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The Energy Cake

To provide an overview of key energy demand and supply figures by region and
product



The Most Severe Risks On A Global Scale Over The Next 10 Years

Il Environmental [ Geopolitical Ml Societal

Bl Economic Il Technological

1st Climate action failure 6th Infectious diseases

2nd Extreme weather 7th Human environmental damage

3rd Biodiversity loss 8th Natural resource crises

4th Social cohesion erosion Oth Debt crises

5th Livelihood crises 10th Geoeconomic confrontation

WEF Global Risks Report 2022
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Final Energy Consumption by Fuel Under Further Acceleration Scenario (Million TJ)
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McKinsey Global Energy Perspective 2022
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Primary Energy Consumption by Fuel (Exajoules)

m Oil = Natural gas Coal Nuclear energy = Hydro-electricity = Renewables

BP Statistical Review of World Energy 2022
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World Total Final Consumption by Source

1973 2019
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World Total Final Consumption by Region

1973 2019
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World Total Energy Supply by Source
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World Total Energy Supply by Region
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World Energy Consumption

World consumption

Shares of global primary energy
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BP Statistical Review of World Energy 2022
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Two dimensions of the energy cake
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Electrification

To understand the role of renewable power and electric vehicles



World Total Final Consumption by Source (EJ)
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World Electricity Generation By Source (Twh)

30000
25000
20000
15000

10 000
5000
0

1971 1975 1980 1985 1990 1995 2000 2005 2010 2015 2019

= Fossil thermal “ Nuclear m Hydro Other renewables?

IEA key world energy statistics 2021

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



World Solar PV Electricity Production by Region (Twh)

800
700 +
600 +
500 +
400 +
300 +
200 +
100 +

u | |
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
= OECD = Middle East

® Non-OECD Europe and Eurasia = China
® Non-OECD Asia' ® Non-OECD Americas
m Africa

IEA key world energy statistics 2021

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Underestimating Renewables

McKinsey What if the latest wind and solar auction results were the new reality of electricity prices?

Solar:
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Total Final Consumption (Mtoe)
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Electricity Generation (TWh)
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Gradual Shift in Energy Demand

Fossil fuels Renewables* Electricity
Share of primary energy Share of primary energy Share of total final consumption
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* Includes wind, solar, bioenergy and geothermal

BP World Energy Outlook 2022
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Global LCOEs from Utility-scale Power Generation Technologies
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LCOE by Technology
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Key Metrics
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Global EV Sales

EV* share of light vehicles sales
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Wood Mackenzie Macro Oils long-term November 2021 outlook to 2050
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The Key Differences Between Electric Cars

AEV: All-Electric Vehicle. Run only on electricity, either from a battery (BEV) or a fuel cell (FCEV).
« BEV: Battery Electric Vehicle. A PEV that uses only a battery and electric motor to power the EV.

« EV: A generic term for a vehicle that gets some or all of its power from an electric motor. Sometimes used to mean PEV, BEV, AEV, FCEV, and
occasionally HEV.

« FCEV: Fuel Cell Electric Vehicle. An AEV that is powered by a fuel cell rather than a battery. These are not covered in this resource kit, which
addresses only PEVSs.

» HEV: Hybrid Electric Vehicle. These vehicles do not plug in, but have a large battery on board that is charged by the vehicle’s braking. The
energy stored by this battery assists the ICE in moving the car, significantly improving the gas mileage.

« PEV: Plug-in Electric Vehicle. An EV that plugs in to an external source to charge an on-board battery that provides the electricity for the
electric motor.

»  PHEV: Plug-in Hybrid Electric Vehicle. PHEVs use both an ICE and an electric motor with a battery that recharges by plugging into an external
source.

https://openroadautogroup.com/
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Light Vehicles Sales and Stock

Global light vehicles sales Share% in light vehicles sales
150 o~ MICEs mHEVs —ICEs
= Flex Fuel mBEVs, PHEVs, AEV 100% - —HEVs
2 FCVs O e T X ——BEVs, PHEVs, AEVs & FCVs
80% 1 ——Flex Fuel & Others
60% -
40% -
20% A
00/0 I | R O | L L LA 3R R R A R 1 rﬁ
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2015 2020 2025 2030 2035 2040 2045 2050
Global light vehicles stock Share% in light vehicles stock
. mICE mHEV —ICEs —HEVs
3.0 i i BEVs, PHEVs, AEVs & FCVs ——Flex Fuel & Others
m Flex Fuel mBEVs, PHEVs, AEVs 100% -
c 20 mFCVs m Others 80% -
g 2. =
= 60% -
7]
1.0 A 40% -
20% A
OO 00/0 E T T T T T T
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2015 2020 2025 2030 2035 2040 2045 2050

Wood Mackenzie Macro Oils long-term November 2021 outlook to 2050

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



The Displacement Effects from EVs, FCVs and Natural Gas in Transport

Global liquids demand and the displacement effects from Accumulated change in global liquids demand after 2023
EVs, FCVs and natural gas in transport
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Changes in Liquids Demand from Light Vehicles

Oil saved in the global light vehicles sector
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Global liquids demand for light vehicles
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Efficiency

To provide an overview of scale and importance of energy efficiency in energy
transition



Productivity Increase

GDP
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Energy Intensity

-nergy
* Input

GDP
» Output
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Energy Efficiency and Energy Intensity

« Energy Intensity is measured by the quantity of energy required per unit output or activity, so that using less

energy to produce a product reduces the intensity.

* Energy Efficiency improves when a given level of service is provided with reduced amounts of energy inputs or
services are enhanced for a given amount of energy input.

* Declines in energy intensity are a proxy for efficiency improvements, provided:
* a) energy intensity is represented at an appropriate level of disaggregation to provide meaningful interpretation, and

* b) other explanatory and behavioral factors are isolated and accounted for.

United States Department of Energy
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I[EA Energy Atlas

Energy Indicators TES/GDP(PPP) (M}/2015 USD PPP)

Total Energy Production (EJ)
Overall Energy Self-sufficiency (%)
TES/GDP (M])/2015 USD)

TES/GDP(PPP} (M}/2015 USD PPP)

TES/population (G)/capita)

Congo
Turkmenistan 14.3
Togo 12.9
Iceland 12.8
Mozambigue 12.4
E Zimbabwe 11.9
Syrian Arab Republic 10.1
Download maps ‘ n

IEA Energy Atlas
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World GDP and TES Trends, 1990-2018
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Energy Intensity

Energy intensity measured in terms of primary energy and GDP, 2000-2017

country b region b
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Global Energy Intensity, 7990 Compared to 2018
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Energy Intensity
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OECD Total Final Consumption by Source (EJ)
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Services and Manufacturing in Selected IEA Countries: Energy Per Value Added
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Peak Ol

To present two definitions of peak oil: the old and the new one



Peak QOil
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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.

Nuclear Energy and the fossil fuels by M. King Hubbert, 1956
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Oil Demand in Three Scenarios

Oil demand Change in oil demand (2019 - 2050)
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Peak Oil Scenarios

Global oil demand’ CAGR
Indexed to 100 — Reference case forecasts == Sustainability cases 2018-35
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Peak Oil Demand Year (Base Case)
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Average Annual Oil Demand Growth
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Average Annual Oil Demand Growth in OPEC WOO for Period 2035-2040
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Required Investment

Global liquid supply-and-demand outlook, ~ Reference demand B et to find production Il NGLs and other liquids
MMb/d = Accelerated-energy-transition demand Discovered pre-FID* production
= 1.5°C pathway demand Post-FID production
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Global Crude Oil and Condensate Outlook Balance in 2040

80 YTF, 7

- /5 - Unconventional, 4

Crude oil and Field declines to 2040 New capacity Crude oil and
condensate additions to 2040 condensate production
production in 2020 in 2040

IHS Markit
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Demand Peak By Product And Region

Global products demand
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Average YoY change in total liquids demand by region
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Post-tax breakeven costs for new oil projects at a 10% rate of return by country through
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Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Estimated Present Value of Future Oil and Natural Gas Production to 2040
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Unburnable Carbon
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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 produced in the Stated Policies Scenario Not produced

|IEA The Oil and Gas Industry in Energy Transitions 2020

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Average Annual Net Income for Private Companies

Historical Stated Policies Scenario Sustainable Development Scenario
= 600 mQil
)
& mNatural gas
w
S
°
=]
| =
S
o 400
200 I i i i . I I
f ' .
2001- 2008- 2011- 2016- 2021- 2026- 2031- 2036- 2021- 2026- 2031- 2036-
05 10 15 18 25 30 35 40 25 30 35 40

Notes: Net income is revenue minus finding and development costs, operating costs, and government taxes. Estimates are for all private oil and gas companies (Majors and
Independents), and are derived from country-level data using a field-by-field database that classifies asset ownership by type of company along with assumptions about the ownership of
future discoveries. Assumes no changes in fiscal terms.

|IEA The Oil and Gas Industry in Energy Transitions 2020
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New Versus Old Peak Qil

Supply

Resource
Scarcity

Asset Over-
exploitation
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Demand

Resource
Abundance

Stranded
Assets



Climate Change

To introduce climate change fundamentals



Greenhouse effect

Wikipedia on Greenhouse gas
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GHG

Carbon Dioxide (COZ) Global Emissions by Gas (2014, %)
3

Methane

Nitrous Oxide

Fluorinated Gases (F-gases)

Water Vapor!

m CO2 = Methane Nitrous Oxide Fluorinated Gases
WwWw.epa.gov
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Global Greenhouse Gas Emissions
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CO2 Emissions from Energy Combustion and Industrial Processes, 1900-2021
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|IEA Global Energy Review: CO2 Emissions in 2021
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CO, Emissions Per Fuel And Energy And Land-use System, 2019, Share

Qil Natural gas Coal Non-energy?
31% 17% 35% 17% 00
B Power 4
90
B Industry
80
70
60
Source of
50 emissions,
. Mobility % share
40
30
20
| Buildings 10
Agriculture
Forestry 0 A
and other
land use

v

Emissions, billion metric tons per year

McKinsey The net-zero transition: What it would cost, what it could bring 2022
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Share of Emissions per Energy and Land-use System (2019, %)

Carbon
dioxide

Power

Industry

| | — | | —
BT

Subsectors’ share of system emissions, %o

Mobility Buildings Agriculture Forestry®

Power Industry Mobility Buildings
* Electricity 97 =+ Steel 26 + Road ™ » Residen- 70
* Heat 3 = Cement 20 = Aviation 13 tial
* Oil and 15 = Maritime 1+ Commer- 30
gas ex- * Rail 1 cial
traction * Other <1
* Chemicals 12
* Coal 6
mining
* Other 20
Methane 33 38
Power Indlustry M-::I:ltilit}r Agriculture
o 79
oxide

McKinsey The net-zero transition: What it would cost, what it could bring 2022

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022

Agriculture Forestry?
Farming 96 Forestry 100
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Average Temperature Anomaly (Global)

0.8 °C _— Upper

—— Median
—  Lower

0.6 °C

0.4 °C

0.2°C

-0.2 °C

-0.4 °C

1850 1880 1900 1920 1940 1960 1980 2000 2019

www.ourworldindata.org
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Annual CO, Emissions from Fossil Fuels by World Region

. Jﬂ\, International
35 billion t (ol — transport

- L~ Oceania

- ~Asia (excl. China
30 billion t & India)
25 billion t
20 billion t oo
15 billion t B |ndia
_— Africa
—_— South America
10 billion t —_ North America
(excl. USA)
—— United States
S billion t ~ Europe (excl.
EU-27)
—— EU-27
O t I I 1
1750 1800 1850 1900 1950 2020

www.ourworldindata.org

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Emissions’ Scopes

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

/

Greenhouse Gas Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard 2011
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Overview of GHG Protocol Scopes and Emissions Across the Value Chain

