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A simplified classification of references

m Traditional news/data/advisory New generation of data/advisory

Oxford Energy S&P Global Platts (+ IHS Markit) Refinitiv
EIA KAPSARC Argus Vortexa
OPEC Baker institute CES FGE NexantECA Kpler
GECF Wood Mackenzie
IRENA Rystad Energy
ICIS

Energy Intelligence

Westwood Energy
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International
Energy Agency

IEA (International Energy Agency)

* Born with the 1973-1974 oil crisis, after the oil embargo.

* Founding members were Austria, Belgium, Canada, Denmark, Germany, Ireland, Italy, Japan, Luxembourg, The Netherlands, Norway

(under a special Agreement), Spain, Sweden, Switzerland, Turkey, United Kingdom, and the United States.

* In 2015, the IEA’s Ministerial Meeting approved a new modernization strategy presented by the Agency’s newly appointed Executive

Director, Dr Fatih Birol.
* The IEA is made up of 32 Member countries. In addition, the IEA family also includes thirteen Association countries.

* Promotes energy transition and is the main publisher in this area.
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EIA (Energy Information Administration)

* The U.S. Energy Information Administration (EIA) was created in response to the need for additional Federal initiatives to collect and
disseminate energy-related information, and to evaluate and analyze this information. These needs were revealed as the United
States sought to respond to the energy crises of the 1970s. The first law to address these needs was the Federal Energy

Administration Act of 1974 and, over the years, many subsequent laws have contributed to EIA's evolution and growth.

* The U.S. Energy Information Administration (EIA) collects, analyzes, and disseminates independent and impartial energy information.

* Provides a vast amount of data with the possibility to download.
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OPEC (Organization of Petroleum Exporting Countries) o

* The Organization of the Petroleum Exporting Countries (OPEC) is a permanent, intergovernmental Organization, created at the

Baghdad Conference on September 10-14, 1960, by Iran, Irag, Kuwait, Saudi Arabia and Venezuela.

* OPEC had its headquarters in Geneva, Switzerland, in the first five years of its existence. This was moved to Vienna, Austria, on

September 1, 1965.

* OPEC's objective is to co-ordinate and unify petroleum policies among Member Countries, in order to secure fair and stable prices for
petroleum producers; an efficient, economic and regular supply of petroleum to consuming nations; and a fair return on capital to

those investing in the industry.

* Member Countries: Algeria, Congo, Equatorial Guinea, Gabon, Iran, Irag, Kuwait, Libya, Nigeria, Saudi Arabia, United Arab Emirates,

and Venezuela.
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GECF (Gas Exporting Countries Forum) GECF

* The origins of the Gas Exporting Countries Forum (GECF) can be traced to the First Meeting of Ministers held in Iran in 2001. This
Ministerial Meeting was convened by the Minister of Petroleum of Iran and was attended by the governments of Algeria, Brunei,

Indonesia, Iran, Malaysia, Oman, Qatar, the Russian Federation, Turkmenistan and Norway (Observer).

* The Gas Exporting Countries Forum (GECF) is an international governmental organization which provides the framework for
exchanging experience and information among Member Countries. The GECF is a gathering of the world’s leading gas exporting
countries and was set up with the objective to increase the level of coordination and strengthen the collaboration among its

members.

* The full-fledged Members of the GECF are Algeria, Bolivia, Egypt, Equatorial Guinea, Iran, Libya, Nigeria, Qatar, Russia, Trinidad and
Tobago, UAE and Venezuela. Angola, Azerbaijan, Iraq, Malaysia, Mauritania, Mozambique, Peru and Senegal hold the status of
Observers. Together, they represent 69% of the world’s gas reserves, 39% of the marketed production, and 40% of global gas exports.

Moreover, GECF member countries collectively account for more than half of the world LNG exports (51%).
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International Renewable Energy Agency

International Renewable Energies Agency

* The proposal for an international agency dedicated to renewable energy was made in 1981 at the United Nations Conference on New
and Renewable Sources of Energy, held in Nairobi, Kenya. The idea was further discussed and developed by major organizations in the

field of renewable energy, such as Eurosolar.
* The International Renewable Energy Agency (IRENA) was officially established in Bonn in 2009.

* The International Renewable Energy Agency (IRENA) is an intergovernmental organization that supports countries in their transition to
a sustainable energy future, and serves as the principal platform for international cooperation, a center of excellence, and a

repository of policy, technology, resource and financial knowledge on renewable energy.
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THE OXFORD
@M INSTITUTE
zl FOR ENERGY

STUDIES

* The Oxford Institute for Energy Studies (OIES) was founded in 1982 as an independent center for advanced research into the social

OIES (Oxford Institute for Energy Studies)

science aspects of international energy.

* The Oxford Institute for Energy Studies is a world leading independent energy research institute specializing in advanced research into

the economics and geopolitics of the energy transition and international energy across oil, gas and electricity markets.

Energy Strategy 4 - Fall 2025 - RF 10



"

}\\ Sl Y e
4 KAPSARC

King Abdullah Petroleum Studies and Research Center

R 500

* King Abdullah Petroleum
Studies and Research Center
(KAPSARC) is an advisory think
tank within global energy
economics and sustainability
providing services to entities
and authorities in the Saudi

energy sector.

* Over 250 staff and 80 insights in &
2022. Inaugurated in 2017 —
however, the establishment
dates to around a decade

before that.
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Center for Energy Studies at Baker Institute for Public Policy

* From its location in the energy capital of the world — Houston, Texas — the Center for Energy Studies (CES) at Rice University’s Baker

Institute for Public Policy provides critical insights on the world’s complex and evolving energy landscape.

* Economic modeling and forecasting; expanded emphasis on the nexus between energy and environment; and a continued focus on
emerging technologies, regulations, and geopolitical risk reinforce the center as a key resource for policymakers and the energy

industry.
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S&P Global

Pl
S&P Global (1/3) e

* In 2022, S&P Global completed a merger with IHS Markit, resulting in the formation of S&P Global Commodity Insights.

* Platts was founded in 1909 by the journalist Warren C. Platt who starts a monthly new magazine, National Petroleum News (NPN). This Publication

provides essential insights to the oil industry and helps investors to leverage that intelligence into smart investment decisions.

* S&P Global Platts is the leading independent provider of information and benchmark prices for the commodities and energy markets. Customers in over

150 countries look to Platts’s expertise in news, pricing and analytics to deliver greater transparency and efficiency to markets.

* Platts’ coverage includes oil and gas, power, petrochemicals, metals, agriculture and shipping. A division of S&P Global, Platts is headquartered in London

and employs over 1,000 people in more than 15 offices worldwide.

* |HS was founded in 1959 by Richard O'Brien as a provider of product catalog databases on microfilm for aerospace engineers. Since then, IHS Markit has

served customers ranging from governments and multinational companies to smaller businesses and technical professionals.
* |HS Markit is a dynamic team that includes more than 5,000 analysts, data scientists, financial experts and industry specialists.

* |HS Markit partners with hundreds of leading solution providers to deliver information and insight to customers throughout global financial, resources,

transportation and other sectors.
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S&P Global (2/3)
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** Market Intelligence

[effective 2022, division is a combination of S&P Global's
Market Intelligence and IHS Markit's Financial Services
division and Maritime & Trade business)

Ratings
Commodity Insights

(effective 2022, division is a combination of S&P Global
Platts and IHS Markit’s Energy B Natural Resources.
Division formerly named "Platts™ from 2016 to 2022)

Mobility
(effective 2022 formerly IHS Markit's Transportation division
{minus the Maritime & Trade business which is now part of
SEP Global Market Intelligence)

Indices

The SEP Dow Jones Indices joint venture was established in
June 2012. Effective 2022, Indices includes certain products
frarm IHS Markit’s Financial Services division

S&P Global
Platts
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S&P Global (3/3)

Revenue @

% of 2024
SPGI Revenue

Market Intelligence® 33%
$4.68

Ratings 31%
$4.4B

|
2024

$14.2B

/

Commodity Insights *  15%
$21B
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Mobility 1%
$1.6B
Indices 11%
$1.6B

S&P Global

Platts

Adjusted Operating Profit

% of 2024
SPGI Adjusted Operating Profit

Market Intelligence ¥ 22%
$1.5B

Ratings 40%
$2.8B

(.
‘ $7.0B

Commeodity Insights “  14%
$1.0B

Mobility 9%
627N
Indices ™ 16%
$11B
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Argus

* Argus was founded in 1970 and is a privately held UK-registered company. It is owned by employee shareholders, global growth

equity firm General Atlantic and Hg, the specialist software and technology services investor.

* Headquartered in London with over 1,400 staff, Argus is an independent media organization with 30 offices in the world’s principal

commodity trading hubs.

* Companies, trading firms and governments in 160 countries around the world trust Argus data to make decisions, analyze situations,
manage risk, facilitate trading and for long-term planning. Argus prices are used as trusted benchmarks around the world for pricing

transportation, commodities and energy.
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% FGE Nexant..
FGE NexantECA

* FGE and NexantECA were merged in 2025 by investment from TA Associates.

* FGE was incorporated as Fesharaki Associates Consulting & Technical Services (FACTS) in 1983. The company was the first consulting

firm to specialize in the oil and gas markets East of Suez and remains one of the very few firms to focus expertise on the Asia Pacific.

* With the acquisition of Energy Market Consultants (EMC) in 2006, the FGE group is unique in the oil and gas consultant market, with
focused expertise on the Asia Pacific, Middle Eastern, North American, European, and former Soviet Union markets. FGE combines its
technical tools, economic analysis, computer simulation, and engineering considerations with qualitative analysis of market behavior

and political realities.

* NexantECA (Energy and Chemicals Advisory) was separated from Nexant and rebranded separately from 2021. Nexant itself was the
result of merger (in 2001) between the old Chem Systems consulting business and a business within Bechtel Engineering, which was

included their engineering consulting business. Chem Systems was founded in 1964
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Wood Mackenzie

* Wood Mackenzie was founded in 1923 as a small, relatively unknown, Edinburgh-based stockbroker. By the 1970s, it had become one

of the top three stockbrokers in the UK, renowned for the quality of its equity research. In 1973, its equity analysts published the first

oil report.

* For nearly 50 years, Wood Mackenzie has been providing quality data, analytics, and insights used to power the natural resources

industry.

* Dedicated oil, gas & LNG, power & renewables, chemicals, and metals & mining sector teams

* In 2015, were acquired by Verisk and in 2022 acquired by Veritas.
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RYStad Energy RYSTAD ENERGY

* Jarand Rystad founded Rystad Energy in 2004 and has, since its inception, managed the company.

» Offices in more than 28 locations worldwide, and with a 600-strong team of talented Rystad Energy employees from more than 60

countries.

* An independent energy research and business intelligence company providing data, tools, analytics and consultancy services to clients

exposed to the energy industry across the globe.
* Energy fundamentals, oil and gas markets, supply chains, renewables and energy transition.

* Main sources are governmental databases and archives, company presentations, professional and scientific reports, media as well as

user feedback.
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Independent Commodity
Intelligence Services

ICIS (Independent Commodity Intelligence Services)

* |CIS was founded in 1980 by Humphrey Hinshelwood (1929-2001), a petrochemicals reporter. ICIS later was merged with London Oil
Report. ICIS’s history goes back to 1871 as ICIS Chemical Business (ICB) magazine's forerunner Oil, Paint and Drug Reporter was

launched in 1871, providing pricing information and insight on specialty commodities.
* |CIS is a team of over 800 people, more than a quarter of whom are subject matter experts, located in 22 offices around the world.

* Focused on energy, petrochemical and fertilizer markets.
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@) Energy Intelligence

Energy Intelligence

* The Qil Daily was founded in 1951 as a newspaper for the US oil industry in the post-World War Il economic boom. In 1986, Mr Sidawi
acquired The Oil Daily Co. and subsequently launched Energy Compass.

* Petroleum Intelligence Weekly (PIW) was founded in 1961 by the legendary oil journalist Wanda Jablonski, who single-handedly

invented international energy journalism in the 1950s. Ms. Jablonski sold PIW Publications in 1988. In 1996, Mr Sidawi’s The Qil Daily
Co. bought PIW Publications, creating Energy Intelligence.
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Westwood
Global Energy
Group

™

Westwood Energy

* Formed in 2015 due to a merger between Douglas Westwood (founded in 1990), Hannon Westwood (founded in 1993), and

Richmond Energy (founded in 2006).

* Provides subscription-based data services, bespoke reporting, and commercial advice to clients in upstream operations, onshore

energy services, including North American unconventionals, and offshore energy services.
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REFINITIV [<
Refinitiv (part of LSEG)

 Refinitiv is an American-British global provider of financial market data and infrastructure.

* The company was founded in 2018 as a subsidiary of Thomson Reuters, which then sold a 55% stake to Blackstone Group LP in August
2018. In October 2019, Blackstone and Thomson Reuters announced the sale of the company to London Stock Exchange Group. LSEG

completed the USS27 billion purchase from the two previous owners in late January 2021, and Refinitiv is now a subsidiary of LSEG.

* LSEG is one of the world’s leading providers of financial markets infrastructure and delivers financial data, analytics, news and index

products to more than 40,000 customers in over 170 countries.
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Vortexa

* Since Fabio and Etienne started Vortexa in early 2016, the fast-growing team of engineers, data scientists, and market analysts have
been creating a best-in-class system of data and analytics tools with the most complete view of global flows of oil & gas, delivered in

real-time.

* The company uses technologies such as reusable rocket launching, lower-cost satellites, cloud-scale computational power and

machine learning modelling.

* Vortexa has over 100 employees and 200 clients with 5 global offices.
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88 KPLER

Kpler

* In 2014, Kpler released the first cargo-tracking platform for LNG. The product was a breakout success which fostered the further

growth of Kpler. Since then, Kpler have expanded its portfolio of solutions to more than 40 types of commodities.
* Today, Kpler is the biggest commodity data platform available across the industry. Kpler is a success story.

* Kpler has grown from a start-up to a global group of 150 people, serving more than 600 accounts in 65 countries.
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Domestic References

lHES

Sobhan

RIEMP

GPTT

PetroView
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VCM
Study

VCDC

SolutiEn
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Events

* From 1984 in Abu e From 1983 in * From 1984 in * From 1933 * From 1980 in
Dhabi Houston Singapore London
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Reports

L .
2025
World
0il
Outlook
\ 2050
62

Annual Energy Outlook
2025
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®

Ocganization of the Petroleum Exporting Countries

2025

OPEC
Annual
Statistical
Bulletin

60th edition

@éy'

GSEneray

Statistical
Review
of World
Energy

Renewables
2024

Analysis and forecast to 2030

World Energy
Investment 2025

10th Edition

bp

bp Energy Outlook
2024 edition
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How should we analyze the energy industry at high level?



Two dimensions of the cake

From which sources
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Basic energy equation

':H:' Net imports
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Basic energy equation — details

* Production  Plants
* Import « Energy industry’s own
« Export consumption
» Stock changes * Losses

* Others
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» Consumption
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Additional dimensions for energy modelling

* Industry, * Renewable versus » Continents
transportation, non-renewable - Countries and states
agriculture, etc. . Gas, !iquid, solid, « Emerging and

electricity developed economies
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World total final consumption by sector (EJ)
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World total final consumption by source (EJ)
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World total energy supply by source (EJ)
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Energy supply by source from 1990 to 2022 — doughnut view

1990 (EJ)

Total size:

364 EJ
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2022 (EJ)

Total size:

I Coal

B Natural gas

| Hydro

" Nuclear

B Wind, solar, etc.
| Biofuels and waste

B oil
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World total final consumption by region (1973-2019) — doughnut view

1973 (EJ)

Total size:
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2019 (EJ)

Total size:

606 EJ

I Middle East

B Non-OECD and Eurasia
' China

" Non-OECD Asia

B Non-OECD Americans
I Africa

B Bunkers

B OECD
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Energy demand drivers

Direct drivers

Indirect drivers

T

Boundary conditions?

