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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

3

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)
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BP Statistical Review of World Energy 2022
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World Total Final Consumption by Source
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IEA key world energy statistics 2021
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World Total Final Consumption by Region
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IEA key world energy statistics 2021
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World Total Energy Supply by Source
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IEA key world energy statistics 2021
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World Total Energy Supply by Region
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IEA key world energy statistics 2021
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World Energy Consumption
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BP Statistical Review of World Energy 2022
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Two dimensions of the energy cake

How 
much

Size of the 
cake

Energy 
efficiency

GDP growth, 
population

From 
where

Ingredients of 
the cake

Electrification 
and 

renewables

Environmental 
policies
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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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IEA key world energy statistics 2021
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World Electricity Generation By Source (Twh)
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IEA key world energy statistics 2021
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World Solar PV Electricity Production by Region (Twh)
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IEA key world energy statistics 2021
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Underestimating Renewables
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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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IEA World Energy Outlook 2021
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Electricity Generation (TWh)
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IEA World Energy Outlook 2021
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Gradual Shift in Energy Demand
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BP World Energy Outlook 2022
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Global LCOEs from Utility-scale Power Generation Technologies
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IRENA Renewable Power Generation Costs in 2021
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LCOE by Technology
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IEA Projected Costs of Generating Electricity 2020
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Key Metrics

CAPEX LCOE VALCOE
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Global EV Sales

23

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 PEVs.

• 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. 
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https://openroadautogroup.com/
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Light Vehicles Sales and Stock
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Wood Mackenzie Macro Oils long-term November 2021 outlook to 2050
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The Displacement Effects from EVs, FCVs and Natural Gas in Transport
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Wood Mackenzie Macro Oils long-term November 2021 outlook to 2050
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Changes in Liquids Demand from Light Vehicles 
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Wood Mackenzie Macro Oils long-term November 2021 outlook to 2050
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Efficiency
To provide an overview of scale and importance of energy efficiency in energy 
transition



Productivity Increase

GDP

• Output

Energy

• Input
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Energy Intensity

Energy

• 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.
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United States Department of Energy
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IEA Energy Atlas
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IEA Energy Atlas
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World GDP and TES Trends, 1990-2018
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IEA Energy Efficiency Indicators
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Energy Intensity
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IEA Energy Efficiency Indicators
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Global Energy Intensity, 1990 Compared to 2018
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IEA Energy Efficiency Indicators
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Energy Intensity
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OPEC World Oil Outlook 2021
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OECD Total Final Consumption by Source (EJ)
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IEA key world energy statistics 2021

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Services and Manufacturing in Selected IEA Countries: Energy Per Value Added
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IEA key world energy statistics 2021
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Peak Oil
To present two definitions of peak oil: the old and the new one



Peak Oil
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Nuclear Energy and the fossil fuels by M. King Hubbert, 1956
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Oil Demand in Three Scenarios
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BP World Energy Outlook 2022
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Peak Oil Scenarios
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McKinsey
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Peak Oil Demand Year (Base Case)
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Average Annual Oil Demand Growth
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OPEC World Oil Outlook 2021
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Average Annual Oil Demand Growth in OPEC WOO for Period 2035–2040 
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OPEC World Oil Outlook 2021
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Required Investment
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McKinsey global oil outlook to 2040
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Global Crude Oil and Condensate Outlook Balance in 2040
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Demand Peak By Product And Region
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Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Breakeven Cost for New Oil Projects
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Saudi Aramco prospectus
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Estimated Present Value of Future Oil and Natural Gas Production to 2040
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IEA World Energy Outlook 2020
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Unburnable Carbon
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Tejarat-e Farda
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Stranded Assets
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IEA The Oil and Gas Industry in Energy Transitions 2020
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Average Annual Net Income for Private Companies
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IEA The Oil and Gas Industry in Energy Transitions 2020
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New Versus Old Peak Oil

Supply

Resource 
Scarcity

Asset Over-
exploitation

Old
Demand
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Stranded 
Assets

New
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Climate Change
To introduce climate change fundamentals



Greenhouse effect
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Wikipedia on Greenhouse gas
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GHG