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3
a» INDIRECT
purchased SN
goods and
services

transportation
and distribution

company ‘

Facilities Il

s

company
vehicles

generated in treatment of
operations sold products
Upstream activities Reporting company Downstream activities

Greenhouse Gas Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard 2011
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CO2 Emissions In The WEQO-2021 Scenarios Over Time
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IEA World Energy Outlook 2021
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Global Median Surface Temperature Rise Over Time
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IEA World Energy Outlook 2021
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Investment

To understand key trends in global energy investment, with specific focus on
upstream oil and gas industry



World Energy Investment Trend
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m Supply - Fuels  ® Supply - Power End-use
|IEA World Energy Investment 2022
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Investment in Fuels Supply

1200
1000

800

[
S 600
U
40
20

2015 2016 2017 2018 2019 2020 2021 2022 e
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mOil mGas mCoal mClean Fuels
|IEA World Energy Investment 2022
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Investment in Power Supply
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|IEA World Energy Investment 2022
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Overview of Energy Investment

Fuels Supply Power End-use

A A
| |

500
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Coal Clean Fuels Coal Oil and Nuclear Renewables Storage Electricity Energy  Other End-use Other End-use
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(@]

(@)

|IEA World Energy Investment 2022
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Annual Global Energy Investment Benchmarked Against The Needs

Billion USD (2021)
n
o
o
o

2015 2022E

m Low-carbon power

» Energy efficiency and
other end uses

|IEA World Energy Investment 2022
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APS NZE APS NZE
Low-carbon m Upstream oil and gas Mid/downstream

fuels and CCUS oil and gas
EVs, grids and m Coal supply ® Fossil fuel
battery storage power generation



Global Annual Investment in the Power Sector By Technology

Billion USD (2021)

150

100

50

Distribution Transmission Coal Gas Nuclear Solar PV Wind Hydro Battery
power power storage

IEA World Energy Investment 2022
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Upstream Development Capex

mOn production ®Lower48  mApproved for development  mJustified for development  ® Economically viable

1,000
Growth

Survival
Discipline o
~ 500 Recovew Dlsclpllne
400
300
200
100
0

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

D ~N 0 ©
o o o O
o O o O

real terns)

US$ billion

Wood Mackenzie How much does the oil and gas industry need to spend?
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Upstream Capex by Development Status

m On production m Lower 48
= Approved for development mPre-FID
® Future components

700

&)
o
o

US$400bn perannum
requiredto meetoil
and gas demand

n
o
o

>

N W B
= B = N =
o o O

Annual average capex (US$bn)

-
o
o

o

2010s 2020s 2030s 2040s

Wood Mackenzie How much does the oil and gas industry need to spend?
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Upstream CAPEX by Scenario

Cumulative capex by scenario (2021 to 20350) Upstream development capex (in real terms)

m2010s m2020s = 2030s m2040s
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World Upstream Investment by Region
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Upstream Investment in New and Existing Oil and Natural Gas Fields

New fields Existing fields
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|IEA World Energy Investment 2022
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Ownership Of Oil And Gas Reserves, Production and Upstream Investment

Qil Gas
- . . . .
80%
60%
40%
20%
Reserves Investment Reserves Investment
Production Production
mNOCs mINOCs ® Independents = Majors

Note: NOCs = national oil companies; INOCs = international national oil companies.

IEA The Oil and Gas Industry in Energy Transitions
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Share of Upstream Investment by Company Type

100%
20% O Others
80%
70%
60%
50% mNOCs
40%
30%
20% O Majors
10%
0%

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

IEA Oil 2021
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Energy Investments by Technology in Two Scenarios

Energy Investments, bn USD 2019-35 CAGR B New Tech' Renewable Power?
B Conventional Power® M Natural Gas* M Oil®

Reference Case Accelerated Transition

+2% p.a.
1,500

+2% p.a. 1,300 -

I
6
6

1,000 1,000

4% 5%

850

1<60% ~45%

N
O
W
(&)

2019 20 30 2035 2019

Includes Biofuels, Hydrogen production, EV Charging, and NBS

?Includes Solar, Onshore Wind, and Offshore Wind

®Includes Coal, Gas, Nuclear, Hydro, Other

“Includes Upstream gas, and LNG

®Includes Upstream Oil, Oil Refining, Specialty Chemicals, PetChem (only for Reference Case), Lubricants (only for Reference Case), and Retail.
Source: McKinsey Energy Insights Energy Value Pools Model

McKinsey The global energy landscape is going through major shifts: What does this mean for value pools in energy?
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Energy Value Pool by Technology in Three Scenarios

McKinsey The global energy landscape is going through major shifts: What does this mean for value pools in energy?

Energy Value Pool (EBIT), bn USD

Reference Case

2019-35 CAGR

B Conventional Power®

Accelerated Transition

B New Tech'
B Natural Gas*

2019 20 25

'Includes Biofuels, Hydrogen production, CCUS, EV Charging, and NBS
?Includes Solar, Onshore Wind, and Offshore Wind

®Includes Coal, Gas, Nuclear, Hydro, Other

“Includes Upstream gas, and LNG

Renewable Power?

H OiP

1.5°C Pathway®

" .
1,100 @
L
-®
i S

SIncludes Upstream Qil, Oil Refining, Specialty Chemicals, PetChem (only for Reference Case), Lubricants (only for Reference Case), and Retail
SEV Charging, NBS, and Specialty Chemicals components based on Accelerated Scenario values

"CAGR values in 1.5C pathway are 2019-2030.
Source: McKinsey Energy Insights Energy Value Pools Model
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EBIT in Upstream Qil in Three Scenarios

EBIT in Upstream Oil', bn USD 2019-35 CAGR Asia M Africa North America
B Europe M Middle East I LATAM

Reference Case Accelerated Transition 1.5°C Pathway

1,400

e @ ®
. 700 i
4% = &
e gz @
200 i =
=2 0o @ I = O
2019 2020 2025 2030 2035 - |
0
2020 2025 2030 2035 2019 2020 2025 2030 2035

Includes government take

McKinsey The global energy landscape is going through major shifts: What does this mean for value pools in energy?
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Average Annual Investment, History and 2020-2050

2015-2019
Wind & Accelerated
solar Net Zero

New Momentum

2015-2019
0il & Accelerated
natural gas Net Zero

New Momentum

2015-2019
Accelerated

CCUS
Net Zero

New Momentum

BP World Energy Outlook 2022

100
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Iran Energy Profile

To provide an overview of Iran’s energy basket, based on Iran’s Hydrocarbon
Balance 1397



Energy Flow in 1397

i W 3 3 ¥ 3
= = 1FRY Jl 50 5948 5591 Qb2 sl 90 iag0 3 Ll 20ty
S5 el Sl i ; s ol i Jokeo Sty yoakee
) 53,9 5 | .
vl B
ol el 55
R TR Jge poves J X
TR s :
[ < \
S SlpBaL
p
935 &
Slefte s 15 ot
] s g | )
: @
.».,..,ﬁg:;;,‘;

o B b 8

A bt
L

IIES Iran’s hydrocarbon balance 1397
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Energy Flow Summary

3405 MBOE S e 2343 MBOE 1449 MBOE
250 SOl ér?SIr:’?:rial

Primary Energy 164 injection Primary Energy Final Energy

Production (AL Supply Consumption

IIES Iran’s hydrocarbon balance 1397
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Primary Energy Production (MBOE)

14.7
I_14.5

= Oil

= Rich Gas
Nuclear, Hydro, Renewables
Others

IIES Iran’s hydrocarbon balance 1397
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Final Energy Consumption by Sector (MBOE)

165

m Residental
= Commercial
Industrial
Transport
358 m Agriculture

m Petrochemicals Feed

375

IIES Iran’s hydrocarbon balance 1397
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Final Energy Consumption by Fuel (MBOE)

117 64

m Condensate & NGL
m Gas

Power
179 Gasoline
= Gasoll

m Others
770

IIES Iran’s hydrocarbon balance 1397
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Iran Energy Flow (1399)
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Value of Fossil-fuel Subsidies by Fuel in the Top 25 Countries (2019)

IEA

Iran

China
Saudi Arabia
Russia

India
Indanesia
Egypt
Algeria
Venezuela
Irag
Kazakhstan
UAE

Kuwait
Libya
Uzbekistan
Argentina
Mexico
Turkmenistan
Ecuador
Ukraine
Azerbaijan
Pakistan
Malaysia
Migeria
Bangladesh

© Total subsidies as % of GDP (MER)

4%

20

o Electricity Gas  Coal
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Key Issues

Energy
- Efficiency

- Subsidies
- Sustainability
« Emission

* Investment
- Fiscal Regime \
- Governance

* Technology

Power
- Efficiency

* Emission
* Pricing
* [nvestment
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Carbon

To provide a high-level introduction of key elements within hydrocarbon value
chain



A Simplified Overview

C1
G C3, C4
+ Gas
industry - LPG
+ Methanol « Propylene
- Ammonia - Butadiene

C2
* Ethylene

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022

Jet,
Kerosene
Naphtha,
Gasoline
- Crackers
- BTX

Diesel,
Gasoil

VB, LC

- Fuel Ol
- Bitumen
 Lubricants



Gas-related Abbreviations

— €

- Compressed Natural Gas (Cars in Iran)

— €

- Liquified Natural Gas (Power Sector)

—\C]n

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

— e

- Liquid Petroleum Gas (C3 & C4 for fuel, ..

—CIn

- Gas to Liquid (Convert C1 to Products)
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Distillation Tower

C1 to C4 gases liquefied petroleum gas

fractions —
decreasing in '
density and ——— ¢
boiling point —fh C, to C,naphta é

chemicals

C, to C, petrol  petrol for vehicles
(gasoline)

jet fuel, parrafin for

C,toC
2 < lighting and heating

kerosine
(paraffin oil)

fractions
increasing in
density and
boiling point

diesel fuels

e
C, to Cg lubricating oils,
lubricating oil waxes, polishes

fuels for ships, facto!es

and central heating

C,toC,,

crude oil diesel oils

C,toC,
fuel oil

> C,,residue /

bitumen for roads
and roofing
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Industry Flow

Condensate
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Methanol

Ethylene
Propylene
Butadiene

Benzene
Toluene
Xylenes

Ammonia




Petrochemical Feedstock and Derivatives

Gas extraction

Ammonia

— Coal Gasification Slark Methanol
\
| I
Methane : (
I
I
Natural : Natural gas |
gas , Liquids [ Ethylene
Ethane I Steam Propylene
| Propane cracker Butadiene
| Condensates ;
\ ) Plastics
-------- and resin
A \ " —3 Elastomers Agricultwe
| \ Light naphtha/natural - Building and construction
1 li — t . .
! Refinery . el SHeI Electrical/electronics
I off-gases | ) ) o
I : —3 Surface-active Furniture and furnishings
I agents
Cr::d;e Naphtha + 9 Coatings/adhesives/irks dyes
petroleum | I Catalytic
| I reformer —3> Surface Other consumer products
] Gas oil t coatings
A !
Benzene
Toluene
Xylenes
Source: IHS Markit

© 2019 IHS Markit

IHS Markit Petrochemical Industry Overview
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From Crude Oil to Basic Petrochemicals

Crude
oil

IHS Markit Petrochemical Industry Overview

101

DISTILLATION

1iiiri

Butane and lighter
products
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Light naphtha

Steam cracking

Straight run
gasoline

Ethylene
Propylene
Butadiene

Pygas

Heavy naphtha

Catalytic
reforming

Kerosene [ jet
fuel

zas oil / diesel

Aromatics
gh octane

gasoline

Heayy gas oil

Fluid catalytic
cracking

Propylene
Gasoline
Light cycle oil

Heavy cycle o




From Natural Gas to Basic Petrochemicals

Natural
gas

GAS SEPARATION PLANT

IHS Markit Petrochemical Industry Overview

1024
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Methane

Propane

Butane

Natural gas
liquids

—
—
—
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Steam reforming

Propane
dehydrogenation

Butane
dehydrogenation

Steam cracking

1 111

Ammonia
Methanol

Propylene

Butadiene

Ethylene
Propylene
Butadiene
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Butane
Pygas

