = 0,59 €/l Exchange rate: 1€ =1,08 $
sur les Produits Energétiques Carbon Tax = 44,6 €/tCO2
TPA Source: ChG/Data from UFIP & INSEE 327 TPA Toolbox Energy Book 4 - Oil
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Diesel Price in France - June 2025

Downstream Taxes # 53% (Not counting Upstream Taxes)

| 0

(&) 1,64 €I (%)
1,70 100%
1,60 0
1,50 0%
i'gg m VAT on TICPE 80% = VAT on TICPE
1,20 m Other TICPE 70% W Other TICPE
1,10
1,00 ® Carbon Tax TICPE 60% W Carbon Tax TICPE
g'gg B VAT on Products 50% W VAT on Products
0,70 B Marketing 40% B Marketing
0,60
0,50 W Refining Margin 30% W Refining Margin
8::3 H Crude Oil Price 20% W Crude Oil Price
0,20 10%
0,10
0,00 0%

TICPE: Taxe Intérieure de Consommation Brent Price = 65 $/b = 0,38 €/l Exchange rate: 1 € = 1,08 $

sur les Produits Energétiques Carbon Tax = 44,6 €/tCO2

b

Tp A Source: ChG/Data from UFIP & INSEE 328 TPA Toolbox Energy Book 4 - Oil ‘9@
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Reminder - Diesel Price in France — September 2023
Downstream Taxes # 48% (Not counting Upstream Taxes)

(€/) 1,92 €/1

-

-

-

-

B VAT on TICPE

-

-

m Other TICPE

-

-

H Carbon Tax TICPE

-

-

B VAT on Products

® Marketing

-

-

B Refining Margin

-

ORNWRUIOONOOLORNWRUOND LO

-

B Crude Oil Price

-

-

-

-

CO00000OCCOoRRRRRFRREREREEN

-

TICPE: Taxe Intérieure de Consommation
sur les Produits Energétiques

TPA Source: ChG/Data from UFIP & INSEE
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(%)
100%
90%
B VAT on TICPE
80%
M Other TICPE
70%
60% W Carbon Tax TICPE
50% m VAT on Products
40% B Marketing
30% W Refining Margin
20%
? M Crude Oil Price
10%
0%

Brent Price =101 $/b = 0,59 €/l Exchange rate: 1 € =1,08 $
Carbon Tax = 44,6 €/tCO2
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Diesel and Gasoline Prices — France June 2025

TPA
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Decomposition des prix des carburants
27 JUIN 2025

Décomposition des prix des carburants () au 27 juin 2025
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Gasoline Price in France 1960 — 2024 (Yearly average)

Picture is different when comparing current money and constant money
Excluding extreme values, Gasoline price in €2024 remains in a margin 1,3 — 1,9 €/I

TPA
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Oil prices:
yesterday & today
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Quality and Volume of Crude Oil

Quality and production volume of main crudes
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Crude Oil Price and Oil Consumption 1965 - 2024
(Yearly average - Prices are fluctuating within a year)
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Chart of Crude Oil Prices 1860 — 2025 by EI

Crude oil prices 1861-2025
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Brent Price — Yearly average Zoom on period 2014 — 2024
2015/2016 Oil Price crash — Covid-19 in 2020 — Rebound in 2021/2022

($/b)

110
100
90
80

70
60
50
40
30
20
10

0

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TP A Data from El Stat. Review 2025 337 TPA Toolbox Energy Book 4 - Qil ‘9@
b

Sharing Experience



Crude Oil Price and Oil Consumption since 1990 till March 2026

(Monthly Average - Prices are fluctuating within a month)
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Brent Qil Price in 2024

Le cours du brent a reculée legerement en 2024
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Brent Qil Price in 2025

La baisse du petrole en 20265...
Brent, en dollars pas baril
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The drivers for a long term Oil Price
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The Drivers for a long-term Qil Price

» Long term Demand Growth for Oil (including Impact of Energy
Transition and limitation of Fossil Fuels Production to cope with
Climate Change challenges)

> New Investments in Oil & Gas

» OPEC Spare Capacity

» Technical Costs for New Developments

> Break-even Oil Price for Oil Producers National Budgets
(Revenues = Price x Production)

» Stocks/Inventories (Surface: Short term, Oil fields reservoirs:
Long term)

TPA 343 TPA Toolbox Energy Book 4 - Oil
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OPEC Spare Capacity and WTI Price

During 2003-2008, OPEC’s spare production levels were low,
limiting 1ts ability to respond to demand and price increases

spare capacity (million barrels per day) $/b (real 2022 dollars)
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OPEC+ Spare Capacity is going to grow as from 2022

OPEC+ spare crude production capacity and implied total oil stock build, 2016-2030
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sanctions
6 O Other OPEC+
O Iraq
4
O UAE
2 |
B Saudi Arabia
0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

345 TPA Toolbox Energy Book 4 - Oil ‘9@

TPA Source: IEA Oil 2024 — June 2024 3

Sharing Experience



OPEC+ Spare Capacity is going to grow as from 2022

OPEC+ spare crude capacity, 2024-2030

a8

mb/d

2024 2025 2026 2027 2028 2029 2030

m Saudi Arabia B Other OPEC countries @ Non-OPEC OPEC+ countries

|[EA. CC BY 4.0.
Motes: Based on OPEC+ crude supply targets effective July 2025, excluding Iran, Russia and Venezuela

TPA Source: IEA Oil 2024 — June 2024
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OPEC Spare Capacity 2019 - 2025
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Reminder - In the long term, Prices remain linked to Marginal Costs of Production

$/b Price needed for a 10% profitability at 2014 costs

Arctic

150 Enhanced
oil
recovery
deep
offshore
/ Deep
. offshore
100 - Marginal
projects
50 - Other
conventional
Middle East
Sources: Total, WoodMackenzie
Gb
o . . . .
o 500 1000 1500 2000
Ajustments in costs will define the new level of price
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Fiscal Breakeven

349
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Fiscal Breakeven Price

The most commonly used country-level breakeven price is the fiscal
breakeven, the minimum price that a country needs to receive per barrel of
crude oil sold for its government to meet its immediate spending needs and
balance its budget. The fiscal breakeven metric assumes that countries will
adjust both their spending and - depending on their ability to influence the
global price of crude oil - their production decisions to avoid deficits and
smooth public spending.

Fiscal Breakeven Prices are evaluated by several institutions and can vary
from one to another.

Computed annually by the International Monetary Fund (IMF) for most
OPEC+ producers, the fiscal breakeven has varied considerably for most
OPEC+ members (and non-OPEC+ members Qatar and Mexico), and since
2010 has ranged from as low as 45 $/b for Qatar, average 2000/2019 to as
high 230 $/b for Iran in 2020.

0,
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External Breakeven Price

An alternative to the fiscal breakeven is the external breakeven, which is the price a
country needs to afford its imports. Just as the fiscal breakeven assumes that a
government will adjust public spending in order to balance its budget, the external
breakeven assumes that the wider economy will adjust its spending outflows (namely
imports) to match its spending inflows (namely oil export revenues).

Consequently, if oil prices are higher than a country’s external breakeven, that country
can increase public spending or allow its currency to appreciate, while prices lower than
the external breakeven suggest that the country must either reduce public spending or
allow its currency to depreciate.

TPA 351 TPA Toolbox Energy Book 4 - Oil {9@
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Different prices required by the OPEC countries
to balance their budgets — Evolution 2000 — 2024 (est.)

(Saudi Arabia, UAE, Koweit & Qatar have accumulated substantial financial

Fiscal Breakeven price to balance budget ($/b) reserves. They can protect there public expenses for a given period of time)

200
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Source: Ch Guéritte - Countries are ranked by population. Data from various sources, IMF, US EIA, Irag 2023: 80 $/b Russia 2023: 116 $/b

CFR, Standard & Poors, Fitch’s, lIF...Average figures, important fluctuations year per year depending Lybia 2023: 66 $/b Russia 2025: 80 $/b

upon governments financial policies, budget figures evaluated retrospecg\{ely for past years.
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Financial and Economic challenges for OPEC countries
Fiscal Breakeven vs actual Oil Price — Evolution 2000 - 2024

Oil Price — Fiscal Breakeven ($/b)
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Different prices required by the OPEC countries
to balance their budgets

Fiscal Break-even Price
Figures may vary according to sources
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Strong budget constraints for many OPEC countries
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Different prices required by the Oil Producers
to balance their budgets

—— ——

USD per barrel fiscal breakeven - external breakeven —— average breakeven
Saudi Arabia Russia iraq UAE Kuwait
140 2019 QS average 2019 Q4 average 2019 Q< average 2020 Q1 average 2019 Q3 average
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150 V ‘
100 JJ ' ,
0 ' :

2011 2015 2019 2011 2015 2019 2011 2015 2019 2011 2015 2019 2011 2015 2019

Sources: U_S. Energy Information Administration. Data from the International Monetary Fund (IMF), Bioomberg, Economic Expert Group,
Reuters, and the Russian Ministry of Industry and Trade.

Note: All fisczl breskevans except for Russis from the IMF. Externs’ breskevens for Russia and O3tar are calculated 35 nclusive of both od
and natural gas revenuves. UAE = United Arab Emirates

Strong budget constraints for many OPEC countries
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The Fiscal Breakeven Oil Price
One formula

TPA 356 TPA Toolbox Energy Book 4 - Oil (9@
b

Sharing Experience



Definitions

Sharing Experience

¢ OGREVn = Governmental Oil & Gas Revenus Year n
¢ NONOGREVNn = Governmental Non Oil & Gas Revenus Year n

¢ REVn = Governmental Revenus Year n
¢ NOCREVn = National Company (NOC) Oil & Gas Revenus Year n
¢ QOILn = Qil Production Year n
¢ QGASn = Gas Production Year n
¢ QOGn = Hydrocarbons Production Year n
¢ POn = Price of Oil Year n
¢ PGn = Price of Gas Year
¢ POGn = Weighted Price of Hydrocarbon Year n
357 TPA Toolbox Energy Book 4 - Oil
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Definitions

¢ COSTn = NOC Costs Year n (OPEX Year n + Deprec. Year n)
¢ Cn = NOC Unit Cost per barrel of oil equivalent Year n

¢ TAXn = Taxes on NOC Income Year n

¢ DEPn = NOC Depreciation, Depletion & Amortization Year n
¢ NOCINCn = NOC NetIncome Year n

¢ DIVn = NOC Dividends Year n

¢ EXPn = Governmental Expenditures Year n

¢ FBALn = Governmental Fiscal Balance Year n

¢ BEPn = Breakeven Price

TPA 358 TPA Toolbox Energy Book 4 - Oil
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National Company Net Income

Let’s consider an Oil & Gas Exporting country whose Oil & Gas
activities are managed by a National Oil Company (NOC)

The Fiscal Balance for the State/Governmentis:
FBALN = REVn — EXPn
FBALN = OGREVn + NONOGREVNn — EXPn

Oil & Gas activities are managed by the NOC whose financial
accounts are developed as follows:

NOCREVNn = POn*Q0n + PGn*QGn
NOCINCn = NOCREVNn - COSTn - TAXn

359 TPA Toolbox Energy Book 4 - Oil
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State/Government Fiscal Balance

Sharing Experience

Let’s consider that the totality of the NOC Income is distributed as
Dividends to the State/Government:

DIVn = NOCINCn

OGREVn = TAXn + DIVn = NOCREVn — COSTn

OGREVn = POn*Q0On + PGn*QGn - COSTn

OGREVn = POGn*QOGn — COSTn

OGREVn = (POGn - Cn)*QOGn

Therefore,

FBALn = REVn — EXPn = OGREVn + NONOGREVn — EXPn
FBALn = (POGn - Cn)*QOGn + NONOGREVn - EXPn

360 TPA Toolbox Energy Book 4 - Oil

O

A&

-



The Fiscal Break-even Price
(Simplified Formula)

The Breakeven Price is the Oil/Hydrocarbon Price which balances
State Revenus and Expenditures (FBALN = 0):

>
BEPn = (EXPn - NONOGREVn)/QOGn + Cn

TPA 361 TPA Toolbox Energy Book 4 - Oil
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The Fundamentals of the Oil price Formation

¢ In a first approach, the World Oil Supply depends upon the profitability of projects and
the availability of funds to finance these projects, thus for a great part depends upon
the QOil Price. The greater is the Oil price, the larger are the opportunities to develop
and produce new Qil fields and therefore increase Oil production.

¢ The World Oil Demand depends upon the final needs for the consumers. The global
long term trends vary according to several factors: the demography, the standards of
living evolution, but also the constraints and the relevant people perception linked to
the Climate Change, the Energy Transition, the Protection of the Environment, the
Societal Behaviour changes...... So, the World Oil Demand evolves timewise and can
have different aspects for different periods of time.

TPA 362 TPA Toolbox Energy Book 4 - Oil {9@
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A tentative to illustrate the Oil Price Formation
Post Oil crash 2014/2015 & Post Covid-19 2020

Delay 3/5 years
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The Fundamentals of the Qil Price Formation
Positions of Qil Producers & Oil Consumers

Producers/Exporters: Koweit, UAE, Qatar,

Economic Growth . .
Saudi Arabia (G 2
ll Financing of National Budgets audi Arabia (Group 2)

Producers/Exporters: Venezuela,
Algeria, Nigeria, Iran, Lybia, Russia

(Group 1)
50 100
> Oil Price ($/b)
Consuming Countries
(US are Producer &
Consumer)
¥ Economic Growth Zone of Comfort

Budgets Balances
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The Fundamentals of the Qil Price Formation
Competitivity of Renewables

' Competitivity of Renewables

Oil Price ($/b)
Coal Price
Price of CO2 ($/t)

Demand/Consumption Fossile Fuels (Mbep)

J CO2 emissions (MtCO2)
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Qil prices: various scenarios for the
future

TPA 366 TPA Toolbox Energy Book 4 - Oil {9@
b
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Qil Price Prediction is a perilous exercize!
See also Book 2 Energy

368 TPA Toolbox Energy Book 4 - Oil
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World Oil Prices
Reminder - IEA 2022 Scenarios
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2000 2010 2020 2030 2040 2050
IEA. CC BY 4.0.

