g C3 %Udv Vi) P/Eao v

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh



el

' okl
.

In-depth Introduction to Upstream Ol Industry:
Trends & Strategies

RIEMP DBA Tehran, Iran | October 11, 2018
Ramin Forouzandeh



Roadmap

_F N B

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh



Goals

ADrawing an integrated systemic framework to analyze upstream oil industry
A Getting familiar with state -of-art analysis method for analysis
A Discussing major trends affecting energy & oil industry

A Deploying top information sources for upstream analysis
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Questions

A Shale oil US produces

AWor | dAs biggest independent E&P pl ayer
ABig four accounting companies

AM&A meaning
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DIKW model

Wisdom
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sources

T : : Management Accounting Service
Institutions Information Providers Consultants Providers
L] IEA | Platts | McKinsey ] EY
| EIA | Argus | | BCG | Deloittte
| | OPEC | HIS | Bain | | KPMG
| | GECF | | FGE | Accenture | PWC

| Wood Mackenzie
| Rystad Energy
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World TPES (by fuel)

1973 2016
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World TPES (by region)

iea
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World TPES (by region)

1990 2016
Oceania Bunkers' Oceania Bunkers'
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World refinery output  (by product)

iea

1973

Other products
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World electricity generation (by fuel)

1973 2016

Nuclear 3.3% Nuclear 10.4%

Natural gas
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World TFC (by sector)

1973 2016

Other* Other* Coal?
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World TFC (by region)

1973 2016

Non-OECD -, - Africa 3.7% Africa 6.2% Bunkers® 4.2%

Americas 3.6% Bunkers® 3.9%
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World TPES forecast (by fuel)

iea

20000
18000 -
16 000 -
14000 -
12000 -
10000 -
8000 -
6000 -
4000 -
2000 -
0 NS SDS NPS  SDS NPS  SDS
2000 2015 2025 2030 2040
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assessment of the restlts likely to stem from the  internationally agreed objectives on climate change,
implementation of announced policy infentions. air quality and universal access fto modern energy.
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Energy consumption by fuel

iea

Central and |
South America ¥
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Two drivers
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Growth Iin primary energy demand by fuel
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Energy consumption by fuel

Primary energy consumption by fuel Shares of primary energy
Billion toe
18 - ' 50%
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*Renewables includes wind, solar, geothermal, biomass, and biofuels
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Liquids Demand

Liquids demand Liquids demand growth

Mb/d Mhb/d, average annual growth
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Energy consumption by fuel
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Transport Energy Consumption

Contributions to transport Transport energy consumption
energy consumption growth by mode
Billion toe Billion toe
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Transport Energy Consumption

Transport energy consumption

by fuel type
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Car type & efficiency

Passenger car parc by type

Billions of vehicles
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Liquids Demand from Cars

Changes in liquids demand from cars: 2016-2040
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Energy consumption

iea
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Energy consumption by fuel

2015
Oil 86.3
Coal 76.9
Gas 599.4
Nuclear 13.5
Hydro 6.7
Biomass 26.9

Other renewables

Levels
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Energy Demand McKinsey&Company

Global primary energy demand
Million terajoules

Industrialization of Western Expansion of global Unprecedented rise Rapid

718
economies; energy use and local transport, in Western living industrialization
still largely biomass fuelled by coal and oil standards in China ! -646

420

1850 1900 1950 2000 15 30 2050
CAGR 29

2.1

Sources: McKinsey Energy Insights' Global Energy Perspective, December 2017; IEA Energy Balances (Historical); Smil, V. (Historical)

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh



30

Power Generation

McKinsey & Company

Global power generation
Thousand TWh
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Renewables Growth McKinsey&Company

Solar: global forecast of cumulative installed capacity Wind: global forecast of cumulative installed capacity
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Change In global energy intensity

iea
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Energy intensity
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OECD Energy Demand

iea

Figure 1.3 Primary energy demand, GDP and energy intensity by region

OECD Non-OECD
250 250
200 200 /
150 ///

Index (2000 = 100)