Fuel oil
Other




How petrochemicals are used

ENERGY SOURCE

www.icis.com

REFINING & PROCESSING

INTERMEDIATES / CHEMICALS / POLYMERS

N

b 102010

APPLICATIONS

ICIS
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The Oil Market

To define a supply and demand framework for short-term and long-term analysis
of oil market



Oil Markets And Downstream Crude Oil Grade Map (General)

4%

3%

2%

Weight percent sulfur

1%

Heavy,
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8 16

IHS Markit
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Resources Classification Framework
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SPE Petroleum Resources Management System
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Range of Uncertainty

Not to scale

Increasing Chance of Commerciality



Distribution of Proved Reserves

B Middle East
M S. & Cent. America
B North America
M CIS
M Africa
Asia Pacific
M Europe

2020
Total 1732.4

thousand million
2010 barrels
Total 1636.9
thousand million
barrels

2000
Total 1300.9

thousand million
barrels

BP Statistical Review of World Energy 2021
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Top Oil Producers, Net Exporters and Net Importers

% of
Producers Mt | world
total
United States 706 | 17.0
Russian Federation
2] 124 Net exporters Mt
Saudi Arabia S| 123 1| saudi Arabia 352
Net importers Mt
Canada 209 62 Russian Federation 269 P _
Irag 01| a9 - 195 People's Rep. of China| 505
India 227
People's Rep. of China| 195 | 47 Canada 154
, , United States 202
United Arab Emirates 174 47 United Arab Emirates 148
. Japan 149
. Kuwait 102
Brazi 193 37 Korea 145
Kuwait Nigeria 99
131 32
Kazakhstan 70 | | G %
[slamic Rep. of Iran Spain 66
P 130 3 Angola 63 P
Ital 65
Rest of the world 1173 | 283 Mexico 50 y
Netherlands 62
World 4141 | 100.0 Others 531 . -
isi ingapore
2020 provisional data Total 2082 gap
Oth 509
2019 data o
Total 2069
2019 dafa

|IEA Key World Energy Statistics 2021

108 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Oil Production and Consumption by Region

Qil: Production by region Qil: Consumption by region
Million barrels daily Million barrels daily
Asia Pacific B Europe 100 100

B Africa B S. & Cent. America

W Middle East B North America

mCis %o %®
80
70

95 0o 05 10 15 20 0

BP Statistical Review of World Energy 2021
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Major QOil Trade Movements (2021)

Trade flows worldwide (million tonnes)

L us
Canada
Mexico

B S. & Cent. America

B Europe

W CIS

B Middle East : =

W Africa
Asia Pacific L J

. 58.6

BP Statistical Review of World Energy 2022
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Crude Qil Prices (Nominal and Real)

140 1861-1944 US Average.
1945-1983 Arabian Light posted at Ras Tanura.
1984-2021 Brent dated.
120 $2021 (deflated using the Consumer Price Index for the US)
100
80
60
40
20
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—3 money of the day =——3 2021
BP Statistical Review of World Energy 2022
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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 Outlook
« Non-OPEC+
- Shale Oil
« OPEC+
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Demand Destruction in 2020 (MBPD)

9.4

9.3
9.2
9.1
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World Oil Demand (MBPD)

World oil demand
Americas

of which US
Europe
Asia Pacific
Total OECD
China
India
Other Asia
Latin America
Middle East
Africa
Russia
Other Eurasia

Total World

Previous Estimate

Revision

Other Europe
Total Non-OECD

Change 2022/21

Growth %
1.00 4.11
0.86 4.34
0.63 4 81
0.16 2.16
1.79 3.99
0.32 2.14
0.36 7.53
0.50 577
0.16 263
0.28 3.59
0.14 3.23
-0.13 -3.58
-0.06 -4.71
0.01 1.01
1.58 3.03
3.36 3.47
3.36 3.47
0.00 0.00

OPEC Monthly Oil Market Report July 2022
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Non-OPEC Liquids Production

Change 2022/21

i mm e o o e o
Americas 2516 258 2635 2695 2746 2666 150 597
of which US 17.75| 1826 1894 1927  19.67  19.04| 128  7.23
Europe 376) 373 358 379 412 381 005 127
Asia Pacific 051 049 052 05 054 053 001 280
2043 3008 3045 3130 3212 3099 156 531
China 431 449 449 442 443 448 015 349
India o77f o077 078 08 08 079 002 272
Other Asia 241 237 236 236 235 236 -005 -130
Latin America 595 614 622 621 643 625 030 496
Middle East 324/ 329 331 338 338 334 010  3.14
Africa 135 133 129 131 132 131 003 -255
Russia 10.80] 1133 1063 1029 1029  1063| -017  -157
Other Eurasia 203 308 291 317 322 309 016 538
Other Europe o1 o011 o011 010 010 011 -001  -636
31.87| 3288 3210 3204 3235  3234] 047 147
Total Non-OPEC production 6130 6296 6254 6334 6448 6333 203 332
Processing gains 2.29 240 240 240 240 240 0.11 4.90
63.50| 65.36 6494 6574  66.88 6573 215  3.37
Previous estimate 6360 6537 6480 6579 6700 6574 215 338
Revision 001 001 014 -005 -012 001 000 000

OPEC Monthly Oil Market Report July 2022
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OPEC Crude Oil Production (Secondary Sources)

Secondary
sources

Algeria
Angola
Congo
Equatorial Guinea
Gabon
IRIran

Iraq

Kuwait

Libya

Nigeria
Saudi Arabia
UAE
Venezuela

Total OPEC

OPEC Monthly Oil Market Report July 2022
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Change

2020 2021 4Q21 1Q22 2Q22 Apr22 May22 Jun22 Jun/May
904 913 959 984 1,013 1,004 1,013 1,021 9
1,247 1,117 1,124 1,152 1,173 1,180 1,155 1,182 27
293 265 265 264 266 263 270 265 -5
114 98 87 92 94 96 93 92 -1
191 182 185 199 187 199 173 189 16
1,991 2,392 2472 2,528 2,560 2,565 2,543 2,574 31
4,076 4,049 4,240 4,286 4,428 4,433 4,416 4,434 17
2,439 2,419 2531 2612 2,689 2,660 2,688 2,718 29
366 1,143 1,111 1,063 743 893 707 629 -78
1,575 1,372 1,321 1,376 1,252 1,285 1,233 1,238 5
9,204 9,113 9,879 10,164 10458| 10,364 10425 10,585 159
2,804 2,727 2,861 2,954 3,047 3.015 3,044 3,083 39
512 555 662 684 716 721 720 706 -14
25,716 26,347 27,696 28,358 28,624| 28,678 28,482 28,716 234




OPEC Crude Oil Production (Direct Communications)

Algeria
Angola
Congo
Equatorial Guinea
Gabon

IR Iran

Iraq

Kuwait
Libya
Nigeria
Saudi Arabia
UAE
Venezuela

899
1,271
300
114
207
3,997
2,438
389
1,493
9,213

2,779
569

911
1,124
267
93
181

3,971
2,415
1,207
1,323
9,125
2,718

636

4Q21
958
1,123
260
79
183

4,167
2,528
1,182
1,260
9,905
2,854

817

1Q22
984
1,161
267

197

4,188
2,612
1,151
1,299
10,224
2,949
756

2Q22
1,016
1,173

9N

4472
2,694

1,133
10,542
3,042
745

Apr 22
1,006

1,183
261
95

174
4,430
2,664
1,219
10,441

3,011
775

May 22
1,015
1,162

261
89
183

4,470
2,694

1,024
10,538
3,032
735

Jun 22
1,027
1,175

91

4,515
2,724

1,158
10,646
3,083
727

Change
Jun/May
12
13

45
30
134

109
51

Total OPEC

OPEC Monthly Oil Market Report July 2022
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OPEC Secondary Sources

Energy :
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Market Balance by OPEC

(a) World oil demand

Non-OPEC liquids production
OPEC NGL and non-conventionals
b) Total non-OPEC liquids production and OPEC NGLs

Difference (a-b

OPEC crude oil production

Balance

Note: * 2022 = Forecast. Totals may not add up due to independent rounding. Source: OPEC.

(a) World oil demand

Non-OPEC liquids production
OPEC NGL and non-conventionals

b) Total non-OPEC liquids production and OPEC NGLs

Difference (a-b)

Change
2021 1Q22 2Q22 3Q22 4Q22 2022 2022/21
96.92 99.33 98.33 100.65 102.77 100.29 3.36
63.59 65.36 6494 65.74 66.88 65.73 2.15
528 535 538 541 543 539 0.11
68.87 70.71 7032 7114 7231 71.13 2.25
28.05 28.63 28.01 29.50 30.46 29.16 1.11
26.35 28.36 28.62
-1.70, -0.27 0.61
Change
2022 1Q23 2Q23 3Q23 4Q23 2023 2023/22
100.29/ 101.72 101.12 103.64 105.40 102.99 2.70
65.73| 67.28 67.15 67.37 67.96 6744 1.71
539| 544 547 543 543 544 0.05
7113 7271 72.63 7280 73.38 72.88 1.76
29.16, 29.01 28.50 30.84 32.01 30.10 0.94

Note: * 2022-2023 = Forecast. Totals may not add up due to independent rounding. Source: OPEC.

OPEC Monthly Oil Market Report July 2022
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Market Balance by IEA

World oil demand and supply (mb/d)

2019 1Q20 2Q20 3Q20 4Q20 2020 1Q21 2Q21 3Q21 4Q21 2021 2022 2023 2024 2025 2026

DEMAND

Total OECD 477 454 376 423 431 421 433 438 454 465 447 458 462 462 460 458
Total Non-OECD 520 483 453 504 517 489 507 511 523 527 517 537 550 561 572 583
Total Demand' 997 938 829 927 947 910 939 949 977 992 965 994 1012 102.3 1032 104.1
SUPPLY

Total OECD 285 299 269 271 278 279 27.8 281 283 287 282 200 296 299 299 297
Total Non-OECD 320 323 300 207 299 305 303 308 308 307 306 315 320 320 321 321

Processing Gains? 24 23 20 21 21 21 21 22 23 23 22 24 24 24 25 25

Global Biofuels 28 22 25 31 26 26 23 29 32 29 28 30 31 32 33 33

Total Non-OPEC? 656 667 613 619 624 631 625 639 645 646 639 660 671 675 677 67.6
OPEC

Crude 295 282 256 241 249 257

OPEC NGLs 54 54 52 51 52 52 52 53 53 53 53 55 55 56 56 57

Total OPEC? 349 336 308 202 300 309

Total Supply 100.5 100.2 921 911 924 939

Memo items:

call on OPEC crude * 287 217 164 257 272 228 262 257 279 203 273 280 286 202 299 308
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OECD Commercial Stocks

mb mb
3,300 3,300
3,200 3,200
3,100 3,100
3,000 |~ el 3,000
2900 | TTTTYFW T~ TTTmeeeel 2,900
2,800 2,800
2,700 O‘-O—O/O——O Historical range 2,700
2,600 2017-21 2,600
2,500 2,500
C O 5 5 >c 5 oafg =2 9
S¢=<23528028
2020 2021
—0—2022  meeeee- Average 2017-21

OPEC Monthly Oil Market Report July 2022

122 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



OPEC Spare Capacity

12 - #Other
z Nigeria
10 {4 #Venezuela
# Libya
8 | # Irag
g z Iran
é g | ™WOPEC "available” capacity
E & OPEC "available" spare capacity as % of
global demand
4
2
0 4

2017 2018 2019

Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021

123 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022

Iran: production could
remain constrained by ——
US sanctions

Libya: maintaining
production above 1
million b/d will be
challenging; further
downside if civil unrest
escalates again

