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Instructor

• Strategy, investment & M&A professional in the energy industry

• 10+ years experience as researcher, consultant, and executive

• Educations in engineering, economics and management

• Vice President, PE and VC at Dana Investment Group

• Email: raaminf@gmail.com, Telegram: @raaminf
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Agenda

Energy Day

Introduction

References

The Energy Cake

Trend 1: Electrification

Trend 2: Efficiency

Trend 3: Peak Oil

Trends in Investment & Finance

Focus: Iran

Energy Day Wrap-up: Trends

Carbon Day

Carbon

The Oil Market

Focus: Shale Oil

Oil and Energy Companies

Oilfield Services Companies

Refining & Chemicals

Focus: 8 MBPD Agenda

Focus: Total Case Study

Course Wrap-up: Strategic View
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Course Objectives

• Drawing an systemic framework to analyze the energy industry

• Discussing major trends affecting the energy industry

• Deploying top references to understand the industry trends

• Discussing the strategic implications of energy transition
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Questions

US Shale Oil Production

MENA’s Upstream Investment

Energy Industry’s Greatest Challenges
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References



Refrences

Institutions

IEA

EIA

OPEC

GECF

OIES

IRENA

Data & Consultancy

Platts

Argus

IHSMarkit

FGE

Wood Mackenzie

Rystad Energy

Management 
Consulting

McKinsey

BCG

Bain

Accenture

Financial Services

EY

Deloittte

KPMG

PWC
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10 reports to follow
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10 reports to follow
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The Energy Cake



Energy Demand
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Fuels Share of Primary Energy Consumption (Exajoules)

33%

24%

27%

4%

7%
5%

Oil

Natural gas

Coal

Nuclear energy

Hydro-electricity

Renewables

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

12



World Total Energy Supply by Source
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World Total Energy Supply by Region
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World Total Final Consumption by Source
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World Total Final Consumption by Region
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World Energy Consumption
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Aspects of the 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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Drivers of Energy Transition

Shape of GDP ▪ Efficiency ▪ Electrification

▪ increase in share of the 
services sector

▪ less energy for the 
same GDP level

▪ High growth of 
electricity
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Trend 1: 
Electrification



World Total Final Consumption by Source (EJ)
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World Electricity Generation By Source (Twh)
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World Solar PV Electricity Production by Region (Twh)
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Underestimating Renewables
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Total Final Consumption (Mtoe)
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Electricity Generation (TWh)
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Global LCOEs from newly commissioned, utility-scale renewable power generation 
technologies, 2010-2020
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LCOE by technology
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Key Metrics

CAPEX LCOE VALCOE
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Trend 2: 
Efficiency



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.

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

31



IEA Energy Atlas
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World GDP and TES trends, 1990-2018
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Energy Intensity
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Global energy intensity, 1990 compared to 2018
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Energy Intensity
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Average Annual Rate of Improvement in Energy Intensity
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Primary Energy Demand
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Energy Use in Road Transport
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Trend 3:

Peak Oil



Peak Oil

Nuclear Energy and the fossil fuels by M. King Hubbert, 1956
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Liquid Fuels Demand & Supply
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Refining Outlook
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Peak Oil Scenarios
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Global Liquids Demand
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Average Annual Oil Demand Growth
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Average Annual Oil Demand Growth in OPEC WOO for Period 2035–2040 
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Required Investments
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Uncertain Demand
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Breakeven Cost for New Oil Projects
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Estimated Present Value of Future Oil and Natural Gas Production to 2040
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Stranded Assets
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Average Annual Net Income for Private Companies
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Average Annual Net Oil and Gas Income Before Tax of all NOCs and INOCs
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Trends in 
Investment & 
Finance