<_>
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What do you think about éner'gyléff—i:(i_i_gncy in Iran?



Productivity (= efficiency in energy economics)
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- GDP

* Energy
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Intensity

Energy Strategy 4 - Fall 2025 - RF

45



Energy intensity and energy efficiency

* Energy intensity is a proxy to understand how efficiently we use energy
* Energy efficiency is meaningless at aggregate levels — we use it for simplicity and use

* Two items matter: disaggregation at granular level, and other explanatory items considered
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Key energy efficiency metrics

N 7N RN

Total energy supply per unit of GDP Total energy su(%%ylgg)er unit of GDP Total energy supply/population

NS NS NS
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Energy intensity measured in terms of primary energy and GDP
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Energy intensity measured in terms of primary energy and GDP

MJ per 2017 USD PPP

10

2002
» Islamic Republic of Iran: 7.2 MJ per 2017 USD PPP

2 | | T | | | | | |
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

— Islamic Republic of Iran Turkey — United Arab Emirates — Asia Pacific Europe Middle East World
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World primary energy intensity, 2010-2024 and scenarios to 2030
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Decomposition of change in IEA countries total final energy use, 2000-2021

EJ

160

140
130 ;T e [T
o N .
10
100 | — T | — | | — T | — |
2000 Activity Structure Energy efficiency 2015 Activity Structure Energy efficiency 2021
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Services and manufacturing in selected IEA countries: energy per value

added

MJ/2015 USD PPP

Services
Manufacturing

Basic metals

Paper and printing
Non-metallic minerals
Chemicals

Machinery
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World total final consumption by source (EJ)
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World total final consumption by source (%)
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World electricity generation by source (PWh)
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World electricity generation by source (%)
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World electricity generation by source (%)

17 -
164 I /¥

15 - Hydro
14 -
13 -

12 _\ Wind + Solar
11 _ /
\

10 -
9 T Nuclear
8 Expon.ential growth
7 — continues?
6
5
4
3
5 Biofuels
1 i
Wast
0 aste

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

Energy Strategy 4 - Fall 2025 - RF 59



Can growth continue?



Renewable electricity generation (TWh) — excluding nuclear

2010 report 2010 report 2015 report 2020 report

6000 8000 8000 12000
7000 7000

5000 10000
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4000 8000
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0 0 0 0
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Key metrics to measure electricity cost

applications, like energy per

Capital expenditures and all other costs volume or weight

of electricity (VALCOE)

Capital expenditures and all other costs $/KWh

(LCOE)

Capital expenditures and all other costs $/KWh

N cAPEX

Capital expenditures $/KW
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Total installed cost, capacity factor and LCOE trends by technology

Bioenergy
Geothermal
Hydropower
Solar PV

CSP

Onshore wind

Offshore wind
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Total installed costs

3010

3011

1459

5310

2272

5409

(2023 USD/kW)

2730
4 589
2 806
758
6 589
1160

2 800

-9%

52%

92%

-86%

-37%

-49%

-48%

Capacity factor

Levelised cost of electricity

72

87

44

14

30

27

38
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53

16

55

36
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0%

-6%

20%

14%

83%

33%

8%

0.084

0.054

0.043

0.460

0.393

0.111

0.203

(2023 USD/kWh)
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Global weighted average LCOE
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Global electric car sales
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trations and sales share
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Oil displacement by mode (2023-2035)
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IEA Total Cost of Ownership Tool

( Cumulative costs Breakdown of TCO

Country/Region

Custom Breakdown of total cost of ownership
(2022 constant USD)
Year
'
Today
40,000
Annual driving distance
10000 km/year 40,000
anss—— '
Vehicle type 20000
. ~
Medium car
10,000
Fuel-powertrain @
0
Vehicle 1 Vehicle 2
. v v
Battery electric Petrol 10000
Battery electric Patrol
Purchase costs @

IEA. All Rights Reserved
Home charging installation

© Vehicle cost (MSRP) © Homechargercost O Purchasetaxes @ Financing © Annual registration fees

O Liguid fuel purchase O Liquid fuel taxes O Electricity purchase O Electricity taxes © Insurance

Operating costs @
Electricity day cost (inc. tax) Fuel cost (inc. tax) © Maintenance © Residualfresale value © Netcost
0.16 USD/kWh 1.00 USD/L
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Any reflections?




World total energy supply (EJ)
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World total final consumption (EJ)
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World electricity generation (PWh)
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World electricity generation in the SPS
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Let’s ask ChatGPT...
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Greenhouse effect
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GHG emissions
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Average temperature anomaly (global)

The difference in average land-sea surface temperature compared to the 1861-1890 mean, in degrees Celsius.
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Greenhouse gas emissions by sector
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Annual CO, emissions from fossil fuels
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3 scopes of emissions

N\

Scope 1: Direct GHG emissions
« Emissions from operations that are owned or controlled by the reporting company

Scope 2: Electricity indirect GHG emissions
» Emissions from the generation of purchased or acquired electricity, steam, heating, or cooling

consumed by the reporting company

Scope 3: Other indirect GHG emissions

« All indirect emissions (not included in scope 2) that occur in the value chain of the reporting company,
including both upstream and downstream emissions

/
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Global emissions in 3 scenarios
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World energy investment (Billion USD)
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World energy investment (Billion USD)
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Investment in fuels supply (Billion USD)
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Investment in power supply (Billion USD)
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Annual energy sector investment by sector and scenario
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Upstream oil and gas capital expenditure by activity and field type
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Upstream oil and gas investment by company type

Billion USD (2024, MER)
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Investment in refineries by region and net refining capacity change

Billion USD (2024, MER)
I
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Final investment decisions for LNG export capacity (right) and investment
and cumulative export capacity (left)
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Investment in coal production
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Source of finance?
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Cumulative historic clean and fossil energy in other EMDE (left), China

(middle) and advanced economies (right), 2015-2024

Fossil energy

Clean energy

Fossil energy |
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Fossil energy -
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Value creation

« WACC

« EVA
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ROC and WACC

ROC and WACC of solar and wind manufacturers ROC and WACC in oil & gas vs renewables companies
2
DUy e
T 7T
10% oo T
5% ..........................................
0%
R —
2018 2019 2020 2021 2022 2023 Q1 2018 2019 2020 2021 2022 2023 Q1
2024 2024
Wind WACC Solar WACC mmm QOil & Gas WACC == Renewables WACC
Wind ROC Solar ROC -eo-0il & Gas ROC -eo—-Renewables ROC

IEA. CC BY 4.

Note: ROC = return on capital. WACC = weighted average cost of capital. Calculation based on the top 25 publicly listed companies in each sector according to
production capacity, primarily concentrated in advanced economies and China. Renewable companies include utilities and manufacturers. WACC is based on
implied market valuation. 2024 Q1 values based on obtainable data from companies.

Source: IEA analysis based on Bloomberg data and S&P Capital 1Q.
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Venture capital investment in energy start-ups, by technology area, for
early-stage (left) and growth-stage deals (right)

Billion USD (2024, MER)
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Key technologies

: Electric
Solar PV vehicles Heat pumps Battery
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Sustainable Green

fuels Hydrogen
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Overview of key hydrocarbons

C1
G C3, C4
» Gas
industry * LPG
* Methanol * Propylene
« Ammonia  Butadiene
C2
* Ethylene
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Jet,
Kerosene
Naphtha,
Gasoline
» Crackers
« BTX

VB, LC

* Fuel Oil
* Bitumen
 Lubricants

Diesel,
Gasaoil
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Some important hydrocarbon groups

Group Description Example
Alkane (Paraffin) Consisting only of atoms connected by single bonds Ethane — C2HG6
Alkene (Olefin) Contains at least one double bond Ethene (ethylene) — C2H4
Cyclo-alkane

Presence of 2 hydrogen atoms per carbon atom, with a ring structure Cyclohexane — C6H12
(Naphthene)
Aromatics Presence of a 6-atom cycle with alternating single and double bonds (benzene core) Benzene — C6H
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Steam cracking of Ethane
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Gas abbreviations

mmmm CNG

« Compressed Natural Gas (Cars in Iran)

LNG

« Liquified Natural Gas (Power Sector)

— )\ [C]8

» Natural Gas Liquid (C2+ for Olefin, ...)

— A€

* Liquid Petroleum Gas (C3 & C4 for fuel, ...)

— R C]]E

» Gas to Liquid (Convert C1 to Products)
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Distillation tower
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‘N Cx to Ca gases liquefied petroleum gas
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vobppomt | [ C, to C, naphta é

chemicals

Jm C,to C, petrol  petrol for vehicles

(gasoline)

"~
jet fuel, parrafin for

cw to cls
lghting and heating

fractions kerosine

increasing in (paraffin oil)

density and

bolling point
C,toC, diesel fuels
diesel oils
C,,to C,, fubricating oits,
lubricating oil waxes, polishes

CytoC,,
fuel oil

> C,, residue /

bitumen for roads
and roofing

and central heating
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A simplified industry flow

Rich gas

Condensate
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C1
C2
C3, C4
C5+

Naphtha, Gasoline
Jet, Kerosene
Diesel, Gasoil

VB, LC

Methanol

Ethylene
Propylene
Butadiene

Benzene
Toluene
Xylenes

Ammonia
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From crude oil to basic petrochemicals

Crude
ol

DISTILLATION

111iri
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Butane and lighter
products

Breaks down saturated hydrocarbons into smaller, often

Light naphtha

Straght run
gasoline

Heavy naphtha

Ethylene
Propylene
CHaRIng - Butadiene
P!_,rgas
s
Aromaltics
_.ata :.-:I" - . $ oy
reforming

Kerosene [ jet
tuel

unsaturated, hydrocarbons.

Converts naphtha into liquid products called reformates,

Gas ol / diesel

which are "blending stocks" for high-octane gasoline.

Heavy gas ol

Propylene

ud catalylic
Gracsmng

Convert heavy hydrocarbon fractions of petroleum into

gasoline, alkene gases, and other products.
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From natural gas to basic petrochemicals
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Natural
gas

GAS SEPARATION PLANT

1 111
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Propane

Butane

Natural gas
liquids

1 111

Steam reforming

Propane
dehydrogenation
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Steam cracking

1 111

Ammonia
Methanol

Propylene

Butadiene

Ethylene
Propylene
Butadiene

Butylene

Butane
Pygas
Fuel oll
Other
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Petrochemical feedstock and derivatives

— Coal Gasification

Ammonia

Methane

Natural
gas

Natural gas
Liquids
Ethane

Propane
Butane
Condensates

Refinery
off-gases

Crude
petroleum

Naphtha

Methanol

Ethylene
Propylene
Butadiene

Butylene

Light naphthé/natural
gasoline

Catalytic

Gas oil

reformer

Benzene

Source: IHS Markit
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Toluene
Xylenes

Plastics
and resin

— E|astomers
— Solvents

agents

— Surface
coatings

—3 Surface-active

—>

Agriculture

Building and construction
Electrical/electronics
Furniture and furnishings
Coatings/adhesives/irks dyes

Other consumer products

® 2019 IHS Markit
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Resources classification framework
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TOTAL PETROLEUM INITIALLY-IN-PLACE (PIIP)

DISCOVERED PIIP

COMMERCIAL

PRODUCTION

UNDISCOVERED PIIP

UNRECOVERABLE

3 CONTINGENT RESOURCES

2C 3c
= c1 c2 : c3 .
o : 0
Q
m
=2
w

UNRECOVERABLE

F 3

Range of Uncertainty

Not to scale

g

Increasing Chance of Commerciality
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Global recoverable oil reserves

Energy Strategy 4 - Fall 2025 - RF

e P

Non-OPEC 216 337 644 875 17 54.6 11 44
Unitecl States 34 a7 119 169 7 13.5 7 34
Russia 58 93 123 137 0 10.1 16 37
Canada 31 43 108 19 -3 4.9 17 66
China 18 33 52 70 -1 4.3 12 45
Brazil 12 23 38 53 -2 3.8 8 38
Qatar e} 15 33 36 -0 1.4 18 70
Argentina 2 3 22 32 12 0.8 7 108
Kazakhstan 13 16 25 30 -2 2.1 17 40
Mexico 4 7 14 21 -1 1.7 7 33
Norway 5 7 10 14 -1 1.9 7 21
Guyana 2 5 1 12 -0 0.7 8 48
Angola 3 6 9 12 - 1.1 8 31
Other 24 41 79 170 -4 8.3 8 56

OPEC 219 373 585 643 -12 29.4 20 60
Saudi Arabia 103 170 229 242 -4 9.8 29 68
Iragy 26 50 99 105 -2 4.1 7 70
Iran 27 48 76 84 -2 4.1 18 56
UAE 28 46 71 82 3 3.3 23 68
Kuwait 16 28 42 45 -3 2.6 17 50
Venezuela 4 7 23 27 -3 1.0 1 73
Nigeria 4 7 18 21 -0 154 7 35
Libya 6 10 14 19 -1 1.4 13 37
Algeria 4 6 8 12 -1 1.1 1 30
Congo 1 1 3 4 0 0.3 9 41
Gabon 0 1 1 2 -0 0.2 7 29
Equatorial Guinea 0 0 1 1 0 0.1 6 21

Grand Total 435 710 1,229 1,519 5 84.0 14 50
Natural Gas Liquicls 14.0
Other liquids 6.2

World Total Liquids production

2026e 104.2

(as of 1.1.
ting fields.
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Oil markets and downstream crude oil grade map (general)

3%

2
=1
w
g | Segregated
- 2% | condensate
3_ ]
£ I
B | Condensate
= : sour
|
1% ]
sw::: Fryinj Condensate N
sweet
0%
8 16 24 32 API gravity 50 64

Energy Strategy 4 - Fall 2025 - RF 120



World proven crude oil reserves by country (Billion barrels)
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Oil trade movements

China
Middle East

Europe

Russian Federation

us
Canada

us Other Asia Pacific

West Africa India
S. & Cent. America Japan
Other CIS Singapore
. B Canada
Asia Pacific
Middle East
North Africa
S. & Cent. America
Mexico Other CIS
Europe Africa
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OPEC Reference Basket in nominal and real terms
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Is oil cheap? Why?

* 159 liters of oil = 70 USD => .44 USD/liter

* 9 liters of Zamzam = 2.7 USD => .3 USD/liter
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Short-to-medium term oil price forecast methodology

Stocks
Demand « OECD commercial
» GDP growth stocks
» Mobility « SPR
* Industry activity « Major hubs
Supply
* Non-OPEC+/DoC
 Shale oil

* OPEC+/DoC
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World oil demand (Million barrels per day)

Change

World oil demand 2024 1Q25 2Q25 3Q25  4Q25 2025 2025/24
Americas 2404 248 2503 2532 2520 2510 0.16
of which US 2042 2042 2048 2067 2072 2057 015
Europe 1351 1296 1363 1406 1352 1354 0.03
Asia Pacific 721 7.34 6.96 6.95 741 717 0.04
45.67| 4515 4562 4632 4613 4581 0.14
China 1665 1686 1647 1703 17.04 1685 0.20
India 555 5.70 570 5.50 501 570 0.15
Other Asia 067 087 1025 0.76 076 001 0.24
Latin America 6.75 6.80 6.89 6.96 6.91 6.89 0.14
Middle East 8.85 8.78 8.83 .28 9.15 9.01 0.16
Africa 4 65 4.89 4 58 4 68 507 480 0.16
Russia 3.08 4.01 3.85 4.04 419 4.02 0.04
Other Eurasia 1.26 1.42 1.31 1.18 1.32 1.31 0.05
Other Europe 0.80 0.81 0.83 0.77 0.87 0.82 0.02
5817| 5913 5872 59.21 60.23  59.33 1.15
103.84| 104.29 104.34 10553 106.36 105.14 1.29
Previous Estimate 103.84] 10433 10430 10553 10636 10513 1.29
Revision 000| -004 0.04 0.00 0.00 0.00 0.00

Note: * 2025 = Forecast. Totals may not add up due io independent rounding.