B,

Nigeria: theft and illegal
bunkering will likely
continue to impact at
least the medium term

Venezuela: recovery

in supply is at risk if

no change in current
government

— . U

2020 2021

—> 7777

2022

2023

2024 2025

T

T

14%

12%

10%

8%

6%

4%

2%

0%

% of global demand



Long-term Oil Demand Outlook by Region

Growth

2019 2020 2025 2030 2035 2040 2045 2019-2045

OECD Americas 25.6 23.3 25.7 24.8 23.1 21.2 19.3 -6.3
OECD Europe 14.3 12.6 13.7 12.9 12.0 111 10.2 -4.1
OECD Asia Oceania 7.9 7.1 7.4 6.9 b.4 5.8 5.2 =27
OECD 47.9 43.0 46.8 44.6 41.5 38.0 34.8 -13.1
Latin America 6.2 5.8 6.6 7.1 7.4 7.6 7.9 1.6
Middle East & Africa 4.3 3.9 4.8 5.5 6.2 6.9 1.6 3.3
India 4.8 4.3 5.8 7.2 8.6 9.9 111 6.3
China 131 12.1 14.4 15.5 16.2 16.7 17.1 4.0
Other Asia 9.0 8.5 9.9 10.9 11.7 12.4 13.0 3.9
OPEC 8.7 8.2 9.5 10.5 11.3 1.7 1.7 3.0
Russia 3.6 3.2 3.7 3.8 3.8 3.8 3.7 0.1
Other Eurasia 2.0 1.8 2.1 2.2 2.3 2.3 2.3 0.2
Non-0ECD 51.8 47.8 56.9 62.6 67.4 71.2 74.3 22.5

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022
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Long-term Oil Demand Outlook by Sector

Road

Aviation
Rail/waterways
Marine bunkers
Transportation
Petrochemicals
Other industry
Industry
Resid./Comm./Agric.
Electricity generation

Other uses

OPEC World Qil Outlook 2021

2019
4b 4
6.7
1.9
4.2
57.2
13.7
12.8
26.5
111
4.9
16.0
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2020
40.1
3.5
1.8
4.0
49.4
12.9
12.7
25.6
10.8
4.9
15.7

2025
46.3
7.1
1.9
4.4
59.7
14.7
13.0
27.8
1.4
4.8
16.1

2030
469
7.7
2.0
4.6
61.2
15.9
13.5
29.4
12.0
4.6
16.6

2035
47.1
8.4
2.1
4.7
62.2
16.7
13.5
30.2
12.2
4.3
16.5

2040
47.1
8.9
2.1
4.7
62.8
17.0
JELE
30.3
12.1
4.1
16.1

2045
47.0
9.4
2.0
4.6
63.2
17.3
13.1
30.4
11.6
3.9
15.5

Growth

2019-2045
2.6
2.8
0.2
0.5
6.0
3.7
0.3
4.0
0.5

-1.1
-0.5



Oil Demand Growth By Sector

mb/d
112
Other industrv 0.3 Resid./Comm./Aar. 0.5
09 - -~ Electricity gen. -1.1
Petrochemicals 3.7
106 4 BEEEEEEEE .
0 -~ Awatonz2zs
100 —
97 | D
94 | DU
91 | | |
Demand Growth in Growth in Growth in Demand
in 2019 transportation industry other sectors in 2045

OPEC World Qil Outlook 2021
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Long-term Global Liquids Supply Outlook

2019 2020 2025 2030 2035 2040 2045 2061":_"29015

0ECD 30.0 28.5 325 32.3 30.8 29.1 27.7 g
of which: US 18.4 17.0 19.8 20.3 19.1 17.7 16.6 1.8
of which: tight liquids 11.7 10.9 14.5 5.8 15.4 14.3 13.3 1.6
Non-0ECD 32.8 31.2 35.9 36.7 36.5 35.7 34.7 2.0
Processing gains 2.3 2.1 2.4 2.6 2.7 2.8 3.0 0.7
Non-OPEC 65.0 61.8 70.7 71.5 69.9 67.6 65.4 0.4
of which*: crude 45.9 43.5 50.0 48.9 46.0 43.0 40.3 5.6
NGLs 10.5 10.3 11.3 12.5 13.0 13.2 13.2 2.7

global biofuels 2.5 2.3 2.8 3.1 3.3 3.5 3.6 1.0

other liquids 3.8 3.6 43 46 4.9 5.1 5.4 1.6

Total OPEC liquids 33.8 30.7 33.2 35.9 39.2 41.9 43.9 10.1

OPEC World Qil Outlook 2021
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Demand and Supply Growth

Global liquids supply
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Cost Curve Of New Global Crude Oil Supply In Select Areas To 2040

$140

$120

$100

$80

$60

$40

Average

Q1 2020 full-cycle costs in terms of
Dated Brent ($/bbl)

$20

$U L] T T T ] T L 1 T T ] L] T T 1
3 6 9 12 15 18 21 24 27 30 33 36 39 42
Peak crude oil production from new sources (MMb/d)
= Middle East B Rest of the world—Onshore m United States—GOM m Brazil = MNorway and United Kingdom
Hm Russia West Africa E Canada—Oil sands in situ US tight oi—Permian m Rest of the world—Offshore
Kazakhstan US tight oil—Bakken m Mainland China = US tight oil—Eagle Ford US tight oil—SCOOP/STACK
Mote: Details about the methodology behind the curve are provided in slides 84-85 in the Appendix in this slide deck.
® 2021 IHS Markit

Source: IHS Markit

IHS Markit
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Global Liquids Production Capacity

Average
120 +1.1 million b/d +0.2 million b/d change from
May 2021
110
T
< 100
c
2
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- = May-21 51%
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Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021

130 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Non-OPEC Key Country Production Change from May 2021

2.0 1

1.9 1

1.0 1
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-1.5 -

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

Mexico: Production revised up China: upward revision following
the boost to baseline supply

as a result of PEMEX priority
fields performance and new

probable fields

from increased investment

US Lower 48: strong capital discipline and

low reinvestment amongst public operators
has negatively impacted the short-term
outlook for oil; but this is offset by an
upgrade to the forecast for NGLs

Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Russia: upward revisions at key

projects include Paiyakhskoye
and West Irkinskoye
I I||||Ill

Canada: future components of oil -
sands supply have been revised
down due to project economics

Other
US (GoM Deepwater)

m UK

® Oman

m Russia

= Norway
Mexico

m Kazakhstan
Guyana

m China

m Canada

= Brazil

m US (Lower 48)



World Crude and Condensate Production
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Global Crude and Condensate Supply Outlook by Category and Breakeven Price
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US Shale Qll

To provide an overview of US shale oil dynamics



An Old Story
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Definition

é é Land 7urfaoe

Conventiqnald
non-asggCIate Coalbed methane
| / Conventional
- . associated

as
g \

—

Sandstone Tight sand—
. / gas

(Gas-rich shale

EIA
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ddain

Weekly US Crude QOil Production
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EIA Drilling Productivity Report

Note:

The DPR rig productivity metric new-well oil/gas production per rig can become unstable during
periods of rapid decreases or increases in the number of active rigs and well completions. The
metric uses a fixed ratio of estimated total production from new wells divided by the region's
monthly rig count, lagged by two months. The metric does not represent new-well oil/natural gas
production per newly completed well.

The DPR metric legacy oil/gas production change can become unstable during periods of rapid
decreases or increases in the volume of well production curtailments or shut-ins. This effect has
been observed during winter weather freeze-offs, extreme flooding events, and the 2020 global oil
demand contraction. The DPR methodology involves applying smoothing techniques to most of the
data series because of inherent noise in the data.

EIADPR
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US Tight Oil Production & Total Rig Count
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DUC Wells
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US Liquids Supply Outlook
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Long-term US Tight Oil Sensitivities
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U.S. Crude Oil Production

EIA
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Natural Gas Plant Liquids Production By Region And Type

EIA

U.S. natural gas plant liquids production by region
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million barrels per day

7 2020
history | projections

6

Southwest

UI I I I I 1
2000 2010 2020 2030 2040 2050

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022

" 4

U.S. natural gas plant liquids production by type
AEO2021 Reference case
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Tight Oil Development

U.S. crude oil production in five AEO2019 cases (2000-2050) CS‘
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US Shale Oil CFO and Capex

Billion USD
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Breakeven Reduction
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Initial Production Rates In Tight Oil Formations

Average oil production per well in the Eagle Ford region o=
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Average oil production per well in the Bakken region
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Permian Basin P50 Drilling and Completion Cost by Completion Year

USD per foot
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*Tangible cost consist primarily of OCTG and facilities
**The chartincludes all horizontal wells with perforated length greater than 3,000’
Source: Rystad Energy ShaleWellCube, July 2021

Rystad Energy
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US Upstream Investment
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Refining & Chemicals

To draw a comprehensive picture of refining and chemicals sectors



Low Complexity: Hydroskimming (Topping)
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Medium Complexity: Catalytic Cracking
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High Complexity: Coking / Reside Destruction
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Global Oil Demand by Product
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Refinery Output by Product
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Top Refining Companies by Capacity (MBPD)
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Distillation Capacity Additions (2019-2045)
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Distillation Capacity by Region, Annual Change

Distillation capacity by region, annual change,’
million barrels/day
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'Start and closure dates defined as first full year; additions include only projects classified as firm and probable; includes 0.125% per annum
creep in growing markets.
Source: McKinsey Energy Insights Global Downstream Model 2021; McKinsey Refining Capacity Database

McKinsey Global downstream outlook to 2035 June 2021
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Refining Margins by Region

USGC Medium Sour Coking %
B NWE Light Sweet Cracking
Singapore Medium Sour Hydrocracking
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Note: The refining margins presented are benchmark margins for three major global refining centres. US Gulf Coast (USGC), North West Europe (NWE — Rotterdam)

and Singapore. In each case they are based on a single crude oil appropriate for that region and have optimized product yields based on a generic refinery configuration

(cracking, hydrocracking or coking), again appropriate for that region. The margins are on a semi-variable basis, i.e. the margin after all variable costs and fixed energy costs.