50

150
10) ——— 100 Z

R ——

50

2000 2002 2004 2006 2008 2010 2012 2014 2016 2000 2002 2004 2006 2008 2010 2012 2014 2016

—GDP —Energy demand —Energy intensity
Sources: Adapted from IEA (2016a) World Energy Outlook 2016; and IEA (2017a), World Energy Statistics and Balances 2017 (database),

www.iea.org/statistics.
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Global energy -related GHGs

iea

Figure 1.6 Global energy-related GHGs since 1990 (left) and an analysis of the factors that
influence GHGs, 2014-16 (right)
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Oil Market
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World liguid fuels balance
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Distribution of proved reserves
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OIl production and consumption

Qil: Production by region Oil: Consumption by region
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Crude oll prices

Crude oil prices 1861-2017
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Top producers & consumers i

United States
Saudi Arabia
Russia
Canada

lran

lraqg

China

UAE

Brazil

Kuwait

Total top 10

MBPD

14.46 15% United States 19.53 20%
12.08 13% China 12.02 13%
11.18 12% India 4.14 4%
4.87 5% Japan 4.12 4%
4.67 5% Russia 3.55 4%
4.48 5% Saudi Arabia 3.24 3%
4.45 5% Brazil 2.99 3%
3.71 4% South Korea 2.41 3%
3.29 3% Canada 2.41 3%
2.93 3% Germany 2.37 2%

66.12 69% Total top 10 56.78 60%
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World crude oil prices

2)

World crude oil prices

$/b (real 2010 dollars, monthly average)
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Eia' Sources: Bleomberg L.P., Thomson Reuters. Published by: U.S. Energy Information Administration.
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Shares of world oil consumption

1973 2016
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Growth In oll demand

e

mb/d
106

1046 4 — - - - Res./Comm./Agr.0.8 -
WMUEELLTEGANY  Electricity gen. 0.0

Petrochemical 1.5

102 —

Others 0.5
Aviation 0.9

Road 3.0

Demand in 2017 Growth in Growth in Growth in
transportation industry other sectors
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Oil demand

Growth
2017 2020 2025 2030 2035 2040 2017-2040
Road 43.6 45.3 47.2 47.7 47.8 47.8 4.1
Aviation 6.3 6.7 7.5 7.9 8.6 9.0 2.7
Rail & dom. waterways 1.8 1.9 2.0 2.1 2.1 2.1 0.3
Marine bunkers 4.0 4.2 4.6 4.8 49 5.1 1.1
Transportation 55.8 58.2 61.3 62.5 63.4 64.0 8.2
Petrochemicals 13.0 13.9 14.8 15.9 16.8 17.5 4.5
Other industry 12.7 13.3 13.3 13.6 13.8 14.0 1.2
Industry 25.7 27.2 28.1 29.4 30.5 31.5 5.7
Resid./Comm./Agr. 10.6 11.1 11.6 12.0 12.2 12.3 1.7
Electricity generation 9.1 5.4 2.0 4.7 4.3 4.0 -1.1
Other uses 15.6 16.5 16.6 16.7 16.5 16.2 0.6
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Oil dem

and

e
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Supply

Long-term liquids supply outlook in the Reference Case mb/d

Change
2020-2040

of which: tight crude 4.5 a1 a7 8.7 8.8 83 73 1.6

OECD Europe 3.8 3.8 3.8 3.7 3.5 3.3 2 -0.9

2016 2017 2020 2025 2030 2035 2040

Other liquids incl. biofuels 5.1 5.4 6.0 6.7 75 8.4 Gl 3.3

OPEC NGLs 29 6.0 6.4 7.0 77 8.3 8.9 29

OPEC crude 327 324 337 335 359 388 41.4 7

World supply 95.8 6.5 1011 1045 107.6 109.9
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Non-OPEC supply growth 2017 -2023