Equilibrium oil prices vary substantially by scenario, reflecting the way
that policies, costs and resources affect the supply-demand balance

Note: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050
Scenario.

TPA Source: [IEAWEO 2022 369 TPA Toolbox Energy Book 4 - Oil
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World Oil Demand and Prices
Reminder: IEA 2019 Scenarios

Oil demand
s Current Policies
= Stated Policies

Sustainable
Development

il price (right axis)

ssaans Current Policies
==snr+ Stated Policies

Sustainable
Development

Dollars per barrel (2018)

I I
2000 2010 2020 2030 2040

In the Stafted Policies Scenario, demand growth slows substantially after 2025, while the
Sustainable Development Scenario paints a very different picture for demand and prices

0,

Source: IEAWEO 2019 370 TPA Toolbox Energy Book 4 - Oil ‘_@
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Qil prices prediction is a perilous exercise!:
Qil price evolution forecasts by EIA/AEO

WTI1 nominal oil priceforecasts EILAJAEQO 1982-2020 — e [

for 2025
_ AFO2012 = 1680 5D
150 AFO220= T45%b
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OIL & GAS PRICES - US EIA SCENARIOS 2022

Crude o1l price projections and natural gas price projections

North Sea Brent crude oil price Natural gas price at Henry Hub
AEO2022 side cases AEO02022 side cases
2021 dollars per barrel 2021 dollars per million British thermal units
2021 2021
$200 history ; projections $8 history | projections
High Oil Price $7
$150 $6
$5 High Oil Price
$100 Reference $4 Reference
High Oil and Gas
Sugpply $3 High Oil and Gas
$50 $2 Supply
$1
$0 I ' ' ! ! $O I I | I 1
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050

TPA Source: US EIA AEO 2022 372 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Key considerations about future Oil and Energy Prices

Sharing Experience

¢ Higher Oil prices on the long term are probably a favourable factor:

= To ensure stability and economic growth of oil producers, even if some of them
are going to diversify their energy production.

= To ensure energy conservation of oil importers and consumers

= To ensure development of energy substitutes (Renewable and Nuclear)

= To ensure development of “High Tech.” costly petroleum.

»« But the future of Oil & Gas industry is at stake in relation to the Climate Change
issue and the rapid development of Renewable Energies

¢ The demand is guiding the market. Uncertainties on the world demand evolution have
an impact. Objective of Oil & Gas Producers is to match the demand.

¢ While still key elements for mobility, Hydrocarbons are entering into competition with
Renewable sources of Energy in the framework of Energy Transition. In this context,
Carbon pricing will play a role.

¢ Oil prices are volatile and new oil shocks or counter-shocks with temporary higher or
lower prices could occur. Environmental, geopolitical and societal upsets may have
important impacts. Recent illustrations: the Covid-19 sanitary crisis, in 2022, the
Invasion of Ukraine by Russia and more recently in 2026 the US-Iran war.

¢ Evolution of Renewable Energy production costs downwards together with other
environmental considerations will also have an impact.

373 TPA Toolbox Energy Book 4 - Oil
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History doesn’t like stability...... !

A Zoom on the recent counter oil-shock
2nd Half 2014
Which consequences? What about the heavy
trends?

TPA 374 TPA Toolbox Energy Book 4 - Oil {9@
b
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Petroleum Indicators:
2014-2015: Sharp Decrease for Oil & Gas Prices

Steep decline in commodity prices

One year into the cycle

Brent ($/b) and ERMI ($/t) Gas ($/Mbtu)

110

P IHI
\ I'I V 1 N\ / \
|I | | I| B
2008 2015 2006 2015
— ERMI Agian proxy — MBP HH
2015 liquids realizations: -4 7% 2015 gas realizations: -33%
ERMI: European Refining Margin Indicator Source: Total Results & Outlook Feb.2016

O

NBP: National Balancing Point, HH: Henry Hub 375 TPA Toolbox Energy Book 4 - Oil (@
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INSIDE: AN ESSAY ON THE SUBURBANISATION OF THE WORLD

Technology Quarterly
Th e Shinzo Abe’s last chance

Econom i St Boost your business with a drone

P.D. James, queen of the sleuths

DECHREIR ST 130 2014 tcoaser Lt com Our books Of 'he year

Sheikhs v shale

The new economics of oil

376

Source: The Economist December 2014
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Oil price development 2" Half 2014

Short term Consequences /Adverse Effects on selected Countries

Positive effects Negative effects

USA

Euro Zone

China

Saudi
Arabia

Venezuela
Nigeria

Russia

Global positive effects on the Economy.
Transfert of spendings from energy consumption
to other purchases.

Global positive effects on the Economy.
Positive impact on the consumer price index.
Global positive effect in relation to the oil imports

burden.

Probable increase of market share for oil trading.

Reduced competition with US oil shales (Tight oil).

377

A number of oil projects becomes non-economic. Sharp
decrease in investments in the oil & gas sector.

Risk of deflation, with an impact on salaries and wages.
Cancellation of oil & gas projects (North Sea).
Competitivity of renewable energies under pressure.

Risk of failure from foreign debtors (oil exporters).
Coal consumption remain a major element.

Global negative effects on the Economy. Sharp increase
of the budget deficit, attenuated by the high level of
financial reserves (740 G$ vs oil revenues # 250 G$)

Global negative effects on the Economy (96% of export
revenus come from oil). High risk of social turmoil.

Global negative effects on the Economy (Qil represents
60% of the Country’s revenues)

Global negative effects on the Economy. Hydrocarbons
represent 50% of budget revenus and more than 20% of
GDP. Sharp increase of banks & enterprises’ debts.
Situation getting worse with the sanctions and the
embargo. Ruble value down. Risk of high inflation.

TPA Toolbox Energy Book 4 - Oil
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2" Half 2014 Oil price evolution
Short term events vs heavy trends

Due to the lack of economic growth in some regions (Europe, Japan, lower
growth rate in China,....), oversupply of crude oil worldwide (impact of tight oil
production in the US,...) and decrease of the oil price.

End of November 2014, OPEC decided to maintain their production ceiling at 30
Mb/d (Saudi Arabia — 10 Mb/d- wants to keep their market share and favours the
laws of the market)

The immediate consequence was an important drop in the crude oil price down
to 80/50 $/b (-45%)

A too low crude oil price has detrimental consequences on: energy efficency,
GHG emissions, competitivity of renewables, development of investment to
secure long term demand.

The heavy trends regarding supply/demand together with oil producers
constraints would probably rebalance the market on the medium/long term
towards a higher oil price....Depending upon the future production of LTO and
Shale Oil in the US.....and the political attitude of the Oil producing countries.....
and the economic consequences of the Covid-19 pandemia......

378 TPA Toolbox Energy Book 4 - Oil {9@
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Oil Prod. & Price: A Ceiling and a Wall?

130

cil price ($2018) versusworld crude production 1861-2019
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Oil Price:
Economics &
Politics, politics, politics,......
AND Potential World Conflicts

TPA 380 TPA Toolbox Energy Book 4 - Oil {9@
b
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Oil industry stakeholders:
Governments, NOCs and IOCs

TPA 381 TPA Toolbox Energy Book 4 - Oil {9@
b
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Oil Industry: general considerations

Resources and Reserves

The impact of Unconventional Hydrocarbons
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Oil & Gas and Energy sectors: the players’ objectives

CONSUMER
GOVERNMENTS

SUPPLY SECURITY

SUPPLY DIVERSITY

LOW PRICES BUT SUFFICIENT TO MAINTAIN LONG TERM SUPPLIES

TAX REVENUES

ENVIRONMENTAL PROTECTION

COMBAT CLIMATE CHANGE - DEVELOPMENT OF ENERGY TRANSITIO PROJECTS

CONSUMERS

LOW PRICES (normally)
SUPPLY AT ANY PRICE (if crisis)

OIL COMPANIES

SATISFYING DEMAND GROWTH

ACCESS TO CRUDE

PRICE STABILITY OR PREDICTABILITY

ADEQUAT REMUNERATION OF UPSTREAM AND DOWNSTREAM INVESTMENTS
DEVELOPMENT OF ENERGY TRANSITION PROJECTS

OPEC
GOVERNMENTS

REASONABLE PRICES TO AVOID REPLACEMENT OF OIL BY OTHER ENERGY
SOURCES AND TO FINANCE NATIONAL BUDGETS

MARKET SHARE PROTECTION

TPA
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An increasingly complex competitive environment

Majors
Ex¢conMobil @
Shell
Nocs [ B
e D Sl
ﬁ CNPC m
- a0
Petrobras 3llone

__________________________________________________________________________________________

.. and a myriad of specialised players in

Upstream | Retail
Refining - "
Petrochemicals m Photovoltaic

TPA 384 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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http://www.lukoil.com/
http://www.petronas.com.my/

An industry accustomed to cyclical volatility and
changes due the global environmental features

Typical supply cycle

>
Higher oil
prices
Lower spare Increasing
capacity investments
Reducing Rising
costs costs
Reducing Higher
investments spare capacity
Lower oil >
prices

i W"}

(N

1965
1968

1971
1974
1977
1980
1983
1986
1989
1992
1995
1998
2004
2007

2001
2010
2013
2016
2019
2022

TPA
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Oil & Gas prices evolution depends on
> Long and medium term Supply and Demand
> Oil & Gas demand elasticity and GDP growth
> Stocks situation
> Innovation and improved energy efficiency
> Geopolitical events and OPEC

Short term industry reaction
> Capex linked with Oil & Gas prices

> Projects cancelled and/or delayed. Financial
transactions

> Capex and Opex optimization

> Human Resources availability
Oil & Gas Companies now engaged in Climate Change
constraints and Energy Transition, depending upon

individual strategies. Potential consequences on new
exploration and development projects and their financing

385 TPA Toolbox Energy Book 4 - Oil
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Evolution of Oil & Gas Companies
based on various criterias

386 TPA Toolbox Energy Book 4 - Oil
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Oil & Gas Companies ownership
Reserves, Production & Investments

Qil Natural gas
1009% -veeeee cenvarsacasan cratsssnesnes cerratsatasint  avesreansacrsans serransarsas . araaan
80% wremres FR— RAR— mrersesmssnn msssrersssssesss S . R
609% oo NEN—— S ammssesseaanleoiiooiell S—— S S—
40% XL IRT 1] LERTIIRTIEL L LY LI I IR R IR L XL IR T IR TN (LI IRTITIRITRET IET] IET T IRT IELLY] LI IR IRT I IRT] XL 1LY
20% ceeenes danvarsanacad N—— cetratsatasint nuedveansacrsans sereansansas
Reserves Production Investment Reserves Production Investment
M Majors ! Independents M INOCs " NOCs
IEA. CC BY 4.0.

NOC:s, including those with operations outfside their home country, produce more than half
of the world’s oil and gas. The majors produce 13% of the total.

Note: INOCs = International national oil companies; NOCs = National oil companies.
Source: IEA analysis based on Rystad Energy.
Source: IEA Oil & Gas Industry in Net Zero Transitions — November 2023

TPA 387 TPA Toolbox Energy Book 4 - Oil ‘9@
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Oil & Gas Companies ownership - 2022 Production

E 100 EFAEFA N RFA A R FA R AR R N A A A R FA R AR FE AR A AN A A R AR AR R A N A R AR AR A A AN A R AR AR Fd A AN A RFd R FARFdA R . Equit? sha re } 5%
(]
8 ™ Operated
=

80 rerrerrrsaresvesrrsirenressrsnresnrssrennrs e e pe ey e e ey pa . .Owned
m LIIRIIRRII NI IR I NN I I Y ] GIEE IR IR I L IEI IR ISR IR IR IR Y [IIEYI L] L1 10}
P To NSRRI S e

........ AN+ +EFFTEFANFFEFFANEEE LT 10}

Majors Independents INDC5 NOCs

IEA. CC BY 4.0.

Companies’ production includes oil and gas from both operated and non-operated assets,
but the influence of companies can extend well beyond this.

Note: Equity share > 5% = total production from all assets in which a company holds at least a 5% share of the
produced oil and gas.

Source: IEA Oil & Gas Industry in Net Zero Transitions — November 2023
TPA Toolbox Energy Book 4 - Qil ‘9@
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Oil & Gas Companies ownership - 2022 Production

5 LLIREL LRI LRI R NI IR IR IR IELIEELIEL LI IR LRI IRL LR IR L LRI IELIE ST LELIELLLELIEL LEYLIEL]

“  Other:

W Returns to shareholders
and debt payments
... W Operating costs
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Capital expenditure:
M Clean

Midstream

Trillion USD (2022, MER)

M Upstream

Government take:

" NOC domestic income

W Taxes

2018 2019 2020 2021 2022

IEA. CC BY 4.0.

The oil and gas industry has generated around USD 17 trillion of revenue since 2018. Half
was paid fo governments and 40% was spent developing and operating oil and gas assets.

Note: NOC domestic income = National Oil Company income generated in their home country.

Source: IEA Oil & Gas Industry in Net Zero Transitions — November 2023
TPA 389 TPA Toolbox Energy Book 4 - Oil
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Oil Majors (IOC) represent are small actors
compared to National Oil Companies (NOC)

390 TPA Toolbox Energy Book 4 - Oil
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Warning:

Reserves & Resources estimates vary
according to categorizations selected by the
various sources.