World Energy Investment by Sector
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Energy Investment and GDP
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Global Investment in Energy Supply
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Global Investment in the Power Sector
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World Upstream Investment
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World Upstream Investment
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Ownership, Production & Investment
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Global Upstream Investment
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Capital Investment in Renewables by Large Oil and Gas Companies
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Allocation of Upstream Investment by Resource Type and Company Type
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Majors’ Indicative Sources of Finance and FCF
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EBITDA Margins by Oil and Gas Company Type
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Cost of Debt for Energy Companies
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MENA Energy Investment
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Energy Investment Pattern
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Average Annual Upstream Investment
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Spending on Energy R&D by Globally Listed Companies
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Global Early-stage VC Investments in Clean Energy Technology Start-ups
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Typical Upstream Project
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M&A in Oil and Gas Industry
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Upstream

▪ Economy of scale

▪ Regional focus

▪ Product mix

▪ Focusing on core assets

▪ Portfolio optimization

OFS

▪ Economy of scale

▪ Regional considerations

▪ Integrated solutions

▪ Capital restructuring

▪ Vertical/Horizontal integrations

M&A Drivers in the Upstream Oil & Gas
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Focus: Iran



Iran Energy Flow
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Carbon



A Simplified Overview of Carbon

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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Industry Flow

Rich Gas

Oil

C1
C2

C3, C4
C5+

Naphtha, Gasoline
Jet, Kerosene
Diesel, Gasoil

VB, LC

Methanol

Ethylene
Propylene
Butadiene

Benzene
Toluene
Xylenes

Ammonia

Condensate
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Petrochemical Feedstock and Derivatives
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From Crude Oil to Basic Petrochemicals
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From Natural Gas to Basic Petrochemicals
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The Oil Market



Distribution Of Proved Reserves
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Top Oil Producers, Net Exporters and Net Importers
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The Geopolitics of Oil
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Major Trade Movements 2020 
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Crude Oil Prices (Nominal and Real)
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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

• 5 Major Hubs

Outlook
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Global Liquids Demand

-10

-8

-6

-4

-2

0

2

4

6

8

10

30

40

50

60

70

80

90

100

110

1
9

6
6

1
9

6
7

1
9

6
8

1
9

6
9

1
9

7
0

1
9

7
1

1
9

7
2

1
9

7
3

1
9

7
4

1
9

7
5

1
9

7
6

1
9

7
7

1
9

7
8

1
9

7
9

1
9

8
0

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

2
0

1
9

L
iq

u
id

s
 D

e
m

a
n

d
 G

ro
w

th
 (

%
)

G
lo

b
a

l L
iq

u
id

s
 D

e
m

a
n

d
 (

M
B

P
D

)

Liquids Demand Growth Liquids Demand

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

92



Demand Destruction In 2020 (MBPD)
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World Oil Demand (MBPD)
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Non-OPEC Liquids Production
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OPEC Crude Oil Production

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

96



Market Balance by OPEC
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Market Balance by IEA
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OECD Commercial Stocks
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Long-term Oil Demand Outlook by Region
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Long-term Oil Demand Outlook by Sector
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Oil Demand Growth By Sector
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Demand Growth By Product Category
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Long-term Global Liquids Supply Outlook
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Cost Curve Of New Global Crude Oil Supply In Select Areas To 2040
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Global Crude And Condensate Production By Break-even Price
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US Shale Oil



An Old Story
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Definition
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Weekly US Crude Oil Production (MBPD)
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EIA Drilling Productivity Report
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US Tight Oil Production & Total Rig Count
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DUC Wells
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US Liquids Supply Outlook
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Long-term US Tight Oil Sensitivities
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US Tight Oil Production, Investment and FCF
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US Shale Finance
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Breakeven Reduction

• Well Productivity

• Drilling & Completion Efficiency

Structural

• Cost of Drilling

• High-grading

• Lease Operating Expenses

Cyclical
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Upstream Investment Cost Index 
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US upstream investment
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Oil and Energy 
Companies



BP Business Model
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Key Players Classification by IEA

NOC

INOC

Majors

Independents

OFS Co.