• Carbon Dioxide (CO2)

• Methane

• Nitrous Oxide

• Fluorinated Gases (F-gases)

• Water Vapor!
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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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CO₂ Emissions Per Fuel And Energy And Land-use System, 2019, Share

60

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



Average Temperature Anomaly (Global)
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www.ourworldindata.org
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Annual CO₂ Emissions from Fossil Fuels by World Region
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www.ourworldindata.org

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Emissions’ Scopes

Scope 1: Direct GHG emissions

• Emissions from operations that are owned or controlled by the reporting company

Scope 2: Electricity indirect GHG emissions

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

Scope 3: Other indirect GHG emissions

• All indirect emissions (not included in scope 2) that occur in the value chain of the reporting company, 
including both upstream and downstream emissions 
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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
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Greenhouse Gas Protocol Corporate Value Chain (Scope 3) Accounting and Reporting Standard 2011
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CO2 Emissions In The WEO-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

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



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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IEA World Energy Investment 2022
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Investment in Fuels Supply
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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
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IEA World Energy Investment 2022

Fuels Supply Power End-use
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Annual Global Energy Investment Benchmarked Against The Needs
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IEA World Energy Investment 2022
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Global Annual Investment in the Power Sector By Technology
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IEA World Energy Investment 2022
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Upstream Development Capex
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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
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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
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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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Wood Mackenzie Competing for capital in a downcycle
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Upstream Investment in New and Existing Oil and Natural Gas Fields
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IEA World Energy Investment 2022
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Ownership Of Oil And Gas Reserves, Production and Upstream Investment
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IEA The Oil and Gas Industry in Energy Transitions
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Share of Upstream Investment by Company Type
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IEA Oil 2021
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Energy Investments by Technology in Two Scenarios
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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
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McKinsey The global energy landscape is going through major shifts: What does this mean for value pools in energy?
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EBIT in Upstream Oil in Three Scenarios
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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
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BP World Energy Outlook 2022
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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
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IIES Iran’s hydrocarbon balance 1397

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Energy Flow Summary
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IIES Iran’s hydrocarbon balance 1397
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Primary Energy Production (MBOE)
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IIES Iran’s hydrocarbon balance 1397
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Final Energy Consumption by Sector (MBOE)
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Final Energy Consumption by Fuel (MBOE)
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IIES Iran’s hydrocarbon balance 1397
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Iran Energy Flow (1399)
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VCM Study
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Value of Fossil-fuel Subsidies by Fuel in the Top 25 Countries (2019)
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IEA
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Key Issues

Energy

• Efficiency

• Subsidies

• Sustainability

• Emission

Oil & Gas

• Investment

• Fiscal Regime

• Governance

• Technology

Power

• Efficiency

• Emission

• Pricing

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



A Simplified Overview

C1

• Gas 
industry

• Methanol

• Ammonia

C2

• Ethylene

C3, C4

• LPG

• Propylene

• Butadiene

Naphtha, 
Gasoline

• Crackers

• BTX

Jet, 
Kerosene

Diesel, 
Gasoil

VB, LC

• Fuel Oil

• Bitumen

• Lubricants
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Gas-related Abbreviations

• Compressed Natural Gas (Cars in Iran)

CNG

• Liquified Natural Gas (Power Sector)

LNG

• Natural Gas Liquid (C2+ for Olefin, …)

NGL

• Liquid Petroleum Gas (C3 & C4 for fuel, …)

LPG

• Gas to Liquid (Convert C1 to Products)

GTL
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Distillation Tower
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Industry Flow

99
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Petrochemical Feedstock and Derivatives
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IHS Markit Petrochemical Industry Overview
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From Crude Oil to Basic Petrochemicals
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IHS Markit Petrochemical Industry Overview
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From Natural Gas to Basic Petrochemicals
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IHS Markit Petrochemical Industry Overview
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How petrochemicals are used
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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)
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IHS Markit

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Resources Classification Framework
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SPE Petroleum Resources Management System
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Distribution of Proved Reserves
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BP Statistical Review of World Energy 2021
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Top Oil Producers, Net Exporters and Net Importers