e
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World oil demand

Change 2019/18

2018 1Q19 2Q19 3Q19 4Q19 2019 Growth %

Americas 25.31 25.41 2551 25.59 25.69 25.57 0.26 1.01
of which US 20.54 20.77 20.78 20.72 20.81 20.77 0.23 1.13
Europe 14.37 14.01 14.27 14.85 14.53 14.42 0.05 0.32
Asia Pacific 8.07 8.53 7.61 7.75 8.30 8.05 -0.03 -0.34
Total OECD 47.76 47.95 47.45 48.19 48.53 48.03 0.27 0.57
Other Asia 13.70 13.93 14.23 13.81 14.35 14.08 0.39 2.81
of which India 4.75 5.04 4.95 4.60 5.23 4.95 0.21 4.36
Latin America 6.55 6.45 6.61 6.96 6.61 6.66 0.11 1.63
Middle East 8.18 8.26 8.05 8.69 8.01 8.25 0.07 0.90
Africa 4.33 4.46 4.43 4.37 4.48 4.44 0.11 2.45
Total DCs 32.76 33.10 33.32 33.84 33.47 33.43 0.67 2.05
FSU 4.82 4.75 4.59 4.98 5.31 4.91 0.09 1.87
Other Europe 0.74 0.75 0.71 0.75 0.84 0.76 0.02 2.69
China 12.74 12.62 13.20 13.07 13.48 13.09 0.36 2.79
Total "Other regions" 18.30 18.12 18.49 18.79 19.64 18.77 0.47 2.54
Total world 98.82 99.17 99.27 100.82 101.63 100.23 1.41 1.43
Previous estimate 98.83 99.11 99.29 10090 101.72 100.26 1.43 1.45
Revision -0.01 0.06 -0.03 -0.08 -0.09 -0.03 -0.02 -0.02
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Non-OPEC supply

e

Change Change
Region 2018 2018/17 2019 2019/18
OECD Americas 23.39 1.89 24 .91 1.53
OECD Europe 3.86 0.03 3.86 0.00
OECD Asia Pacific 0.40 0.01 0.45 0.05
Total OECD 27.64 1.93 29.22 1.58
Other Asia 3.53 -0.06 3.53 0.00
Latin America 5.19 0.05 5.55 0.36
Middle East 1.23 -0.01 1.24 0.01
Africa 1.53 0.02 1.62 0.09
Total DCs 11.47 0.01 11.94 0.47
FSU 14.10 0.05 14.13 0.04
Other Europe 0.12 -0.01 0.12 0.00
China 3.98 0.00 4.02 0.05
Non-OPEC production 57.31 1.98 59.43 2.12
Processing gains 2.25 0.04 2.28 0.03
Non-OPEC supply 59.56 2.02 61.71 2.15

Note: * 2018 and 2019 = Forecast.

Source: OPEC Secretariat.
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Saudi Arabia production

million barrels per day (year-on-year)
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OPEC spare capacity

2)

spare capacity (million barrels per day) $/b (real 2010 dollars)
' Spare capacity < 2.5 million barrels per day forecast 140
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Demand peak debate
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Cost curve
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Bunker fuel demand
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OECD commercial stocks
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Long-term oll price
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Medium -term forecast (2017)
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Crude oil prices and major events
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Overview &
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US OIl Production
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US oil production

e

Graph 5 - 11: US tight crude breakdown
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Graph 5 - 12: US liquids production breakdown
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US shale finance
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Breakeven reduction
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US shale olil breakeven point
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Drilling cost index
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US upstream investment
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US unconventional
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US shale oll

McKinsey & Company
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Global tight oll supply
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Permian/ Eagle Ford pipeline capacity
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Definitions

Independent

Integrated




Global energy investment

Electricity Qil and gas supply Energy efficiency

Buildings (+3%)
140

Upstream (+2%) Indus-
450 Transport try
(+11%) (-8%)

Renewable generation 60 25
Networks (+1%) (-7%})
303 298

Coal supply

Fossil fuel generation (-9%) Downstream (+4%)
132 266

RT&H (-13%) 20

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh



78

World upstream spending (B$)