Source: OPEC.
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Non-OPEC+/DoC liquids production (Million barrels per day)

Non-DoC liquids production 2024 1Q25 2Q25 3Q25 4Q25 2025 Change 2025/24
Americas 2771 2806 2831 2811 2808 2814 0.43

of which US 21.76| 21.82 2237 2212 2196 2207 0.31
Europe 353 350 353 355 361 357 0.04
Asia Pacific 044 040 044 043 042 042 0.01
31.63| 32.05 3228 3209 3212 32.13 0.46
China 456 460 466 450 453 459 0.03
India 081 083 08 08 080 082 0.02
Other Asia 161 163 163 157 157 160 0.01
Latin America 723| 742 759 750 765 7.54 0.31
Middle East 190 201 201 200 200 201 0.02
Africa 233 232 225 220 229 229 0.05
Other Eurasia 037 036 035 037 036 036 0.00
Other Europe 010] 009 010 010 010  0.10 0.00
19.00( 19.35 19.42 1945 19.31  19.31 0.31
Total Non-DoC production 50.68| 5140 5170 5124 5143 5144 0.76
Processing gains 2.52 257 257 257 257 2.57 0.05
53.20| 5397 5427 5381 54.00 54.01 0.81
Previous estimate 5320 5397 5406 5383 5419 5401 0.81
Revision 000] 000 021 -001 -019 0.00 0.00

Note: * 2025 = Forecast Totals may not add up due fo independent rounding.

Source: OPEC.
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DoC NGLs + non-conventional liquids production (Million barrels per day)

DoC NGLs and Change Change Change
non-conventional liquids 2024 24/23 2025 25/24 1Q26 2Q26 3Q26 4Q26 2026 26/25
OPEC 577 0.14| 5.90 0.13| 596 6.03 6.08 6.11 6.05 0.15
Non-OPEC DoC 2.77 0.03| 2.76 -0.01| 275 273 265 275 272 -0.04

854 016 865 012 872 875 873 886 877  0.11

Mote: 2025-2026 = Forecast.
Source: OPEC.
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DoC production/demand balance for 2025 (Million barrels per day)

(a) World oil demand
Non-DoC liquids production
DoC NGL and non-conventionals
b) Total non-DoC liquids production and DoC NGLs
Difference (a-b)

DoC crude oil production
Balance

Note: * 2025 = Forecast Totals may not add up due to independent rounding.

Source: OPEC.
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Change
2024 1Q25 2Q25 3Q25 4Q25 2025 2025/24
103.8 104.3 104.3 105.5 106.4 105.1 1.3
593.2 94.0 94.3 2538 240 540 0.8
8.5 8.7 8.7 8.6 8.7 8.7 0.1
61.7 626 629 624 627 62.7 0.9
421 416 414 431 43.7 425 0.4
409 409 413
-1.2 -0.7 -0.1
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OECD commercial stocks
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mb mb
3,300 3,300
3,200 3,200
3,100 Historical range 3.100
3,000 2020-24 3,000
2,900 2,900
2,800 2,800
2,700 2,700
2,600 2,600
2,500 2,500
E82255355835
2023 — 2024
—0—2025 0 eeeee- Average 2020-24

Sources: EIA, IEA, METI, OilX and OPEC.
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DoC crude oil production based on secondary sources (kilo barrels per day)

Secondary Change
sources 2023 2024 4Q24 1Q25 2G25 May25 Jun25 Jul25  JuliJun

Algeria 969 905/ 904 910 920 921 927 931 4
Congo 261 254/ 255 259 258 256 258 263 6
Equatorial Guinea 57 57 59 60 55 57 53 53 0
Gabon 213 224 231 21 230 232 233 228 5
IR Iran 2884 3257 3290 3,307 3306 3324 3257 3245 -12
Iraq 4265 4,163] 4015 3,998 3957 3939 3,953 3902 51
Kuwait 2595 2429 2422 2415 2431 2430 2444 2452 7
Libya 1,153 1,092 1183 1,288 1,284 1,304 1,280 1,302 22
Nigeria 1,337 1426| 1485 1518 1527 1513 1543 1559 16
Saudi Arabia 9618 80978 8959 8948 9,178| 9175 935 9526 170
UAE 2954 2,950| 2947 2939 2994 2975 3060 3,169 109
Venezuela 760 867 905 926 924 925 918 914 4
27,085 26,602 26,655 26,796 27,062 27,060 27,281 27,543 263
Azerbaijan 504  482| 487 467  462] 464 463 462 1
Bahrain 185  176) 182 186 183 177 186 186 0
Brunei 70 79 82 88 83 80 83 83 0
Kazakhstan 1603 1,539) 1417 1758 1,824 1,781 1,863 1827 -36
Malaysia 374 347|345 350 346 346 340 340 0
Mexico 1,651 1,578) 1519 1455 1457 1462 1450 1447 3
Oman 819 766 781 755 763 761 768 774 7
Russia 959 9,193| 9015 8972 8995 8984 9022 9120 98
Sudan 56 30 26 25 2% 2% 2% % 0
South Sudan 146 72 55 71107 111 124 132 8
15,004 14,261 13,890 14,127 14,245 14,191 14,324 14,397 72
42,069 40,863 40,545 40,923 41,307| 41,241 41,605 41,940 335

Nofes: Totals may not add up due fo independent rounding, given available secondary sources to date.
Source: OPEC.
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2023

Algeria 973
Congo 271
Equatorial Guinea 55
Gabon 223
IR Iran y
Iraq 4118
Kuwait 2,590
Libya 1,189
Nigeria 1,187
Saudi Arabia 9 606
UAE 2,944
Venezuela 783

2024
907

260
57

3,862
2 411
1,136
1,345
8,955
2.916

921

4Q24
908
265
58

3,731
2 404
1,252
1,435
8,935
2,884

982

1Q25
909

260
56

3,667
2 406
1,386
1,468
8,941
2 906
1,035

2Q25
920
267
46

3,632
2,418
1,367
1,481
9,183
2,958
1,062

May 25
920

268
45

3,605
2,420
1,366
1,453
9,184
2,930
1,066

Jun 25
927

263
46

3,627
2.420
1,367
1,505
9,360*"
3,033
1,069

Jul 25
a37

271
43

3692*
2 445
1,377
1,507
9 525**
3,141
1,084

DoC crude oil production based on direct communication (kilo barrels per day)

Change
Jul/Jun
10

8

2

65
25
10

165
108
15

Total OPEC

Notes: .. Not available. Totals may not add up due to independent rounding.

* Reported as federal government production, not including production of KRG.
** Saudi Arabia’s supply to the market was 9,360 th/d and 9,525 th/d in June and July 2025, respecitively;
Saudi Arabia’s production was 9,752 th/d and 9,201 th/d in June and July 2025, respectively.

Source: OPEC.

Energy Strategy 4 - Fall 2025 - RF

134



OPEC secondary sources

Before 2022 After 2022 After 2025
Platts Platts Platts
Argus Argus Argus
Energy intelligence Energy intelligence Energy intelligence
IHS Markit IHS Markit IHS Markit
EIA EIA b
IEA IEA
Wood Mackenzie Wood Mackenzie
Rystad Energy Rystad Energy
Kpler
OilX
ESAI
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Short-to-medium term oil price forecast methodology

Demand Stocks

« GDP growth  OECD commercial stocks
« Mobility + SPR

* Industry activity * Major hubs

Supply J\
* Non-OPEC+/DoC

+ Shale oil Other factors:
« OPEC+/DoC * Refinery throughput and margins
 Tankers

» Future markets
» Spare capacity
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Long-term price forecast methodology

Other factors

» Electrification
* Investments

» Breakeven points and cost
curves

» Crude oil quality

Demand
Supply
* Non-OPEC+/DoC
e Shale oil

+ OPEC+/DoC
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Crude oil dated brent price forecast (USD) — IHS

140
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2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

—Brent (constant 2023 dollar) —Brent (constant 2023 dollar) (previous quarter)
-8-Brent (nominal dollar) -#-Brent (nominal dollar) (previous quarter)
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Global crude oil runs by region (million barrels per day) — IHS
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CIS —— Europe —0—Middle East India
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World oil supply by breakeven point — IHS

mmm Producing conventional base Producing unconventional base mmm Sanctioned mmm Condensate from gas projects mmm | ess than $20 BEP conventional
$20-$40 BEP conventional mmm $40-$60 BEP conventional e $60+ BEP conventional s | ess than $20 BEP unconventional === $20-$40 BEP unconventional
mmm $40-$60 BEP unconventional == $60+ BEP unconventional Y et-to-find ASW 2022
100
90

80 — II II |I ii ii

70

60

50

40

30

20

10

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
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Cost curve

Q1 2021 full-cycle costs in terms of Brent ($/b)

$130 - US tight oil —
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Is shale oil important to us? Why?
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An old story
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Overview of shale oil and gas production

land surface

coalbed methane

conventional
gas

conventional

ol 4
confining 'aye' tight sand

_‘s,( oil

sandstone o
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Shale oil porosity and permeability

Permeability
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Shale oil

Low
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Weekly US crude oil production (million barrels per day)
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Shale oil data

= U.S. Energy Information May 2024
€la’  Administration

Drilling Productivity Report

For key tight oil and shale gas regions
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Year-over-year summary
Anadarko Region
Appalachia Region
Bakken Region

Eagle Ford Region
Haynesville Region
Niobrara Region
Permian Region
Explanatory notes
Sources
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US tight oil production and active oil rigs (total)

10

Production (million barrels per day)
(@)}

0
Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

== Permian mmm Bakken === Eagle Ford mmm Niobrara-Codell mmm Austin Chalk
mmm Mississippian === \Woodford mmm Rest of U.S. L48 =—=Rig count (RHS)
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DUC wells

2,500
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1,500

1,000

Drilled/Completed
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US liquids supply outlook

mb/d

0
| I | | | | | |
2023 2026 2029 2032 2035 2038 2041 2044 2047 2050
Tight crude M Gulf of Mexico crude I Alaska crude [ Other crude
Conventional NGLs M Unconventional NGLs [ Biofuels M Other liquids
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US shale gas production (billion cubic feet per day)

100
90
80 m Rest of U.S.
70 m Woodford
m Niobrara-Codell
60 m Mississippian
m Fayetteville
50 m Barnett
40 m Bakken
m Eagle Ford
30 m Utica
= Marcellus
20 m Haynesville
® Permian
10
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Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan
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The underlying law...

Energy Strategy 4 - Fall 2025 - RF

27

Law

* Rule of Capture:

* The owner of a tract of land acquires title to the oil or gas which he produces from wells on his land, though part of

the oil or gas may have migrated from adjoining lands.
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Upstream oil and gas capital expenditure by activity and field type
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Exploration in conventional New conventional Existing conventional US tight oil and shale gas
oil and gas fields oil and gas fields oil and gas fields
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US Shale oil CFO and CAPEX

US public shale oil producer's reinvestment rate

Billion USD Percentage
mm CFO* mm Capital expenditure  ——Reinvestment rate
26 - - 200% &
24 - L 180%
il 160%
20 - i 2
18 A - 140%
16 - - 120%
14 - )
3 100%
10 y 80%
8 | 60%
6 40%
4 o,
5 I ‘ 20%
0 SR : = , : 0%
EEEE 0000292229992 535338333882¢9
TR8eeIQIIeLYLeggeereggergegey

*Cash flow from operations. Peer group of 18 public shale oil producers= ~40% of total output.

Source: Rystad Energy’s Shale Solution, August 2023
A Rystad Energy graphic
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Breakeven reduction

Structural

Productivity

Drilling and completion
efficiency
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Cyclical

v

Costs

High-grading
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Vintage year order for crude oil IP180 by region

region 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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Bakken (U (N N N N
total IP180 volume as a proportion of the peak year
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Six-month initial production of crude oil by region

Figure 10. Anadarko Region, six-month crude oil production by vintage year Figure 11. Appalachia Region, six-month crude oil production by vintage year
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Figure 12. Bakken Region, six-month crude oil production by vintage year Figure 15. Niobrara Region, six-month crude oil production by vintage year
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Permian P50 drilling and completion cost by completion year (USD/feet)
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Cumulative oil production and cost changes (2014-2022)

Cost (USS/lateral ftin 2023 terms)
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Productivity gains - even including technology breakthroughs - behaved like
a creaming curve; outsized gains early on, followed by a gradual plateau
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Permian oil production forecast in January 2025 (Thousand barrels per day)
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US oil, gas, and NGL production forecast in January 2025
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2025

2026

2027

2028

US total production to grow
+3.3 million boepd from
FY2024-FY2027.

Gas- +1,724 mboed (2.9% CAGR)
NGL- +625 mboed (3.3% CAGR)
Oil- +945 mboed (2.3% CAGR)
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North America LNG export capacity (billion cubic feet per day)

o5 history forecast Cedar LNG
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US LNG exports

0 Natural g8as Trade movements 2024 as liquefied natural gas*

From

Billion cubic metres

To

Canada T 0.2 0.2 - - - - - - - - - - - - - - - - - - - 0.4
Mexico 0.2 - 02 - - - - - - - - - - - o - - - 05 - - -1 1.0
us - - 03 1 0.1 T - - - - - - - - - - - - - - - t] 0.5
North America 0.2 0.2 0.7 t 0.1 1 - - - - - - - - 0.1 - - = 05 - - * 1.8
Argentina 1.4 - 02 - - 01 - - - - - 01 - - - - - - - - - - 1.7
Brazil 29 - t - - 1 - - - - - - - - o - - - - - - 3.0
Chile 1.2 - 17 - - - - - - - - - - - - o - - - - - - 3.0
Other 5. & Cent. America 4.6 - 28 03] 02 01 - - - - - - - 01 1.3 t - - 01 - - -| 9.5
5. & Cent. America 1041 - 47 0.3 0.2 0.2 - - - - - 0.1 - 0.1 14 0.1 - - - - - 17.2
Belgium 1.1 - - - - - 3.4 - 31 - - - - - 01 - - - - - - - 1.7
France 95| 03 1 -| 09 01| 84 - 04 - - 46 02 01 1.0 01 - - - - - 01 257
Italy 5.0 - 02 - - 02 W - 6.6 - - 20 03 01 - 02 - - - - - - | 14.6
Spain 5.1 0.1 0.2 -| 02 03] 65 - 10 - - 23 02 - 22 03 - - t - - - | 18.4
Tirkiye 49 - 02 - 0.1 0.3 0.5 - - - - 55 - 0.2 01 0.3 - - - - - - | 12.0
United Kingdom 6.8 — 0.7 - 0.2 — — - 0.8 - - 05 03 01 0.2 0.1 - - - - — 9.7
Other European Union 284 1.3 149 01 4.5 0.1 25 - 25 - - 08 04 01 23 0.1 - - - - - 02| 453
Rest of Europe - - - - 01 t - - - - - — - — - - - - - - 1] 04
Europe 60.7 1.7 3.3 01| 60 11| 214 - 146 - -/ 156 13 05 58 1.0 - - t - -  0.3]1335
Egypt 33 T 0.2 - - - - - - 03 01 - - - - - - 3.9
Kuwait 09 0.1 - 0.3 6.0 - - 04 - 16 0.2 - 9.7
United Arab Emirates 0.1 - - - 1.1 - - - - - - - - 1.2
Other Middle East & Africa 1.2 - 0.1 - - - - - - - - - t] 1.3
Middle East & Africa 5.4 Al - - 03| 03] 03 71 - - - 04 - 19 03 - - - - - t | 16.1
China 58 0.4 0.3 1 0.1 01| 114 15 252 1.3 - t - 0.2 19 16| 358 11 49 105 33 - [105.2
India 73 — 0.5 - - 02 - 20 153 4.6 - - 25 - 20 3.2 0.2 — 0.1 — — -1 379
Japan 86| 06 01 1 - -| 77| 48 39 1.3 - 01 - - 07 06342 37 43 132 50 03| 890
Malaysia 0.5 - - - - - - - - - - - - - - 02| 34 - - 0.1 t] 4.2
Pakistan - - - - - - - - 98 - - - - - 10 01 - - 0o - - - 1.0
Singapore 15 - 0.3 - - — — - 23 - - - - - t 1.4 25 — 0.1 0.1 — 01 8.4
South Korea 78 1.1 t - - 0.1 29 65 122 06 - - - 01 13 09| 156 0.8 4.2 84 8 03| 63.6
Taiwan 29| 05 - - - -| 06| 04 74 06 - - - - 04 04| N0 05 12 1.4 1.9 - | 2941
Thailand 29| o1 0.3 - - - - 07 31 0.2 - 01 06 - 07 07| 28 02 09 23 - 02158
Other Asia Pacific 1.4 - - - - - - - 6.0 = - 01 0 ‘I - 1.2 0.5 1.4 0.2 0.3 0.2 - 01] 11.4
Asia Pacific 38.7 2.8 1.6 1 0.1 0.3| 22.6| 157 852 8.6 0.3 9.1 9.6 A K 5.9 36.0

Total exports 115.2 lm 106.8 6.5 36.0

Source: Incudes data from GIIGNL, S&P Global Cm’\modlty In5|ghts.