In the following, Resources are defined either
by 2P (Proven + Probable) estimates or by
Commercial 2P (Proven + Probable) +
Technical 2C (Contingent) estimates

TPA 391 TPA Toolbox Energy Book 4 - Oil {9@
b
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International Majors play almost a limited role in the
World Oil & Gas Resources Assets - Year 2022

Global oil and gas production in 2022

(atar :
South
Adnoc Energy  [ENRE e

Saudi Aramco
4 ’

Exxonmobil

Chevron

.....lll.ll

= Illllllllll

Pemex | T P e BRENHERNKEENE
i Al LT . .llllllllllllll

i . ERNNREDEENNUSEN

.. ..nnnnunu

BP

Gazprom Rosneft Petrobras

O

Source: Vincent Faure - ASPO 2024 392 TPA Toolbox Energy Book 4 - Oil ‘_@
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International Majors play a limited role in the World Oil Production
Top 20 Liquids Production by Country & Company - Year 2022 (Mb/d)

UusA

Saudi Arabia
Russia
Canada
Iraq

UAE

China

Iran

Erazil
Kuwait
Mexico
MNonwvay
Cratar
Kazakhstan
Algeria
Migeria
Angola
Oman
Libya
UK

Countries

R

12.1

I 1.1
I - -

4.8
4.5

N

3.3
N -

2.8
B o
B s
B
B =

1.4
1.4
1.2

B

1.1

B o=

OPEC = OECD = Cthers

Source: TotalEnergies E&P Data Book 2023

Sources: Profil Mondiaux Hydrocarbures 2023, WoodMackenzie

Liguids production includes crude oil, condensates and NMGLs.
Saudi Aramco production excluding Meutral Zone
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Saudi Aramco
Rosneft

MNIOC

KPC

CNPC
ADNOC
ExxonMobil
Petrobras
Chevron
Gazprom
Sheill

Pemex
LUKOIL
TotalEnerqgies
CNOOC
ConocoFPhillips
Sinopec Group
BF

Sonatrach

QatarEnergy

Companies

B a7

33
3.0

BN -

2.6
2.3

B -0

1.9

Bl
1.5
B s
1.4
1.4

;-

Majors NOC OPEC = Other NOC Others
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International Majors play a limited role in the WorldGas Production
Top 20 Gas Production by Country & Company - Year 2022 (Bcf/d)

usa

Russia

Iran

China

Clatar
Canada
Ausiralia
Morway
Algeria
Saudi Arabia
Turkmenistan
Egypt
Malaysia
Indonesia
Uzbekistan
UAE
Argentina
Migeria

Iraq

UK

Countries

—— oc.o
I 0.2

23.9

B o
B :s
- REE
B -
| IETE:

10.0
9.6

- A
B s+
B -
B so
B s

4.3

B ::

4.2

3T

- EEE

oPEC = OECD | Others

Source: TotalEnergies E&P Data Book 2023

I PA Sources: Profil Mondiaux Hydrocarbures 2023, WoodMackenzie
Gas production excludes gas flared or recycled.
Sharing Experience  Sandj Aramco production excluding Neutral Zone

Gazprom
MNIOC

CNPC
QatarEnergy
Saudi Aramco
Sonatrach
Shell
ErzoonMokbil
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Chewron
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Rosneft
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EQT Corp.
TotalEnergies
Southwestern Energy
Sinopec Group
Eni
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International Majors weight # 10% in the World Oil
Resources Assets- Year 2022

Oil Production (Mb/d)
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International Majors weight # 18% in the World Gas
Resources Assets- Year 2022

TPA

Gas Production (Bcf/d)
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Reminder - International Majors weight only 10% in the World Oil
Resources Assets*- Year 2016 - Data from PIW

Oil Production (Mb/d)

13
30 [
12 Pemex ExxonMobil
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Reminder - Majors account for 10 — 15% for Oil & Gas
Reserves, Production and Upstream Capex — Situation 2018

Sharing Experience

Ownership of oll and gas reserves,
production and upstream investment by company type, 2018

On Gas

100%

80%

60%

40%

N I

Reserves Investment Reserves Investment
Production FProduction
mMNOCs mINOCs Independents Majors

Mote: NOCs = national oil companies; INOCs = intemational national oil companies.

Source: IEA 2019: The Oil and Industry in the Energy Transition

398 TPA Toolbox Energy Book 4 - Oil



Reminder - The NOC’s share in Upstream Capex
is growing timewise 2012 - 2019

Global upstream oil and gas investment by company type

100% Majors
B ndependents
INOCs
B0% BMNOCs
4%
su 44% 44% 41%
40%
20%
= H H - - - -
2012 2013 2014 2017 2018 2019E
Mote: Data for 2019 are |IEA estimates based on company guidance, consultations with industry experts, and other sources.
Source: Analysis based on company reports and Rystad Energy (2018}, UCube (database).
Source: IEA 2019: The Oil and Industry in the Energy Transition
TP Q 399 TPA Toolbox Energy Book 4 - Oil
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International Majors have a limited contribution in World
Oil & Gas Production # 9 — 10% in the recent past

Daily oil and gas production of the 5 majors (1995-2023)
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International Majors have a limited contribution in World
Oil & Gas Production # 9 — 10% in the recent past

Oil and gas production of the 5 majors vs global production* (1995-2023)
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International Majors have a limited contribution in World
Production of Liquids remain the majority

Daily oil and gas production of the 5 majors (1995-2023) - Split by fluid

 Liquids production  (Leftscale)
mmmm Gas production  (Leftscale)
—— Liquids share in total production (%) (Rightscale) ~ 64%
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International Majors Oil & Gas Production evolution
with impact of M&A operations
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= Amoco

Millions of cil-equivalent barrels daily
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TP A Source: Vincent Faure - ASPO 2024 403
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International Majors Oil & Gas Production
Contribution of the 5 main producing countries

Share of the five main producing country in each company’s total production (1991-2023)

66%

2023 ranking

1. USA

2. Egypt

3. TA&T

4. Abu Dhabi
5. Azerbaijan

bp
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1997
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199

-I-PA Source: Vincent Faure - ASPO 2024
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2023 ranking

1. EAU

2. Norway
3. Nigeria
4, Qatar
5. Angola

Totolrergss

1991

2023 ranking

1. USA

2. Australia

3. Kazakhstan
4. Nigeria

5. Canada

Chevron

404

1%

2023

1999

2023 ranking

1. USA

2. Qatar
3. Canada
4, UAE

5. Kazakhstan

Ex¢onMobil

7T%

2023

1955

ExxonMobil and Chevron are
the most geographically
concentrated

2023 ranking

1. Brazil

2. USA

3. Australia
4, Oman

5. Nigeria
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North American Companies are the most present
in the Oil & Gas sector

2023 daily oil and gas production per company
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International Majors Oil & Gas Proven Reserves (1P)
After decades of stability, important decline in the recent years

Proved reserves (1P) of the 5 majors at year-end (1995-2023)

80

In 2023:

# 55 Gboe vs #
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(Total World)
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Mote:

Until 1997 BP's reserves only — From 1998 BPAmoco's reserves

Until 1998 Total's reserves only = In 1999 TotalFina’s reserves = From 2000 TotalFinaElf's reserves

Until 1998 Exxon’s reserves only — From 1999 ExxonMobil's reserves E ASPO 2024
Until 2000 Chevron's reserves only — From 2001 ChevronTexaco's reserves * Vincent FAURE
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International Majors Oil & Gas Proven Reserves (1P)
Stability for TotalEnergies and Chevron during the last decades

Proved reserves (1P) per company at year-end (1991-2023)
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International Majors Oil & Gas Proven Reserves (1P)
R/P ratio is diminishing. In 2023, between 8 and 12 years of Production

Remaining years of production (Ratio 1P reserves /yearly prod.) per company (1991-2023)
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25 Oil & Gas public Companies Proven Reserves (1P)

Important disparities

Remaining years of production (Ratio 1P reserves /yearly prod.) per company at end 2023
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25 Oil & Gas public Companies Proven Reserves (1P)

Split between Oil & Gas. In average, 50%/50%

Sharing Experience

Millions of oil-equivalent barrels

Year-end 2023 net proved (1P) reserves per company
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International Majors Oil & Gas total Spendings including M&A

A peak of Capex in 2009 - 2014

Total Upstream spending of the 5 majors per category (1999-2023)

B Acquisition of unproved properties

B Acquisition of proved properties
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International Majors Qil & Gas Net Cash-Flows evolution (Cst $)
1997 - 2023

Net Cash flows* and capital expenditures** of the 5 majors (1997-2023)

s Net Cash provided by Operating Activities
= Capital expenditures

300 —Balance

250
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Billions of constant USD

100
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L661T

' Net Cash Flow from Operations = Cash flow after Opex, G&A, Exploration expenses, Taxes ASPO 2024

** Cash basis — Does not include cost of acquisition of businesses/companies Yo’ \/incent FAURE
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International Majors Oil & Gas Production 2018 - 2022

m Gas m Bitumen and Synthetic Oil m Liquids
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International Majors Oil & Gas Production by Countries - 2022
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NOC Oil and Gas Production

. Chinese NOCs
. Indian NOCs
. Russian companies
Middle East companies "\ [
’ Petrobras |

. Petronas
From limited foreign exposure...

TPA 415 TPA Toolbox Energy Book 4 - Oil

Sharing Experience

hat) (9]



NOC Oil and Gas Production

. Chinese NOCs
. Indian NOCs
. Russian companies
Middle East companies}
’ Petrobras |
. Petronas

.. to fast expansion outside their home countries

416 TPA Toolbox Energy Book 4 - Oil
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A zoom on OPEC

417

TPA Toolbox Energy Book 4 - Qil
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OPEC

OPEC is a permanent, intergovernmental organization, established in
Baghdad, Iraq, on 10-14 September 1960.

The Organization was founded by the Islamic Republic of Iran, Iraq,
Kuwait, Saudi Arabia and Venezuela.

These countries were joined later by Qatar, Indonesia, Libya, the United
Arab Emirates, Algeria, Nigeria, Ecuador, Gabon, Angola, Equatorial
Guinea and Congo.

During the past years, after some back and forth moves, certains
countries decided to suspend their membership:

Indonesia in 2016, Qatar in 2019, Ecuador in 2020.

The organization comprises now 13 members. Angola recently left OPEC

The organization has its headquarters in Vienna, Austria.

418 TPA Toolbox Energy Book 4 - Oil
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e

Organization of the Petroleum Exporting Countries

2025

OPEC
Annual

Statistical
Bulletin

60th edition

Successfal aal, suatatvable Anare

TPA 419 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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OPEC

OPEC Members' facts and figures, 2024

Equatorial United Arab

Algeria Congo Guinea Gabon IR Iran Iraq Kuwait Libya Higeria Saudi Arabia Emirates Veneruela OPEC
Population million people &6.70 6.31 159 224 B6.63 4612 499 691 22782 3530 11.03 33.24 508.89
Land area' 1,000 sq km 2382 342 28 258 1.648 438 18 1,760 024 2150 24 215 10,957
GDP per capita § 577 2351 7829 9,200 4,633 4,063 32124 4,099 824 5058 50,028 3,604 E4TT
Mominal GDP at market prices million $ 265,979 14,893 12héd 20,774 401,357 279,641 160,238 42,159 187,627 1237530 hb2 375 119,808 3,295,875
GOP growth, real PPP % 35 24 19 31 35 03 -28 -0& 34 12 38 53 2.5
Value of exports million § 55,232 8,600 4500 12534 106,604 111,342 29719 32262 56,9561 350,297 18,902 21117 1,478,872
Walue of imports million § 54,710 6,300 3100 5411 BALT? 90,379 &1,525 21,639 58,908 3nTm2 Bé4,902 15300 1,267,863
Current account balance million $ -3,660 1.041 71 D42 9439 8,758 L4, 704 2928 17215 -5,5685 53,019 4,821 136,254
Value of petroleum exports million § 25815 6,338 1,784 4,000 44,774 100,972 &8 824 2B.697 47322 223372 77,655 18,272 £51,990
Proven crude oil reserves million barrels 12,200 1811 1,100 2,000 208,600 145019 101,500 48343 27,220 2467200 113,000 3221 1,241,294
Matural gas reserves billion scum 4,504 284 40 27 33,988 AM& 1,784 730 2979 9727 8,210 5511 76,498
Crude oil production 1,000 b/d 907 260 57 224 3257 3842 2411 1.126 1,345 8955 294 921 24,251
Hatural gas marketed production mittion 102,966 425 8914 £ TSN 1073 16,325 16,411 46322 10289% 57,820 7258 660,823
Refinery capacity 1,000 b/ d 677 21 na 75 2237 1266 1451 B 1,125 3291 1227 2,154 14,139
Refinery throughput 1,000 b/d ge] 20 na 14 1,843 789 1,235 132 248 2591 1 35 g9
Output of petroleum products 1,000 b/d 621 19 na 14 1,854 92e 1,228 128 242 2597 211 258 9,052
0il demand 1,000 b/d LET ] ] &7 1,859 977 L&B 38 L83 3386 1,017 274 2an
Crude oil exports? 1,000 b/ d £59 234 5b 20% 1,564 3354 1,176 1,002 1522 4,049 2M7 &B4 19,008
Exports of petroleum products 1,000 b/d Bl& 5 0 10 411 184 1,196 78 170 1,292 285 218 5,048
Imports of petroleum products 1,000 b/ d 12 1] 5 5 72 H 11 225 374 340 290 g1 1,529
Matural gas exports million s cum 49,087 0 £793 0 8,947 0 0 1,296 32880 0 £.491 0 101,494
MNotes:
1. Land area figures as per official websites.
2. Crude oil exports may include lease condensates and volumes of oil in transit.