Billion USD

1 000

800

600

400

200

2010 2012 2014 2016 2018 2020 2022
~ Australia = Europe
mm Russia mw South America
Africa m Middle East
mm Asia mm North America

-o-Forecast from the end of 2016

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh

2024



79

Upstream oll & gas investment
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Announced investment in 2018 & change from 2017
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Upstream investment change
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Investment by Company
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An anatomy of a typical upstream project
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An anatomy of a typical upstream project
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Financing methods

: Appraisal/ Junior/mid-tier :
Exploration Major producer
DEVELOPMENT STAGE Development producer

CREDIT QUALITY Unrated Unrated Unrated/ High yield § Investment-grade

RISK Highest risk High risk High/medium risk Lower risk

Hard to
RETURN Hard to quantify quantify High yield
with certain

Investment-grade
corporate yield

Sponsor loan/equity
Public equity
Farm-ins

Standby equity
Strategic equity

Convertible bonds

Private placement

Royalties

Production payment loans

Development finance

Project finance

Equipment finance

Pre-export finance

Fixed income

Reserve-based loans

Commercial, fixed term loans
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International NOCs
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NOCs

ATKearney
Number of countries with acreage holdings W 7995
25— 24 ] 2005
21
20—
15— - 14 15
12 "
10— ; ;
5
4
5= 3 3
] 1 - 1 - 1

a n

CNPC Sinopec CNOOC PetroChina Petronas ONGC KNOC Pertamina Petrobras

(China) (China) (China) (China) (Malaysia) (India) (So. Korea) (Indonesia) (Brazil)

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh



89

Change in E&P spending
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Exploration spending in % of total spending
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Average run rate life of current crude reserves (1P
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Production profile from sanctioned oll reserves (Pareto

Securities

.. and production from these
projects is being outpaced
by natural decline
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Global oil and gas M&A

Deloitte.
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Upstream M&A

Deloitte.
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ME 10C value
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lIrag TSC

Wood ‘l
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TSCs have more than doubled oil production
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Iran E&P players
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l17/qual i1 fired I rani an E&PAS

PetroPars Government PEDC Private sector
OIEC Public sector PGFK Government
Dana Energy Private sector IOEC Public sector
PEDCO Government Kayson Private sector
MAPNA Government Iran Ofogh Private sector
Khatam- ol- Anbia Government PPZ Private sector
IDRO Government GPT Private sector
Persia Government NDCO Government
Ghadir Public sector
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E&P and OFSE Sectors

REVENUE AND PRE-TAX OPERATING INCOME

E&P SECTOR

REVENUE PRE-TAX

OPERATING INCOME
-46%

= |

2014 2015 2016 2014 2015 2016 2014

Weatherford

$ in billions
Source: Nasdaq and company data
Note: Data includes 12 E&P companies
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Ollfield Services

Market

Spears & Associates
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Oilfield Services Revenue (USD Bn)
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Oillfield Services Market

Expenditure ($bn)
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World
TOp players by revenue ( 2014) Spears & Associates
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Players portfolio

Advantage of Scale — Breadth of Technology Portfolio

= — =
Market segments FMC | TEC |AKSO| GE

Wireline Logging
Production Testing
Ceo; ical Equi

Land Contract Drilling _—

——
Schiumbergep

B Market leadership I Fresence in the category

Sowce: Spears Qi Market Repat Aprll 2016, SLE Analysis
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OSCASs

Seadrill Ltd
NYSE: SDRL - Mordad 9, 5:12 PM EDT

0.37 uso ¥0.01 (3.73%)

After-hours: 0.37 +0.35%

CGG SA
EPA: CGG - Mordad 9, 5:35 PM GMT+2

3.73 ik ¥0.02 (0.53%)

1 day 5 day 1 month 3 months 1 year 5years max

1,000
800
600
400

200

2013 2014 2015 2016 2017
Open 3.90 Mkt cap 82.04M
High 3.90 P/E ratio
Low 372 Div yield