* Includes re-exports.

T Less than 0.05.

Note: As far as possible, the data above represents standard cubic metres (measured at 15°C and 1013 mbar) and has been standardised using a gross calorific value (GCV) of 40 MUVm?.
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US LNG facilities as of 2024

Anodarko
Busin

Arkomo
Sotin

Pate Dara

Boyin O

Atlanac Oceon

Ardmore
5 A
Dolas

US EAST COASTLNG

=scre-Reniang -
Nisizsippi

GULF OF MEXICO
Interstate pipelines / Other supply pipelines
operating s Acodian Gas Pipeline Louisiana Energy Access Pipeline [LEAP)
3 ’ (see pqggas 8.9) wss ANR Pipeline wm— Lovisiana Energy Gateway (LEG)'
s Blockfin wwwws  Matterhorn Express!
“’ under construction we  Bridgeline Enlink w— Momentum'
(see pages 8.-9] — O] Express wwe  Natural Gas Pipeline Co. of America
e Columbia Gulf Tronsmission s Permian Highway
22 o rlmmad e Crecle Trod Pipeline — Ri0 Gmnds
see pages 10-11) Florida Gas Transmission ewwe Southern Natural Gas Pipeline
e Golden Poss e Tennessee Gas Pipeline
w— Gl Const Express Texas Eastern Tr ission (TETCO)
e Run wwsss  Transcontinental Gas Pipeline
— Gl South wmms  Trunkline
s Kinder Morgan Louisiana e Whisder
s Kinder Morgan Tejas

US GAS PLAYS AND BASINS

| Under construction, 2 Planned
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US net trade of hydrocarbon gas million barrels per day)

3.5
3
25
2
® Natural gasoline
m Butanes
1.5
m Ethane
® Propane
1
0.5
0 —
20 009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
-0.5
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Do you expect a peak oil? What does it mean?



Peak oil
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Figure 20 - Ultimate world crude-oil production Figure 21 - Ultimate United States crude-oil production based

based upon initial reserves of 1250 billion barrels. on assumed initial reserves of 150 and 200 billion barrels.
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Old and new peak oils

|Z =

O
Old: peak supply Old: peak demand
« Paradigm: resource scarcity « Paradigm: resource abundance
» Concern: asset over-exploitation » Concern: stranded assets
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Parliament’s view — by Professor Saidi (2002)
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Global oil demand at risk (IEA)

Oil supply with no investment

2010
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2020

2030

STEPS

Additional investment
in new supply in STEPS

Investment
in existing
and approved

projects NZE

2040 2050
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Global liquids demand (OPEC)

mb/d
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130 — === = e e e

120 —

110 —

100 —f -
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=== Reference Case === Technology-Driven Equitable Growth
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Average annual oil demand growth (OPEC)

mb/d
2.0

I0eEcD [Mlindia M China [10ther non-OECD === \N\orld

1.5

1.0

0.5 —

-0.5 —

-1.0

2024-2030 2030-2035 2035-2040 2040-2045 2045-2050
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Average annual oil demand growth in OPEC WOO for period 2035-2040

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

600

500

400
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w
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o

o
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Global oil demand forecast (Rystad Energy)

140 -
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100 A
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Fossil fuels demand outlook (Wood Mackenzie)

Liquids, million barrels per day Gas, billion cubic metres Coal, billion tonnes
120 5,000 7
100 4,000 b
5
80
3,000
4
60
2,000 3
40
2
20 1,000 1
0 0 0
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
——— Delayed transition —— Base case ——— Country pledges —— Net zero
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Liquids demand per sector

m2015 m2019 m 2025 m2030
m 2035 m 2040 m 2045 m 2050

Million b/d
o
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Global liquids demand for light vehicles

Energy Strategy 4 - Fall 2025 - RF

50

Million b/d
= = NN W W BAE S
O o 0 O Bl © & O O

- [ —
" O ) ~ ~) ~) 2 &
"]E) e’&@(‘ &Q{\G Q\Q’ QQ\Q/ ((CJ Q@'@ 0@0\}
58 Q’éﬁ‘ \® \@@‘ &0(\
&({53‘ '\C" Q}Q/ Q}‘ v el
D\‘S‘

181



Oil supply by scenario (Rystad Energy)
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Another old story
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NPV of upstream oil and gas production

NOCs and host governments Private companies
o
[FN]
Z 1
~
S
10
@
D 8
=
L
= 6
-
4
2
STEPS APS NZE STEPS APS NZE
IEA. CCBY 4.0.

The value of the oil and gas industry diminishes sharply with increased climate ambition.

Notes: Values shown for NOCs and host governments are the sum of pre-tax discounted net income; for
private companies it is the post-tax discounted net income. Uses a discount rate of 10%.
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Stranded assets

Qil Gas Coal
1 700 billion barrels 220 trillion cubic metres 650 billion tonnes coal equivalent
= Produced in the Sustainable Development Scenario = Additionally preduced in the Stated Policies Scenario Not produced
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What is specific to gas compared to oil?




APPROXIMATE conversion factors for natural gas

Volume

* 1,000 cubic feet = 28.3 cubic meters

* 1 cubic meters = 35.3 cubic feet
Weight
* 1 tons of LNG = 48,000 cubic feet

Energy

1,000 cubic feet = 1,000,000 BTU

1,000 cubic meters = 5.8 BOE

1 BOE = 5,800,000 BTU = 6,200,000 K/

1 KCAL =4 BTU = 4.2 K
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Volumetric energy density of fuels (MJ/liter)

Diesel 37
Gasoline 35
Propane 25
Ethanol 24
Methanol 16 ~ x600
Compressed natural gas - 10 <
(200 bar) -
Methane |
(ambient conditions) 0.058

Energy Strategy 4 - Fall 2025 - RF 190



World gas reserves by country (TCM)
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Gas production and demand (BCM)
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Pipeline (left) and LNG (right) trade flows — top net importers/exporters

Norway: 130 B

lCanada: 54

B Turkmenistan: 41

RAGa: 29 United Kingdom: 31 1
B Azerbaijan: 24
™ Iran: 19 Belarus: 19 =™
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Pipeline versus LNG

Pipeline LNG
593 BCM 544 BCM

Numbers excluding
intra-regional flows.

* Long-term » Short-term/long-term
« Limited distance « All distances
* Less flexibility * More flexibility
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Gas prices (USD/MMBTU)
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Cost of gas exports (OLD)

Above a certain cost, transport is
considered econommallw prohibitive a
gas resources become siranded $4
/Mbtu is thaapprommate threshold.
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The breakeven prices of gas projects

LNG and pipe breakeven cost stack DES NW

Europe
mUpstream w®mLiquefaction m Shipping mPipe mExport Duty

LNG breakeven cost stack DES Northern Asia
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North America gas balance
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= Domestic demand

—Demand + exports (LNG & piped to Mexico)
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Russia piped capacity and flows to Europe
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Gazprom is unlikely to book long-term firm capacity

300 through Yamal-Europe, so will revert to
shorter-term bookings — similar to 2021
250
Assumption:
™ Yamal-E
e 200 ssg'tater;rzzikings
; Assumption:
E Ukraine firm
© 150 capacity extension
=
2
o 100
o _ _
~ Firm capacity
50
0 J
D 9D ‘L ‘b A Q N &V
SRS 'L 'L P RPN
SN N f» f@fﬁ’fﬁ’ PP P
Yamal-Europe (shorter-term bookings) Ukraine extension
Yamal-Europe Ukraine™”
mmmm Nord Stream 2 mmmm Turkey (Blue Stream, TurkStream)
mmmm Nord Stream mmmm Baltics*

e RUSSIa piped into Europe
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Regional gas demand by sector

Asia gas demand by sector
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Europe gas demand by sector
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North America gas demand by sector

1,200

1,000

800

600

400

bem @ 40 MJ/m3

200

2018
2019

B Power

m Other

2020

2021
2022

B Industrial

2023

2024

2025
2026
2027

B Residential

EBlue hydrogen ®Transport

2028

2029
2030

2031

B Commercial

2032

Transport

Blue
hydrogen

Other

Commercial

Residential

Industrial

Power

200



More flexible LNG markets

2016 2023 2027 (future)

Destination flexibility
DOFixed mFlexible

Share of portfolio players

O Portfolio players
@ Others

Share of oil indexation
B Oil-indexed
O Gas-to-gas indexed

000

COO0
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Major gas pricing mechanisms

Gas-on-gas markets Indexed to energy prices Regulated
US Asia Middle East

EU
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Wholesale price formation mechanisms map

Wholesale Gas Prices 2023 [l Gas on Gas Competition " Qil Price Escalation [ Regulated [l Other
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Oil parity curve

Gas Price (S/MMBtu)
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LNG Price Asia vs TTF

LNG shipping spot charter rates
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f

Increase in shipping
capacity reduces stress
on shipping market,
driving charter rates
down in winter 2023/24

Additional LNG supply in
the Pacific will reduce
Asian dependency on

LNG in the Atlantic from

2026 and 2027

2020 2022 2024 2026 2028 2030 2032

Spot charter rate

Price differentials (Japan spot DES - TTF)
vs shipping differentials (from the US)

Real (2021) US$/mmbtu

8

7

1

0

2018 2020 2022 2024 2026 2028 2030 2032

mmmm To Japan via Cape Good Hope vs. Europe
To Japan via Panama vs. Europe
Price differentials
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Middle East supply-demand imbalances

30

bcfd
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Iran needs new
projects to fight the
decline of South
Pars post-2030

North Field East
(NFE) and North
Field South (NFS)
start up in 2026 and

2028
+35%

Saudi Arabia has

no export pipeline

or plans to build an
LNG plant yet

+37% UAE should El

Fujairah LNG plant

this year and more
than double its
LNG exports by
2030

-7%

Supply Demand

Iran

Supply Demand

Qatar Saudi Arabia UAE

m2022 w2030 =2040

Iraq will continue
to starve for gas
unless political
reforms finally
incentivise
foreign
investments

+125%

Most of the growth
in Oman (Khazzan
Phase 1 & 2)
happened
between 2017 and
2020. Additional
growth will require
new projects
taking FID.

Il w

Impressive
growth in Israel
is driven by
Karish, Tamar
expansion and
Leviathan 1B

+80%

il

Supply Demand| Supply Demand| Supply Demand

Iraq

Supply Demand

Oman

Production growth
in Kuwait will
primarily be from
the non-associated

Jurassic gas
developments in the
Northern Fields

Supply Demand| Supply Demand

Israel

Kuwait
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Iran — major LNG projects announced around 2000

Pars LNG Iran LNG Persian LNG

Phase 11 Phase 12 Phases 13 and 14

Total, PETRONAS, and

NIGEC NIOC and OPIC Shell, Repsol, and NIOC

10 mmtpa 10.5 mmtpa 16 mmtpa

Cancelled

Delayed Cancelled
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Iran LNG update (2022)
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Overview of key hydrocarbons

C1
G C3, C4
» Gas
industry * LPG
* Methanol * Propylene
« Ammonia  Butadiene
C2
* Ethylene
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Jet,
Kerosene
Naphtha,
Gasoline
» Crackers
« BTX

VB, LC

* Fuel Oil
* Bitumen
 Lubricants

Diesel,
Gasaoil
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From crude oil to basic petrochemicals

Crude
ol

DISTILLATION

111iri
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Butane and lighter
products

Breaks down saturated hydrocarbons into smaller, often

Light naphtha

Straght run
gasoline

Heavy naphtha

Ethylene
Propylene
CHaRIng - Butadiene
P!_,rgas
s
Aromaltics
_.ata :.-:I" - . $ oy
reforming

Kerosene [ jet
tuel

unsaturated, hydrocarbons.

Converts naphtha into liquid products called reformates,

Gas ol / diesel

which are "blending stocks" for high-octane gasoline.

Heavy gas ol

Propylene

ud catalylic
Gracsmng

Convert heavy hydrocarbon fractions of petroleum into

gasoline, alkene gases, and other products.
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Refining: low complexity (Hydroskimming (Topping)

Distillation Tower

Light, Sweet
Crude

Energy Strategy 4 - Fall 2025 - RF

P=p=p

LPG

B Naphtha

Kerosene

l Diesel

Vacuum
B AIEHGIE Resid

Unit

Vacuum Gasoil

Fuel Gas

4%  Propane
Butane

Gasoline
. RBOB
Gasolne 32% CBOB ‘

Conventional
CARB
Premium

Reformer

lHydrogen

ULSK / Jet Fuel ';ﬁ

Distillate 32% ULSK

ULSD Jet Fuel
Hydrotreater | ULSD

Heating Oil

Uses hydrogen, high temperatures, pressures, and catalysts
to remove impurities like sulfur, nitrogen, and olefins.

32% Fuel Oil
Asphait

& Other

Low complexity refineries run sweet crude

A valero
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Refining: Medium Complexity (Catalytic Cracking)

LPG Fuel Gas

8% Propane i
Butane
g Naphtha
3 Reformer Reformate Gasoline |
43% RBOB
£ CBOB
'.E Conventional
= CARB
7 Premium
Q Hydrogen
] Kerosene ULSK / Jet Fuel Distillate . __ﬁ
M'-'g_ht' Distillate ULSK e
e IUITI, .Diesel H 30% Jet Fuel »
rotreater
Sour Crude yd ULSD et L'
Heating Oil
=)=
Fluid Nkﬂ'alttif'" Nk&/ Convert isobutane and low-molecular-weight alkenes
Gas Oil %:T—::I::: - FCC Gasoline into alkylate, a high-octane gasoline component.
Vacuum (FCC) S|
Distille]tion . urry Fuel Qil
VLTS Resid / Asphalt D —————  19% Asphalt

& Other

Moderate complexity refineries tend to run more sour crudes, v |
yield more high value products and achieve higher volume gain ’t/va |er0'
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Refining: Coking / Resid Destruction

Hyd Fuel G
LPG Hydrogen Y b Hydrocracker Pue -
Plant - 6% ., opane ‘
pane [ Butane Butane
Naphtha Reformate Gasoline
Reformer
of, CBOB
Hydrogen * S Conventional
- — ULSK / Jet Fuel CARB
Cracks the heavy molecules of gas oil into distillate and Sl ULSD Premium
o Hydrotreater
gasoline in the presence of hydrogen and a catalyst.
) Distillate é
Gasoline _— & .
Medium - ULSD / ULSK / Jet F o e
uel 339, JetFuel -
Heavy, ULSD |
Sour Crude _ Heating Oil
Buty) Alkylation T
utylene .
Fluid Catalytic Unit —  ikylate

Cracker Gasoline
(FCC) Slurry
Coker Gasoil

Naphtha Reformer

Distillation k& Delayed DTy
unit [N coker

Heating a residual oil feed to its thermal cracking
temperature in a furnace with multiple parallel passes.