BP Statistical Review of World Energy 2021
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World Refined Product Demand
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World Refinery Yields
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Long-term Benchmark Margin Outlook (USGC Margins Include RIN Costs)
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Refining Petrochemical Integration

“‘Re-inventing” the FCC can potentially be the first move Long term plan to “bolt-on” petrochemical production
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COTC Configures a

Refinery to Produce Maximum Chemicals

IHS Markit Crude Qil to Chemicals (COTC): A Major Disruptor

N
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COTC Projects (2019)

Project Refinery P-Xylene Olefin Est. Chemical Investment Start Trial
Capacity Capacity Capacity conversion/ (Sbn) Operation
(MMTPA) (MMTPA) (MMTPA)  bbl of oil (%)

Hengli Petrochemical 20 4.3 1.5 42 11.4 Dec 2018

Zhejiang Petroleum and 20 4,0 1.4 45 12 Est. Q22019

Chemical (ZPC) Phase 1

Hengyi (Brunei) PMB 8 1.5 0.5 >40 3.45 Est. 2019

Refinery-Petrochem

Zhejiang Petroleum and 20 4.8* 1.2 50* 12 Est. 2021

Chemical (ZPC) Phase 2

Shenghong refinery and 16 2.8 1.1 60** 11.0 H2** 2021

Integrated Petrochem

Aramco/SABIC JV 20 -- 3.0 45 20 2025

IHS Markit Crude Qil to Chemicals (COTC): A Major Disruptor
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Nelson Complexity Index of Iran Refineries

NCI Refinery Complexity (World) NCI .
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Iran’s Oil Refinery Report: A modernization Necessity
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Middle East Products Net Exports
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lIran Refineries: Fuel or Feed
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Oil Demand in the Petrochemical Sector

Growth

2019 2020 2025 2030 2035 2040 2045  2019-2045

OECD Americas 3.5 3.2 3.8 4.1 3.9 3.7 3.5 0.1
OECD Europe 1.9 1.7 1.8 1.8 1.7 1.6 1.5 -0.4
OECD Asia Oceania 2.1 1.9 2.0 2.0 2.0 2.0 2.0 -0.1
OECD 7.4 6.9 7.6 8.0 1.7 7.4 7.0 -0.4
Latin America 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.1
Middle East & Africa 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
India 0.4 0.4 0.5 0.7 0.9 1.0 1.1 0.7
China 1.9 1.8 2.1 2.2 2.4 2.6 2.7 0.8
Other Asia 1.3 1.3 1.5 1.7 1.9 2.0 2.1 0.8
OPEC 1.2 1.2 1.4 1.7 2.2 2.5 2.7 1.5
Russia 0.9 0.9 1.1 1.1 1.1 1.1 1.1 0.1
Other Eurasia 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0
Non-0ECD 6.2 6.0 7.1 8.0 9.0 9.7 10.3 4.1

OPEC World Qil Outlook 2021
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Production Growth for Selected Bulk Materials and GDP
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World Capacity for Primary Petrochemicals
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Regional Share of Capacity for Primary Petrochemicals
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Feedstock Options by Chemical Product

Feedstock requirement (t/t)
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Notes: BDH = bioethanol dehydration; LPG = liquefied petroleum gas; NCC = naphtha catalytic cracking. The quantity pertaining to

BDH is in terms of bioethanol.
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Yield of Individual HVCs in Multi-product Processes
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Primary Feedstock Use and Chemical Production by Region

. ==
A
= e
" 5 v - > ]
i o P
4\7 « Ju 22
it I L

‘V' ™

L4
/

B "k\ > -9
" ., A 84 Mios~ TOML

76 Mtoe 93 Mt'
N Q.

U 7

"

-
Sy P < s N J
LD y . Y -
| “ e 'y [ )
ghe - % ALy

Feedstocks
Ethane . AR B )

™ Naphtha

W Other oi 9 8Mtoe 12M:

‘M Natural gas 20 Mtog, 2 | "Ry

M Coal/lCOG

Primary chemicals

B HVCs
B Ammonia
| Methanol

EaY

=

v

: -
. @ ..'

S

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.

|IEA The Future Of Petrochemicals

176 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022

R .3
-~

P
\
v,
-
w24
Y
%
=%
o \
o \

251 Mtoe', 326Mt

W

)
‘:‘{_/
7



The ICIS Top 100 Chemical Companies 2020 (SB)
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The ICIS Top 100 Chemical Companies 2020

Sales Operating profit Netincome Total Assets R&D Capex Employees

2019% change 2019%change 2019%change 2019%change 2019%change 2019% change 2019% change

$m, change in reporting currencies

1 BASF 66,594 -15 4549 -322 9454 789 97619 05 2423 8.2 4,310 6.2 132,061 -3.9
2 Sinopec 2 63,244 -69 2,463 -36.5 - - - - - - - -

3 Dow ! 42951 -13.4 -395 - 1,272 - 60,524 -27.7 765 -4.4 1,961 -6.2 36,500 -324
4 LyondellBasell 34,727 -11.0 4m16 -21.3 3,397 -2/76 30435 76 m -3.5 2694 280 19100 -1.8
5 SABIC 2 32,488 -19.0 3,680 -59i1 - - 74,933 -3.2 - - - -

6 INEOS 2 32703 -86 2,485 -390 - - - - - - - - 23,015 13.9
7 ExxonMobil 2 27416  -15.5 - - 592  -823 - - - - 1933 294

8 LG Chem 24,793 16 776 -60.1 326 -715.2 29,470 176 949 8.7 1,793 1.4

9 DuPont? 21,512 -48 194 -710.4 498 -870 69396 -631 955 107 1,492 199 35,000

10 Sumitomo Chemical3 20480 -40 1265 -248 501 -64.3 33,588 151 - - 1,108  -311

ICIS
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Gas and LNG

To Provide a comprehensive review of gas and LNG markets



Natural Gas Value Chain

Exploration

I
A4

Appraisal
v

Field development

I
A4

Production

— Processing: on-site & off-site

Transport: cross-borders and
domestic

Storage: underground &
above-ground

Distribution

Decommissioning

— Unprocessed natural gas flow

Kearney Introduction to Natural Gas 2014

Processed natural gas flow
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Natural gas liquids flow

Power generation

Buildings: residential &
commercial

Industry (including non-
energy uses)

Transport



Volumetric energy density of chemical fuels (MJ/liter)

Diesel 37
Gasoline 35
Propane 25

Ethanol 24
Methanol 16 ~ x600

Compressed natural gas -10 <
(200 bar)
. ~ X265
Methane |
(ambient conditions) 0.038

Kearney Introduction to Natural Gas 2014
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Distribution of Proved Reserves

B Middle East
M CIS
Asia Pacific
M North America
M Africa
M S. & Cent. America
M Europe

2020
Total 188.1

trillion cubic

2010 metres
Total 179.9

trillion cubic

2000

Total 138.0 metres

trillion cubic
metres

BP Statistical Review of World Energy 2021
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Global Gas-demand Outlook by Sector

In the 2021 Global Energy Perspective reference case, gas demand peaks in 2037 but
will decline slowly afterward.

Global gas-demand outlook in 2019-50, by sector (gross), bcm M Transport' M Buildings M Industry2 [l Power

Reference case

Total peak gas
demand, 2037 CAGR, CAGR,

v 2019-35,% 2035-50,%

@ 0060
0 000

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
CAGR, %
2.9%
2.1% 1.8%
-_-_H 0-2%
e
1990-99 2000-09 201019 2020-29 2030-39 204049

1. Does not include gas use for pipeline transport (approximately 75 bcm in 2019).
2. Includes “other” energy sector.

McKinsey Gas Outlook to 2050 2021
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Top Countries by Reserves

40

35

30

25
3 20
|_

15

1

us Venezuela Russia  Turkmenistan Iran Qatar Nigeria China

(@]

a1

()

BP Statistical Review of World Energy 2021
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Top Countries by Production and Consumption (BCM)

1400
1200
1000

800

600

400

” I | ] |
Il L um L I

Canada us Norway  Germany Russia Iran Qatar Africa Australia China Japan

(@]

BP Statistical Review of World Energy 2021
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Producers, Net Exporters and Net Importers of Natural Gas

% of
Producers bcm | world
total
United States 949 | 236
Russian Federation | 722 | 180 | | Netexporters bem
Islamic Rep. of Iran 2351 59 Russian Federation | 230 )
Net importers bem
People'sRep.of China | 191 | 4.8 | | Qatar 121 :
People’s Rep. of China | 125
Canada 184 | 46 || Norway 11
_ Japan 105
Qatar 167 49 Australia 103
_ Germany 83
Australia 148 | 37 || United States n
| Turkmenistan 56 aly &
Norway 116 29 Mexico 64
S Canada 47
Saudi Arabia 91 25 _ Korea 54
Algeria 41
Algeria 92 2.3 o Turkey 47
Nigeria 27
France 37
Rest of the world "1 215 Malaysia 7
United Kingdom 34
World 4014 | 1000 Others 176 g
isi India 34
2020 provisional data Total 1017
Others 324
2020 provisional data
Total 973
2020 provisional data

|IEA Key World Energy Statistics 2021
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The Geopolitics of Gas

Natural gas: Production by region Natural gas: Consumption by region
Billion cubic metres Billion cubic metres

Asia Pacific 4000 4000

W Africa

W Middle East

mCIS 3500 3500
M Europe

M S. & Cent. America

I North America

95 o] 05 10 15 20 0

BP Statistical Review of World Energy 2021
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Global Domestic Consumption (BCM)

The share of LNG in the global gas supply will increase consistently, as it meets
demand growth and replaces declining pipeline and domestic gas.

Global domestic consumption (piped and LNG gas and import projections), bcm

Reference case

LNG' M Pipeline-import flows [l Domestic gas

4393 I
— N
4,024

3787 18%

0,
13% 23%

=

2020 2035 2050

1. Including LNG flows within country for Indonesia and Malaysia.

McKinsey Gas Outlook to 2050 2021
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Natural Gas Inter-regional Trade (BCM)

Inter-regional Inter-regional

Trade Pipeline Trade LNG Trage

487.9

940.1 452.2

BP Statistical Review of World Energy 2021
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Natural Gas Major Inter-regional Trade Movements (BCM)

250

200

150

100

50
- - [ I

us Other North America Europe Russia Middle East China OECD Asia

m Pipeline Imports ~ mLNG Imports Pipeline Exports LNG Exports

BP Statistical Review of World Energy 2021
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Key LNG Importers (BCM)

120

100
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40

20 I
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BP Statistical Review of World Energy 2021
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Key LNG Exporters

120

BCM

100
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BP Statistical Review of World Energy 2021
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Typical Cost Breakdown Of LNG Value Chain

100

10-20%

30-50%

10-20%

Field Liquefaction Shipping Re- Total
development gasification

Kearney Introduction to Natural Gas 2014
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LNG Supply by Region

LNG supply by region
250 us
200
[ap]
E Qatar
2 150
= —
© 100 |
= Russia
Q
o
50
0 _—_— IAustraIia+
PNG
W O — N M = W W M~ O O — o
— — O NN AN AN NN N NN MM
o o O o O O O o oo o oo o o o O
N O NN O N AN NN NN NN NN N NN NN
— USA — Qatar —— Russia Mozambique
—Australia + PNG ——Mozambique —Rest of the World

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Global LNG Demand

900
800
700
S 600
;
= 500
S
400
@
g 300
o
200
100
0
o0 (o)] o - o a0 <
- - od o o o od
o o o o o o o
o od [N o™ od o o™l
m Northeast Asia m China
B South Asia m Europe

m Marine bunkering

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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2025
2026
2027

2028
2029
2030
2031

m Southeast Asia
m Other

2032

Marine
bunkering

Other

Europe

South Asia

Southeast
Asia

China

Northeast
Asia



Domino Effect: High Coal Prices, Tight LNG Markets, Lift Fuel-oil Cracks

1. Tight coal and gas market

28 . Coal prices in excess of $175/tn had
made even $20/mmbtu TTF gas
competitive for power generation

24

o]
o

US$/mmbtu
>

—
M

:

8
.’......i.olel-.oo-tina.io.q
..
«*®
.lt......
4 -t
- — -— — - — o™ o™ o (9] (Y] o
g @ @ o g g g a o o o
c — > 5 o =2 c s > 5 o =
@ g T 3 ® o ® g T 3 ® O
- = w 2 = = w 2

Cont. coal-gas™
s T T (forecast)

sesseee [ (forward)

Source: Wood Mackenzie, the Argus Media group, GIE (AGSI)
Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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US$/mmbtu

2.