Schlumberger Limited.
NYSE: SLB - Mordad 9, 6:44 PM EDT

68.60 .0 4 0.14 (0.20%)

After-hours: 68.60 0.00%

1 day 5 day 1 month 3 months 1 year 5 years max

120

100

80

60

2013 2014 2015 2016 2017

Open 68.44 Mkt cap 94.98B

High 68.79 P/E ratio 552.74

Low 67.69 Div yield 2.92%

1 day 5 day 1 month 3 months 1 year 5 years max
50
40
30
20
10
0
2013 2014 2015 2016 2017
Open 0.38 Mkt cap 188.71M
High 0.39 P/E ratio
Low 0.36 Div yield
6
5
4
3
+“
m
2
1
O _—
1 2013 2014 20 2016

m Revenue ® Net profit (loss)

2
. I ]
0
2013 20' 20I 2016
-1

m Revenue ® Net profit (loss)

48

38
28
&+
m
n s L. B

2013 2014 2015 2016

(0]

m Revenue = Net profit (loss)
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OSCASs

China Oilfield Services Limited
SHA: 601808 - Mordad 11, 2:58 PM GMT+8

11.07 cnv ¥0.26 (2.29%)

Petrofac Limited
LON: PFC - Mordad 11, 8:01 AM GMT+1

457.22 cex 42.32 (0.52%)

Nabors Industries Ltd.
NYSE: NBR - Mordad 10, 6:26 PM EDT
7.52 050 ¥0.19 (2.46%)
After-hours: 7.54 +0.02 (0.27%)
1 day 5day 1 month 3 months 1 year 5 years max
30
25
20
15
10
5
2013 2014 2015 2016 2017
Open 7.70 Mkt cap 2.158
High 7.7 P/E ratio
Low 7.40 Div yield 3.19%
7
6
5
4
@ 3
2
1
0
-1 2013 20! 2015 20.
-2
m Revenue ® Net profit (loss)

1 day 5 day 1 month 3 months 1 year 5 years max
35
30
25
20
15
b 2013 2014 2015 2016 2017
Open 11.26 Mkt cap 42 858
High 11.30 P/E ratio
Low 11.086 Div yield 0.61%
7
6
5
4
3
B 2
1 I
0
-1 2013 2014 2015
-2
-3

m Revenue ® Net profit (loss)

1day 5 day 1 month 3 menths 1 year 5 years max
2,000
1,500
1,000
500
0
2013 2014 2015 2016 2017
Open 452.10 Mkt cap 1.57B
High 45216 P/E ratio 2,045.97
Low 452.10 Div yield
8
7
6
5
B4
3
2
1
2013 2014 2015 2016

m Revenue ® Net profit (loss)
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OFS M&A Deloitte.

40 40

Count

Deal value (% billion)

Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3
2013 2013 2014 2014 2015 2015 2016 2016 2017 2017

I Asset value B Corporatevalue — Count
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OFS consolidation

Qilfield services consolidation timeline

150

120 A1

90

Brent oil price (5)

30

2002

1990 1992 1994 1996 1998 2000 2004

mmmm |nternational rig count

2006 2008

Brent oil price (S)

2010

2012
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Revenue Growth

McKinsey & Company

Quarterly revenue,
$ billion

90

60

30

2008 2009 2010 2011

AN

Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4 Q2 Q4

2012 2013 2014 2015

= 4Q moving
average growth, %

Q2 Q4 Q2 Q4
2016 2017

25
20
15
10

Revenue growth, %

Quarter vs

previous, Year on year,
Q4 2017 Q4 2017

vs Q32017 vs Q4 2016

Total 21 20.7

Equipment ¢ 8.6 22.3

EPC 55
pssets QD)
services (P
integrated @I

Upstream Oil Industry: Trends & Strategies - RIEMP DBA- OCT 2018 - Ramin Forouzandeh



112

M a I'g INS McKinsey & Company
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