Distillate Hydrotreater
Coke Fuel Qil
& Other

High complexity refineries can run heavier, more sour crudes while
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Refinery output by product

1973

——

= Fuel oil m Other products
= L PG/ethane /naphta = Motor gasoline
m Activation fuels = Middle distillates

2719 Mt
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= Fuel oil m Other products
= LPG/ethane /naphta = Motor gasoline
= Activation fuels = Middle distillates

4 159 Mt
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Top refining companies by capacity (million barrels per day)

0 020406081.0121416182.0222426283.03.2343.63.8404244464850525456
Sinopec
ExxonMobil |
CNPC
Shell
Marathon
Rosneft
Aramco
Valero
PDVSA
Petrobras
Phillips 66
Total
NIORDC
BP
JXTG
Pemex
Chevron
I10CL
Lukoil
Reliance
SK
Gazprom
Pertamina
Repsol
CNOOC
PBF
ADNOC
KPC
EGPC
PKN
CPC
BPCL
Koch
Idemitsu
Sonatrach
ENI
Tupras
HollyFrontier [ B Regional independent
Formosa

Global major
M Global NOC
B Regional NOC
O Regional integrated
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Crude distillation capacity additions over 2025-2050 (million barrels per
day)

M 2025-2030 (M 2030-2035 2035-2040 [ 2040-2045 M 2045-2050 .
B —_— e e e e e e e e e e e e e e e e — —
? —_— e e e e e e e e e e e e e e e e — —

us & Latin Africa Europe Russia & Middle China Other
Canada America Caspian East Asia-Pacific
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Global oil demand by over 2024-2050 (million barrels per day)

Ethane/LPG
Naphtha
Gasoline

Light products
Jet/kero
Gasoil/diesel
Middle distillates
Residual fuel
Other products
Heavy products
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2024
14.7
6.9
27.2
48.8
1.8
28.7
36.5
6.9
11.6
18.4

103.7

2030
16.3
8.0
28.9
53.2
9.3
31.0
40.3
1.6
12.2
19.8

113.3

2035
17.
8.6
29.6
55.1
10.2
323
42.4
1.8
12.6
20.3

117.9

2040
17.5
9.0
29.9
56.5
10.8
32.6
43.4
1.7
12.4
20.1

120.0

2045
17.9
9.4
30.1
57.4
1.6
32.7
44.3
1.5
12.3
19.8

121.6

1229

Growth

2050 2024-2050
18.3 3.6
9.6 2.7
30.3 3.1
58.2 9.4
11.9 4.1
33.1 h.4
45.1 8.6
1.4 0.6
12.3 0.7
19.7 1.3
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How profitable is refining business?




Regional refining margins (USD per barrel)

25
20
15

1

o

(&)}

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

(@)

m USGC Medium Sour Coking m NWE Light Sweet Cracking m Singapore Medium Sour Hydrocracking
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Refining petrochemical integration

“‘Re-inventing” the FCC can potentially be the first move

Traditionally addresses |
gasoline market

ZSM5 catalyst & I
higher severity

|
Propylene .
Recovery Unit

N *
c3=s |

Petrochemical upgrade

in modern FCCs

Ethylene &
Propylene
Recovery Unit

A
C2=s|& C3=s

‘ Gasoline |

' Gasoline

v

: \
A
FCC Unit
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Traditional

Refinery

Naphtha

Cracker

Gasoline / Diesel / Jet

Long term plan to “bolt-on” petrochemical production

b

”

Aromatics Bk

Extraction

Fuel Oil & Pet. Coke

—~
-

C2=&C3=
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COTC configuration

COTC: Ultimate integration / Merger of refinery and
Petrochemical

Full: Refining + Steam Cracking + PX Complex

Single: Refining + Steam Cracking or Refining + PX Complex

Refining Plus: Refining + BTX + Propylene

Refining
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Fuels refinery integrated with petrochemicals (example)
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Crude
Oil

Fuel Gas c
(FG) :
C, Ethylene
LPG LPG L Naph Steam (€,)

Cracking

>

Naphtha Naphtha

F Y Complex* Aromatics
Complex

Hydro-

F ¥ cracking

$ Propylene (C.”)

Bz
pX

FCC Gasoline
C,(LPG)

Fuel Oil

Delayed

Coking Coke

FG c’s
>
Alkylate
L

)ﬁ—b Propylene (C,7)
1,

Isomerate

Gasoline
Pool
(Tier 3)
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COTC complexes in operation or planned

Project Name /
Owner

Zhejiang
Petroleum and
Chemical

Hengyi Group

Hengli
Petrochemical

Shenghong
Petrochemical

Shandong Yulong
Petrochemical

Energy Strategy 4 - Fall 2025 - RF

Location

Zhoushan,
China

Pulau Muara
Besar, Brunei

Dalian, China

Lianyungang,
China

Yulong Island,

China

Startup

Phase |: 2019
Phase |I: 2022

Phase |: 2019
Phase II: 2027

2020

2022

2024

Conversion to
Chemicals

Phase |: ~45 percent

Phase II: ~ 70 percent
(combined with phase [)

Phase |: ~40 percent

Phase II: Unannounced

~40 percent

~60 percent

~50 percent

Investment

Phase I: US$ 12.0 billion

Phase II: US$ 12.0
billion

Phase |: US$ 3.5 billion
Phase II: US$ 9.0 billion

US$ 11.4 billion

US$ 11.0 billion

US$ 17.8 billion
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Nelson Complexity Index of Iranian refineries

NCI Refinery Complexity (World) NCI Refinery Complexity (Iran)
10 10.0
] ?(Avﬂ-} 8.0
6.0
6
4.0
4
2.0
2 0.0
0
N.America Asia Pac. W.Europe 5.America E.Europe M.East Africa Iran
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Iran refineries: fuel or feed

Energy Strategy 4 -

&b
(LPG)

Source: VCMStudy
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Oil demand in the petrochemical sector

4.3 M Ethane " LPG [ Naphtha M Other
4.0 —
3.5 —
3.0 —
2.5 —
2.0 —
1.5 —
1.0 —

0.5 —

0.0

2023 2035 2050 2023 2035 2050 2023 2035 2050 2023 2035 2050 2023 2035 2050
OECD Americas China India Middle East Other Asia
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Production growth for selected bulk materials and GDP

1200
Steel
__1000
= Cement
" 800
S Aluminium
< 600
> e P| a5 i
< 400
4
Ammonia
200
-==GDP

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
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Petrochemical building blocks and products

ENERGY SOURCE

www.icis.com

REFINING & PROCESSING

INTERMEDIATES / CHEMICALS / POLYMERS

APPLICATIONS
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World capacity for primary petrochemicals

Energy Strategy 4 - Fall 2025 - RF

m Ethylene

B Benzene
1,000.0

900.0
800.0
700.0
600.0
500.0
400.0
300.0
200.0
100.0

Millions of metric tons

0.0

2017 N1

2018 N Il W1

2019 N Il Wi

2020 N Il N1

2021 Il N1
2022 Il 1
2023 N Il N1
2024 S Il N1
2025 S I N1
2026 I I 1
2027 S Il N1

Propylene

Toluene

m Methanol

B Butadiene

m Xylenes
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Production of primary petrochemicals by region

80
70

60

50
40
30
20
0 I I- I-l III - --_I

Etylene Propylene Methanol Xylenes Benzene Toluene Butadiene
® North America ®mWestern Europe ®Middle East = North East Asia
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World consumption of base petrochemicals (1/4)

World consumption of ethylene — 2022

alpha-Olefins

2.5% Ethylbenzene
/ 5.2%
EDC

8.3%

Others
4.5%

Vinyl acetate
1.0%

LLDPE
20.4%

Ethylene oxide
15.4%

LDPE
13.3%

HDPE
29.5%

Data compiled Aug. 14, 2023.
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World consumption of propylene — 2022

Isopropanol
1%

Butanols
3%
2-Ethyl hexanol
3%
Acrylic acid
4%
Cumene
5%

Oligomers
1%

Other
3%

Acrylonitrile
6%

Propylene oxide
6%

Polypropylene
68%
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World consumption of base petrochemicals (2/4)

World consumption of methanol — 2022

Other
Bunker fuel 9.1%
01% N\ Formaldehyde
25.7%
Solvent
4.2%

MTO/MTP

16.7%
DMT
0.4%
Chlor?lngi/thanes Acetic acid
o 8.6%
Methylamines
2.9% MTBE/TAME
Dimethyl ether 10.7%
5.6% Biodiesel Methy!
4.9%  Gasoline blending methacrylate
5.0% 1.7%
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World consumption of butadiene — 2022

K-Resin®
0%

MBS

Adiponitrile
5%

TPE
6% Polybutadiene

29%

SB latex
7%
ABS resins
14%
Polychloroprene
1%
Nitrile elastomers SBR
11% 24%
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World consumption of base petrochemicals (3/4)

World consumption of benzene — 2022

Maleic anhydride Chlorobeonzene Other
2.1% 1.2% 1.6%
Alkylbenzene
2.7%

Nitrobenzene
10.6%

Ethylbenzene
Cyclohexane 47.3%

14.2%

Cumene
20.3%
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World consumption of toluene — 2022

Gasoline
22%

Transalkylation

39%
Solvent/other
16%
Benzoic acid
2% TDI
59% HDA TDP/STDP
2% 14%
235



World consumption of base petrochemicals (4/4)

Energy Strategy 4 - Fall 2025 - RF

World consumption of mixed xylenes — 2022

Other
8.4%

ortho-Xylene
41%

meta-Xylene
1.1%

para-Xylere

, 86.4%
Data compiled Aug. 14, 2023.
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How profitable is refining business?



Feedstock options by chemical product

3.0
2.5
2.0
1.5
1.0
0.5
0.0

Feedstock requirement (t/t)

Ethane
LPG

Naphtha

PDH

o
v
o
O

HVCs

NCC

MTO

BDH

Coal

Qil

Natural Gas

Ammonia

Bioenergy

Electrolysis

Coal

Qil

Natural Gas

Methanol

Bioenergy

Electrolysis

m Ol
m Methanol

M Bioenergy
m Coal

m Natural gas
m Water
mCO,

2

Notes: BDH = bioethanol dehydration; LPG = liquefied petroleum gas; NCC = naphtha catalytic cracking. The quantity pertaining to
BDH is in terms of bioethanol.

Key message ¢ Multiple feedstocks can be utilised to make the same product, but with significant

variations between the amount of input required.
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Yield of individual HVCs in multi-product processes

100%

80%

60%

40%

Yield composition

20%

0%

Ethane
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LPG Naphtha

Steam cracking

Gas oll

NCC

MTO

W Ethylene
m Propylene
mBTX

m Other
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Primary feedstock use and chemical production by region

ik > ': - Lo -
‘ X ) ‘ 4 E: ' - Y o
K ") X . s
A = \\ \," ‘ ( . v WY 4 ) .A ’
. %, : \ 23 Mtoe 31 Mt 4
/) i 84 Mtoe 79 Mt A
76 Moe  93Mt' T ' P
Feedstocks Wy e 2 70 Mtoe 5 Mt
Ethane Dy . 5 3
& Naphtha =
M Other oil % v 8 Mioe 12 Mt L
B Natural gas 20 Mtoe, 28 Mt ) p
B CoallCOG | 251 Mtoe' 326 Mt
Primary chemicals |
W HVCs rd
B Ammonia 4
i Methanol Q\

This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.

Notes: The left pie chart of the pair for each region displays feedstock usage, while the right pie chart displays primary chemical
production. The pie charts are sized in proportion to the total quantity (Mtoe or Mt) in each case.

Source: IFA (2018), International Fertilizer Association Database, http://ifadata.fertilizer.org/ ucSearch.aspx; expert elicitation.
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ICIS top 100 chemical companies 2023 (billion dollars)

Capex

2023

%

change

R&D
2023

Rank 9% Operating % _ Net 9 Total

2023 Compary change gg’zf:'at change |nzcc?2n:;e change azsosggs

$m

1 BASF 76,061 -211 2,473 -65.8 248 - 85,436

2 Sinopec' 71,269 -46 1,447 - -

3 Dow 44,622 -216 1173 -82.2 660 -85.8 57,967

4 LyondellBasell 41,107 185 3,053 -40.2 2,121 -455 37,000

5 ExxonMobil' 40,672 -14.4 - - 4,351 2710 45674

6 INEOS 38,981 -270 424 -91.5 - -

7 SABIC 37744 -227 992 -83.8 -739 - 78,501

8 Rongsheng Petrochemical' 26,727 5.9 - - - -

9 Wanhua Chemical 24709 59 - 2,369 36 35,654

10  Sherwin-Williams 23052 41 3,502 18.5 2,389 183 22,954

n SK Innovation’ 21,267 27 1178 325 - -

12 LG Chem' 19,474 125 - - - -

13  Mitsubishi Chemical'? 19172 15 79 - - - 19,269

14 PPG 18,246 3.4 1,855 242 1,309 242 21,647

15 PTT Global Chemical 18162  -91 18 - 25 - 21,007

16 Toray? 17480 1.0 409 -471 216 -62.3 24,586

17  Sumitomo Chemical? 17355 -15.5 -3,467 -3,301 - 27908

18  Persian Gulf Petrochemical 17,340 37 3,040 3.6 3,053 -12.0 33,578
Industries Co (PGPIC)

19  Shin-Etsu Chemical® 17128 -14.0 4,972 -29.8 3,689 -26.6 36,512

20 Evonik 16,853 -17.4 575 -61.4 -513 - 22,012

Energy Strategy 4 - Fall 2025 - RF

-8.4

-4.4
17
29

-6.0

26.0
1.6

71
4.4
-01
8.5
-55
4.5

8.8
-8.6

23.3
-6.1
292
-19.0
-4.4

2.6

377

-40.4
6.0
-8.4

12.3
-13.2

279
-8.3

2,351 -13
829 2.6
130 4.8
505 20
575 193
197 65.5
433 -3.3

1,305 -5.9
130 57
467 -2.1
489 -3.7
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ICIS top 100 chemical companies 2025 (billion dollars)

Rank Company
2024

$ million

Sinopec’

BASF
ExxonMobil’
Dow
PetroChina’
INEQS!

