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1. The Energy Cake
To provide an overview of key energy demand and supply figures by region and 
product



Example of an Energy Model
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McKinsey Global Energy Perspective 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 Energy Supply by Source
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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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2. Electrification
To understand the role of renewable power and electric vehicles



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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Electricity Generation (TWh)
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IEA World Energy Outlook 2021
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LCOE by Technology
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IEA Projected Costs of Generating Electricity 2020
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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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3. 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
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• Input

GDP

• Output
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Energy Intensity
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OPEC World Oil Outlook 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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4. 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

Session 4

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



Peak Oil Scenarios
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McKinsey
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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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Global Crude Oil and Condensate Outlook Balance in 2040
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IHS Markit
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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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5. 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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Investment in Power Supply

0

100

200

300

400

500

600

700

800

900

1000

2015 2016 2017 2018 2019 2020 2021 2022 e

$
 b

n

Coal Oil and Natural Gas Nuclear Renewables Storage Electricity Networks

28

IEA World Energy Investment 2022

Session 5

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



Overview of Energy Investment
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Upstream Development Capex
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Wood Mackenzie How much does the oil and gas industry need to spend?

Session 5

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



World Upstream Investment by Region
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Wood Mackenzie Competing for capital in a downcycle
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6. Carbon
To provide a high-level introduction of key elements within hydrocarbon value 
chain



A Simplified Overview
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Distillation Tower

34

Session 6

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



Industry Flow
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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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7. 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
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Resources Classification Framework
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SPE Petroleum Resources Management System
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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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Short-to-medium Term Oil Price Forecast Methodology
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Market Balance by OPEC
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OPEC Monthly Oil Market Report July 2022
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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 Prices Long-term Forecast

46

Session 7

0

10

20

30

40

50

60

70

80

90

100

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

$
/b

b
l

Wood Mackenzie IHS Markit World Bank World Bank - New

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



8. 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
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EIA
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Weekly US Crude Oil Production
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EIA
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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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EIA DPR
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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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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

59

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
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Initial Production Rates In Tight Oil Formations
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Session 8 – Reading 1

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



Permian Basin P50 Drilling and Completion Cost by Completion Year
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Rystad Energy
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US Upstream Investment
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OPEC World Oil Outlook 2021
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9. 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 
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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)
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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

77

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

Session 9 – Reading 1

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



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
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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
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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
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Regional Share of Capacity for Primary Petrochemicals
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Feedstock Options by Chemical Product
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Yield of Individual HVCs in Multi-product Processes
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Primary Feedstock Use and Chemical Production by Region
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Production Routes for Primary Chemicals in the RTS
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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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10. 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)

95
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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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Global Domestic Consumption (BCM)
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McKinsey Gas Outlook to 2050 2021
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Natural Gas Inter-regional Trade (BCM)
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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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Global LNG Demand
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Domino Effect: High Coal Prices, Tight LNG Markets, Lift Fuel-oil Cracks
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The Breakeven Prices of Gas Projects
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North America Gas Balance
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Europe Gas Balance
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Russia Piped Capacity and Flows to Europe
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Asia Gas Balance
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Regional Gas Demand by Sector
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LNG Supply and Demand by Project Development Status
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Gas and LNG Investment Requirements to 2032
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Global Gas Markets
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Oil Parity
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Gas Prices
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LNG Prices in Asia
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LNG Cost Comparisons
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Price Economics Logic ($/MMBTU)
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Global Gas Price Outlook
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LNG Price Asia vs TTF
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Cost of Transportation: Pipeline vs LNG
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South Pars
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Major LNG Projects
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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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Iran LNG Update
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11. 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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6 business models
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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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Deloitte Upstream Diversification Index
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Oil and Gas Capability Areas
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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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Net-Zero by 2050 Demands Unprecedented Efforts
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Current Diversification Options by Selected International Oil Companies and NOCs
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Capex by Selected Oil and Gas Companies on Clean Energy Technologies
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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



12. Total Energies
To review key transition elements in Total Energies during past decade



History

1924

Establishment 
year

Top 5

One of majors

€133B

Market 
capitalization

100,000+

Number of 
employees

$ 205 B

Sales

$ 16.3 B

Net income
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2016 Transformation

• Integrating climate into strategy and Cost reduction

• Creation of the Gas, Renewables & Power Segment

• The new Gas, Renewables & Power segment will spearhead Total’s ambitions in the electricity value chain by expanding in 

downstream gas, renewable energies and energy efficiency. 

• Creation of a new Total Global Services segment

• This new segment is being created to sustainably improve efficiency across all businesses by globally pooling support services 

(Accounting, Purchasing, Information Systems, Training, Human Resources Administration and Facilities Management).

• Corporate headquarters refocused on strategic functions

• People & Social Responsibility

• Strategy & Innovation
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ONE Total
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Cost Reduction
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Integrated Business Model

151

Total’s Reports

Session 12 – Reading 1

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



Sustainable Energy Challenge
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Decarbonization Levers
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Transforming Total Into a Broad Energy Company 
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Growing Sales While Adapting to Demand
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ESG Ambitions
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Sales by Business Segment, Excluding Inter-segment Sales ($ B)
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Net Operating Income ($ B)
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“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

Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA159