420 1PA 100IDOX Energy Book 4 - Oil

TPA Source: OPEC ASB 2025
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TPA
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OPEC Member’s contribution in Reserves & Production

Countries Oil Proven Reserves Production 2024 Population
At 31/12/2024 (Gb) (Mb/d) (Million)

Saudi Arabia 267,2 8,96 35,3
Iran 208,6 3,26 86,6
Irak 145,0 3,86 46,1
Kuwait 101,5 2,41 5,0
UEA 113,0 2,92 11,0
Total Middle East 835,3 21,41 184,0
Venezuela 303,2 0,92 33,2
Nigeria 37,3 1,35 227.,8
Libya 48,4 1,14 6,9
Algeria 12,2 0,91 46,7
Equatorial Guinea 1,1 0,10 1,6
Gabon 2,0 0,22 2,3
Congo 1,8 0,26 6,3
Total OPEC 1241,3 26,25 508,9

Data from OPEC ASB 2025

* Reserves include Crude oil, gas condensate , NGLs TPA Toolbox Energy Book 4 - Oil

and Venezuela heavy oil
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OPEC - Population Evolution

OPEC Members' population

Algeria

Congo

Equatorial Guinea
Gabon

IR Iran

Iraq

Kuwait

Libya

Nigeria

Saudi Arabia
United Arab Emirates

Venezuela

2020 2021
L4244 45024
0.702 0.836
1.406 1.452
2.108 2135
84.038 84.055
40.150 41.191
4.671 4628
b.644 6.710
213.402 218.402
31.553 30.784
9.449 9.789
32.605 32.986

475.972

2022

45800
0.970
1.498
2161

84.904

42249
4.737
6.777

221.602

32175

10.242

33.360

£91.475

2023

46344
6.138
1.544
2.209

85.761

43.324
4860
6.845

222.179

33.703

10,642

33729

4917.278

(million people)

ST
46.700 0.356
6.309 0.171
1.590 0.046
2.258 0.049
86.626 0.865
46,119 2.795
4.988 0.128
6913 0.068
227.821 b.647
35.300 1.597
11.027 0.385
33.242 -0.487

508.892

Source: OPEC ASB 2025
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OPEC - Population Evolution
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OPEC Members’ GDP (Current Market Price)
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@ Equatorial Guinea @® Gabon
Kuwait ® Libya
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World Crude Oil Proven Reserves (Gb)
and OPEC Share

1500

billion barrels
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1960 1970 1960 1990 2000 2010 2020
@® OECD Americas OECD Europe @ OECD Asia Pacific @® China ® India
@ Other Asia Latin America Middle East @ Africa ® Russia
@ Other Eurasia Other Europe — QOPEC share (RHS)

Source: OPEC ASB 2025 425 TPA Toolbox Energy Book 4 - Oil
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OPEC Members Crude Oil Proven Reserves (Gb)
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World Crude Oil Production (Mb/d)
& OPEC Share
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TPA Source: OPEC ASB 2025 427 TPA Toolbox Energy Book 4 - Oil
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OPEC & non OPEC DoC Members Crude Qil Production (Mb/d)

Crude oil production in OPEC and non-OPEC DoC Members (mb/d)
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TPA

Sharing Experience

OPEC Flows of Crude Oil Trade

World inter-regional trade of crude oil, 2024

557

1,374
Russia 297 454 1299

OECD Americas Other Eurasia

1,783

390

1,262
P12

OECDAmericas W
OECD Europe

OECDASsIa Pacine W

Cnina W

Indla =

OtherAslia W
Latin America

Middie East

Africa W

Russla W

Orher Eurasla W
oOther Europe

OECD Asia Pacific

Notes:

Excluding intraregional trade.

Only volumes greater than 200,000 byfd are shown.

Data may include lease condensates and volumes of oil in transit.

Source: OPEC ASB 2025
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World Gas Proven Reserves (T.m3)
& OPEC Share

1960 1970 1980 1990 2000 2010 2020
® OECD Americas © OECD Europe @ OECD Asia Pacific @ China ® India
@ Other Asia Latin America © Middle East ® Africa ® Russia
@ Other Eurasia © Other Europe — OPEC share (RHS)
430 TPA Toolbox Energy Book 4 - Oil
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OPEC Members Gas Proven Reserves (T.m3)
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World Gas Production (G.m?3)
& OPEC Share
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OPEC Members Gas Production (G.m3)
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World Refinery Capacity & OPEC Share (Mb/d)
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World Output of Petroleum Products (Mb/d)
& OPEC Share
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OPEC Members Current Account Balances
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OPEC Members Current Account Balances ‘
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OPEC Members economic flows (2)

Exports Petroleum Exports

OPEC Members’ values of exports of goods and services (bn §)
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OPEC Members’ values of petroleum exports (bn $)
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OPEC Members’ Oil Exports Revenues (3) vs total Exports

Sharing Experience
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OPEC Members Imports of Goods & Services (M$) (4)
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OPEC Reference Basket Price, Brent & WTI ($/b)
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OPEC Reference Basket Price ($/b) & Value 2017
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OPEC Economic Balance
2 examples: Saudi Arabia and Qatar

TPA 443 TPA Toolbox Energy Book 4 - Oil F@
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The case of Saudi Arabia

"
MRS

ayaguull dupell dblaall
Saudi Arabia-Budget

TPA 444 TPA Toolbox Energy Book 4 - Oil
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Saudi Arabia Crude Oil Capacity & Production 2023 - 2030

Sharing Experience

Saudi Arabia estimated crude oil production and capacity, 2023-2030

mb/d

12
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2023 2024 2025 2026 2027 2028 2029 2030

= Capacity === Production

IEA. CC BY 4.0.

Note: Production projection based on the current OPEC+ supply deal.
Source: IEA Oil 2025 445 TPA Toolbox Energy Book 4 - Oil
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The Case of Saudi Arabia (2014 — Budget 2025)

N R
2025 2023 [ 2022 | 2021 2020 2019 [ 2018 | 2017 |2016 |2015 |2014
GDP nominal 4352 4091 4003 4157 3280 2625 2970 2934 2570 2420 2450 2827
Revenus 1184 1230 1212 1268 965 782 927 906 692 528 608 1044
Oil Revenus na 758 752 857 562 413 594 611 440 329 445 913
% of Revenus na 62 62 68 58 53 64 67 64 62 73 87
Expenditures 1285 1345 1293 1164 1039 1076 1059 1079 930 825 975 1110

Surplus/Deficit 101 115 -81 104 -73 -294 133 174 -238 -297 -367 -66

% of GDP -2,3 -2,9 -2,0 2,5 22 11,2 -45 -5,9 93 12,3 15,0 -2,3

Public Debt 1300 1199 1050 990 938 854 678 560 443 316 142 44

% of GDP 299 293 26,2 238 286 325 228 191 17,2 13,1 5,8 1,6

Brent price ($/b) 81,0 83,0 1001 699 418 64,2 71,3 54,2 43,7 524 99,0
TPA gg‘:ll;c:;gcelziil:ta‘:;ir&n;oszg Ministry of Finance 446 TPA Toolbox Energy Book 4 - Oil ‘?@
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The Case of Saudi Arabia (2014 — Budget 2025)

udge Real. eaI eaI eaI eaI eaI eaI eaI eaI eaI
siiss o 0 e e s g oy e e ot

1162 1092 1069 1110 876 701 793 783 686 646 654 755
Revenus M6 328 324 339 258 200 48 M2 185 1M 162 219
Oil Revenus na 202 201 29 150 110 150 163 M7 88 19 244
%ofRevenus na 62 62 68 58 5 64 67 64 62 13 &
Expendiures 343 350 35 M1 21T 8T 283 288 48 20 260 2
SupusDefict =27 1 22 28 49 8 36 46 64 79 98 8
%ofGDP | 23 28 20 25 22 M2 " 45 " 59 93 423 T 450 @ 23
Public Debt M7 30 280 264 250 28 181 150 118 &4 3B 12
% of GDP 200 293 262 238 286 325 28 194 112 131 58 16

Brent price (9/b) §10 830 1001 699 M8 o642 T3 M2 47 24 90

TPA 1 SR (Saudi Riyal) # 0,267 US$ 447 TPA Toolbox Energy Book 4 - Oil ‘9@
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The Case of Saudi Arabia (2014 — 2024)
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The Case of Saudi Arabia (Deficit-Surplus 2007 - 2024)
Since 2014, only one year Surplus: 2022

Saudi Arabia’s annual budget deficit/surplus since 2007 vs oil price

15%

10%

X
S

g
S

20 30 40

Budget deficit/surplus (as a percentage of GDP)
(n
<

-10%
@ 2020
® 2016

-15%

) B ASPO 2025
TPA Source: — Vincent FAURE

Sharing Experience

@ 2007
® 2010
50 60 70 80 2%
@01 o ®.:

® 2017

® 2015

Average annual Arabian Light price (USS/bbl)

449

® 2012
® o1

® o013

® 2022

100 110 120

@ 2014

TPA Toolbox Energy Book 4 - Oil

O

A&

-



The Case of Saudi Arabia (Deficit-Surplus 2007 - 2024)

Saudi Arabia’s annual budget deficit/surplus (as a percentage of GDP)

1%tjan 2018: 5% 1stjuly 2020: VAT
VAT mtroduced mcreased to 15%

Since 2014, only one year Surplus: 2022
30%
20%
10% I
0%
%Qé\ d

. C
c:“ 1 J > b
Q "':r Vo oAD AR A9
Q Y *~, VA Q& Qv
100 "IE} o) .-‘El': ’LQ ,.,5} Q; Qﬁ Ql ,.EJ "E} 'I«Q'
TPA Source: B i, iSPO 2025 450 TPA Toolbox Energy Book 4 - Oil
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The Case of Saudi Arabia (Deficit-Surplus 2007 - 2024)
Since 2014, only one year Surplus: 2022

Budget Deficit/ Surplus

200 5%
100
0%
: -
Y- - -
(100) % % -5%
= =
(200)
-10%
(300)
(400) -15%
2018 2019 2020 2021 2022 2023 ‘ 2024 2025 2026 2027
Actual Estimates Projections
B sudget Deficit/Surplus — Budget Deficit/Surplus (as % of GDP)*
451 TPA Toolbox Energy Book 4 - Oil

TPA Source: SA Ministry of Finance — Pre-budget statement 2025
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The Case of Saudi Arabia (Public Debt 2007 - 2025)
Since 2014, a regular increase

5
1200 O
3 30% °
.2 1000 50
_ (s
= T
< 800 S
g- 20% &
S 600 -
] (s
o £
S 400 5
E 10% ©
o
200 =
[ =
0 I ] = I 0%

A D D O A AR S o A 9 > AV Q>

AD Y NV N N &0 & W a7 aQr

,163 rll5:53 ,11.‘53 RGN GRO PROFSIN np ,Lf:: ﬁp ’F NS "Fﬁb

TPA Source: B ViSO 2022 452 TPA Toolbox Energy Book 4 - Oil ‘9@
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The Case of Saudi Arabia (Financial Reserves)
Since 2014, a regular decrease

KSA Total Financial Reserves (including gold, investments in foreign securities,
foreign exchange reserve, etc.)

2500
2000

1500

current SAR billion

1000

500

5 SR RN AN TS TR R R R

Ry W L T N o T O S TR, N . R Ry o S S o S T - T S, S, PR, 3
o oo Al Ay AR A - B o) h h £ i I A - Tk
&&ﬁﬁﬁ@@@@@@@@@@ @ﬁ@@@{?n@ﬁ@ﬁ@@ AR AR AT ST OY OV O

Data Source: @ THE WORLD BANK

ASIFD Fromen
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The Case of Saudi Arabia
From 2014 to 2025, 240 G$ have been drawn from SA Financial Reserves

GDP 2025 = 1280 G$ # 4800 GSAR

(G$) F!nanc!al Reserves End 2014 =744 G$ # 2790 GSAR
Financial Reserves End 2025 = 505 G$ # 1890 GSAR

800

700

600

500

400

300

200 I

100 I

o M
q,QQb‘ '\9& '\90‘0 '196\ "90‘*’ @& »\9\’0 '19\'\/ @0 ,\9'3’ '19\9‘ '\9\? ,\9'»“’ »19\"\ '19\3, @'\9 "9'19 q'@?’ @'9' ,‘9'13” q'g'v"‘ q?'\f’
454 TPA Toolbox Energy Book 4 - Oil

Source: ChG/Data from World Bank 2026
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The case of Qatar
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The case of Qatar

QATAR

Qatar'seconomic growth remained subdued due to stagnant
hydrocarbon output, while the non-hydrocarbon sector
expanded under the Third National Development Strategy
(NDS3), driven by education, tourism, and manufacturing. Fis-
calandexternalbalances are setto remain in surplus, with fis-
calgains strengthening and externalsurpluses narrowing. Key

risks include volatile energy prices, further escalation of geopo-

litical tensions and a potential slowdown in China'seconomy.

Source: World Bank 2025

Sharing Experience

Population

3.1

Poverty

Life expectancy at birth’

816

School enrollment
primary (% gross)

95.0

GDP*

current USS, billion

218.5

GDP per capita’

current US$

10854.6

Sources: WDI, MFMad, and official data. 1/ 2024, 2/ 2022. 3/ 2022. 4/ 2024, 5/ 2024.
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The case of Qatar

FIGURE 1/ Annual real GDP growth FIGURE 2 / Fiscal balance
Percent, percentage points Percent of GDP

12 40

10 35

(¥ ]

=

[y ]

=

¥ ]

st N

2021 2022 2023 2024 2025 2026 2027 2091 2022 5023 2004 2025 2026 2027
o Oil GDP growth s Non-oil growth s Real GDP growth # Fiscal balance ¥ Revenue m Expenditure

=

TPA Source: World Bank 2025 457 TPA Toolbox Energy Book 4 - Oil ‘9@
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The case of Qatar

Recent higt[}ry and pr@j ections 2022 2023 2024e 2025f 2026f 2027f
Real GDP growth, at constant market prices 4.2 1.4 2.6 2.4 5.4 7.6
Private consumption 5.2 2.0 2.7 2.5 3.1 3.9
Government consumption 4.1 1.2 1.6 0.7 2.0 2.4
Gross fixed capital investment 3.1 1.4 1.9 2.1 2.4 3.2
Exports, goods and services 3.0 0.5 1.8 0.8 4.2 0.8
Imports, goods and services 6.0 3.2 3.7 3.2 3.2 3.4
Real GDP growth, at constant factor prices 4.2 1.4 2.6 2.4 5.4 7.6
Agriculture 1.7 2.4 2.5 2.4 2.9 2.9
Industry 1.7 0.3 1.5 1.8 6.0 9.0
Services 7.5 2.8 4.0 3.0 4.7 5.9
Employment rate (% of working-age population, 15 years+) 87.3 87.6 87.4 87.2 87.6 88.0
Inflation (consumer price index) 5.0 3.1 1.1 1.5 1.9 2.1
Current account balance (% of GDP) 26.8 16.9 17.4 13.1 15.5 16.2
Fiscal balance (% of GDP) 10.4 5.5 0.7 1.5 4.2 6.1
Revenues (% of GDP) 34.7 32.4 26.8 29.6 321 33.7
Debt (% of GDP) 42.6 44.2 40.2 38.8 38.8 34.8
Primary balance (% of GDP) 10.4 5.5 0.7 1.5 4.2 6.1
GHG emissions growth (mtCO2e) 3.4 0.8 1.7 2.4 4.8 6.4

Source: World Bank, Poverty and Economic Policy Global Departments. Emissions data sourced from CAIT and OECD.
Motes: e = estimate, f = forecast. Data in annual percent change unless indicated otherwise.