108

IEA Key World Energy Statistics 2021
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Oil Production and Consumption by Region
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BP Statistical Review of World Energy 2021
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Major Oil Trade Movements (2021)
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BP Statistical Review of World Energy 2022
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Crude Oil Prices (Nominal and Real)

111

BP Statistical Review of World Energy 2022
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Short-to-medium Term Oil Price Forecast Methodology

Demand

• GDP Growth

• Mobility

• Industry Activity

Supply

• Non-OPEC+

• Shale Oil

• OPEC+

Stocks

• OECD Commercial 
Stocks

• SPR

• Major Hubs

Outlook
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Global Liquids Demand and Demand Growth
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BP Statistical Review of World Energy 2022
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Demand Destruction in 2020 (MBPD)
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World Oil Demand (MBPD)
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OPEC Monthly Oil Market Report July 2022
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Non-OPEC Liquids Production
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OPEC Crude Oil Production (Secondary Sources)
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OPEC Crude Oil Production (Direct Communications)
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OPEC Monthly Oil Market Report July 2022
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OPEC Secondary Sources

Platts Argus
Energy 

Intelligence
IHS Markit IEA EIA
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Market Balance by OPEC
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Market Balance by IEA
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OECD Commercial Stocks
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OPEC Spare Capacity
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Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Long-term Oil Demand Outlook by Region
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OPEC World Oil Outlook 2021
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Long-term Oil Demand Outlook by Sector
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OPEC World Oil Outlook 2021
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Oil Demand Growth By Sector
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OPEC World Oil Outlook 2021
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Long-term Global Liquids Supply Outlook
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OPEC World Oil Outlook 2021
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Demand and Supply Growth
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Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Cost Curve Of New Global Crude Oil Supply In Select Areas To 2040
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Global Liquids Production Capacity
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Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Non-OPEC Key Country Production Change from May 2021
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World Crude and Condensate Production
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IHS Markit
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Global Crude and Condensate Supply Outlook by Category and Breakeven Price
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US Shale Oil
To provide an overview of US shale oil dynamics



An Old Story
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Tejarat-e Farda Magazine
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Definition

136

EIA
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Weekly US Crude Oil Production
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EIA Drilling Productivity Report
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EIA DPR
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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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OPEC World Oil Outlook 2021
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Long-term US Tight Oil Sensitivities
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OPEC World Oil Outlook 2021
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U.S. Crude Oil Production
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EIA
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Natural Gas Plant Liquids Production By Region And Type
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Tight Oil Development
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EIA
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US Shale Oil CFO and Capex
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Rystad Energy
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Breakeven Reduction

Structural

• Wells Productivity

• Drilling & Completion Efficiency

Cyclical

• Cost of Drilling & Operating

• High-grading
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Petroleum Economist

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Initial Production Rates In Tight Oil Formations
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EIA
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Permian Basin P50 Drilling and Completion Cost by Completion Year
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Rystad Energy

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



US Upstream Investment
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OPEC World Oil Outlook 2021
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Refining & Chemicals
To draw a comprehensive picture of refining and chemicals sectors



Low Complexity: Hydroskimming (Topping)
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Valero
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Medium Complexity: Catalytic Cracking
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Valero
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High Complexity: Coking / Reside Destruction 

154

Valero
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Global Oil Demand by Product
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IEA Oil 2021
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Refinery Output by Product
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IEA Key World Energy Statistics 2021
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Top Refining Companies by Capacity (MBPD)

0

1

2

3

4

5

6

157

McKinsey
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Distillation Capacity Additions (2019–2045)
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OPEC World Oil Outlook 2021
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Distillation Capacity by Region, Annual Change
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McKinsey Global downstream outlook to 2035 June 2021
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Refining Margins by Region
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BP Statistical Review of World Energy 2021
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World Refined Product Demand
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IHS Markit
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World Refinery Yields
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IHS Markit
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Long-term Benchmark Margin Outlook (USGC Margins Include RIN Costs)
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Refining Petrochemical Integration
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IHS Markit Crude Oil to Chemicals (COTC): A Major Disruptor
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COTC: Ultimate integration / Merger 
of refinery and Petrochemical