28

]
=S

N
o

—
(2]

-
[

Competition for LNG

Tight global LNG balances have caused
Asian LNG prices to track European TTF
t the summer rally

gas closely throug

Oll parity eo—TTF —apan NG Spot DES

Crack Spread to Brent

3. Pressure on Fuel Oil cracks

15

10

-10

HSFO has spiked due to increased spot
buying by power companies in South Asia anc
ME. VLSFO supported for longer with
Japanese power plants starting to buy
r 3
v
v
- — — — — — o™ ™d (Y| N N
g gagqaaqQqQRaadq g o
c = > 35 o =2 c =5 =>=35 o =
S2E582828833°¢2
/| SFO 0.5%8S e e 0il 180cSt

Fuel oil 380cSt

020



The Breakeven Prices of Gas Projects

LNG breakeven cost stack DES Northern Asia LNG and pipe breakeven cost stack DES NW
Europe
10 B Upstream MLiquefaction ™ Shipping 10 mUpstream w®Liquefaction m Shipping mPipe mExport Duty
8 8

USS$/mmbtu
o ) A~ o)
D
ING B
US$/mmbtu
o [\%] N [#)]

oY T O o N So £ @ © 2 oy O __ 9 40 SR @ o
SO0 ®BL 59 ==z 9 ol EO S_. §Y® 2% 38 Tz TL oL 5O
gZ OF Ew m—- 28 =Zz= < ZN 5=z © = s m—- OC<f zZ= s Z
-l = £ o= 3 0 o - (UE — ‘n © = £ 30 o -
o L - o > n O o ~ o
R 2 S m D 5
S -« o 2 o - N
N o aw! o
-
o

Source: Wood Mackenzie LNG Tool Q4 2021
Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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North America Gas Balance

1,400
1,200
2 1,000
"%
= 800
o
<
@ 600
£ 400
L0
200
0
00 OO0 O «~— N D < O O M~ 0 o O
-— -~ o (V] (| N N N N N N N ™
o O O O O o o o o o o o o
N (e (@] ad (| N N N o™ N N (e (@]
mmmm RNG supply

mm Non-associated supply

mmmm Associated supply

= Domestic demand

—Demand + exports (LNG & piped to Mexico)

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Europe Gas Balance

600
500
E
£ 400
=
Q300
®
£ 200
O
o]
100
0

2018
2019
2020
2021
2022
2023

= Production®

mm Norway™***

mmm Southern Corridor
mmm | NG imports

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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2024
2025

Import
~ dependency:
~360 bcm

2026
2027
2028
2029
2030
2031
2032

mmm Biomethane™*

mmm North Africa

. Russia

—Total requirements 1



Russia Piped Capacity and Flows to Europe

300

250

N
o
o

bcm@40MJ/m3
o o
o o

&)
o

0

N

O AN e ax D 0N DD D
PL VPV PP PP DD
D D DD D D B SV VY 7 O

Gazprom is unlikely to book long-term firm capacity
through Yamal-Europe, so will revert to
shorter-term bookings — similar to 2021

Assumption:
Yamal-Europe
short term bookings

Assumption:
< Ukraine firm

capacity extension

SRR

L

Firm capacity

N 2
e}
rlsb

P AP P PR PP

Yamal-Europe (shorter-term bookings) ———1 Ukraine extension

s Yamal-Europe
mmmm Nord Stream 2
mmm Nord Stream

s Ukraine™*
mmmm Turkey (Blue Stream, TurkStream)
mmm Baltics”

=== RUsSia piped into Europe

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Asia Gas Balance

China
T00
600
500

400

becm @ 40 MJ/m3

Northeast Asia
250

200
150
100

a0

0
L D A Ak o B D A
SRV A R RO
S S S S S

— Supply Net imports (pipe)

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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. Net imports (LNG)

Southern Asia
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Regional Gas Demand by Sector

Asia gas demand by sector

Europe gas demand by sector North America gas demand by sector
1,400 600 1,200 I Transport
1,200 1,000
500 I Blue
hydrogen
1,000 <
E £ 400 £ 800
S 800 = =
P S 300 <Dr 600 Other
~ < ®
@ 600 ®
£ £ 200 g 400 Commercial
o 2 o
< 400 <
200 100 200 Residential
0 0 0
W @ O T N M T WO O N~ 0 O O — o w O 9O — N O ¥ v O I~ 0 O O — «
® O o ¥ O 0 o o - - N oo N N N N N N NN ® oM o o oS o o o 4 A o N o A of @ &6 0 Industrial
S o o 8 o & 3 o S RIS IILIQRILIRELR S §$ 8 8 IX &8RRI S
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mPower m |ndustrial mPower m Industrial m Residential m Commercial B Power B Industrial B Residential B Commercial
H Residential H Commercial Power
m Transport W Blue hydrogen u Other mBlue hydrogen mTransport m Other mBlue hydrogen ®Transport
B Other

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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LNG Supply and Demand by Project Development Status

Demand for new projects, beyond

700 New US oroi : the current hopper, emerges
projects such as Plaquemines,
Driftwood and Corpus Christi Stage 3 are towards the end of the decade

600 making progress towards FID to capture —
available market space in mid-2020s e (i I 93
S y - mmtpa

(8]

O

L- 400

3

"é 300 Projects under construction (including

= recently sanctioned Qatar North Field East

200 and Baltic LNG) reduce market space for
new pre-FID projects in late-2020s

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

mmm Operational mmmUnder Construction  ##zPre-FID —— LNG Demand

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Gas and LNG Investment Requirements to 2032

Liquefaction New pipeline Reqas Value of uncontracted
q developments* g LNG demand
USS$ billion capex USS$ billion capex US$ billion capex Bcm/yr capacity USS$ billion capex USS$ billion
175 490 48

120

Global 1,510 620
Asia ® 150 ® 120 e 90 . 38 . 490
Europe . 60 s 16 4 ® 130
North America .630** * 50 . 315 0.5
Middle East ® <0 " 30 0.5
the Cospian @ 170 e 0

70 ° 70 5

RoW ®

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Global Gas Markets

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

www.natgas.info
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Oil Parity

200
= 16— Straight-line oil
&n | parity contract
=
2 12 —
0
(o} =i . .
O Upper kink point
o =
1%}
m —
O S-curve contract
4 —
= Lower kink point
0 | I I I I I | I I [ I I I I I
0 12 24 36 48 60 72 84 96
Qil Price (S/bo)

www.natgas.info
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Gas Prices

$/mmBtu

B US Henry Hub 18
B Average German Import Price
W UK NBP <N\
B Netherlands TTF Index /
Japan LNG CIF >
I Japan Korea Marker (JKM) / \ 15
12
- \\ 6
——
N \\ 3
03 04 05 06 07 08 09 10 1" 12 13 14 15 16 17 18 19 20 0

BP Statistical Review of World Energy 2021
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LNG Prices in Asia

— Spot  — Legacy oil-indexed contract price (12.5% x oil price + $0.50)
Futures

Delivered price, $ per MMBTU' (as of April 1,
2022)

2016 2017 2018 2019 2020 2021 2022

35 h/‘

30

25 L)

20

15

10

5

0
Jan Apr July Oct Jan Apr July Oct Jan Apr July Oct Jan Apr July Oct Jan Apr July Oct Jan Apr July Oct Jan Apr July Oct

'Metric million British thermal units.
Source: Bloomberg

McKinsey Reflecting on 2021 global LNG and European pipeline flows 2021
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LNG Cost Comparisons

B Japan Korea Marker [l Legacy oil-indexed contract price (12.5% % Brent B 115% HH + $2.5 + shipping'
Crude price + $0.50)

Cost comparison for 1 MMTPA? of LNG, $ millions

Total cost over
five years

‘Assumes $1.2 for shipping from Gulf Coast to Japan through Panama Canal,
Million metric tons per annum; 51.8 metric million British thermal units (MMBTU) per ton of LNG.

Source: Bloomberg

McKinsey Reflecting on 2021 global LNG and European pipeline flows 2021
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Price Economics Logic (S/MMBTU)

McKinsey
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Henry
Hub

(price
setter)

Liquefi-
cation
cost

Shipping
cost

Delivered
LNG to
Asia

Residual cash costs? Full cost

Base

0.4-0.5

+0.5

Base
+0.9-1.0

Tolling ToP
fixed fee

Bunker fuel/
boil off only

Near-term
cash costs

Base

+0.8

+1.7

Base
+2.5

LNG cash
cost in
short-term

oversupplied

market
(opex)

Short-term

charter rates

Short-term
cash costs

Base

+2.2-2.7

+1.8-2.2

Base
+ 4-5

Abundant

supply
drives gas

towards coal

competition
pricing

LNG full
costs in a
pbalanced
market
(opex and
capex)

Full cost
shipping
(opex and
capex) to
Tokyo Bay

Full cost



LNG Price Asiavs TTF

Japan LNG Spot DES (Asia) — price differentals vs TTF will soften from

2024 as increasing shipping capacity drives down spot charter rates
However, price differentails will remain relatively high as the “marginal cargo” will need to go
through the Cape of Good Hope as requirements of US LNG to Asia remains sustained

LNG shipping spot charter rates Price differentials (Japan spot DES — TTF)
Increase in shipping vs shipping differentials (from the US)
capacity reduces stress
250 on shipping market, 8
- driving charter rates
% down in winter 2023/24 7
o 200 =
P Additional LNG supply in g 6
> the Pacific will reduce E
= Asian dependency on g 5
s 150 LNG in the Atlantic from b
£ 2026 and 2027 - A
> o~
T 100 8 ,
3 T
S [11]
S "oz
IS 50
1
0 0
2018 2020 2022 2024 2026 2028 2030 2032 2018 2020 2022 2024 2026 2028 2030 2032

mmmm To Japan via Cape Good Hope vs. Europe
Spot charter rate To Japan via Panama vs. Europe
Price differentials

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Players

To provide a framework for understanding types and categories of oil and
energy companies



BP Business Model

BP
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Key Players Classification by IEA

Independents

Pure
Downstream Trading Co.
Co.

IEA
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National Oil Companies

2195

ts.q. 8t

| & Sl &
aJJg.Q.u.I." 95.0|J| QatarEnergy

saudi aramco

%
' PDVSA

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022

d
ta:pR

National Iranian Oil Company
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Kuwait Petroleum Corporation



International National Oil Companies
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Majors

Ex¢onMobil Chevron
~—
—

TotalEnergies

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Independents

/W

= (‘Seog resources
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EST -1971
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‘ HESS \ Marathon Qil
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Oilfield Services Companies

Schiumberger

COSL

v
Weatherford

HALLIBURTON

NSy

S

Baker Hughes



Pure Downstream Companies

PHILLIPS

M

MARATHON

Valero
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Trading Companies

[ Vitol GLENCORE .,

Y

FIGURA



The Old and New Seven Sisters

« The Old Seven Sisters

@ {:3 ‘ \I¢ TEXACO Exxon MoDbll

* The New Seven Sisters?!

c
7
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J .--"': i 18

aramco

Gunzrnnm .m, @ CNPC  e¢rwm L

PETRONAS
Netional rnien O Co. PETROBRAS
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The Evolution of Standard Qil

i

STANDARD

Founded by industrialist
John D. Rockefeller
in 1870

In 1911, the US Supreme Court ruled that Standard Oil Trust must be
dissolved under the Sherman Antitrust Act and split into 34 companies.