TPA Source: World Bank 2025 458 TPA Toolbox Energy Book 4 - Oil {9@
b
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Qatar Economic Outlook

+

11\
S o
‘Y L

'_-l.--" ?“j I x'-] --”_}I.-r" >
— Planning and Statistics Authority

Issue Number 13

Source: Qatar Economic Outlook January 2022
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The Case of Qatar

Table 1-4: Qatar's GDP by Production, 2021 and 2023, (Annual rate of change) (%)

y Estimate Base scenario Medium scenario Optlmls_tln
b scenario
Upto
2020 | Q3 2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023
2021*
Real GDP 36| 14 15 (16 |07 |19 |23 |15 23|29 | 18

(2018=100)
Hydrocarbon GVA 20 08 |07 -03-03(-02|007]00)-02]00]00

Non-hydrocarbon 45 29 |29 | 28 | 13 |33 |37 | 24 | 39 | 47 | 29

GVA
Construction 391 06 1.1 /07 (01|15 ] 24|21 18 | 30 | 43
Manufacturing 67 | 6.0 31 102 | 00| 40 [ 09 |08 | 46 | 32 | 24
Service 29| 35 37 | 41|23 | 40 | 47 | 31 | 47 | 56 | 3.0

Source: Planning and Statistics Authority

Source: Qatar Economic Outlook January 2022
TPA 460 TPA Toolbox Energy Book 4 - Oil
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The Case of Qatar

Table 1-5: Qatar's GDP by Expenditure (Annual rate of change %), 2021 and 2023

Estimate Base scenario Medium scenario | Optimistic scenario

e 2020 ggzﬁﬂ B o021 2022 2023|2021 2022 2023|2041 022 2023
Real GDP -3.6 1.4 15 16 07119 23 15|23 29 1.8
2018=100

Private -10.5 -6.4 20 20 -20(-10 -10 -10|00 10 -10

Government 4.4 -12.0 1.2 63 2916 70 37|20 7.7 4.1

GrossCapital | -104 53 |56 63 -01|53 84 03|58 92 06
Formation

Exports, G& S -15 9.7 13 00 01 (09 03 04 |-10 04 0.6

Imports, G & S -8.9 -2.7 06 50 -15/(-08 71 -25|-06 80 -19
Population (million) | 2.85 26 280 271 27 | 28 286 28 | 29 29 29

Source: PSA, *for the three quarters, otherwise, for the first half of 2021**Qatar population inside the state

by the end of October 2021.

Source: Qatar Economic Outlook January 2022

461
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The Case of Qatar

Table 1-6: Qatar's budget for 2021 and 2022

2021 2022 Change
QR — billion (40%5) (55%) %Yo

Qil Revenues 1216 154 26.6

Non-0il Revenues 38.5 42 9.1

Total Revenue 160.1 196 22.4

Salaries and Wages 2f.9 28.5 1.0

Current Expenditure 60.7 67.2 10.7

Minor Capex 4 4.6 15.0

Major Projects 2.1 4 2.6

Total Expenditure 194.7 | 204.3 4.9
Surplus/Deficit 34.6- 8.3-

Source: MOF

Source: Qatar Economic Outlook January 2022

TPA Toolbox Energy Book 4 - Qil
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The Case of Qatar

Table 1-7: Qatar's Fiscal and Current Accounts, 2021 and 2023

Optimistic
Estimate | Base scenario | Medium scenario scenario
Up-
202 | Q3- 202 | 202 | 202

0| 2021 1 2 3 2021 | 2022 | 2023 | 2021 | 2022 | 2023
Overall fiscal balance (% of GDP) 15 10| 19| 36| 35 221 31| 29 201 24| 23
Current account balance (% of GDP) 25| 117|108 73| 65 115/ 70| 64| 113, 65| 58
Exports of goods & services (USS bn) | 709 | 73.8'| 98.7| 99.0 | 943 1003 | 999 | 956 | 1002 | 99.8 | 95.7
Imports of goods & services (USS bn) | 391 | 445 | 604 | 64.2 | 64.0 603 | 654 | 646 | 604 | 66.1| 657
Crude oil export Price (5/bbl) 483 | 642|642 | 641 607 654 | 64.1| 607 | 654 641 60.7
Natural gas price (S/mmbtu*) Japan 65| 101|101 104 | 97 103 104 96| 103 104| 96

Source; PSA, *BTU=British Thermal Units.

Source: Qatar Economic Outlook January 2022

463
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The Case of Qatar

Figure 2-5: Balance of Current Account and Figure 2-39: Main economic sectors as a

Brent price (R-axis)
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Source: Qatar Economic Outlook January 2022
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The Case of Qatar

Figure 2-43: Fiscal Balance )%
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Source: MOF and prepared by PSA

Figure 2-44: Public revenues and its

components
Budget Balance

o Others Revenues s Dividend income QP

mmmm Oil and Gas Revenues === Rate of change® %

Source: Qatar Economic Outlook January 2022
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International Energy Agency (IEA)

Sharing Experience

Established 1974

Within framework of OECD

To implement an international energy program

Now 32 members (incl. Hungary from 1997, the Czech Republic from 2001,
the Republic of Korea from 2002, the Slovak Rebublic from 2007, Poland
from 2008, ....... Latvia last member in 2024)

Every year, IEA published the World Energy Outlook (WEO)
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International Energy Agency

N buk gSECRETARIAT baa.z._‘,,,. _

..‘~ {- ‘

Signature of the Agreement Establishing the IEA, 18 November 1974.

TPA 467 TPA Toolbox Energy Book 4 - Oil {9@
b
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International Energy Agency

The IEA works with governments and
industry to shape a secure and
sustainable energy future for all

80% 64% 77% 87%

consumption of global energy production obal CO2 emissions of global clean energy investment

The IEA family is made up of 32 Member
countries, 13 Association countries, and
4 Accession countries seeking IEA
membership
-I-P A 468 TPA Toolbox Energy Book 4 - Oil r?@
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International Energy Agency — Members Countries

o Austria @ I Belaium @
Denmark @ . Estonia @
B Germany @ F= Greece @
N EE @ Japan @
E Lithuania @ = Luxembourg @
New Zealand @ Norway @ : Poland @
jag Slovak Republic @ E Spain @ Sweden @
= The Netherlands @ (@) Tirkive @ United Kingdom @

= Hungary @

‘®‘l Korea @

B

ﬂ Mexico @
ﬂ Portugal @
Switzerland @

E: United States @

 S—

TPA 469 TPA Toolbox Energy Book 4 - Oil {9@
b
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International Energy Agency — Association Countries

|:| Argentina O E.}} Brazil O

India O ™ Indonesia O

+«l Senegal O (SE8 Singapore O
L]

[ Ukraine O

TPA "
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A zoom on Majors

471
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Oil Companies after mergers
(Consolidated situation after previous decade mergers )

TPA

Sharing Experience

300
Market Capitalization °
After merger (G$) ExxonMobil
250" Market Cap.
08/08/2026 (G$):
200- BP + Amoco +Arco | ExxonMobil : 634
Exxor. Chevron : 366
* Shell Shell : 245
150 TotalEnergies : 190
P Amoco
BP : 107
100 B;P/ochevron + Texabo (Saudi Aramco : 1707)
In 2015, Shell purchased BG Group for an amount of 47
Amoco B£ (65 B€)
50 Texdo ‘ In 2023, ExxonMobil acquired Pioneer Resources
pe In 2023, Chevron acquired Hess
Arcom ———
Hydrocarbons reserves (Gboe)
0 T T T T
0 5 10 15 20 25

* After reserves recategorisation

472 TPA Toolbox Energy Book 4 - Oil {9@
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Oil & Gas Proven Reserves End 2025
and 2025 Production — Majors/IOC

Sharing Experience

Proven Reserves (Gbhoe)
Ex¢onMobil

TotalEnergies
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Low-carbon & total Capex made by 4 I0C in 2024

TotalEnergies

Shell

Chevron

USD billion 0 b 10 15 20
[ Other Low-carbon

Mote: Low-carbon options are defined differently by company and may include renewable energy, carbon
capture and storage, low-emission fuels and electric vehicle charging.

Source: REN21 2025 _ 474 TPA Toolbox Energy Book 4 - Oil
TPA IOC: International Oil Companies
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A Zoom on TotalEnergies
(See also Book 2 Energy — Chapter 7)

TPA 475 TPA Toolbox Energy Book 4 - Oil {9@
b
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TotalEnergies 2025

2025 Strategy & Outl:

TotalEnergies, the differentiated and profitably growing energy company TotalEnergies

September 29, 2025

TPA Source: TotalEnergies Strategy & Outlook — September 2025 476 TPA Toolbox Energy Book 4 - Oil
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TotalEnergies 2025 - Safety

Safety in continuous improvement

Objective zero fatality

Total recordable injury rate versus peers
per million man-hours

-50%
12 2015-2024

B Peers: BP, Chevron, ExxonMobil, Shell

YTD 2025

1 fatality in 2025

* Tier 1+2, as defined in IOGP 456 (Upstream) & APl 754 (Downstream)
Word

TP A Source: TotalEnergies Strategy & Outlook — September 2025 a7

Sharing Experience
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TotalEnergies

Primary losses of containment”
number of incidents

100

—75 %

I 201 5—2024

2021 2024 YTD2025

September 2025 - Strategy and Outliook 3

O

TPA Toolbox Energy Book 4 - Qil ‘_@

-



TotalEnergies 2025 — Growing Energy Production

Growing energy production by 4%/y through 2030 ﬁp

From our two pillars: Oil & Gas and Integrated Power

Oil & Gas i;_._:lntegrated Power

= B A

Deep low-cost, low-emissions upstream portfolio, Driving value from integrated model
delivering accretive growth with further optionality Clean firm power with renewables,

Integrated and growing diversified LNG portfolio gas-to-power and batteries

Focus downstream on low-cost and high margin Focusing on key selected
assets deregulated markets

~+3%]y > 100 TWh

Oil & Gas production Electricity production
CAGR 2024-30 2030

TotalEnergies

Energy production
Mboe/d

Low-carbon
molecules

Electricity

2024

> 3% Oil & Gas production growth in 2025 and in 2026

Strategy & Outlook

TP A Source: TotalEnergies Strategy & Outlook — September 2025 478
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TotalEnergies 2025 - Investments Management

Streamlining investments while delivering growth

on both pillars

Maintenance

oil 2026
~16 B$

2027 - 2030
15-17 BS$ly

~35%
New projects

Strategy & Outlook Capex = organic investments + acquisitions - asset sales

Q

Integrated Power

(~4 BS$ly)

Low-carbon
molecules

Maintenance
Gas

o

LNG & Gas

TP A Source: TotalEnergies Strategy & Outlook — September 2025 479
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e

TotalEnergies

=

Net Capex guidance reduced by 1 B$/y

- Disciplined organic investment

* Major projects secured through FIDs and resilient to
tariffs

» Focus on core growth projects in Upstream and on
Integrated Power growth

- Balanced portfolio rotation

« Selective acquisitions to complete integrated model
(US Upstream gas and gas-to-power)

» Executing farm-down program in Renewables
to recycle capital

= Disposing non-core assets

- Capex flexibility down to 14 B$/y in case of

\ very low prices

\

ok

September 2025 - Strategy and Outlook 11
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TotalEnergies 2025 - Investments Management

Beyond 2030: pursuing growth and value creation wp

TotalEnergies

CDevelop valuable optionality) CContinue to explore for Oil & Gas) (Sustain profitable growth)
—> Namibia: progressing towards a first - ~1 B$/y consistent exploration and —> Capture value from
development appraisal effort worldwide growing
—> Support LNG business growth —> Continuously reloading our exploration demar_u_:i (A!’ ots
=7 4 = i ke electrification)
« Additional phases of Mozambique LNG portfolio, like in 2025
« Papua LNG » High impact standalones (Niger delta) —> Pursue development

in selected markets,

. = TL e ) R « Near-byv c ities (US Offshore. Conac
= Exploring Canada Pacific opportunities Near-by opportunities (US Offshore, Congo, towards > 150 TWh in 2035

Suriname)
= Frontier prospects (Algeria, Indonesia,
Liberia)

—> Develop presence in Malaysia
» Strategic partnership with Petronas
» Gas supply to Malaysia LNG

Strategy & Outlook September 2025 - Strategy and Outliook 16

TP A Source: TotalEnergies Strategy & Outlook — September 2025 480 TPA Toolbox Energy Book 4 - Oil
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TotalEnergies 2025 - Oil & Gas Production to satisfy Demand

Delivering Oil & Gas production growth wP

TotalEnergies
SEC Production

Upstream CFFO
Mboe/d BS

12 $/Mbtu
(v)
> +3%, >+3%

12 $/Mbtu
: ®

Qatar NFS

Mozambique LNG
@ @ Ubeta (NLNG)
Gas

Malaysia Qatar NFE on I

@ @ Uganda (Train 2)
Oil

GranMorgu
Mero 2-3-4 Iraq GGIP Kaminho

Sepia 2, Atapu 2
Ballymore Uganda Iraq GGIP (Ph 2)
(Train 1)