Full: Refining + Steam Cracking + PX 
Complex

Single: Refining + Steam Cracking or 
Refining + PX Complex

Refining Plus: Refining + BTX + 
Propylene

Refining

COTC Configures a Refinery to Produce Maximum Chemicals
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COTC Projects (2019)
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IHS Markit Crude Oil to Chemicals (COTC): A Major Disruptor

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Nelson Complexity Index of Iran Refineries
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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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OIES forum may 2021
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Iran Refineries: Fuel or Feed
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VCM Study

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Oil Demand in the Petrochemical Sector
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OPEC World Oil Outlook 2021
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Production Growth for Selected Bulk Materials and GDP
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IEA The Future Of Petrochemicals
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World Capacity for Primary Petrochemicals
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IHS Markit

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Regional Share of Capacity for Primary Petrochemicals
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IHS Markit
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Feedstock Options by Chemical Product
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IEA The Future Of Petrochemicals
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Yield of Individual HVCs in Multi-product Processes
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IEA The Future Of Petrochemicals
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Primary Feedstock Use and Chemical Production by Region
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IEA The Future Of Petrochemicals
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The ICIS Top 100 Chemical Companies 2020 ($B)
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The ICIS Top 100 Chemical Companies 2020
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ICIS
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Gas and LNG
To Provide a comprehensive review of gas and LNG markets



Natural Gas Value Chain
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Kearney Introduction to Natural Gas 2014
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Volumetric energy density of chemical fuels (MJ/liter)
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Kearney Introduction to Natural Gas 2014
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Distribution of Proved Reserves
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BP Statistical Review of World Energy 2021
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Global Gas-demand Outlook by Sector
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McKinsey Gas Outlook to 2050 2021
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Top Countries by Reserves
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Top Countries by Production and Consumption (BCM)
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Producers, Net Exporters and Net Importers of Natural Gas
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IEA Key World Energy Statistics 2021
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The Geopolitics of Gas
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BP Statistical Review of World Energy 2021
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Global Domestic Consumption (BCM)
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McKinsey Gas Outlook to 2050 2021
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Natural Gas Inter-regional Trade (BCM)

Inter-regional 
Trade

940.1

Inter-regional 
Pipeline Trade

452.2

LNG Trade

487.9
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Natural Gas Major Inter-regional Trade Movements (BCM)
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Key LNG Importers (BCM)
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Key LNG Exporters
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Typical Cost Breakdown Of LNG Value Chain
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LNG Supply by Region
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Global LNG Demand
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Domino Effect: High Coal Prices, Tight LNG Markets, Lift Fuel-oil Cracks
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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The Breakeven Prices of Gas Projects
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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North America Gas Balance

198

Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Europe Gas Balance
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Russia Piped Capacity and Flows to Europe
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Asia Gas Balance
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Regional Gas Demand by Sector
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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LNG Supply and Demand by Project Development Status
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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Gas and LNG Investment Requirements to 2032
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Global Gas Markets

Gas-on-gas markets

US

Indexed to energy prices

EU

Asia

Regulated

Middle East
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www.natgas.info
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Oil Parity
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www.natgas.info
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Gas Prices
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BP Statistical Review of World Energy 2021
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LNG Prices in Asia
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McKinsey Reflecting on 2021 global LNG and European pipeline flows 2021
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LNG Cost Comparisons
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McKinsey Reflecting on 2021 global LNG and European pipeline flows 2021
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Price Economics Logic ($/MMBTU)
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McKinsey
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LNG Price Asia vs TTF
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Wood Mackenzie Global Gas investment horizon outlook to 2032 November 2021
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South Pars
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Major LNG Projects

213

Wood Mackenzie Iran Upstream Summary 2019

Pars LNG

Phase 11

Total, PETRONAS, and NIGEC

10 mmtpa

Cancelled

Iran LNG

Phase 12

NIOC and OPIC

10.5 mmtpa

Delayed

Persian LNG

Phases 13 and 14

Shell, Repsol, and NIOC

16 mmtpa

Cancelled
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14. Players
To provide a framework for understanding types and categories of oil and 
energy companies



BP Business Model

215

BP
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Key Players Classification by IEA

NOC INOC Majors Independents

OFS Co.
Pure 

Downstream 
Co.