Pure Downstream Co.

Trading Co.
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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

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

125



Key Success Factors for Internationalization of NOCs

1. Compelling value proposition

2. Clear and focused strategy

3. Unequivocal shareholder commitment

4. Robust international business development capabilities

5. Rigorous screening and portfolio management

6. Agile decision-making

7. Leveraging cultural and geopolitical advantages

8. Organizational effectiveness
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Middle East IOC value
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Post JCPOA E&P Players in Iran
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Iranian E&Ps

Name Major shareholder Name Major shareholder

Petro Pars Government PEDC Private sector *

OIEC Public sector PGFK Government

Dana Energy Private sector IOEC Public sector

PEDCO Government Kayson Private sector

MAPNA Public sector Iran Ofogh Private sector

Khatam-ol-Anbia Public sector Pars Petro Zagros Private sector

IDRO Government Global Petro Tech Private sector *

Persia Public sector NDCO Government

Ghadir Public sector
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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

Production Mix

Region

Resource

Basin

Investment Cycle
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Oil and gas capability areas
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Oilfield Services 
Companies



Oilfield Services Market
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Players Portfolio

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

137



Long-term Growth in Schlumberger New Energy

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

138



Schlumberger New Energy Sectors
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Rigs Market

Land

Drilling

Workover

Offshore

Jackup

Semisubmersible

Drillship

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

140



TOP Offshore Rig Contractors
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Offshore Rig Market
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Average Number of Rigs Operational and Global Rig Utilization
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Rigs Status by Type
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Active Rigs in MENA
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Completed Wells in Iran
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Iran Drilling Players (Land)
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Iran Drilling Players (Offshore)
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Refining & 
Chemicals



Global Oil Demand By Product
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Refinery Output by Product
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Top Refining Companies By Capacity (MBPD)
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Distillation Capacity Additions, 2019–2045
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Distillation Capacity By Region, Annual Change
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Refining Margins
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World Refined Product Demand

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

156



World Refinery Yields
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Refining Petrochemical Integration
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COTC Configures A Refinery To Produce Maximum Chemicals

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

E
n

e
rg

y T
re

n
d

s
 &

 S
tra

te
g

ie
s

 │
 R

IE
M

P
 D

B
A

 │
 S

E
P

 2
0

2
1

 │
 R

a
m

in
 F

o
ro

u
za

n
d

e
h

159



COTC Projects Update
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Oil Demand in the Petrochemical Sector
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Production Growth For Selected Bulk Materials And GDP
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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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8 MBPD Agenda



Iran Oil Production vs. Competitors
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Reserve to Production Ratio
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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
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Middle East Upstream Investment
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Case Study: Total



History

1924

Establishment 
year

Top 5

One of majors

€108B

Market 
Capitalization

100,000+

Number of 
Employees

$ 140 B

Total Sales

$ -7.36 B

Net Income
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2016 Transformation

Integrating climate into strategy and Cost reduction

1. 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. 

2. 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).

3. 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
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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 ($ B)
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Net Operating Income ($ B)
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Strategic View



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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Net-zero by 2050 Demands Unprecedented Efforts
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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:

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

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

3. Act in a timely, cost-efficient and effective manner
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Optionality at the corporate level
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Shifts in Business Strategy
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Strategic Decisions

Deploying key internal capabilities and divesting non-
core assets through bold M&A action (DNO, BP, Perenco)

Focus on Core 
Competencies

Developing into other geographies and investment in 
new opportunities (QP)

Diversification and 
Internationalization

Investment in gas and renewables with a focus on 
carbon capture and hydrogen (BP)

Low-carbon 
Investment

Mergers of several assets and building integrated 
companies (Aramco, OQ, ADNOC)

Integration and 
Consolidation

Leveraging technical and financial capabilities and 
securing supply chain from sourcing to sales (ADNOC)

Partnership
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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
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