KYS
OU Here are some of the key companies that resulted from the breakup:
Standard Oil o
of Kentucky
S UNOCAL
@ Uses qhevron v Acquired Acquired in 2005 Chevron
Standard Qil ._Iogo i o b ‘
of California
Acquired
in 2000
Standard Qil « ° .
of New York Merged Renamed
in1931 in 1963 E onMobil
@ Acquired Renamed Merged x
Standard Qil in 1959 in 1973 in 1999

of New Jersey “

LA

ol « —
R ndiang Renamed Acquired by
in 1925 BPin 1998

Acquired by
@ BP in 1987
Marathon Petroleum

Renamed in 1930 (spun-off in 2011)
T e O J

bp

The Standard Oil »
Company (Ohio)

The Ohio Ol L%
Company | ‘_

1 1 1 1 1 1 1 1 1 1 1 1 1 S
rd

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

visualcapitalist.com @
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Global Qilfield Services Market

Oilfield Service yearly demand forecast by segment
Billion USD

1 000 -

@ Seismic BEPCI RYSTAD ENERGY

900 - s
B Subsea m Drilling contractors

800 - B Well services and commodities B Maintenance and operations

700 -
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500 -

400
300 -
200 -

100
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Rystad Energy
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The Portfolio of Qilfield Services Companies

Advantage of Scale — Breadth of Technology Portfolio

Market scgments

Wireline Logging
Production Tstmg

_ Solid Controls
Surfaee Data Logging
Drill Bits

Surface Equip
Unit Hanufadunn

11
Schiumberger

B Market leadership I Fresence inthe category

Sowce: Spears Qi Market Repat Apell 2016, SLE Analysis

Schlumberger
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Long-term Growth in Schlumberger New Energy

Diversified
Exposure to multiple adjacent, high-growth sectors

Schlumberger
’) Core Portfolio

Schlumberger
New Energy

L)

Technology Driven Energy
Leveraging our strengths, combining our global footprint Forms in the Hydrogen
and technology industrialization capabilities Transition

@) Digital
Preferred Partner <

Accessing markets with unique partnerships, a strong
reputation, and recognized track record as industry leader

Bioenergy Geoenergy

Geothermal

Schlumberger
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Schlumberger New Energy Sectors

HYDROGEN CARBON GEO-ENERGY GEOTHERMAL LITHIUM / BATTERIES

\w“"’/

Genvia
3

“—”

&

Commercializing reversible Providing carbon capture Using geo-energy Leveraging our subsurface = Creating a pipeline of ventures
solid oxide electrolyzer and storage solutions to sources to provide and drilling expertise such as developing
technology to produce partners with concentrated digitally controlled to develop geothermal advanced lithium extraction

clean hydrogen emission streams heating and cooling power projects process technology

Schlumberger

227 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Rigs Market

N\

lLand

» Drilling
- Workover

Offshore

- Jackup
- Semisubmersible
» Drillship

/
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Offshore Rig Market

430

420

P P
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Drilling Rigs
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Competitive Utilization (%)

mmm Drilling  =——Competitive Utilization

Source: Bassoe Analytics

PetroView
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Average Number of Rigs Operational and Global Rig Utilization
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Top 10 Land Drilling Contractors
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Rigs Status by Type

Jackup Drillship Semisubmersible

m Drilling  mWarm/hot Stacked Cold Stacked Under Construction

Source: Bassoe Analytics

PetroView
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Active Rigs in MENA
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Completed Wells in Iran
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Ranking of 11 OFS Segments Based on Resilience to Energy Transition

OFS Segment ->

Rigs and Drilling

Dimension of diversification

g Industry & applicatio
e Geography & customer base

antractors

m Hydrocarbon (Oil / Gas)
Q Customer Carbon Footprint

BTN | N | T | O |

45 46 46 46
Assessed resiliency score* 29 33 24 37 44
(Higher is better) .
Rystad Energy
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Services Purchase by Segment

Billion USD
CAGR 2019-2023
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Middle East Update

To provide an update of recent evolutions in selected Middle East countries



Saudi Arabia General Information (2020)

Population (million inhabitants) 35.01
GDP per capita (S) 19,996
GDP at market prices (million S) 700,118
Proven crude oil reserves (million barrels) 261,600
Proven natural gas reserves (billion cu. m.) 8,438
Crude oil production *(1,000 b/d) 9,213.2
Marketed production of natural gas (million cu. m.) 119,000.0
Refinery capacity (1,000 b/cd) 2,927.0

OPEC
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Key Issues

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

Chevron holds a unique position as operator of the oil fields in the onshore portion of the Neutral Zone
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

Wood Mackenzie Saudi Arabia Upstream Summary 2018
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Petroleum and Other Liquids Production and Consumption (MBPD)
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Liquids Production by Hydrocarbon Type (data: 2018)
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Qil production by Location (2018)
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Electric Power Generation by Fuel
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Crude and Condensate Production by Development

Outlook

MMb/d

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

= Base production w Sanctioned ® Unsanctioned m Segregated condensate mYTF

IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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Aramco’s Consolidated Statement of Income

SAR UsD*
Year ended December 31 Year ended December 31

Note 2020 2019 2020 2019

Revenue 25 768,109 1,105,696 204,829 294,852
Other income related to sales 93,982 131,089 25,062 34,957
Revenue and other income related to sales 862,091 1,236,785 229,891 329,809
Royalties and other taxes (89,964) (182,141) (23,991) (48,571)
Purchases 26 (181,116) (225,170) (48,297) (60,045)
Producing and manufacturing (74,350) (58,249) (19,827) (15,533)
Selling, administrative and general (46,970) (36,647) (12,525) (9,773)
Exploration (7,293) (7,291) (1,945) (1,944)
Research and development (2,830) (2,150) (755) (573)
Depreciation and amortization 6,7 (76,208) (50,266) (20,322) (13,404)
Operating costs (478,731) (561,914) (127,662) (149,843)
Operating income 383,360 674,871 102,229 179,966
Share of results of joint ventures and associates 38 (3,554) (9,455) (948) (2,521)
Finance and other income 28 3,182 7,351 849 1,960
Finance costs 21 (10,564) (6,026) (2,817) (1,607)
Income before income taxes and zakat 372,424 666,741 99,313 177,798
Income taxes and zakat 9 (188,661) (336,048) (50,310) (89,613)
Net income 183,763 330,693 49,003 88,185

Net income (loss) attributable to

Shareholders’ equity 184,926 330,816 49,313 88,218
Non-controlling interests (1,163) (123) (310) (33)
183,763 330,693 49,003 88,185

Earnings per share (basic and diluted) 37 0.93 1.65 0.25 0.44

*  Supplementary information is converted at a fixed rate of U.S. dollar 1.00 = SAR 3.75 for convenience only.

Aramco’s Reports
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Aramco Operational Highlights

MSC Hydrocarbon production Crude oil production’ Reliability?
(mmbpd) (mmboed) (mmbpd) (%)
(2019: 12.0) (2019: 13.2) (2019: 9.9) (2019:99.2)
Gross refining capacity Net chemicals production Upstream carbon Flaring intensity?
(mmbpd) capacity intensity (scf/boe)

(million tonnes per year) (kg of COse/boe)
(2019: 6.4) (2019: 21.7) (2019: 10.4) (2019: 5.88)

Aramco'’s Reports
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United Arab Emirates General Information (2020)

OPEC

248

Population (million inhabitants) 9.28
GDP per capita (S) 38,661
GDP at market prices (million S) 358,869
Proven crude oil reserves (million barrels) 107,000
Proven natural gas reserves (billion cu. m.) 7,726
Crude oil production (1,000 b/d) 2,778.6
Marketed production of natural gas (million cu. m.) 55,064.5
Refinery capacity (1,000 b/cd) 1,272.0
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Key Issues

« Most of the UAE's oil and gas production (>95%) is in Abu Dhabi
» Five fields (Asab, Bab, Bu Hasa, Umm Shaif and Zakum) account for more than 85% of the total oil production

 Pipeline gas imports from Qatar started in 2007. Dubai was the first emirate to begin LNG imports in 2010,

followed by Abu Dhabi in 2016

« The volumes of sales gas available for the domestic market will be significantly lower, because of 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

Wood Mackenzie UAE Upstream Summary 2018
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Crude and Condensate Production by Development

5.0

Outlook

MMb/d

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

= Base production w Sanctioned ® Unsanctioned m Segregated condensate mYTF

IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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Irag General Information (2020)

OPEC
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Population (million inhabitants) 40.15
GDP per capita (S) 4,160
GDP at market prices (million S) 167,037
Proven crude oil reserves (million barrels) 145,019
Proven natural gas reserves (billion cu. m.) 3,714
Crude oil production (1,000 b/d) 3,996.6
Marketed production of natural gas (million cu. m.) 7,374.1
Refinery capacity (1,000 b/cd) 828.5
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Key Issues

Irag has enormous oil resources. The ministry of oil estimate is over 150 billion barrels, with over 10 billion

barrels in Kurdistan

Production has grown from 2.4 million b/d in 2070 to 5 million b/d capacity in 2019, with Kurdistan

contributing around 10%
It has 110 tcf of gas resources, mostly associated with oil production, but domestic demand is not being met
Irag has the potential to be a substantial contributor to OPEC supply for many decades

Kurdistan opened to foreign investors through license awards in 2002 and 2004, but the main influx started in

2006 with the award of the first Production Sharing Contract (PSC) in the region

Wood Mackenzie Iraq Upstream Summary 2020
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The Summary of Four Bid Rounds

Production*
Project or Initial June Plateau Max.
licensing block Operator Target 2012 target fee**
2008 Ahdab Petrochina il 25 129 140 6.00
Rumaila BP Oil 1173 1279 2 850 2.00
One West Qurna (I)  ExxonMobil Qil 268 417 2 825 1.90
(2009)  zubair Eni oil 201 225 1200  2.00
Missan Group CNOOC oil 97 91 450 2.30
West Qurna (I}  Lukoil oil 120 - 1800 1.15
Majnoon Shell il 175 21 1 800 1.39
Halfaya Petrochina il 70 34 535 1.40
{T;]%g) Gharraf Petronas oil 35 - 230 1.49
Badra GazpromNeft oil 15 - 170 5.50
Qairayah Sonangol Heavy oil 30 2 120 5.00
Najmah Sonangol Heavy oil 20 - 110 6.00
Akkas KOGAS Gas 1.03 - 4.1 5.50
-(rzh[;ig) Mansuriyah TPAO Gas 0.78 - 3.1 7.00
Siba Kuwait Energy Gas 0.26 - 1.0 7.50
Block 8 Pakistan Petroleum Gas-prone n/a - n/a 5.38
Four Block 9 Kuwait Energy Qil-prone n/a - n/a 6.24
(2012)  Block 10 Lukoil Qil-prone n/a . n/a 5.99
Block 12 Bashneft Qil-prone n/a - n/a 5.00

IEA Iraq Energy Outlook 2012
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Renegotiated Contract Terms

Project Revised Plateau Production Licence Revised state  Comments
Target extension equity
('000 b/d) (Years) (%)
Halfaya 400 10 10 -
Rumaila 2,100 5 6 R-factor removed
West 1,600 Unconfirmed 9.6 -
Qurna 1
West 1,200 5 No change Amendment includes construction of pipeline from
Qurna 2 Tuba to Fao
Zubair 850 5 No change R-factor removed
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Technical Service Contracts Performance

TSCs have more than doubled oil production
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Crude and Condensate Production by Development

Outlook

MMb/d

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

= Base production w Sanctioned m Unsanctioned

IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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Oman General Information (2020)

OPEC

257

Population (million inhabitants) 5.1
GDP per capita (S) 14,255
GDP at market prices (million S) 76,330
Proven crude oil reserves (million barrels) 5,400
Proven natural gas reserves (billion cu. m.) 700
Crude oil production (1,000 b/d) 951
Marketed production of natural gas (million cu. m.) 36,900
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Key Issues

Oman is the largest non-OPEC producer in the Middle East, dominated by state participated PDO

Stable operating environment has drawn a multitude of international investors but considerable value remains

locked up in PDQ’s Block 6, with less appetite and lower prospectivity in remaining acreage
Challenging geology and requirement for EOR technology has resulted in relatively high cost developments

Oman is a leading proponent of EOR developments in the Middle East, with steam flood, miscible gas and

polymer injection projects common

Oman offers Exploration and Production Sharing Agreements (EPSA) for new contracts. PDO Block 6 remains

under concession terms

Wood Mackenzie Oman'’s Upstream Sector
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Crude and Condensate Production by Development
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Outlook
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IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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OPEC Crude Capacity

Middle East OPEC crude capacity

Saudi Arabia: plans to boost crude capacity
14 - to 13 million b/d with development of a
number of offshore mega-projects

12

Kuwait: crude capacity
has declined in recent
years despite the addition
of new heavy oil capacity;

Iran: return to growth
heavily reliant on
sanctions being lifted
(we assume end-2025)

g g - and NIOC being able to we expect a return to
c grow capacity as 10C growth as drilling activity
[=] investment likely to increases over the next
E 6 - remain limited few years

Saudi Arabia Iran Iraq

Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Kuwait UAE

Other key OPEC crude capacity

m2021 m2025 w2030 w2035 w2040 m2045 =2050

Libya: the inability to
form a unity government
and resolve budgetary
issues is holding up
progress in the oil
sector; crude capacity
expansions are fairly
limited