Trading Co.
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National Oil Companies

217 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



International National Oil Companies
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Majors
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Independents
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Oilfield Services Companies
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Pure Downstream Companies
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Trading Companies
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The Old and New Seven Sisters

• The Old Seven Sisters

• The New Seven Sisters?!
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The Evolution of Standard Oil

225 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Global Oilfield Services Market
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Rystad Energy
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The Portfolio of Oilfield Services Companies
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Schlumberger
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Long-term Growth in Schlumberger New Energy
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Schlumberger
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Schlumberger New Energy Sectors
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Schlumberger
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Rigs Market

Land

• Drilling

• Workover

Offshore

• Jackup

• Semisubmersible

• Drillship
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Offshore Rig Market
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PetroView
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Average Number of Rigs Operational and Global Rig Utilization
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Westwood Global Energy Group
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Top 10 Land Drilling Contractors
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Rystad Energy
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Rigs Status by Type
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PetroView
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Active Rigs in MENA
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OPEC
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Completed Wells in Iran
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Ranking of 11 OFS Segments Based on Resilience to Energy Transition
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Rystad Energy
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Services Purchase by Segment
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Rystad Energy
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16. Middle East Update
To provide an update of recent evolutions in selected Middle East countries



Saudi Arabia General Information (2020)

240

OPEC

Population (million inhabitants) 35.01

GDP per capita ($) 19,996

GDP at market prices (million $) 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
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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

241

Wood Mackenzie Saudi Arabia Upstream Summary 2018
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Neutral Zone
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Platts
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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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Wood Mackenzie Saudi Arabia Upstream Summary 2018
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Oil production by Location (2018)
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Wood Mackenzie Saudi Arabia Upstream Summary 2018
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Electric Power Generation by Fuel
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Crude and Condensate Production by Development
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IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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Aramco’s Consolidated Statement of Income 
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Aramco’s Reports
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Aramco Operational Highlights
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Aramco’s Reports
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United Arab Emirates General Information (2020)

250

OPEC

Population (million inhabitants) 9.28

GDP per capita ($) 38,661

GDP at market prices (million $) 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
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Wood Mackenzie UAE Upstream Summary 2018
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Crude and Condensate Production by Development
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IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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Iraq General Information (2020)
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OPEC

Population (million inhabitants) 40.15

GDP per capita ($) 4,160

GDP at market prices (million $) 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

• Iraq 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 2010 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

• Iraq 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
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Wood Mackenzie Iraq Upstream Summary 2020
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The Summary of Four Bid Rounds
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IEA Iraq Energy Outlook 2012
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Renegotiated Contract Terms
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Technical Service Contracts Performance
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Crude and Condensate Production by Development
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IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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Oman General Information (2020)
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OPEC

Population (million inhabitants) 5.1

GDP per capita ($) 14,255

GDP at market prices (million $) 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 PDO’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
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Wood Mackenzie Oman’s Upstream Sector

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Crude and Condensate Production by Development
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IHS Markit Asia Pacific and Middle East crude and condensate production outlook 2021
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OPEC Crude Capacity
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Wood Mackenzie Macro Oils long-term 2021 outlook to 2050 November 2021
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Middle East Upstream Investment
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Wood Mackenzie MENA upstream in brief 2021
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17. Oil in Iran
To present a briefing about Iran’s oil history and recent evolutions 



Periods of History

1872-1949

• Concession

1954-1979

• Consortium

1979-Now

• Service
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Concessions

1872

Reuter 
Concession

1901

D’Arcy 
Concession

1908

First Commercial 
Exploration at MIS

1932-1933

1933 Agreement

1946

Qavam -
Sadchikov

1949

Gass-Gulshaiyan

1951

Nationalization

1952

NIOC Statute 
Ratification
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Consortium