SABIC'
LyondellBasell’

W o~ @ W ks Wk =

Rongsheng
Petrochemical'

10 Wanhua Chemical
1 Sherwin-Williams

12 Persian Gulf
Petrochemical Industries
Co (PGPIC)

13 LG Chem!'

14 PTT Global Chemical
15 Toray?

16 Shin-Etsu Chemical?

17 Mitsubishi Chemical'?
18 Indorama Ventures
19 PPG

20 Evonik
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Sales
2024

71,769
67,544
55,406
42,964
42176
37,646
34,472
32,222
30,471

24943
23,099
19,561

17,851

17,709
16,405
16,392
16,098
15,886
15,845
15,687

%

change

1.7
-5.3
0.0
-3.7
6.4

-1.3
0.9
0.8

3.8
0.2
12.8

1.1
2.1
4.0
6.1
-1.8
-0.1
-2.4
-0.7

Operating

profit

-1,370
2,104
7149
221
432
27
122
1.724

3,857
5,631

262
-243
816
4,749
287
-178
1,916
597

-9.2
261
88.5
361.4
-31.9
1,270.20
-37.4

10.1
85.2

-15.1

1211
5.9

6.6

1,786
2,681
5,302

-873
555
3,418

-558
1149
248

%

change

-22.5
12.2
73.7

184.6
27

-12.2

Total
assets
2024

36,767
83,230
46,0598
57312

40,187
23,633
35,207

18,794
21,073
36,074
16,484
15,759
19,433
20,44

o
E-]

change

15.9
3.0
49

-10.2
-5.0
9.5
9.3
-8.2

-10.2
-1.0

6,119

6,734
2,092
2,940

2,509
1,808

1,070
1,629

461
1147
2,781
1182
466

21
869

%

change

-18.8 =
108 2133
26 -
248 810
5.1 =
20.6 =
205 217
127 138
-19.2 =
33.6 466
6.8 468
274 =
-33.2 35
39.7 423
0.9 475

R&D

2024

%

change

10.2
6.2
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What is an energy/E&P/oil company



TotalEnergies business model
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Classification of energy companies by S&P Global Capital 1Q (1/2)
Oil, gas, and coal (excluding oilfield services)

Integrated oil and gas

Oil and gas exploration services

Oil and gas exploration and production

Oil and gas production

Petroleum refining

Oil and gas refining and marketing

Petroleum and petroleum products

Fuel dealers

Natural gas pipelines

Oil and gas storage and transportation

Oil and gas pipelines

Oil and gas tankers

Anthracite coal mining

Bitumen coal and lignite mining

Coal and consumable fuels Coal products

Metallic mining geophysical surveying

Uranium ores




Classification of energy companies by S&P Global Capital 1Q (2/2)
Utilities and power

Electric power generation by fossil fuels

Electric power generation by nuclear fuels

Electric utilities Electric power transmission and control Utilities

Electric power distribution

Gas utilities Oil and gas distribution

Multi-utilities

Hydroelectric power generation

Electric power by solar energy

Electric power by wind energy Independent Power
Producers and
Alternative fuels Energy Traders
Alternative energy resources Fuel cells

Biofuels




Oil and gas: upstream to downstream

Upstream

Midstream

Downstream

» Exploration
e Production

Energy Strategy 4 - Fall 2025 - RF

« Transportation and storage

» Refining

Refining

Chemicals

Transportation and storage
Retail and marketing
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E&P / oil / energy

E&P

» Upstream (exploration and/or
production)

Energy Strategy 4 - Fall 2025 - RF

Oil and gas

 E&P and midstream/downstream

Energy

* Oil and gas, sometimes plus other

energy sources
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Key players classification by IEA

NOC INOC Majors

Independents OFS Co. Pure Downstream Co.

Trading Co.



National Oil Companies
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International National Oil Companies
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Majors

Ex¢onMobil Chevron
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* TotalEnergies
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Independents

ConocoPhllllps

eog resources

Gess] (PNOJ
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MarathonOil




Oilfield Services Companies

v NSy

Weatherford

Schiumberger

c 0 s L HALLIBURTON 8

Baker Hughes



Pure Downstream Companies
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Trading Companies
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The Evolution of Standard Oil

In 1911, the US Supreme Court ruled that Standard Qil Trust must be

Ko dissolved under the Sherman Antitrust Act and split into 34 companies.

A Here are some of the key companies that resulted from the breakup:

Standard Qil i
of Kentucky

STANDARD

Uses Chevron ®

S Ol et
of California

Standard Oil = .

UNOCAL  chevron

Acquired in 2005 I I

=

of New York Merged Renamed
in 1931 In 1943
 T—— Exon Mobil
A Acquired Renarmed
in 1959 in 1973 in 1999
Standard Qil
sr“mn of New lersey L) . .
ol ‘E@N
Founded by industrialist 0 —
John D. Rockefeller . bp
in 1870 Star;dlk: Qil & — .
gt Indiand Renamed Acquired by
in 1925 BP in 1998
The Standard Oil = ..
Company (Ohio) Acquired by
@ BP in 1987
“ Marathon Petraleum
The Chio Oil A& Renamed in 1930 {spun-off in 2011)
Company [ =N - B
o (]
F i i L i i i i i L i L L i i >
1870 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010



Oil and new seven sisters

* The Old Seven Sisters

Chevron _
@ & ;’I‘g TEXACO . Ex¢on Mobil

The concept did not become popular — but is taking
The N S Sisters?| off with names like ADNOC and ARAMCO.
® e New seven sisters

Smco Gunzrnnm SR @ CNPC  @rovsa ¢ L

aramco
National Iranian Ol Co. PETRONAS PETROBRAS

NIDC)
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Downstream NPV10 and % of downstream NPV10 to total Corporate NPV

140 Above-average scale | . @ Major eNOC e|0C \ Above-average scale
Below-average exposure | : i Above-average exposure
R 1 : ¢

_— 1
c 120
S :
= !
]
&+ 100 |
w 1
=)
g =
= aramco
z
60 OMV is the only company that plansto |
% cheweon completely exit upstream oil and gas and |
® 40 —— ] = focus on sustainable fuels, chemicals and !
® oL I | Materials by 2050.________________
c eSS o o L \ A
g 20 . Below-average sc SETROBOAS Below-average scale
()] Below-average expost : v Above-average exposuré
Loommr e CONOVUS oMV A AN v

e e O | = PERTAMINA
0 ‘eni :

0% 10% 20% 30% 40% 50% 60% 70%
% Downstream NPV10
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Breakdown of downstream EBITDA exposure by segment, 2030 vs 2024

B Chemicals

m Refin

cenovus

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%
0%

PERTAMINA

SUNCOR )

PETROBRAS
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Implied long-term oil price (USD per barrel), NPV10

140 -

120 -

100 -
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Practical difficulties and setbacks with NOCs (The World Bank)

Historical context and ideology

* Economic cost of political control

* QOperational inefficiencies

* Lack of competition

* Subsidies and noncommercial objectives
* Weak corporate governance

* Funding strategy and requirements

* Conflict of interests and balance of control
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NOC value creation index

Operational

E&P production growth (%)
Reserves replacement ratio ( %)

Refinery utilization (%)

Output / total assets (boe)

Output / employees (boe )

Energy Strategy 4 - Fall 2025 - RF

Financial

EBIT / revenue (%)

EBIT / total assets (%)

Net cash flow from operations
| CAPEX (% )

National mission

Share of local content (%)
Domestic output use (%)

Share of nationals in NOC
workforce (%)

NOC employment share of country
workforce (% )

Employment growth (%)

Non-commercial expenditure / total
expenditure (%)

Non-core commercial netincome /
total net income (% )

Price subsidies / revenue (%)
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Competition for the “last barrel”

Breakeven price in $/barrel

80

Energy Strategy 4 - Fall 2025 - RF

120 140

100

40 60

20

50%/barrel indicator

Low limit: 10% of production
High limit: 90% of production

Competition among
NOCs for the
"last barrel”

IEA Net zero, 2040

2,500
5,000

7,500
10,000
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55,000
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60,000
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Classification of energy companies by S&P Global Capital 1Q

Oilfield services and equipment

Oil and Gas Dirilling

Oil Rig Services

Oil and Gas Equipment and
Services

Well Drilling Machinery and
Equipment

Energy Strategy 4 - Fall 2025 - RF

Oil and Gas Machinery and
Equipment

Oil and Gas Field Exploration
Machinery

Oil and Gas Production Equipment

Oil and Gas Field Services

Oil and Gas Geophysical Mapping
and Surveying
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Oilfield market dynamics

Oil and gas prices

E&P revenues

Energy Strategy 4 - Fall 2025 - RF

E&P expenditure

OFS revenues
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Different definitions for oilfield services

Selected services for
oilfield — excluding rigs or
equipment
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Oilfield equipment and services segmentation

Onshore Offshore Capital Equipment/Bulks
- Onshore Production Facilities - Topside Fabrication - Subsea Equipment (Wellheads,
- Oil Sands Mining - Jacket Fabrication UG LA e S ey S )
- LNG Liquification Facility - FPSO/FSO - Umbilicals and Flexible Pipe
- LNG Regasification Facility - Floaters (TLP, Semi, Spars) = Lk Bl
- Onshore Pipelay - Offshore Pipelay — S T
- Onshore Wellheads and Trees - Offshore Heavy Life - Gas Compressors
- . - Linepipe
- Onshore Drilling Rigs - Offshore Heavy Transport
- North maerican Drilling and — Subsea Construction and Support - OCTG
Completions Activity Vessels — Valves
- Hydraulic Fracturing - WellIntervention Vessels
- Proppant - Diving Support Vessels Offshore Dacommissioning
- Oilfield Water - Offshore Drilling Rigs (Jackup, - Offshore Decommissioning
- Stimulated Chemicals Al Industry Trends
\I, - Removal of Platform and Subsea
Services equipment (Offshore)

- Offshore Accommodation - Plug and Abandonment of Wells

- Offshore Helicopter Services - Dismantling (Onshore)

- Inspection, Maintenance and Repair - Rigs and Vessels for

(platforms) Decommissioning Operations

- Engineering Services
- Construction Labour

- Well Services (Includes Drilling Fluids and Well Logging)
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Service purchased by oil and gas companies (billion USD)

1200 -
7 years of famine 7 years of feast
1000 $740 billion annual average $920 billion annual average B Geothermal
ECCS
800 -
B Hydrogen

600 m Offshore wind

m Downstream O&G
400 -

B Midstream O&G

200 -
B Upstream 0&G

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
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Oilfield services market by segment (billion USD)

1000 N\ > 4

@ Seismic OEPCI RYSTAD ENERGY

900
B Subsea m Drilling contractors

800 B Well services and commodities B Maintenance and operations

700
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500 -
400
300
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100
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Revenue of top oil and gas suppliers

400

350 -

300

250

USD Billion

100 -

50 -
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200 -

150 -

2014

2015

2016

2017

2018

2019

2020

2021

2022

mNexTier
m Modec

@ Patterson-UTI Energy

@ SBM Offshore
Nabors
mValaris
oCOSL

@ Aker Solutions
@ Vallourec
ESubsea 7

B TMK Group

@ Transocean

@ Weatherford
@ Tenaris
ENOV

W Sinopec (SSC)
@mWood
OSaipem

B TechnipFMC
@ Worley

@ Halliburton
mBaker Hughes
EmSLB
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Change in unit price of oil

Incdexed to 2014
1.1

Conventional Qil sands =—Shelf offshore == eepwater offshore = Moth America shale
1.0

0.9

0.8 +

G- 5 T T T T T T T T T T 1
2014 2016 2018 2020 2022 2024
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Oilfield services segments

Exploration

Drilling

Completion

Production

Capital equipment
and offshore services

Geophysical

Offshore Contract Drilling

Hydraulic Fracturing

Avrtificial Lift

Offshore Construction Services

Land Contract Drilling

Subsea Equipment

Specialty Chemicals

Rig Equipment

OCTG

Wireline Logging

Well Servicing

Supply Vessels

Directional Drilling Services

Completion Equipment & Services

Floating Production Services

Petroleum Aviation

Drilling & Completion Fluids

Rental & Fishing Services

Contract Compression Services

Unit Manufacturing

Cementing Surface Equipment Downhole Drilling Tools
Drill Bits Production Testing
LWD Coiled Tubing Services

Solids Control & Waste Management

Casing & Tubing Services

Surface Data Logging

Inspection & Coating

Energy Strategy 4 - Fall 2025 - RF
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Rigs market

Could be segmented
by horsepower.
Land

* Drilling
 Workover

Offshore

 Jack-up
* Semisubmersible
* Drillship

/
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Average number of rigs operational and global rig utilization

100%
- 90%
80%
70%
Bb
[~ 60% s
s 2
® 50% @
2 5
g 40% =
Z
30%
20%
10%
0%
2019 2020 2021 2022 2023 2024 2025
Westwood s Others USA mmm China, GCC & Russia Rig Utilisation
@ Global Energy
eroup Source: Westwood Global Land Rigs
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Top 10 land drilling contractors

¢) NABORS
= China

[TI)

m United States
Russia

| ENSIGN|

m Canada
@ PATTERSON-UTI

oL EomeAA Lt

@ Precision
DRILLING

< EDC

0 200 400 600 800 1,000 1,200 1,400
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Top offshore rig drillers (2023)

RIG MANAGER WORKING OTHER UNDER TOTAL USGOM LATIN NORTH WEST MIDDLE ASIA OTHER
STATUSES ~ CONSTRUCTION  RIGS AMERICA SEA AFRICA EAST PACIFIC ~ REGIONS
China Oilfield Services Ltd. 58 8 1 67 0 1 3 1 1 51 0
Advanced Energy Systems 46 0 0 46 0 0 0 0 43 2 1
(ADES)
Valaris 27 18 0 45 9 7 11 5 4 2
Transocean 22 17 0 39 10 6 6 1 0 9
Shelf Drilling 32 4 0 36 0 0 4 6 13 11 2
ADNOC Dirilling 32 4 0 36 0 0 0 0 30 1 0
Noble Drilling 20 1 0 31 4 7 1 5 3 0
Borr Drilling 22 0 2 24 0 7 1 3 5 8 0
ARO Drilling 13 1 17 0 0 0 0 17 0 0
Enterprise Offshore Drilling 6 10 0 16 15 0 0 0 0 0 1
Top Ten Total 278 75 4 357 38 28 36 21 129 90 15
Entire Fleet 495 198 35 728 47 97 61 43 204 218 58
Top Ten % of Total 56.2% 37.9% 1.4% 49.0% 809% 289% 59.0% 48.8% 63.2% 41.3% 25.9%
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Completed wells

100,000
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Offshore rigs day rates

Westwood
Global Energy
Group

Fixed From 2013-2023
$600,000 -

Offshore Drilling Rig Average Leading-Edge Dayrates @

wJackup  mSemisub  ® Drillship

$500,000 -

$400,000 -

SD$

= $300,000 -

$200,000 -

$100,000 -
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$0 +— Lo
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Offshore rigs demand

Floating Rig Demand Jackup Rig Demand
300 500
400
300
200
EEHHHEE . I
0 1
& N ™ th © Q X o @ ™
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19'19@'»'19'19'9@@@@ wq?q?r&ﬂ?'&'@wm@
B Africa ON. America ES. America [OAsia IAfnca ON. America ES. America [OAsia
mAustralia B Europe B Middle East @Russia HAustralia  EEurope B Middle East O Russia
Source: Rystad Energy Offhsore Rig Demand Dashboard. Source: Rystad Energy Offhsore Rig Demand Dashboard.
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Number of rigs

Offshore rigs utilization

Global jackup activity and forecast Global floating rig utilization
. R Rig count Active utilization
s Demand Competitive utilization
. 200 . === Excess supply =mm Contracted demand 100%
450 100% Forecast demand --s--Utilization _@_ @
400 - — ——  90% 180 1 - | 90%
- g - 7% o
350 i1 1H- 80% 180 1 - __@ -8 L 80%
' o 10| 8 69% e e K | 70
300 70% E0-- e 15
60% 120 | 30 L 60%
250 29
50% 100 | L 50%
200
40% 80 | : L 40%
e 30% 60 {1 RiVi 123 | A " L 30%
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Active rigs in MENA
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Overview of five countries

Subject KSA UAE Qatar Iraq Oman
Population (million inhabitants) 35.3 11 2.8 46.1 5.5
GDP at market prices (Billion USD) 1237 552 218 279 107
GDP per capita (000’ USD) 35 50 73 6 20
Proven crude oil reserves (Billion barrels) 267 113 25 145 4.8
Proven natural gas reserves (Trillion cubic meters) 9.7 8.2 24 3.7 Less than 1
Crude oil production (000’ bbl/d) ~9 ~3 Less than 1 ~4 Less than 1
Refinery capacity (000’ bbl/d) 3.3 1.2 Less than 0.4 1.2 Over 0.5
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KSA
Overview

World’s largest oil exporter and OPEC’s most influential member

Oil production comes mostly from onshore fields and is dominated by the Ghawar field — the world’s largest

National oil company Saudi Aramco is responsible for nearly all oil and gas production

Saudi exports 7-8 million barrels per day with the remainder going to local refineries and power stations

During the hotter summer months, demand for power generation increases, which increases crude burn

The Government has awarded Aramco a concession (40 + 20 + 40 years), with a few exceptions. Including Chevron in the neutral zone
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KSA
Oil and gas fields and infrastructure
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KSA
Liquids capacity

mmmm Condensate/NGL . Y et-to-find mmm Other Discoveries
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15
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8
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v
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KSA
Long-term capacity provider

OPEC liquids capacity change from May 2021

1.5 -
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KSA
Gas supply

Sales gas production Unconventional gas target regions
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KSA
Jafurah

229 tcf gas and 75 billion barrels of condensate in place

100 BUSD investment plan

11 BUSD pipeline deal with GIP

Production plan: 200 mcfd in 2025, 650 mcfd in 2026 and 2 bcfd in 2030
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KSA
Aramco IPO involved companies
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This Supplementary Prospectus is dated 2013/1441H (coresponding to 17 November 2019G).
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KSA
Aramco financials (1/2)

Revenue and other income related to sales (Billion USD) Income (Billion USD)

B Income before income taxes and zakat
400
330
I 230

I Netincome
307
2019 2020 2021 2022 2023 2024 2019

604

2020 2021 2022 2023 2024
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KSA
Aramco financials (2/2)

EBIT by main segments (BUSD)

B Upstream

I Downstream
291

230

214
200

184

110

17 21

-1 -5 -3
2019 2020 2021 2022 2023 2024
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CAPEX by main segments (Billion USD)

B Upstream [ Downstream

2019 2020 2021 2022 2023 2024
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UAE
Overview

* Most of the UAE's oil and gas production (>95%) is in Abu Dhabi — five fields account for more than 85% of the total oil production
* Started LNG exports in 1970’s

 Pipeline gas imports from Qatar — Dubai was the first emirate to begin LNG imports, followed by Abu Dhabi

* ADNOC is the sole owner of gas, and can take up to 60% in all concessions

* ADNOC is major shareholder in the main existing concessions (offshore and onshore)

* Gas available for the domestic market is limited due to the continued reliance on gas re-injection for oil recovery

* Most contracts in the UAE are in the form of concession agreements and contractors are liable to pay royalty and income tax

 Activities outside Abu Dhabi is limited, mostly in Sharjah and Dubai — oil infrastructure exists in Fujairah
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UAE
Oil and gas fields and infrastructure

Salman field.

