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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 TheNext 10 Years
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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
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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?

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Total Final Consumption (Mtoe)
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IEA World Energy Outlook 2021
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Electricity Generation (TWh)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

Coal Gas Hydro Wind Solar PV Nuclear Oil Other renewables

2019 2040 SPS 2040 SDS

18

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
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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

Å AEV: All-Electric Vehicle. Run only on electricity, either from a battery (BEV) or a fuel cell (FCEV).

Å BEV: Battery Electric Vehicle. A PEV that uses only a battery and electric motor to power the EV.

Å 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.

Å 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.

Å HEV: Hybrid Electric Vehicle. These vehicles do not plug in, but have a large battery on board that is charged by the vehicleҲs braking. The 

energy stored by this battery assists the ICE in moving the car, significantly improving the gas mileage.

Å 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.

Å 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

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



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
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Energy Intensity
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Energy Efficiency and Energy Intensity

ÅEnergy 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.

ÅEnergy 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.

ÅDeclines in energy intensity are a proxy for efficiency improvements, provided:

Åa) energy intensity is represented at an appropriate level of disaggregation to provide meaningful interpretation, and

Åb) 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

32

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
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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)

43

CompaniesҲ"outlooks

0 5 10 15 20 25 30 35 40 45 50

BP

OPEC

IEA*

Rystad Energy

McKinsey

WoodMac

Year

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



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 2035ҭ2040 
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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
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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

ÅCarbon Dioxide (CO2)

ÅMethane

ÅNitrous Oxide

ÅFluorinated Gases (F-gases)

ÅWater Vapor!
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www.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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COӺ"Emissions Per Fuel And Energy And Land-use System, 2019, Share
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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 COӺ"Emissions from Fossil Fuels by World Region
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www.ourworldindata.org
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EmissionsҲ"Scopes

Scope 1: Direct GHG emissions

һEmissions from operations that are owned or controlled by the reporting company

Scope 2: Electricity indirect GHG emissions

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

Scope 3: Other indirect GHG emissions

һAll 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
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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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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

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



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

Energy Strategy MasterClass | Ramin Forouzandeh | AUG 2022



Iran Energy Profile
To provide an overview of IranҲs energy basket, based on IranҲs Hydrocarbon 
Balance 1397



Energy Flow in 1397
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IIES IranҲs hydrocarbon balance 1397
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Energy Flow Summary
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IIES IranҲs hydrocarbon balance 1397
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Primary Energy Production (MBOE)
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IIES IranҲs hydrocarbon balance 1397
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Final Energy Consumption by Sector (MBOE)

408

81

375

358

58

165

Residental

Commercial

Industrial

Transport

Agriculture

Petrochemicals Feed

90

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