Anchor (Ph 1)

2024* 2030
Brent ($/b) 70 70
TTF ($/Mbtu) 12 8112

Upstream * 2024 Upstream CFFO restated at 70 $/b Brent and 12 $/Mbtu TTF

September 2025 - Strategy and Qutlook 20

TP A Source: TotalEnergies Strategy & Outlook — September 2025 481 TPA Toolbox Energy Book 4 - Oil ‘_@
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TotalEnergies 2025 - Oil & Gas Portfolio optimization

Sustainable, resilient and diversified portfolio ﬁP

TotalEnergies

Strong reserves life

Consistent focus on portfolio longevity

— > 12 years proved reserves
—» 18 years proved + probable

Reserves Life Index
years

15

-—

Toncitrares
Exxon

Chevron

BF

2018 20719 2020 2021 2022 2023 2024

* ASC932
** Peers: Exxon, Chevron, Shell, BP

Leadership on OPEX

Production costs’
S/boe

2074 2016 2018 2020 2022

Cash savings offsetting inflation
- Lean & digital deployment at scale
- Logistics & procurement synergies
- Adapting structure in mature affiliates

TP Source: TotalEnergies Strategy & Outlook — September 2025 482

Sharing Experience

Diversified asset base

Large footprint with key positions

— Hedge against geopolitical, supply chain
and fiscal risks

— Resilient long plateau and high-margin
short plateau assets

Production geographical split
% of total, 2024

o

TorciEnersies

Shell

BP

0% 50% 100%
W US B Americas M Africa m Europe B MENA B Asia Pacific

September 2025 - Strategy and Qutlook 22
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TotalEnergies 2025 — Oil & Gas with less emissions

Producing Oil & Gas with less emissions *9

TotalEnergies

Scope 1+2 Oil & Gas” Methane emissions
Mt CO,e, Operated activities kt CH,, Operated activities

-36%
'590?%
()
vs. 2020

2015 2024 2030 2020 2024 2025 2030

2030: -90% in flaring™ vs 2010, fully eliminating routine flaring

* Oil & Gas activities, including Upstream and Downstream (not including CCGTs)

z - 1
** Upstream Oil & Gas activities operated scope Septombiar2026'=Strategy-and Outiack |26

Outlook (new)

hat) (9]

TP A Source: TotalEnergies Strategy & Outlook — September 2025 483 TPA Toolbox Energy Book 4 - Oil ‘_@
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TotalEnergies 2025 - R & C adapting

R&C: pragmatically adapting to evolving markets ﬂp

TotalEnergies

Petrochemicals Bio-products

Optimizing the use of existing tool: Positioned to grow profitably Competitively leveraging existing
taking the best from our assets - Focus on advantaged feedstocks refining capacity

1 ot -> Prioritize flexible coprocessing capacity
-> High performing integrated platforms increase (Normandie, Antwerp, Leuna)
- Partnerships and JVs enabling low <3
equity approach

- Enhance availability

—> Deliver cash savings
- Streamlined Capex Ramping-up production from brownfield

Eoretd COSES tEaR Iehon biorefineries (La Méde, Grandpuits)
e o0 COSLS Tequctuo

Securing competitive feedstock (Used

- Energy savings program Amiral in Saudi Arabia : i _ : :
z g z cooking oil, animal fat, intermediate crops)

- Capacity of 1.6 Mtpa Ethylene, mixed-
Reducing petrochemicals capacity in feed based on low-cost feedstock and Facing customers giving priority to
an oversupplied market integrated with Satorp refinery affordable supply
- Start-up expected end 2027,

- Antwerp cracker closure
' 50% progress as of Sept. 2025

Downstream September 2025 - Strategy and Outlook 29
Directetproche Frogdp-web01 130929

O

TP Source: TotalEnergies Strategy & Outlook — September 2025 484 TPA Toolbox Energy Book 4 - Oil ‘_@
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TotalEnergies 2025 - M & S improving margins

M&S: leveraging strengths to keep growing returns wp

Less volumes, more cash flow, ROACE > 20% TotalEnergies

) . ) Continuously improving margins
Rationalized retail networks

Focusing on high market share geographies _ Petroleum products sales
Disposal of peripheral subsidiaries : Mb/d

Improved retail margins through non-fuel
sales and loyalty cards

Profitable lubricant business
Lubricant business driven by value over volume
Creation of a dedicated business unit to boost
profitable growth and structural savings

Differentiation through high-end industrial
applications and circular lubricants (RRBOsS)

Pragmatic EV deployment

= Adapting investment to actual mar*—*
penetration

Al

- Y,
= :? oy - Focusing on high value charging hi

Rapports 2025 : Explorateur...
¥ R
4 —» Streamlined Capex: low-equityapp - ...~

Downstream September 2025 — Strategy and Outlook 30

O

TP A Source: TotalEnergies Strategy & Outlook — September 2025 485 TPA Toolbox Energy Book 4 - Oil ‘_@
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TotalEnergies 2025 — Strong LNG Business

Growing a diversified and flexible LNG portfolio

Well positioned to arbitrate European and Asian LNG demand

Ksi Lisims @

o »
ECA LNG aﬂ Cameron LNG + T4

@ RGLNGIT + T4l
@ T
- -

“--—’ @

->» Fully flexible volumes
Equity production
(1) In construction
(2) Force Majeure
Equity production (subject to FID)
Long-term supply
Long-term sales

@ Regasification terminals
in operation or planned

Bunkering hub

* Excluding spot

Yamal LNG @
@ Snohvit LNG

o3 ® ("'20 Mtpa regas)

)C"’“OS Ruwais LNG()
Qatar == Marsa LNG"
dnoc LNG® Y@ 2

Yemen LNG? @

ELNG

Oman LNG &
Qalhat LNG

@ Nigeria LNG + T7()

Angola LNG @ Mozambique

Papua LNG
® e . P 4

Ichthys LNG

Gladstone LNG

~60 Mtpa of LNG sales by 2030
+50% equity + offtake 2025-2030

TP A Source: TotalEnergies Strategy & Outlook — September 2025 486
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TotalEnergies

Supply split by origin”
% of total, 2030

O

Sales split by destination”
% of total, 2030

@

Europe-Asia
arbitrage

September 2025 - Strategy and Outiook 32

O
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TotalEnergies 2025 — Developing Power Business

Sharpening focus on key deregulated markets wp

TotalEnergies

CUSA, Europe, BraziD COiI & Gas countries)

. L ing the multi- del
Key deregulated markets to scale up the integrated model to strangthen Oil & Gas positions

- Extended value proposition and

. of TotalEnergies’ support to host countries energy

: == == O — Iy 7 00/ power capacity transition

—_— 0 and generation =» Reduced emissions with on-site
renewable

USA Europe Brazil

- Growing power demand: — Growing electrification: — Economic growth driving
datacenters, industry EV penetration, heat pump power demand growth

( Selected renewable markets )

Selectively targeting large-scale

growing markets

= High wholesale price driven b i wi
CCGTs & BESS to capture g P Yy —» Strong partnership with india, South Africa

price spikes from gas and CO, prices Casa dos Ventos
renewable intermittence
and high peak demand

-» Strategic partnerships with local
- Developed Clean Firm Power players
market, potential for flexible
Expanding corporate PPA CCGTs & BESS capture price assets (BESS, hydro)
market driving profitable volatility from renewable Strategic review: monetizing all

renewable projects intermittence non-core assets
Germany, UK in particular

Gas-to-power tailwinds: coal
exit, energy security focus
- Low-Capex, high-return assets

Integrated Power September 2025 - Strategy and Qutiook | 37

O

TP A Source: TotalEnergies Strategy & Outlook — September 2025 487 TPA Toolbox Energy Book 4 - Oil ‘_@
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TotalEnergies 2025 - Strong free cash-flow

(2025 OFFO sensitivities ) Strong free cash flow growth creating *P
i i et a large potential to grow distributions  ttakEnergies

+0.4 B$ly for +2 $/Mbtu TTF
+0.5 B$/y for +10 S/t ERM

5826-30 Cumulative CFFO > 05 BS

Free Cash Flow
~80 B$ ~ at808/b
Free Cash Flow :

< 50 $/b | Available for

Post-dividend breakeven dividend per share increase,
net debt reduction
& share buybacks

2025
Dividend

(at 1.2 $/€) (at 1.2 $/€)

Disciplined Disciplined
Capital Capital
Investment Investment

Brent (S/b)
TTF (S/Mbtu)
ERM (S/1)

September 2025 - Strategy and Outlook 43

Investing in TotalEnergies THRE -A"A Free cash flow = CFFO — Net investments

O

TP A Source: TotalEnergies Strategy & Outlook — September 2025 488 TPA Toolbox Energy Book 4 - Oil ‘_@
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TotalEnergies 2026 — Sustainability & Climate

Sharing Experience

More Energy, ﬁe

Less Emissions —

Sustainability & Climate 2026 Progress Report

489 TPA Toolbox Energy Book 4 - Oil

%



TotalEnergies 2026 — Sustainability & Climate

Emissions on
operated activities (100%)

Mt CO.e

Emissions on
operated activities (100%)

kt CH,

of energy products sold?
(Scope 142+3) g CO.e/MJ

(category 11)
Mt CO.e

() |
@ | @D |
vs 2015 -36%
Oil&Gas Installations
46 29.4 28.4
CCeT 0 4.9 4.7
Scope 142 Emissions 46 34 <37 <34 25-30°
>~ 40%"
vs 64 kt
n 2020 -55% -60% -70% -80%
29 225
73 -16.5% >-17% ~-19% -25%
410 342 <400 335 <400
T T e e

Source: TotalEnergies Sustainability & Climate Progress Report 2026 — March 2026

TPA
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TotalEnergies 2026 — Sustainability & Climate

TPA

Sharing Experience

How TotalEnergies’ 2030 Object

to the IEA Scenarios

NET SCOPE 1+2 EMISSIONS
TOTALENERGIES OPERATED
PERIMETER

World CO, emissicns
{(all sectors) - IEA Scenarios
(WED 2024 and 20257

In % relative to 2015

LIFECYCLE CARBON
INTENSITY OF ENERGY
PRODUCTS SOLD?

IEA scenarios (WEO 2024
and 2025)

In % relative to 2015

1. B=sed on the IEA Warld Energy Oullook 2024 and 2025, Licenss CC by 4.0 Worldwide CO, =missions from
1. and Take inlo accaunt nature-based carbon sinks projects Trom 2030, 2. Lifecy
T the zarbon inT=nsily of werdd 2nargy, calculated as the ratio af w ide

the COWID =T
5.21.3B. far mal
ir The |EA Warld

2015 2020 2025 2030 2035
| | |
10— - - [
B o CPS 2025 (2.9°C)
[T PR e <P |.'..._.I __________________________ e S
q0— " STEPS 2025 (25°C)
20—
30— .
e . APS 2024 (L7°C)
-A0 = L .,
0 — |EA - COz emissions (Energy) o
h — Srope 1+2 gross emissions TotalEnergies {operated perimeter) MZE 20325 (15°C)
50— ® TotalEnergies objectives (net emissions)
2005 2020 2025 2030 2035
o | | | |
. o
-20 - W =17~ cps2028(29°C)
ey N
-30-= STEPS 2025 (25°C)
-AD - -
-50- | —— AIE (WED 2025) . \"'PS 2024 (L7°0)
— |ifecycle carbon intensity of energy .,
B0 = products sold - TotalEnergies .
® TotalEnergies objectives MNZE 2025 (15°C)

energy combuslion and indusTrial processes. For Tola
e carban i

Source: TotalEnergies Sustainability & Climate Progress Report 2026 — March 2026
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ves Compare

educing GHG emissions of the operated
R facilities (Scope 1+2) is key to TotalEnergies’

ambition to supply more energy while curbing
GHG emissions. The objective of cutting net Scope 1+2
emissions from our operated activities by 40% is
consistent with the reduction targets of the European
Union's “Fit for 55" program (a 37% decrease between
2015 and 2030) and the IEA’s 2025 Net Zero Emissions
(MZE) scenario (a 23% decrease between 2015 and
2030). TotalEnergies' targets for lowering the lifecycle
carbon intensity™ of energy products sold (around -19%
by 2026 and -25% by 2030) put the Company on a
trajectory close to the Announced Pledges Scenario
(APS) in the IEA's World Energy Outlook 2024, which
assumes that the States parties to the Paris Agreement
fulfill all their net zero objectives.

An independent third party (Wood Mackenzie) has
audited the calculations made as well as the associated
trajectories for Scope 1+2 emissions and Carbon
Intensity™.

At the end of 205, the NGO Transition Pathway Initiative
(TPI) assessed the Company’s lifecycle carbon intensity™
trajectory ("Carbon Performance'™ and considers it as
aligned with a below 2°C scenario in 2050.

{1} Lifezycle carban infensity of energy products sald [refer [ the glossary Tor e definition].
(2) The = ion of TetalEnergies by The Transilion Pathway Iniliative (TPI) is availsale on
TPI's websile

TPA Toolbox Energy Book 4 - Qil
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TotalEnergies 2026 — Sustainability & Climate

TPA
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Reducing Our Scope 1+2 Emissions by 2030

SCOPE 1+2 EMISSIONS FROM OPERATED FACILITIES

SCOPE +2 FROM OPERATED FACILITIES:
LEVERS TO REACH OUR -40% TARGET IN 2030

Encray -l
alficknsy  piging - 2330
EMOae | owcabon DD =
dochriclty,  Mature
loctrication,  based
H, sclutlans’

Mt OO
Mt COue
(Ol & Gas Assets| |[Operated Assats .
-38% -28% S
vs 2015 vs 2015 2030 nat
- - @ |
A e <34 Mt CO,e e
40— New - i o COGT Partiolia
Target 2026 ¥s 2015
4.9 =
0l & Gas
nCCGT .
= 20.4 .
.
. 2013
2015 2024 2025 2026 2030

he primary responsibility of TotalEnergies as a
T producer of fossil fuels is to reduce emissions
on its facilities. In 2024, the Company launched
the "Our 5 Levers for a Sustainable Change® initiative,
which supports the commitment of all employees to

improving energy efficiency and the use of low-carbon
technologies in TotalEnergies’ operations.

