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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 Tidext 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 Repor2022
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Final Energy Consumption by Fuel Under Further Acceleration Scenario (Million TJ)
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McKinsey Global Energy Perspective2022
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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 Energy2022
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World Total Final Consumption by Source
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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 Energy2022
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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 SourceTwh)
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World Solar PV Electricity Production by Region{wh)
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Underestimating Renewables

Solar:

GW
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McKinsey What if the latest wind and solar auction results were the new reality of electricity prices?
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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
100% 100% 100%
—0— Accelerated
—o— Net Zero
—o— New Momentum
80% 80% 80%
60% 60% 60%
40% 40% 40%
20% 20% 20%
0% 0% 0%
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050

* Includes wind, solar, bioenergy and geothermal

BP World Energy Outlook022
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Global LCOEs from Utilityscale Power Generation Technologies

Biomass Geothermal Hydropower Solar Onshore Offshore Concentrating
photovoltaic wind wind solar power
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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 longterm November 2021 outlook to 2050
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The Key Differences Between Electric Cars

A AEV: AlElectric Vehicle. Run only on electricity, either from a battery (BEV) or a fuel cell (FCEV).

A

A

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, BEXEV, 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 teégource kit, which
addresses only PEVs.

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

PEV: Plugin Electric Vehicle. An EV that plugs in to an external source to charge an dmoard battery that provides the electrcity for the
electric motor.

PHEYV: Plugin Hybrid Electric Vehicle. PHEVs use both an ICE and an electric motor with a battery that recharges by plugging anan external
source.

https://openroadautogroup.com/

m
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Light Vehicles Sales and Stock

Global light vehicles sales Share% in light vehicles sales
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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
{Over 22.5 million bid will be saved by switching to EVs (over 18 million = Non-Energy Use
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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
hOutput

Energy
hinput
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Energy Intensity

Energy
hinput

GDP
hOutput
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Energy Efficiency and Energy Intensity

A 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.

A 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.

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

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

United States Department of Energy
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IEA 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 Trendsl1990-2018
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Energy Intensity

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

country b region b

0.17 toe/1000 USD (2010 PPF) World
— — Wor

——_'_"—-—-—__—_‘___:—______ — Developing Countries

x‘

0 toe/1000 USD (2010 PPF)
2000 207

IEA Energy Efficiency Indicators

Energy Strategy MasterClass | Ramin Forouzandeh | AUG&022



Global Energy Intensity,1990 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 Oll
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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 Hubbert1956
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Oill Demand in Three Scenarios

Oil demand Change in oil demand (2019 - 2050)
Mb/d Mb/d
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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 Peri@d35t 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 18040
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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

mmm North America I Europe
s OECD Pacific mmm China
4 - mm India mmm Other Asia
= Middle East | atin America
mm Africa mmm Russia/Caspian
3 4 =g T 0tal
52 ]
re)
c
S1-
=
0
_1 i
_2 i
_3 4

2020-21 2022-25 2026-30 2031-35 2036-40 2041-45 2046-50



Breakeven Cost for New Oil Projects

Post-tax breakeven costs for new oil projects at a 10% rate of return by country through

2030G
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Estimated Present Value of Future Oil and Natural Gas Production t2040
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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 Transition2020
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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 Transition2020
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New Versus Old Peak Oill

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

Energy Strategy MasterClass | Ramin Forouzandeh | AUG&022



GHG

A Carbon Dioxide (CQ) Global Emissions by Gas 2014, %)

3

A Methane
A Nitrous Oxide
A Fluorinated Gases (Fgases)

A Water Vapor!

m CO2 = Methane Nitrous Oxide Fluorinated Gases

Www.epa.gov
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Global Greenhouse Gas Emissions
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35
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CQO2 Emissions from Energy Combustion and Industrial Processes,1900-2021
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IEA Global Energy Review: COEmissions in 2021
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COF Emissions Per Fuel And Energy And Landise 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 netzero transition: What it would cost, what it could bring2022
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Share of Emissions per Energy and Landise 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 netzero transition: What it would cost, what it could bring2022
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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 CQ Emissions from Fossil Fuels by World Region

. 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
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EmissionsXStopes

N\

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

Scope 2: Electricity indirect GHG emissions

h Emissions from the generation of purchased or acquired electricity, steam, heating, or cooling consumec
by the reporting company

Scope 3: Other indirect GHG emissions

h 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 (Scop8) Accounting and Reporting Standard2011
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Overview of GHG Protocol Scopes and Emissions Across the Value Chain

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3
@ INDIRECT
purchased SN
goods and

services

transportation
and distribution

company ‘

Facilities Il

processing of y :
-g soldpmdum 9 y A
« ‘ E
company E LN leased
vehicles N “s""m -
generated in treatment of
operations sold products

Upstream activities Reporting company Downstream activities

Greenhouse Gas Protocol Corporate Value Chain (Scop®) Accounting and Reporting Standard2011
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CQO2 Emissions In The WEQG2021 Scenarios Over Time

STEPS

SDS

NZE
2000 2010 2020 2030 2040 2050

IEA World Energy Outlook021
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Global Median Surface Temperature Rise Over Time

o £ 0
D D L STEPS
2 0 I PP PPPUPPP APS
LE o — SDS
NZE
10
107
2000 2020 2040 2060 2080 2100

IEA World Energy Outlook021
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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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B Supply - Fuels m Supply - Power = End-use
IEA World Energy Investmen2022
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Investment in Fuels Supply
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400
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mOil mGas = Coal = Clean Fuels
IEA World Energy Investmen2022
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Investment in Power Supply
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IEA World Energy Investmen2022
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Overview of Energy Investment

500 Fuels ASupply PO\ANeI’ End-use
| |
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IEA World Energy Investmen2022
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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 Investmen2022
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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 Investmen2022
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Upstream Development Capex

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

1,000
Growth
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Discipline o
~ 500 Recovew Dlsclpllne
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D ~N 0 ©
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real terns)
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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
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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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Wood Mackenzie How much does the oil and gas industry need to spend?
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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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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
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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®

! 4%
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 OIil 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 and2020-2050

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 Outlook022
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Iran Energy Profile

To provide an overview of Irang energy basket, based on Irat§ Hydrocarbon
Balance 1397



Energy Flow in1397
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IIES Irang hydrocarbon balance 1397
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Energy Flow Summary

3405 MBOE 582 storage 2343 MBOE 1449 MBOE
239 expor 72 mermal

Primary Energy 164 injection Primary Energy Final Energy

Production 128 flare Supply Consumption

IIES Irang hydrocarbon balance 1397
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Primary Energy Production (MBOE)

14.1
I_14.5

= Ol

= Rich Gas
Nuclear, Hydro, Renewables
Others

IIES Irang hydrocarbon balance 1397
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Final Energy Consumption by Sector (MBOE)

165

= Residental

= Commercial
Industrial
Transport

358 m Agriculture

m Petrochemicals Feed

375

IIES Irang hydrocarbon balance 1397
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Final Energy Consumption by Fuel (MBOE)

117 64

m Condensate & NGL
= Gas

Power
179 Gasoline
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m Others
770

IIES Irang hydrocarbon balance 1397
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Iran Energy Flow (399)
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Value of Fossitfuel Subsidies by Fuel in the Top25 Countries (2019)

IEA
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