Fujairah terminals.
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UAE
Liquids supply

UAE liquids capacity

The UAE has ambitious targets for capacity
growth, driven by field expansions at Upper
7 - Zakum and ADNOC Onshore. Long term Shilaif
tight oil potential modelled as unconventionals
may be required to reach capacity targets.

+a

Million b/d
w

M

0
2020 2024 2028 2032 2036 2040 2044 2048

m Other commercial ® Upper Zakum mADNOC Onshore
B Umm Shaif & Nasr B Lower Zakum B Reserves growth
m Other discoveries W Yet-to-find

Energy Strategy 4 - Fall 2025 - RF 303



UAE
Gas balance

mmm Associated gas = Non-associated gas  mmmmm Dolphin imports Domestic demand (ex. injection) e==Demand + LNG exports

Non-associated gas growth includes
8 Start-up of 9.6 mmtpa Fujairah LNG Ghasha ultra-sour gas projects. Other
potential growth opportunities are the

Options to fill the gap include Dolphin
contract extension, gas injection

. . reduction and unconventional
. gas cap projects (Umm Shaif and Bab) developments in Ruwais

bcfd
I

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
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UAE
Abu Dhabi sovereign wealth funds

AUM (billion USD)

Main sovereign wealth fund, highly diversified with many non-controlling
ADIA Abu Dhabi 1100

investments.

Ownes ADIC, Mubadala Energy, Mamoura Diversified Global Holding
Mubadala  Abu Dhabi 330 (previously known as Mubadala Development Company), CEPSA. IPIC merged

into it.
ADQ Abu Dhabi 250 Ownes TAQA and ENEC.
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Qatar
Overview

A global gas and LNG player, with huge reserves in the North Field (shared with Iran, where it is known as South Pars)

* LNG production capacity of 77 mmtpa, to be increased to 140+ mmtpa by 2031 by NFW, NFE, and NFS projects

* Upstream sector managed by Qatar Energy

* Key partners are ExxonMobil and Shell, followed by other companies like TotalEnergies, ConocoPhillips, Eni, SINOPEC and CNPC
* North Field Production Sustainability project to maintain production capacity by compressors

* 60% of liquids production is condensate and NGLs, and the rest mostly comes from Al Shaheen and Dukhan

* The integrated LNG projects under concession terms (tax/royalty) and the rest under PSC
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Qatar
Oil and gas fields and infrastructure
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Qatar
Liquids supply

m Condensate mNGL mQil

2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200

kb/d

Energy Strategy 4 - Fall 2025 - RF 308



Qatar
A major LNG player

— S e Qatar —RUssia — Australia = Mozambique e ROW

_—

D —

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
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Iraq

Overview

Huge upside potential from new explorations

Production capacity increased from 2.4 mbpd in 2010 to around 5 mbpd —85% from southern fields
110 tcf of gas resources, mostly associated

Issues in relationship between Kurdistan and federal governments

PSC in Kurdistan, TSC Iraq (rounds 1-4) and profit-sharing (round 5 onwards)
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Iraqg

Oil and gas fields and infrastructure
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Iraq

Liquids capacity

Iraq liquids capacity

Million b/d

mmmmm Commercial
Y et-to-find

Long term capacity growth requires
uncommercial projects being

8 - Budgets have been challenged by developed and infrastructure keeping
low revenues through period of low pace with field developments
7 A oil price and OPEC cuts. Political
divide and bureaucracy also

hampers economic development
6 -
5
4
3
2
1
0

2022 2027 2032 2037 2042 2047

mmmmm Reserves growth s Other discoveries
= === Nov 2021
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Iraq key commercial oll projects

Key oil projects which
have driven growth hit
plateau or decline in the

late 2020s.

0.0
2022

m Gharraf
m Rumaila

2026

2030

m Halfaya
mWest Qurna 1

2034

Investment is needed to grow
capacity beyond this point; in
both fields and infrastructure,
including water injection at

mature reservoirs

2038 2046

® Kirkuk m Majnoon
m\West Qurna 2 mZubair

2042
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Iraqg

Gas balance

0
2022

processing capacity with

capacity coming online in

mmmm Basrah Gas Project = Majnoon (Post Contract) mm Ratawi Gas Hub mmmm Mansuriyah
s Halfaya (TSC) m— A jil = Faihaa (TSC) mmmm Other fields
mmmm Sub-commercial projects Demand

Iraq concluded licensing Round 5 nearly five
years after the bidding process was held.

Crescent Petroleum intends to fast-track
development of the gas fields in northern Irag

BGC is expanding gas

US$10 billion TotalEnergies mega-deal with Iraq
is in doubt with misalignment on how large a
stake Basrah Oil Company will hold

400 mmcfd additional

2023

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

* The largest non-OPEC oil producer in the Middle East

* Challenging geology and requirement for EOR technology — steam flood, miscible gas and polymer injection projects
* EDO is formed in 2020 and owned by the government — main owner of PDO

* Presence of Occidental, BP, and smaller global/local E&Ps

* EPSA contracts — Block 6 (PDO) under concession

* Oman Qil has participation right up to 30%

Energy Strategy 4 - Fall 2025 - RF
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Oman
Oil and gas fields and infrastructure
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Oman
Liquids supply

1.2

Outlook

MMb/d

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
= Base production m Sanctioned B Unsanctioned mYTF
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Oman
Gas supply

Gas production by project LNG exports

mBlock 6 (PDO) mBlock 61 (Khazzan)

mOLNG mQalhat LNG

mBlock 10 (Mabrouk NE) m Block 62 (Habiba)
5.0 m Block 60 (Abu Butabul) m Other 14

12

10

mmtpa

8]
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Oman

0Q

100% Shareholding Wholly Owned Companies

OQ RPI

00 Refineries and Petroleum Industries
Company (0Q RFI)

.

Maiis Industrial Services SA0C

Publicly Listed Companies

OQ=P

0Q Exploration & Production [0GEF)
Sharsholding 75%

|"‘ @dlall paiwo
MUSANDAM POWER

Musandam Power Company SADG
Sharcholding 42%
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00 Base Industries (008)

CcTTCco

-~ =

Oman Tank Termir {oTTCO)

OQAE

00 Aternative Energy (00 AR

(-_legl
Lo

OQGN

0Q Gas Networks (0QGN)
Sharsholding 51%

JLE hdwo
& MUSCAT GAS

Muscat Gases Company SAOG
Sharcholding 326%
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(0ARG)

ABRAJ

Abraj Energy Services SAOG
Sharsholding 51%

OoQT

00 Trading Limited (0GT)

OSPC

Sohar Paper Cores LLC [SPC)

vlochai
omanoil

Oman Ol Marketing Company SACG
{oomco)

Shareholding 40%

Joint Ventures

oQ8

'Dugm Refinery and Petrocherrical
Industries Company (0G8)
Shareholding 50%

& GSEPS

GSEPS
Shareholing 30%

(2

4

clclic
ElEl i

Sohar Sulphur Fertilizers LLC
Shareholding BB.75%

@)

‘Sohar Aluminium LLC
Shareholding 40%

ADWRIO

Advario Oman LCC
Shareholing 25%

0BS

Orman Blending Services LLC
Shareholding 10%

rmarafig

Centralised Utiities Company LLC
Marafiq)
Shereholcing 51%

Orient Power (Pvt) Ltd (OPC)
Shareholting 4268%

9S.ouo9l
OMIFCO

(OMIFCO}
Sharehoiding 50%

soggos

Saggas
Sharehalcing 7.5%
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Middle East upstream investment

— ran e rag e Kuwait sssm Oman e Qatar s Saudi Arabia mssss UAE s Other s Pre-crash view
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Middle East power mix forecast

Middle East power mix forecast by energy source

Terrawatt-hours /
CAGR 2,100

+3% Others*

1,483 1221

1,427

1,380

1,329

Gas

//L|qmd5

54
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~
_—

2020 2021 2022 2023 2024 2025 2030 2035
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Middle East solar PV installed capacity by country

Gigawatts (GWac)
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Energy flow summary

3405 MBOE 582 storage 2343 MBOE 445 0SS 1449 MBOE
239 export
: o 71 Internal :
Primary Energy 164 injection Primarv Enerav Suool Final Energy
Production 128 flare y gy Supply Consumption
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Primary Energy Production (MBOE)

14.1 145

m Oil
m Rich Gas
Nuclear, Hydro, Renewables

Others
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Final Energy Consumption by fuel and sector (MBOE)

117 64

179

770

B Condensate & NGL m Gas
Power Gasoline

m Gasoil m Others
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Iran Energy Flow (1399)
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What is your opinion about energy subsidies in Iran?



Fossil fuel subsidies

billion USD
a 50 100 150 200
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What is your judgment about D’Arcy Concession?




3 periods of oil history

1872-1953

Concession
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Service
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Period 1: Concession

1872 1901 1508 1932-1933
> BN . . N
Reuter Concession D’Arcy Concession First CommerC|aI 1933 Agreement
Exploration at MIS
v
1946 1949 1951 1952
— — —
Qavam - Sadchikov Gass-Gulshaiyan Nationalization NIO.C 'Sta’Fute
Ratification
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Period 2: Consortium

1957

1954 1957 1966
Consortium Contract 15t Oil Law SIip .Contract' Erap Contract (service)
(production sharing)
y
1973
1974
Consortium o7 Total Contract 97
Revocation (2" 24 Oil Law : Revolution
(service)

Consortium Contract)
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Period 3: Service

1989-1993
1979 1987 Legislation of 1995
Formation of MOP 34 Qil Law Foreign Investment Total Contract
and Buy-Back
J
2011 2012 2015 2016
—> —> —>
4t Oil Law MOP Law IPC Resolution NIOC Statute
v
2017

Total Contract
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Iran oil and gas infrastructure
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Classification of companies active in Iran’s energy sector

Investment
e NIOC e Arya Sasol e Tehran e Mahtab Gostar
e Dana Energy e Jam e Abadan e Mapna
Supply Chain
e Jahan Pars e NIDC e OTCC e Monenco
e Kayson e NDCO e LulehGostar e TEC
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Post JCPOA E&P Players in Iran

Favoured by NIOC for their technology and know-how

European majors @
ToTau EI'II

Specific expertise can be a plus for specific mid-size projects

ouv
OMV #FCEPSR PERENCD‘ - PGN;G

European mid-caps

Political relations and Iran’s will to secure market share will help, but technical
reputatinn can disserve some

PTTEP

Political relations and part of Moscow’s strategy to increase its influence in
MENA oil and gas

il

Gnnipnnm wkoik. RrosnerT JARUBEZHNEFT
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Iranian E&P companies

* PetroPars * MAPNA * Ofogh
* PetroGohar * OIEC * Pars Kayhan
* TENCO  Sarvak Azar * Dana Energy
* Petro Iran * |OEC * Kayson
* IDRO * IGC * Marunkaran-Sealand
* Persia  Pasargad * WSI-Arvand
* Sina * Axone-Asmari
* Hirbodnirro-KPS
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Iran’s oil production potential
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Middle East upstream investment

— ran e rag e Kuwait sssm Oman e Qatar s Saudi Arabia mssss UAE s Other s Pre-crash view
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Reserve to production ratio (years)

Norway Russia Iran Oman Qatar World average
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Oil production of Iran and competitors (million barrels per day)
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Recovery factor in selected countries
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Ab Teymour example (thousand barrels per day)
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Iran’s oil strategy in January 1973

R/P ratio is key.