Our progress in 2025

TotalEnergies is resolutely continuing to reduce emissions
from its operated assets. Thus, within the scope of its oil
and gas facilities™, emissions from assets operated by the
Company fell by 38% compared to 2015 levels. In 2025,
with more than 85 GHG emissions reduction projects
coming to fruition, TotalEnergies reduced its emissions by
0.7 Mt of COe across its operated assets.

1. Mat af raturetasad carbon sinks. 2. NEE oredes will be used from 2120

At the same fime, emissions related fo flexible power
generation decreased by 0.2 Mt CO.e due to changes in the
operated portfolio and lower utilization rates of CCGTs in the
United States. As a result, the Company's overall operated
emissions have decreased by 28% compared with 2015. These
ongoing reduction efforts have made it possible to reduce the
Scope 1+2 intensity of the Upstream Oil & Gas operated assets,
from 21 kg CO.e/boe in 2015 to less than 16 kg CO:e/boe
in 2025, These resulis put TotalEnergies among the top
performers of the industry when it comes to carbon intensity.
In support of the unchanged target of a 40% reduction in
Scope 1+2 net emissions, the trajectory for the operated
oil & gas segment suggests a 50% reduction in Scope
1+2 gross emissions in this sector by 2030.

Our objectives

Given the progress made towards achieving its interim
targets in 2025, TotalEnergies stepped up its ambition to

Source: TotalEnergies Sustainability & Climate Progress Report 2026 — March 2026
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reduce GHG emissions from its operated assets and has set
the target for 2025 at 37 Mt COe/year, compared with 38 Mt
COze/year previously. This target was achieved in 2025 with
33.1 Mt COse/year, down 1.1 Mt CO.e/year compared to
2024. TotalEnergies has set itzelf a 2026 target of GHG
emissions from its operated assets at 34 Mt CO.e/year.

TotalEnergies reaffirms its target to reduce emissions from
its operated assets, which aims to reduce its net Scope 142
emissions™ by 40% by 2030 relative to 2015, after
mobilizing around 5 millions credits from nature-based
carbon sinks projects. This offsetting will start only from
2030 for residual emissions on the basis of a
consumption of approximately 10% per year of the stock
of carbon credits of the Company.

(1) O and gas facilifes (Upsiream and Downsiream) do nol include CCET.
(2} Operat=d Gil & Gas Uasir=am inl=nsily is calculzisd exclsding LNG planls.
(3) The calculation of nel emissions includes nalur=-basad carbon sinks projecs s fam 20G0

TPA Toolbox Energy Book 4 - Qil
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TotalEnergies 2026 — Sustainability & Climate

TPA
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Aiming for Zero Methane Emissions

METHANE EMISSIONS OPERATED

ktCH, 120

S
( Mhm‘-‘d ) Fugitives, combustion
‘ -A7% | # Flaring
. vs2010 B enting
0.15% = Methane intensity
._)\0;13“ ) .
e ) 0% onw Mgseg'fd |
e 0.10% e
""“-—-—._.____,_‘ . ws2020 )
49
42 0.07% —_——
O-..... Target |
34 29 -80%
l - 22.5 3 |, ws 2020 )
2010 2020 200 2022 2023 2024 2025 2026 2030

ith a warming potential 30 times greater
than CO, and a short lifespan in the
atmosphere'”, methane is a greenhouse

gas whose rapid reduction is considered
one of the most effective levers for having a short-
term impact on global warming. The Global Methane
Pledge, launched at COP26 and signed by more than
150 countries, aims to reduce methane emissions by
30% across all sectors (agriculture, waste, energy)
by 2030 compared to 2020, and experts estimate
that a reduction of this magnitude would have an
impact of -0.2°C on the global average temperature
by 20500

The oil and gas sector has the technologies, technical
expertise and operational capabilities to act guickly on
methane emissions from its operations. TotalEnergies
believes that it is the sector's responsibility to reduce its
methane emissions to near zero by 2030 and intends to
maintain its leadership role in the industry on methane.

Progress since 2010

Between 2010 and 2020, TotalEnergies reduced methane
emissions from its operated assets by nearly half. These
emissions then fell from 64 kt CH, in 2020 to 22.5 kt CH,
in 2025, a reduction of 65%, exceeding the target of a
60% reduction between 2020 and 2025. TotalEnergies

Source: TotalEnergies Sustainability & Climate Progress Report 2026 — March 2026
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has set a new target of -70% in 2026 and is on track to
achieve its goal of an 80% reduction by 2030 or sooner,
compared to 2020. In terms of methane intensity from
operated oil and gas production, TotalEnergies reached
0.07% in 2025, thereby already achieving its 2030 target
of falling below the 0.1% threshold™.

Pioneers in methane emissions detection
and measurement

In 2022, TotalEnergies deployed AUSEA®™ drone technology
at its upstream sites, complementing the annual leak
detection and repair (LDAR) campaigns. Mounted on a drone,
the ulira-lightweight dual sensor simultaneocusly detects
methane and CO. with high accuracy and is now considered
an intemnational benchmark technology and one of the best
drone technologies for methane detection®.

All of the Company's upstream sites are currently subject
to an AUSEA detection campaign at least once a year,
and TotalEnergies has shared this technology with several
industry partners (including Petrobras, Socar, Sonangol,
NNPC, ONGC, Qil India), and more recently in 2025 with
Veolia in the waste and wastewater treatment sector. In
2025, 560 days of AUSEA operations were carried out on
TotalEnergies’ operated assets, nearly 100 on
non- operated assets, and nearly 50 on third-party assets.

(1) Around a dozen years, compared [0 several hundred years Tor CO;. Global wamming
patential of arcund 30 owver 100 years (source” IPCC ARE)

(2} Referio Global Methane Pledge official text

(3} Methane intensily: reporl o glossary

[4) Sirbarne LMralighl Speciromeler Tor Environmental Application

(5} Stanferd & lrolled release lesting of muliple Eurcpean methans
measursrmenl iechnokogiss
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TotalEnergies 2026 — Sustainability & Climate
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CARBON STORAGE PROJECTS IN EUROPE

Q-
@ Terminal

@ Storage
Lh?':[ Shipging

Bifroat

NEP
@5 rare &

Ter=si
oy
)

o5~

he |EA’s NZE scenario'” includes the use of CCP

for up to 6 Gt CO; per year in 2050, in order to

reduce some of the emissions from residual oil
and gas consumption, as well as from other industrial
processes (cement, lime, steel, etc.) This capacity is
more than 100 times greater than the global capture
capacity currently in operation, which is around 60 Mt
CO, per year'®.
TotalEnergies’ CCS strategy gives priority to reducing
emissions of its activities, to reduce Scope 1+2 emissions
from upstream Oil & Gas activities, as well as refining and

LMG plants. For example, at Snghvit liquefaction plant in
Norway, where the Company is partner alongside Equinor,
around 9 Mt of native CO; have been stored since 2008.
Similarly, the separated native CO3 in the new NFE and
NFS LNG liquefaction trains, currently under development in
Qatar, will be stored by QatarEnergy. Finally, for our Ichthys
LNG asset in Australia, the Company is studying a native
C0O; storage solution for start-up beyond 2030. The study
of CCS soclutions for its assets therefore complements the
already mentioned efforts to reduce emissions, including
electrification, energy efficiency and flaring reduction.

The Company also invests in CO, storage projects for
large industrial emitters ("Storage as a Service”) which
can thereby reduce their Scope 1 and secure the future of
their activities. TotalEnergies is investing around $100
million per year in this business, with models that enable
us to benefit from leverage. This investment will be
sustained in order to contribute to the development of a
gross storage capacity of 10 Mt CO; per year by 2030.
Europe is at the heart of this CCS strategy. TotalEnergies
is an historical operator in the North Sea, with recognized
operational and geological expertise in the area. The
United Kingdom, Morway and the European Union have
set objectives and regulations and have provided significant
financial support to promote a cross-border deployment
of CCS. The Company is currently developing four
projects in the North Sea that will provide CO; storage
solutions for its own assets and those of its customers.
The Company has entered the United States CCS market
in 2024, with a 25% stake in the Bayou Bend project in

Source: TotalEnergies Sustainability & Climate Progress Report 2026 — March 2026
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Texas. Finally, TotalEnergies is studying the development
of CO, storage in Malaysia, for local and regional
markets, with its partners Petronas and Mitsui.
TotalEnergies is also studying the utilization of carbon in
various forms (CCU), such as in reaction with renewable
hydrogen, to produce fuels or synthetic methane. In
particular, the Company signed an agreement for the
development of the Live 0Oak synthetic methane
production project in the United States.

wilook 2025, Limeme

CChy 4.0

Norway

Morthern Lights is the world's first merchant CO, transport and
storage project. In 2025, the first CO, volumes were successfully
transported by vessel from Heidelberg Materials’ cement factory
in Brevik, Morway, to the Northern Lights’ facilities in @ygarden.
Also in 2025, TotalEnergies and its partners, Equinor and
Shell, announced the Final Investment Decision (FID) of the
second phase of the Northern Lights development, which will
increase the project transport and storage capacity from 1.5
million to more than 5 million tons of CO, per year from
2028. This FID follows the signing of a 15-year commercial
agreement between Morthemn Lights and the Swedish district
energy provider, Stockholm Exergi, for the cross-border
transport and storage of 900,000 tons of biogenic

C0, emissions annually, starting in 2028.
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Important Business Development Steps to
build-up a MultiEnergy Company

TPA 496 TPA Toolbox Energy Book 4 - Oil {9@
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August 2017
Total acquired Maersk Oil
for $7.45 billion

TPA 497 TPA Toolbox Energy Book 4 - Oil ‘9@
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Acquisition of Maersk Oil
August 2017
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Acquisition of Maersk Oil

Acquiring an attractive and complementary portfolio

Adding quality assets offering growth in core areas

l o l A' Mainly conventional OECD assets with strong
growth and high margins

Complementary international portfolio

Significant synergies
MAERSK

D | L Cash flow and earnings accretive from 2018

La

o ToTAL

TPA 499 TPA Toolbox Energy Book 4 - Oil {9@
b
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Acquisition of Maersk Oil

Acquiring an attractive portfolio with Maersk Oll

Adding high quality assets offering growth in core areas

Main assets acquired*

~ 1 billion barrels, >85% in OECD countries

Culzean, 49.99%, op. Johan Sverdrup, 8.44%

et 9. 31008 2ecoy Net production of 160 kboe/d in 2018
o B B Dngo, EO, op. increasing to >200 kboe/d by early 20's
Jack, 25%

$arsang block, 18%
Berkine Basin, 12.25%

Mainly liquid production with high margins

e South Lokichar. 25% and free cash flow breakeven <30 $/b
gipu, 26.
Wahoo, 20% Chissonga, 5%, op.
>1.3 BS CFFO at 50 $/b in 2018 before synergies
| _ ) >400 M$ per year of synergies, incl. 2200 M$
Maersk Oil & Total W Maersk Qil only otal only on CGSfS
* Subject fo closing
Source: Total Investors Day September 2017
500 TPA Toolbox Energy Book 4 - Oil



Acquisition of Maersk Oil

Share and debt deal

Closing expected early 2018*

Offer for 100% Maersk Qil’'s equity Total will obtain

~ 1 billion barrels of reserves
« > 85% in OECD countries

Net production of 160 kboe/d in 2018 increasing
to > 200 kboel/d by early 20's

Predominantly liquid production with high margins
and free cash flow breakeven < 30 $/bbl

> 1.3 B$ CFFO at 50 $/b in 2018 before synergies

Experienced teams with strong operational skills

* Subject to reguiatory approvals A new long term shareholder

i o ToTAL

TPA 501 TPA Toolbox Energy Book 4 - Oil {9@
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Acquisition of Maersk Oil

Maximizing value in the North Sea

Integrating Maersk Oil assets and highgrading portfolio

Maersk Oil accretive acquisition . -
E‘$ 9 Divestment of high costs assets
@ Main acquisificns — Tech. costs ~20 $/boe
@ Main divestments — Tech. costs = 35 §/boe
10 @ Koy existing assets — Tech. costs < 25 $/bos
7o%
Package o MmO e
&0% Alwyn  ——— = -
West of @ L Martin Linge |
Shetland -
etlan ®

Culzean. op. |@

Elgin-Franklin
Consideration CFFO @ Tyro. op
paid 2018-22 S

* Divestment process ongoing

20 O ToTAL

2018 Strategy and Cutlock

Source: Total Investors Day September 2018 ., TPA Toolbox Energy Book 4 - Oil
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September 2019
Total acquired Anadarko
African Assets

TPA 503 TPA Toolbox Energy Book 4 - Oil ‘9@
b
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Acquisition of Anadarko Assets

Anadarko African assets, clear strategic fit

Mozambique Area 1: one of a kind asset
* Low acquisition price < 1.5 $/boe
+ Giant high quality resources > 60 Tcf

+ Sanctioned 12.8 Mt/y LNG operated project with
competitive liquefaction costs ~850 $/t

* Marketing ~90% sold under long term contracts
largely oil indexed

* Launching studies on train 3&4 in 2020
1 B$/y CFFO* in 2025+

Oil assets: ~700 M$/y CFFO* on 2020-25

» Algeria Berkine Basin: increasing equity in
long reserve asset

* Ghana: growing deep water asset

Exploration acreage in South Africa

Additional value creation by porifolio
opfimization in LNG and oil trading

Ghana | Jubiee & TEN | 27% | ~140 kboe/d

* at 80 §/b

TPA 504 TPA Toolbox Energy Book 4 - Oil
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Total - LNG Markets