1954

Consortium 
Contract

1957

1st Oil Law

1957

Sirip Contract

1966

Erap Contract

1973

Consortium 
Revocation

1974

2nd Oil Law

1974

Total Contract

1979

Revolution

267 Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Service Contracts

1979

Formation of MOP

1987

3rd Oil Law

1989-1993

Legislation of 
Foreign Investment 

& Buy-Back

1995

Total Contract

2011

4th Oil Law

2012

MOP Law

2015

IPC Resolution

2016

NIOC Statute

2017

Total Contract
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Iran Oil Refineries
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Iran Petrochemical Plants (Examples)

Methanol

Zagros

Fanavaran

Urea

Pardis

Khorasan

Olefin

Arya Sasol

Arak

BTX

Nouri

Bu Ali
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Post JCPOA E&P Players in Iran
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Wood Mackenzie
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Iranian E&Ps

272

Name Major shareholder Name Major shareholder

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

273

EPC

• Jahan Pars

• Kayson

OFS

• NIDC

• NDCO

Manufacturing

• OTCC

• LulehGostar

Consultants

• Monenco

• TEC

E&P

• NIOC

• Dana Energy

Chemicals

• Arya Sasol

• Jam

Refining

• Tehran

• Abadan

Power & Utilities

• Mahtab Gostar

• Mapna

Investment

Supply Chain
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Iran Land Drilling Players (August 2021)
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PetroView Iran Rig Report
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Iran Offshore Drilling Players (August 2021)
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PetroView Iran Rig Report
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18. 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

Clear and focused 
strategy

Unequivocal 
shareholder 

commitment

Robust international 
business 

development 
capabilities

Rigorous screening 
and portfolio 
management

Agile decision-
making

Leveraging cultural 
and geopolitical 

advantages
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Main Decisions

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

Business model

• How big do we want to be?

Growth objectives & portfolio structure

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

Operatorship targets

• What is our appetite for risk?

Risk appetite

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

Financing approach
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BCG
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6 business models
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BCG
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6 E&P Business Models

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

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

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

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

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

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

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

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

• Efficient extraction from existing fields.

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

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

Non-operator E&P players (Mitsui & Co. & Galp Energia)
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BCG
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Deloitte Upstream Diversification Index
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Deloitte
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Resource
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Investment Cycle
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Oil and Gas Capability Areas
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PWC
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Portfolio Management Components

Performance 
management

Portfolio 
optimization

Portfolio 
strategy

Portfolio 
management 

model

E&P 
corporate 
strategy
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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
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Optionality at the Corporate Level
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EY
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Net-Zero by 2050 Demands Unprecedented Efforts
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IEA
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Current Diversification Options by Selected International Oil Companies and NOCs
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IEA World Energy Investment 2022
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Capex by Selected Oil and Gas Companies on Clean Energy Technologies
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IEA World Energy Investment 2022
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Changes to Follow

Resource Abundance and Importance of Costumer Preference

More Competitive and Productive Landscape For The Industry

Major Changes in Global Economy Shape and Living Standards

Lower for Longer Prices and Peak Demand for Liquid Fuels

Digitalization of the World Economy with Effects on the Industry

Increasing Pressure From Regulators and Society to Lower Emissions
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Strategic Decisions
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Deploy key internal capabilities and divesting non-core assets through bold 
M&A actions (DNO, BP, Perenco)

Focus on Core 
Competencies

Expand into other geographical areas to investment in new opportunities 
(QE, Petronas)

Diversification and 
Internationalization

Investment in low-carbon energy (gas and renewables), and in carbon 
capture and hydrogen (BP)Low-carbon Investment

Mergers of upstream and downstream assets to build an integrated energy 
company (Aramco, OQ, ADNOC)

Integration and 
Consolidation

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



19. Iran's Oil Potential
To provide a basis for understanding Iran’s oil production potential



Iran’s Oil Production Potential
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Economics and Oil Telegram Channel
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Oil Production: Iran Versus Competitors
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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
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Wood Mackenzie Opportunities in Middle East, Iraq & Iran 2018

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



“The Stone Age did not end for lack of stone, and the Oil 
Age will end long before the world runs out of oil.”

Sheikh Zaki Yamani
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