Venezuela: some
recovery of production
expected in the medium
term based on an
assumed improvement
in the political situation;
attracting new capital
investment will be
challenging

Angola: despite brief
recovery in the late
2020's, due to new
field developments

and recent
discoveries, the long-
term outlook is
decline

Nigeria

Venezuela Libya Angola



Middle East Upstream Investment
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Oil in Iran

To present a briefing about Iran’s oil history and recent evolutions



Periods of History

1872-1949

« Concession

1954-19/9

- Consortium

1979-Now

- Service
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concessions

1872 1901 1908

Reuter D'Arcy g First Commercial
Concession Concession Exploration at MIS

1932-1933
1933 Agreement

1946

Qavam -
Sadchikov

1952

NIOC Statute
Ratification

1949 1957
Gass-Gulshaiyan Nationalization
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Consortium

1954

Consortium
Contract

1957 1957 1966
15t Oil Law Sirip Contract Erap Contract

1973

Consortium
Revocation

1974 1974 1979
2nd Oil Law Total Contract Revolution
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Service Contracts

1989-1993
1979 1987 Legislation of 1995

Formation of MOP 3 Oil Law Foreign Investment Total Contract
& Buy-Back

207 2012 2015 2076

—>
4th Qil Law MOP Law IPC Resolution NIOC Statute

2017
Total Contract
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Iran Oil Refineries
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Iran Petrochemical Plants (Examples)

Methanol Urea Olefin BTX

Arya Sasol

Fanavaran Khorasan
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Post JCPOA E&P Players in Iran

Wood Mackenzie

European majors

European mid-caps

Favoured by NIOC for their technology and know-how

ToTaw @ EI'II

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

euv _ YD
OMV 1’ CEpsn P ERENCO PGN'G

Political relations and Iran’s will to secure market share will help, but technical

reputation can disserve some
& @ weex s0PEX #° O

¢ DB
c"x pnaec '-'l.:lr:ﬂ- PTTEP PERTAMINA Ko E ns MITEUT&CO

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

il

Gsnmnm wkoit rosnert JARUBEZHNEFT
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lranian E&Ps

Petro Pars Government PEDC Private *
OIEC Public PGFK Public
Dana Energy Private IOEC Public
PEDCO Government Kayson Private
MAPNA Public Iran Ofogh Private
Khatam-ol-Anbia Public Pars Petro Zagros Private
IDRO Government Global Petro Tech Private *
Persia Public NDCO Public

Ghadir Public
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Classification of Iranian Energy Players

Investment
- NIOC » Arya Sasol « Tehran - Mahtab Gostar
- Dana Energy + Jam + Abadan - Mapna

Supply Chain
+ Jahan Pars - NIDC > OUTCC - Monenco

- Kayson * NDCO * LulehGostar - TEC
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Iran Land Drilling Players (August 2021)

PGFK
POA
MAPNA
NK
Sepenta
NIOC
GPTK
DDC
TDDC
PEDEX
OEOC
NDCO
NIDC

PetroView Iran Rig Report

20

m Active
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Iran Offshore Drilling Players (August 2021)

NIOC

OKDC

MAPNA

POKC

DCI

M

NIDC

NDCO

PGFK
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1
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PetroView Iran Rig Report
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Business Strategies

To provide examples of some emerging business strategies developed by oil
and energy companies



Key Success Factors for Internationalization of NOCs

Compelling value
proposition

Leveraging cultural
. ’ Clear and focused
and geopolitical
advantages strategy

making commitment

Robust international

Rigorous screening

: business
and portfolio development
management capabilities

ADL
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Main Decisions

- What do we want to be known for in the future?

- How big do we want to be?

- What is our target balance between operatorship and non-operatorship of portfolio assets?

- What is our appetite for risk?

- What financing approach is needed to support our growth strategy?

BCG
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6 business models

BCG

277

Value creation

A Integrated E&P =
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6 E&P Business Models

Integrated E&P players (Anadarko, Premier Qil, & Apache):

+ Balanced portfolio across technologies, geographies, and phases life cycle.

Explorers (Cairn Energy, Kosmos Energy, & Cove Energy)

+ Concentrate on exploration of frontier areas and early monetization of discoveries.

Regional specialists (Pacific Rubiales Energy, Afren, & Pluspetrol):

« Specific countries with established presence & high degree of familiarity.

Nonconventional specialists (Chesapeake Energy, Canadian Oil Sands, & Husky Energy):

+ Such as heavy oil, shale oil, and oil sands.

Operations specialists (including Perenco, Black Elk Energy, & Occidental Petroleum):

- Efficient extraction from existing fields.

— Non-operator E&P players (Mitsui & Co. & Galp Energia)

+ Use their relationships with NOC's and governments to gain access to high-quality assets & manage those assets but do not act as operators.

BCG
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Deloitte Upstream Diversification Index
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Oil and Gas Capability Areas

Capability Area Description Example

Occidental

E&P value chain Enhanced oil recovery

Capabilities with respect to a particular part of the E&P value chain

Commercial situation Capabilities to secure assets in particular commercial situations

. i . . . : Lundin
Capabilities with respect to operating in a particular geographic area Norwegian North Sea
Play types Capabilities regarding exploration in particular geological play types Tullow _Oil
Rift basins, stratigraphic traps
Technolo Capabilities in application of a particular specific technolo Statoil
9y P PP P P 9y Harsh environments
Operational Capabilities to combine various technologies and operating practices EOG
P P 9 P ap U.S. shale plays
Capabilities relating primarily to one particular product BG
P gp y P P Gas value chain
Partnerships Capabilities in establishing and leveraging partnerships Wintershall .
Gazprom partnership
Political situation Capabilities to operate under particular political circumstances gissia

Bilateral negotiations

PWC
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Portfolio Management Components

PWC
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Optionality

« A company has optionality if it can quickly, effectively & efficiently shift its focus from underperforming

businesses, assets & projects to better-performing ones that fit with its current strategy and enhance the

overall value of the portfolio.

« A company will best leverage its optionality if it can:

 Proactively identify potential changes in its operating environment and review the impact of these changes on its project

and portfolio

 Rapidly decide on a suitable course of action that would at the very least preserve, but ideally enhance, the value of its

portfolio

 Act in a timely, cost-efficient and effective manner

EY
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Optionality at the Corporate Level

EY
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In a constantly changing environment, whatever capital structuring you do in your business today will almost certainly not be optimal tomorrow
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Net-Zero by 2050 Demands Unprecedented Efforts

Build wind onshore and offshore Fliminate ﬂgﬁ}fg Improve ?I‘Oduct Efflc:lency
Hydrogen kquip with ccus Deploy solar
Widespread digitalisation Fuel-cell trucks Low-carbon gases
ll]]ll]l’ﬂtlﬂ]l Low-emissions shipping Bdtend and dg|tal|se grlds

batteries & electrolysers Modernise hydropower
Advanced biofuel production Expand nuclear power &develop SVRs

E |eCtrIC CarlS Install batteries and solar at home i
Buy energy efficdent appliances Walk or eycle short trips
Turp down air, conditioning F(y less Often
WOI‘k fI‘OIIl home Upgrade home heating to heat pumps

rive more slowly )
Increase l?ecycliné R@U’Oflt homes
Clean electricity investment

Invest in innovation Align portfolios with low-emissions activities
Develop new financial tools to unlock private capital )
Investment guidelines Improve bankability of efficiency investments

Manage risks for new technologies [NCrease (nvestment in renewables

Government
policies

IEA
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Current Diversification Options by Selected International Oil Companies and NOCs

Activity and investment in selected alternative businesses

Solar PV and

Company wind Geothermal Elect[icity Bioenergy towscarbon Mature-_hased
generation services hydrogen solutions

BP ° s o . ° °

Eni ® °® ® ° °

Shell ® ° ° ° o

TotalEnergies ® Py ° ° o

Chevron ® ® °

ExxonMobil ° °

ConocoPhillips

Saudi Aramco ® °

ADNOC ® °

CNPC ® ®

Sinopec ® °

CNOOC

|IEA World Energy Investment 2022
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Capex by Selected Oil and Gas Companies on Clean Energy Technologies

—~20 - 10%
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Solar PV Onshore wind
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mom Biofuels mm ow-carbon hydrogen
== Energy storage Other

-eo=Percentage of total upstream investment
IEA. All rights reserved.

Motes: Includes the majors, ADNOC, CHNPC, CNOOC, Equinor, Gazprom, Kuwait Petroleum Corporation, Lukoil, Petrobras, Repsol, Rosneft, Saudi Aramco, Sinopec
and Sonatrach. The estimated clean capex in 2022 is based on investment spending announced to 31 March 2022 and assumes that this pace of investment is
maintained throughout the year.

|IEA World Energy Investment 2022
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Changes to Follow

287

Resource Abundance and Importance of Costumer Preference
A A A LB L Al A2

More Competitive and Productive Landscape For The Industry
A L L L L L S

Major Changes in Global Economy Shape and Living Standards
A A A L LA 3 S

Lower for Longer Prices and Peak Demand for Liquid Fuels
A A A A L L Ay

Digitalization of the World Economy with Effects on the Industry
A A L L L 2l S

Increasing Pressure From Regulators and Society to Lower Emissions
A A A Al L L L
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Strategic Decisions

Focus on Core Deploy key internal capabilities and divesting non-core assets through bold
Competencies M&A actions (DNO, BP, Perenco)

Diversification and Expand into other geographical areas to investment in new opportunities
Internationalization  [(OlSMEEI{IIER))

Investment in low-carbon energy (gas and renewables), and in carbon

Low-carbon Investment capture and hydrogen (BP)

Integration and Mergers of upstream and downstream assets to build an integrated energy
Consolidation company (Aramco, 0Q, ADNOC)

Leverage technical and financial capabilities to be present through whole
energy value chain (ADNOC)

Partnership
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Iran’'s Oil Potential

To provide a basis for understanding Iran’s oil production potential



lIran’s Oil Production Potential

cdi g slousl

February 25, 2019

ude oil production

Oil production (MMBPD)

i SA i i

Cenl EQP 05558 33 o0 &1yl 31 gaudlunl ol B
olis 33l Jlw 60 394> b 1y yeas sdgi &S
Iy )28 3dgi 394> g @)3%y (DLS3 3l a0 50
oS sl

SO glaase glad glnl s gl & 38395 BB
QIHI adgi eudyb \')925| VY BRYY) 3J)J daSadlgi
el yliug s 80w S Sga>

9 ol powes 513 b ahngy sdgi wodyb B
sl plyaw sgas (ol ) pewsy ls3 b 1S 50l

S adgi 53 183 slast yei s 3lye 2> B

236 Casline gybma ga b olsl 4o B
S slasd! o Yl oy dldwlio g cowd

9 =95 0330 ¢Sk @ oSl 2ls pay
T3l LT < C3gle yal by cmeust azdly S35 Oolylal
..).5)‘.) O')‘JJ j| )

Economics and Oil Telegram Channel

290 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Oil Production: Iran Versus Competitors

Qil production (MMBPD)
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EIA, OPEC, Brookings
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Reserve to Production Ratio (Years)
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Iran Upstream Asset Lifecycle Issues

Exploration and Appraisal

- New Exploration Opportunities

- Shale Exploration
- Appraisal of Opportunities

Development and Production

- 200+ Undeveloped Assets
- Limited Production
- Low OPEX in Brownfields

IOR / EOR

- Recovery Factor Around 25%
- Focus on IOR/EOR

- Limited access to Technology
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Recovery Factor in Selected MENA Countries’ Assets

70% - Heavy investment and EOR in
Saudi/Kuwait
I0C-backed Iraq fields with
o high rates West Qurna 2 Ghawar
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Wood Mackenzie Opportunities in Middle East, Iraq & Iran 2018
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