On 13 july 2018, Total announced the

acquisition of ENGIE LNG assets for an

amount of 1,5 G$:

- 16,6% in Cameron LNG in the US

- Liquefaction capacities of 23 MT/year
located in Middle-East, Australia, Russia, US

- Long term contracts representing 28
MT/year

- Regas capacities of 18 MT/year

- 18 LNG vessels out of which 2 FSRU

TPA Source: Total General Meeting 2018

Sharing Experience
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TotalEnergies & Renewable Energy
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Total, majority Shareholder in Sunpower

TPA

Sharing Experience

SunPower, a high quality platform in solar

Leading integrated player

Solar cell and panel production

Wide range
0,
25% 1.3 GW of products
World record Solar modules Supplying all
cell efficiency produced in 2015 market segments

Source: Total Investors Day September 2016 547

Decentralized power generation

12% market share

#2 in US
residential

Deploying
350-450 MW in 2016

Power plant design, construction

and operation

748 MWp Solar Sta

World’s largest solar
power plant

a5

-

>1 GW
in development

Operating =1 GW

TPA Toolbox Energy Book 4 - Qil
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Sunpower supplier of Solar Impulse (2011)

-
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Renewable Energy Portfolio
September 2017: New Acquisition for Total

Total Partners With EREN Renewable Energy to
Expand Its Renewable Business

Transaction Value = 237,5 M€
23% of EREN RE
EREN RE Activity:
Renewable Electricity Production:
Wind Energy, Solar Energy, Hydroelectricity

On 26 July 2023, TotalEnergies acquired 100% of Total
EREN for 1,5 G€ (3,5 GW installed capacities +
projects portfolio of 10 GW)
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Acquisition of Saft (Top Range Batteries) for 950 M€

An Industrial Key: Energy Storage

Energy storage, key to growing profitable renewables

Solid cash generation to boost future growth

Saft 2015 cash flow allocation

M3

110

100 years of history

850 M$ revenue in 2015
» Leadership on >75% of revenue base

* 9% invested in R&D, 3 main technologies

Free cash flow available to increase investment

Saft technology well positioned for
Energy Storage Solutions

Cash in Cash out

Source: Total Investors Day September 2016 519 TPA Toolbox Energy Book 4 - Oil
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Total and Renewable Energy
A Rapid Development

TPA
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TOTAL ET LES ENERGIES RENOUVELABLES

7 4

2011

SunPower rejoint
Total pour formar

un nouveau leader
miondial de lindustria
solaire.

y 4

2016

Acquisition de Saft,

spécialisé dans la conception,
1a fabrication et

la commercialisation

de piles et de batteries
de haute technologie

pour l'industrie.

Acquisition de Lampiris,
troisiéme fournisseur

du marché résidentiel belge
de gaz naturel at délectricité
rencuvelable.
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y 4

2017

Prise de participation

dans Eren Renewable Energy,
renommé Total Eren,

pour accélérer la croissance

dans la production délectricité
renouvelable.

7 4

2018

Création de Total Solar,

pour produire et vendra

de Iénergie solaire 3 des clients
industriels et commerciaw,
ainsi qu'au réseaul.

Acquisition de Direct Energie,
fournisseur délactricité
frangais, et de sa filiale Guadran
qui exploite et développe

des projets d'énergies
renouvelables éoliens, solaires,
hydroélectriques et biogaz.
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Total and Renewable Energy
A Rapid Development
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2015-2021

Synova

VENTS DMOC

2019

[+

Srgapour charging
stafions alacinc vehides
Oil & Gas Methane
Py nan et

Parinershi
Plastic Enengy parinership
Alsiraler AqgnProse &
h
Grandpuits progct
QcCC ¥4
Ciobal wind FOHAOCHE
Power .
== gdani
Seagreen 1
WV 094
2020 g

T

Etre un acteur
maieur de la
transition
énergétigue
et
atteindre la
neutralité
carbone nette a

horizon 2050,
ensemble avec
la société
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TotalEnergies Energy Mix Evolution

Biomasse, | 1_

Gaz naturel

Produits
petroliers

Transformation du mix énergétique

1%
1% 2%

1L

T

FEE‘[‘IEI uvelable
& Electricite

&6 &

Molécules
décarbonées '

® O

Pétrole, GMNL
& Gaz

2015 2021 2030 2050
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in Energy Transition

TotalEnergies among the most dynamic companies committed

Investment and strategic responses to energy transitions by selected companies (illustrative, based on 2015-19 activity)

Supplying liquids

Enhancing traditional oil and DEgE“J;““ ‘"““E‘r"a:r:ﬁ 1 Transitioning from fuel to “energy companies”
Company gas operations transitions

Reducin Reducin Sourcin For Low- Solar PV Other . Electrified

mome GO, vhewble cmiited gl cwbon 'l anied pove . asimsiowent S
BP ° ° © © ) ® © ® © o °
Chevron ] L) ] » L )] o )] L) O O L )]
Eni ° © ° © © © ° ° ° ° ©
ExxonMabil [ ] L) [ ] » LN o o @] o ] o
Shell ° ° ° ° © ° © ° ° ° °
Total ° ° ° © © ° ° ° ° ° °
CNPC © 0 0 © ° © © ° 0 o) o)
Equinor ® ® ® ® © 0 O ® O © 0
Petrobras L) ) ] - [ ] ] L] L), [ ] L )] O
Repsol ° ° © © © © © ° ° ° ©

Motes: PV = photovoltaic. Full circle = growth area supported by obsernved strategic investiments (e_g. M&A) andlor capital/operational expenditures in commercial-scale activities; half circle = announced
sirategy andlor mimer investments, venture capital andior research and development (R&D) spending; empty circle= limited evidence of investment activity. For methane and COz emissions, which are
not based on project and spending data, assessments reflect the presence and strength of methane reduction and emissions intensity targets, as well as evidence of their implementation, the emissions
intensity trend of new investment, transparent reporting of absolute emissions and sources, and linking of executive and staff compensation to achieving goals. Power generation and efficiency invesiments
in the Transitioning category pertain fo projects destined for commercial sales (not own use). Electrified services include battery storage and EV charging. Low-carbon gases include low-carbon hydrogen
and biomethane.
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Total among the most dynamic companies committed in Energy
Transition (Some important steps)

Affiliates/ Activities Year Cost Projects location
Divisions (G€) Present&future

Total Energie
Développement

TENESOL

SunPower

Saft
Lampiris

EREN Renewable
Energy

Greenflex

Direct Energie

Total Solar Internat.

(TSI)
Total Quadran

Total Carbon
Neutrality Ventures

Total

Solar

Solar

Solar

Batteries
Gas & Green Electricity Distribution

Hydroelectricity, solar, wind

Energy efficiency

Gas & Electricity Low carbon
Production

Production & sale of solar energy
Utility scale solar plants

Renewable Energy

To finance starts-up developing
solutions to achieve carbon neutrality

Forests Preservation

1972
2005

2005
2011

2016
2016
2017

2017
2018

2018

2019
2019

2020

515

100%

50%
56%

100%
100%
23%

100%
100%

100%

100%
100%

100%

0,95
0,18
0,24

1,40

California, Chile, ItaIy, Australia,
Japan, South Africa, .

France & international
France & Belgium

Europe, Asia, Latin America, Africa
4 400 MW

France & Europe

France

Japan, South Africa, Abu Dhabi,
Chile, Qatar, Spain, India.....

France & overseas

International
Cumulated investment = 400 M$

100 M$/year
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Total among the most dynamic companies committed in Energy Transition

(Some important steps)

Affiliates/ Activities Year Cost Projects location
Divisions (G€) Present & future

Blue GemWind

TotalEnergies

Global Wind Power

TotalEnergies

TotalEnergies

TotalEnergies

TotalEnergies

TotalEnergies
EolMed
TotalEnergies
TotalEnergies
Saft

TotalEnergies

Wind offshore

Wind offshore Seagreen

Wind onshore via Total Quadran

Solar Power - JV with Adani Green Energy Limited
(AGEL) 3 GW & 15 GW potential portfolio

Biomethane — Acquisition of Fonroche Biogaz

Solar Power 5,3 GW PV with Powertis,
Solarbay RenewableEnergy and Ignis

Solar & Energy storage projects
JV with 174 Power Global - 4 GW

Floating offshore windfarm - JV with Macquarie
Floating wind project Mediterranean

Offshore windfarm

Battery storage

Strategic hub for Energy Storage solut.

Solar Mapper JV with Google

516

2020

2020

2020
2020

2020

2020/21

2021

2021
2021
2021
2021
2021
2021

80%

na

100%
50%

100%

na

na

50%
na
na

100%
100%

na

na

na

na

EREBUS Project, Celtic sea,
Wales, UK

Scotland

France, portfolio 1000 MW

India

Several anaerobic digestion
units in France

Spain

(@
wn

South Korea
France

Taiwan
France/Dunkirk

China/Zhuhai
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Total among the most dynamic companies committed in Energy Transition
(Some important steps)

Affiliates/ Activities Year Cost | Projects location
Divisions (G€) | Present & future
TotalEnergies Solar power PV - JV with Adani expanded 2021 50"% Indla/Kamuthl

TotalEnergies Hydrogen - JV with ENGIE 2021 na
Masshylia project, largest green hydrogen
production in France, 5tH,/day by 2024

TotalEnergies CCS — Northern Lights with Equinor & Shell 2021 na
100 M$:year devoted to CCS R&D and
industrial pilot projects

France/La Meéde

Norway

with Republic of Congo — plantation of 40000
ha of forest on the Batéké Plateau

Saft JV with Stellantis to launch large scale 2021 100% Europe
production of batteries for electric vehicles as
from 2023
TotalEnergies/Saft Pure electric refueling vehicles for aviation — 2021 100% France, others
Partnership with Titan Aviation & Gaussin
TotalEnergies Charge points for electric vehicles — 500 2021 100% France
service stations by 2023
TotalEnergies Hydrogen as a fuel for trucks and buses 2021 100% Germany, Netherlands, Belgium,
Hydrogen fillin stations France
TotalEnergies Sustainable Aviation Fuels production 2021 100% - France/Grandpuits
TotalEnergies Natural Carbon Sink - Partnership agreement 2021 na . Congo

517 TPA Toolbox Energy Book 4 - Oil
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Total among the most dynamic companies committed in Energy Transition
(Some important steps)

Affiliates/ Activities Year Cost Projects location

Present & future

Divisions

TotalEnergies Renewable Energy — Acquisition of 50% of 2022 50% na
Clearway Energy Group

TotalEnergies Acquisition of Core Solar — Utility scale solar 2022 na 4 GW
and energy storage projects in US
TotalEnergies Al Kharsaah — Solar Power plant in Qatar 2022 40% - 800 MWp - Qatar
TotalEnergies Acquisition of 50% of Clearway Energy 2022 50% - 8 GW
TotalEnergies Wind Offshore: 4 GW of projects in New-York 2023 na 4 GW
And North Carolina
EREN Acquisition of 71% of EREN — Final stake: 100% 2023 100% 1,5 GE€ Europe, Asia, Latin America,
Renewables, Hydrogen Africa

TotalEnergies Acquisition of 3 start-ups: Dsflow, NASH 2023 various
Renewables, Time2plug — Electricity business

France, others

TotalEnergies Investment Agreement with Government of 2023 60%
Kazakhstan — Mirny Onshore Wind project

1 GW - Zhambyl region

TotalEnergies Inauguration of Seagreen offshore wind farm 2023 51% 1,1 GW — Scotland
World deepest fixed bottom

wind farm
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(Some important steps)

Total among the most dynamic companies committed in Energy Transition

Affiliates/

Divisions

TotalEnergies
TotalEnergies
TotalEnergies
TotalEnergies

TotalEnergies

TotalEnergies

TPA

Sharing Experience

Activities

Start-up of Danish Fields, Solar'Power plant in
Texas

Acquisition of VSB (Germany) Wind, solar
Energy, Battery storage

Acquisition of SN Power, affiliate of Scatec
(Norway) Hydropower projects in Africa

Power Purchase Agreement with Google
To supply Google Data Centers for 15 years

TTE & RWE selected by the Ministry of Industry
and Energy to develop Centre Manche 2 Wind
offshore project

Power Purchase Agreement with Airbus
To supply renewable electricity

519

Year

2024

End
2024
Mid
2024

Feb.
2026

Sept.

2025

Feb.
2026

50%

100%

100%

100%

100%

Cost
(G€)

1,57 G€

4,5 G€

Projects location

Present & future

750 MWp - Texas - US

Germany 2GW, projects totalling
18GW

Africa, Uganda, Rwanda,
Malawi

1 GW of solar capacity from
Wichita/Mustang Creek - Texas

1,5 GW, 6TWh/year

40km off the coast of Normandy
Largest Renewable Energy
project in France

3,3 TWh to Airbus sites in
Germany & UK
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TotalEnergies among the most dynamic companies committed in Energy
Transition (Some important steps)

28 May 2021: Total became TotalEnergies
Net Zero Emissions by 2050

Important Growth of Total’s Gas, Power,
Renewables (GRP) Division.

Power Capacity:

End 2019: 3 GW

End 2020: 7 GW
Objective 2025: 35 GW
Objective 2030: 100 GW

TPA 520 TPA Toolbox Energy Book 4 - Oil {9@
b

Sharing Experience




TotalEnergies is the top leader for utility-scale solar capacities in the World,
including operational, under construction and contracted projects # 41 GW

Top 10 global utility-scale solar developers (July 2022 to June
2023)

-Dperatl'nnal B under construction contracted

MW

41,300
40,000

20,000

20,000

10,000

Source: Mercom Capital Group « Mo data was given for Brookfield Renewable Partners'
contracted capacity.

'Q e =1
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Our People are Our Main Asset
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Our People are Our Main Asset

' Countries where Total is present

International presence in 130+ countries
supported by 103 000 employees worldwide

TPA Toolbox Energy Book 4 - Qil
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