8 MBPD exports (9 IOR/EOR
MBPD production). deployment.

Energy Strategy 4 - Fall 2025 - RF



References

* Wood Mackenzie reports

* Ettelaat Newspaper

* MOP, list of E&P companies

* Economics and Qil Telegram Channel

* Masoud Derakhshan, Desired Properties in Oil Contacts: Economic and Historical Approach in the Performance of Iranian Oil Contracts

Energy Strategy 4 - Fall 2025 - RF 348


https://jiee.atu.ac.ir/article_684.html
https://jiee.atu.ac.ir/article_684.html
https://jiee.atu.ac.ir/article_684.html
https://jiee.atu.ac.ir/article_684.html

ack of stone, and the Oil Age will end
ut of oil.”

ne Age did not en

fore the world ru
Sheikh Zaki Yamani



	Default Section
	Slide 1: Energy Strategy 4 Fall 2025 – Online
	Slide 2: Course plan

	1. References
	Slide 3: Agenda
	Slide 4: A simplified classification of references
	Slide 5: IEA (International Energy Agency)
	Slide 6: EIA (Energy Information Administration)
	Slide 7: OPEC (Organization of Petroleum Exporting Countries)
	Slide 8: GECF (Gas Exporting Countries Forum)
	Slide 9: International Renewable Energies Agency
	Slide 10: OIES (Oxford Institute for Energy Studies)
	Slide 11: King Abdullah Petroleum Studies and Research Center
	Slide 12: Center for Energy Studies at Baker Institute for Public Policy 
	Slide 13: S&P Global (1/3)
	Slide 14: S&P Global (2/3)
	Slide 15: S&P Global (3/3)
	Slide 16: Argus
	Slide 17: FGE NexantECA
	Slide 18: Wood Mackenzie
	Slide 19: Rystad Energy
	Slide 20: ICIS (Independent Commodity Intelligence Services)
	Slide 21: Energy Intelligence
	Slide 22: Westwood Energy
	Slide 23: Refinitiv (part of LSEG)
	Slide 24: Vortexa
	Slide 25: Kpler
	Slide 26: Domestic References
	Slide 27: Events
	Slide 28: Reports

	2. The energy cake
	Slide 29: Agenda
	Slide 30
	Slide 31: Two dimensions of the cake
	Slide 32: Basic energy equation
	Slide 33: Basic energy equation – details
	Slide 34: Additional dimensions for energy modelling
	Slide 35: World total final consumption by sector (EJ)
	Slide 36: World total final consumption by source (EJ)
	Slide 37: World total energy supply by source (EJ)
	Slide 38: Energy supply by source from 1990 to 2022 – doughnut view
	Slide 39: World total final consumption by region (1973-2019) – doughnut view
	Slide 40: Energy demand drivers
	Slide 41: References

	3. Energy efficiency
	Slide 42: Agenda
	Slide 43
	Slide 44: Productivity (= efficiency in energy economics)
	Slide 45: Intensity
	Slide 46: Energy intensity and energy efficiency
	Slide 47: Key energy efficiency metrics
	Slide 48: Energy intensity measured in terms of primary energy and GDP
	Slide 49: Energy intensity measured in terms of primary energy and GDP
	Slide 50: World primary energy intensity, 2010-2024 and scenarios to 2030
	Slide 51: Decomposition of change in IEA countries total final energy use, 2000-2021
	Slide 52: Services and manufacturing in selected IEA countries: energy per value added
	Slide 53: References

	4. Electrification
	Slide 54: Agenda
	Slide 55: World total final consumption by source (EJ)
	Slide 56: World total final consumption by source (%)
	Slide 57: World electricity generation by source (PWh)
	Slide 58: World electricity generation by source (%)
	Slide 59: World electricity generation by source (%)
	Slide 60
	Slide 61: Renewable electricity generation (TWh) – excluding nuclear
	Slide 62: Key metrics to measure electricity cost
	Slide 63: Total installed cost, capacity factor and LCOE trends by technology
	Slide 64: Global weighted average LCOE
	Slide 65: Global electric car sales
	Slide 66: Electric car registrations and sales share
	Slide 67: Oil displacement by mode (2023-2035)
	Slide 68: IEA Total Cost of Ownership Tool
	Slide 69: References

	5. Future scenarios
	Slide 70: Agenda
	Slide 71
	Slide 72: World total energy supply (EJ)
	Slide 73: World total final consumption (EJ)
	Slide 74: World electricity generation (PWh)
	Slide 75: World electricity generation in the SPS
	Slide 76: References

	6. Emissions
	Slide 77: Agenda
	Slide 78: Let’s ask ChatGPT…
	Slide 79: Greenhouse effect
	Slide 80: GHG emissions
	Slide 81: Average temperature anomaly (global)
	Slide 82: Greenhouse gas emissions by sector
	Slide 83: Annual CO₂ emissions from fossil fuels
	Slide 84: 3 scopes of emissions
	Slide 85: Global emissions in 3 scenarios
	Slide 86: References

	7. Investment
	Slide 87: Agenda
	Slide 88: World energy investment (Billion USD)
	Slide 89: World energy investment (Billion USD)
	Slide 90: Investment in fuels supply (Billion USD)
	Slide 91: Investment in power supply (Billion USD)
	Slide 92: Annual energy sector investment by sector and scenario
	Slide 93: Upstream oil and gas capital expenditure by activity and field type
	Slide 94: Upstream oil and gas investment by company type
	Slide 95: Investment in refineries by region and net refining capacity change
	Slide 96: Final investment decisions for LNG export capacity (right) and investment and cumulative export capacity (left)
	Slide 97: Investment in coal production
	Slide 98
	Slide 99: Cumulative historic clean and fossil energy in other EMDE (left), China (middle) and advanced economies (right), 2015-2024
	Slide 100: Value creation
	Slide 101: ROC and WACC
	Slide 102: Venture capital investment in energy start-ups, by technology area, for early-stage (left) and growth-stage deals (right)
	Slide 103: Key technologies
	Slide 104: References

	8. Carbon
	Slide 105: Agenda
	Slide 106
	Slide 107: Overview of key hydrocarbons
	Slide 108: Some important hydrocarbon groups
	Slide 109: Steam cracking of Ethane 
	Slide 110: Gas abbreviations
	Slide 111: Distillation tower
	Slide 112: A simplified industry flow
	Slide 113: From crude oil to basic petrochemicals
	Slide 114: From natural gas to basic petrochemicals
	Slide 115: Petrochemical feedstock and derivatives
	Slide 116: References

	9. Oil market
	Slide 117: Agenda
	Slide 118: Resources classification framework
	Slide 119: Global recoverable oil reserves
	Slide 120: Oil markets and downstream crude oil grade map (general)
	Slide 121:  World proven crude oil reserves by country (Billion barrels)
	Slide 122:  World proven crude oil reserves by country (Million barrels per day)
	Slide 123: Oil trade movements
	Slide 124: OPEC Reference Basket in nominal and real terms
	Slide 125: Is oil cheap? Why?
	Slide 126
	Slide 127: Short-to-medium term oil price forecast methodology
	Slide 128: World oil demand (Million barrels per day)
	Slide 129: Non-OPEC+/DoC liquids production (Million barrels per day)
	Slide 130: DoC NGLs + non-conventional liquids production (Million barrels per day)  
	Slide 131: DoC production/demand balance for 2025 (Million barrels per day) 
	Slide 132: OECD commercial stocks
	Slide 133: DoC crude oil production based on secondary sources (kilo barrels per day)
	Slide 134: DoC crude oil production based on direct communication (kilo barrels per day)
	Slide 135: OPEC secondary sources
	Slide 136: Short-to-medium term oil price forecast methodology
	Slide 137: Long-term price forecast methodology
	Slide 138: Crude oil dated brent price forecast (USD) – IHS
	Slide 139: Global crude oil runs by region (million barrels per day) – IHS
	Slide 140: World oil supply by breakeven point – IHS
	Slide 141: Cost curve
	Slide 142: References

	10. US Shale Oil
	Slide 143: Agenda
	Slide 144
	Slide 145: An old story
	Slide 146: Overview of shale oil and gas production
	Slide 147: Shale oil porosity and permeability
	Slide 148: Weekly US crude oil production (million barrels per day)
	Slide 149: Shale oil data
	Slide 150: US tight oil production and active oil rigs (total)
	Slide 151: DUC wells
	Slide 152: US liquids supply outlook
	Slide 153: US shale gas production (billion cubic feet per day)
	Slide 154: The underlying law…
	Slide 155: Upstream oil and gas capital expenditure by activity and field type
	Slide 156: US Shale oil CFO and CAPEX
	Slide 157: Breakeven reduction
	Slide 158: Vintage year order for crude oil IP180 by region
	Slide 159: Six-month initial production of crude oil by region
	Slide 160: Permian P50 drilling and completion cost by completion year (USD/feet)
	Slide 161: Cumulative oil production and cost changes (2014-2022)
	Slide 162: Permian oil production forecast in January 2025 (Thousand barrels per day)
	Slide 163: US oil, gas, and NGL production forecast in January 2025
	Slide 164: North America LNG export capacity (billion cubic feet per day)
	Slide 165: US LNG exports
	Slide 166: US LNG facilities as of 2024
	Slide 167: US net trade of hydrocarbon gas million barrels per day)
	Slide 168: References

	11. Peak oil
	Slide 169: Agenda
	Slide 170
	Slide 171: Peak oil
	Slide 172: Old and new peak oils
	Slide 173: Parliament’s view – by Professor Saidi (2002)
	Slide 174: Global oil demand at risk (IEA)
	Slide 175: Global liquids demand (OPEC)
	Slide 176: Average annual oil demand growth (OPEC)
	Slide 177: Average annual oil demand growth in OPEC WOO for period 2035–2040 
	Slide 178: Global oil demand forecast (Rystad Energy)
	Slide 179: Fossil fuels demand outlook (Wood Mackenzie)
	Slide 180: Liquids demand per sector
	Slide 181: Global liquids demand for light vehicles
	Slide 182: Oil supply by scenario (Rystad Energy)
	Slide 183: Another old story
	Slide 184: NPV of upstream oil and gas production
	Slide 185: Stranded assets
	Slide 186: References

	12. Gas and LNG
	Slide 187: Agenda
	Slide 188
	Slide 189: APPROXIMATE conversion factors for natural gas
	Slide 190: Volumetric energy density of fuels (MJ/liter)
	Slide 191: World gas reserves by country (TCM)
	Slide 192: Gas production and demand (BCM)
	Slide 193: Pipeline (left) and LNG (right) trade flows – top net importers/exporters
	Slide 194: Pipeline versus LNG
	Slide 195: Gas prices (USD/MMBTU)
	Slide 196: Cost of gas exports (OLD)
	Slide 197: The breakeven prices of gas projects
	Slide 198: North America gas balance
	Slide 199: Russia piped capacity and flows to Europe
	Slide 200: Regional gas demand by sector
	Slide 201: More flexible LNG markets
	Slide 202: Major gas pricing mechanisms
	Slide 203: Wholesale price formation mechanisms map
	Slide 204: Oil parity curve
	Slide 205: LNG Price Asia vs TTF
	Slide 206: Middle East supply-demand imbalances
	Slide 207: Iran – major LNG projects announced around 2000
	Slide 208: Iran LNG update (2022)
	Slide 209: References

	13. Refining and chemicals
	Slide 210: Agenda
	Slide 211: Overview of key hydrocarbons
	Slide 212: From crude oil to basic petrochemicals
	Slide 213: Refining: low complexity (Hydroskimming (Topping)
	Slide 214: Refining: Medium Complexity (Catalytic Cracking)
	Slide 215: Refining: Coking / Resid Destruction
	Slide 216: Refinery output by product
	Slide 217: Top refining companies by capacity (million barrels per day)
	Slide 218: Crude distillation capacity additions over 2025–2050 (million barrels per day)
	Slide 219: Global oil demand by over 2024–2050 (million barrels per day)
	Slide 220
	Slide 221: Regional refining margins (USD per barrel)
	Slide 222: Refining petrochemical integration
	Slide 223: COTC configuration
	Slide 224: Fuels refinery integrated with petrochemicals (example)
	Slide 225: COTC complexes in operation or planned
	Slide 226: Nelson Complexity Index of Iranian refineries
	Slide 227: Iran refineries: fuel or feed
	Slide 228: Oil demand in the petrochemical sector
	Slide 229: Production growth for selected bulk materials and GDP
	Slide 230: Petrochemical building blocks and products
	Slide 231: World capacity for primary petrochemicals
	Slide 232: Production of primary petrochemicals by region
	Slide 233: World consumption of base petrochemicals (1/4)
	Slide 234: World consumption of base petrochemicals (2/4)
	Slide 235: World consumption of base petrochemicals (3/4)
	Slide 236: World consumption of base petrochemicals (4/4)
	Slide 237
	Slide 238: Feedstock options by chemical product
	Slide 239: Yield of individual HVCs in multi-product processes
	Slide 240: Primary feedstock use and chemical production by region
	Slide 241: ICIS top 100 chemical companies 2023 (billion dollars)
	Slide 242: ICIS top 100 chemical companies 2025 (billion dollars)
	Slide 243: References

	14. Energy companies
	Slide 244: Agenda
	Slide 245
	Slide 246: TotalEnergies business model
	Slide 247: Classification of energy companies by S&P Global Capital IQ (1/2) Oil, gas, and coal (excluding oilfield services)
	Slide 248: Classification of energy companies by S&P Global Capital IQ (2/2) Utilities and power
	Slide 249: Oil and gas: upstream to downstream
	Slide 250: E&P / oil / energy
	Slide 251: Key players classification by IEA
	Slide 252: National Oil Companies
	Slide 253: International National Oil Companies
	Slide 254: Majors
	Slide 255: Independents
	Slide 256: Oilfield Services Companies
	Slide 257: Pure Downstream Companies
	Slide 258: Trading Companies
	Slide 259: The Evolution of Standard Oil
	Slide 260: Oil and new seven sisters
	Slide 261: Total: sales excluding inter-segment sales (Billion USD)
	Slide 262: Downstream NPV10 and % of downstream NPV10 to total Corporate NPV
	Slide 263: Breakdown of downstream EBITDA exposure by segment, 2030 vs 2024
	Slide 264: Implied long-term oil price (USD per barrel), NPV10
	Slide 265: Practical difficulties and setbacks with NOCs (The World Bank)
	Slide 266: NOC value creation index
	Slide 267: Competition for the “last barrel”
	Slide 268: References

	15. OFS companies
	Slide 269: Agenda
	Slide 270: Classification of energy companies by S&P Global Capital IQ Oilfield services and equipment
	Slide 271: Oilfield market dynamics
	Slide 272: Different definitions for oilfield services
	Slide 273: Oilfield equipment and services segmentation
	Slide 274: Service purchased by oil and gas companies (billion USD)
	Slide 275: Oilfield services market by segment (billion USD)
	Slide 276: Revenue of top oil and gas suppliers
	Slide 277: Change in unit price of oil
	Slide 278: Oilfield services segments
	Slide 279: Rigs market
	Slide 280: Average number of rigs operational and global rig utilization
	Slide 281: Top 10 land drilling contractors
	Slide 282: Top offshore rig drillers (2023)
	Slide 283: Completed wells
	Slide 284: Offshore rigs day rates
	Slide 285: Offshore rigs demand
	Slide 286: Offshore rigs utilization
	Slide 287: Active rigs in MENA
	Slide 288: References

	16. The Middle East
	Slide 289: Agenda
	Slide 290
	Slide 291: Overview of five countries
	Slide 292: KSA Overview
	Slide 293: KSA Oil and gas fields and infrastructure
	Slide 294: KSA Liquids capacity
	Slide 295: KSA Long-term capacity provider
	Slide 296: KSA Gas supply
	Slide 297: KSA Jafurah 
	Slide 298: KSA Aramco IPO involved companies
	Slide 299: KSA Aramco financials (1/2)
	Slide 300: KSA Aramco financials (2/2)
	Slide 301: UAE Overview
	Slide 302: UAE Oil and gas fields and infrastructure
	Slide 303: UAE Liquids supply
	Slide 304: UAE Gas balance
	Slide 305: UAE Abu Dhabi sovereign wealth funds
	Slide 306: Qatar Overview
	Slide 307: Qatar Oil and gas fields and infrastructure
	Slide 308: Qatar Liquids supply
	Slide 309: Qatar A major LNG player
	Slide 310: Iraq Overview
	Slide 311: Iraq Oil and gas fields and infrastructure
	Slide 312: Iraq Liquids capacity
	Slide 313: Iraq Gas balance
	Slide 314: Oman Overview
	Slide 315: Oman Oil and gas fields and infrastructure
	Slide 316: Oman Liquids supply
	Slide 317: Oman Gas supply
	Slide 318: Oman OQ
	Slide 319: Middle East upstream investment 
	Slide 320: Middle East power mix forecast 
	Slide 321: Middle East solar PV installed capacity by country 
	Slide 322: References

	17. Iran’s energy profile
	Slide 323: Agenda
	Slide 324: Energy flow summary
	Slide 325: Primary Energy Production (MBOE)
	Slide 326: Final Energy Consumption by fuel and sector (MBOE)
	Slide 327: Iran Energy Flow (1399)
	Slide 328
	Slide 329: Fossil fuel subsidies
	Slide 330: References

	18. Iran’s oil and gas
	Slide 331: Agenda
	Slide 332
	Slide 333: 3 periods of oil history
	Slide 334: Period 1: Concession
	Slide 335: Period 2: Consortium
	Slide 336: Period 3: Service 
	Slide 337: Iran oil and gas infrastructure
	Slide 338: Classification of companies active in Iran’s energy sector
	Slide 339: Post JCPOA E&P Players in Iran
	Slide 340: Iranian E&P companies
	Slide 341: Iran’s oil production potential
	Slide 342: Middle East upstream investment 
	Slide 343: Reserve to production ratio (years)
	Slide 344: Oil production of Iran and competitors (million barrels per day)
	Slide 345: Recovery factor in selected countries
	Slide 346: Ab Teymour example (thousand barrels per day)
	Slide 347: Iran’s oil strategy in January 1973
	Slide 348: References
	Slide 349


