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1. The Energy Cake

To provide an overview of key energy demand and supply figures by region and
product
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Builds on 20+ state-of-the-art McKinsey assets,
including:

McKinsey Hydrogen Model

Combines energy and hydrogen demand projections with
country-specific supply-cost dynamics. Models detailed
cost outlooks for underlying technologies such as
electrolyzers, SMR, RES cost decline, and CCLUS

MecKinsey Sustainable Fuels Model

Provides global regulatory tracking and country-level
demand outlooks for more than ten bio/synfuel types (eq,
advanced HVO, PtL SAF, drop-in bio/synfuel gasoline),
along with advanced fuels project database, feedstock
availability, and production cost models

McKinsey Power Model

Projects capacity additions in the power sector and
simulates dispatching decisions based on system-cost
optimization. Captures more than 80% of global power
demand at the country and subcountry level and models
at an hourly granularity

McKinsey e-Trucks TCO Model

Assesses future evolution of commercial vehicle pare by
country and vehicle class and projects powertrain mix
development based on total cost of ownership. Incorpo-
rates views on the cost decline of of battery- and
hydrogen-fueled engines in e-trucks and efficiency
improvements of ICE trucks
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World Total Energy Supply by Source
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World Energy Consumption
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2. Electrification

To understand the role of renewable power and electric vehicles



World Electricity Generation By Source{wh)
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World Solar PV Electricity Production by RegionTwh)

800
700 +
600 +
500 +
400 +
300 +
200 +
100 +

u | |
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
= OECD = Middle East

® Non-OECD Europe and Eurasia = China
® Non-OECD Asia' ® Non-OECD Americas
m Africa

IEA key world energy statistics2021

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



Electricity Generation TWh)
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Session 2

LCOE by Technology
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Global EV Sales
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3. Efficiency

To provide an overview of scale and importance of energy efficiency in energy
transition
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Energy Intensity
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Services and Manufacturing in Selected IEA Countries: Energy Per Value Added
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4. Peak Ol

To present two definitions of peak oil: the old and the new one



Peak Oll
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Peak Oil Scenarios
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Average Annual Oil Demand Growth in OPEC WOO for Perigagd35p 2040
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Global Crude Oil and Condensate Outlook Balance 2040
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Estimated Present Value of Future Oil and Natural Gas Production t@040
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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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Investment in Fuels Supply
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Investment in Power Supply
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Overview of Energy Investment
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Upstream Development Capex
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World Upstream Investment by Region
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6. Carbon

To provide a highlevel introduction of key elements within hydrocarbon value
chain



A Simplified Overview
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Distillation Tower
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Industry Flow

Condensate
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Petrochemical Feedstock and Derivatives
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From Crude OIll to Basic Petrochemicals
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oil

IHS Markit Petrochemical Industry Overview
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From Natural Gas to Basic Petrochemicals
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/. The OIl Market

To define a supply and demand framework for shortterm and long-term analysis
of oil market



Oil Markets And Downstream Crude Oil Grade Map (General)
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Resources Classification Framework
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Oil Production and Consumption by Region
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Short-to-medium Term Qil Price Forecast Methodology
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Market Balance by OPEC

(a) World oil demand

Non-OPEC liquids production
OPEC NGL and non-conventionals
b) Total non-OPEC liquids production and OPEC NGLs

Difference (a-b

OPEC crude oil production

Balance

Note: * 2022 = Forecast. Totals may not add up due to independent rounding. Source: OPEC.

(a) World oil demand

Non-OPEC liquids production
OPEC NGL and non-conventionals

b) Total non-OPEC liquids production and OPEC NGLs

Difference (a-b)

Change
2021 1Q22 2Q22 3Q22 4Q22 2022 2022/21
96.92 99.33 98.33 100.65 102.77 100.29 3.36
63.59 65.36 6494 65.74 66.88 65.73 2.15
528 535 538 541 543 539 0.11
68.87 70.71 7032 7114 7231 71.13 2.25
28.05 28.63 28.01 29.50 30.46 29.16 1.11
26.35 28.36 28.62
-1.70, -0.27 0.61
Change
2022 1Q23 2Q23 3Q23 4Q23 2023 2023/22
100.29/ 101.72 101.12 103.64 105.40 102.99 2.70
65.73| 67.28 67.15 67.37 67.96 6744 1.71
539| 544 547 543 543 544 0.05
7113 7271 72.63 7280 73.38 72.88 1.76
29.16, 29.01 28.50 30.84 32.01 30.10 0.94

Note: * 2022-2023 = Forecast. Totals may not add up due to independent rounding. Source: OPEC.

OPEC Monthly Oil Market Report July2022
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Long-term Oil Demand Outlook by Sector
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Growth
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Oil Prices Longterm Forecast
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8. US Shale Oll

To provide an overview of US shale oil dynamics
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An Old Story
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Weekly US Crude Oil Production
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Session 8 p Reading 1

EIA Drilling Productivity Report

Note:

The DPR rig productivity metric new-well oil/gas production per rig can become unstable during
periods of rapid decreases or increases in the number of active rigs and well completions. The
metric uses a fixed ratio of estimated total production from new wells divided by the region's
monthly rig count, lagged by two months. The metric does not represent new-well oil/natural gas
production per newly completed well.

The DPR metric legacy oil/gas production change can become unstable during periods of rapid
decreases or increases in the volume of well production curtailments or shut-ins. This effect has
been observed during winter weather freeze-offs, extreme flooding events, and the 2020 global oil
demand contraction. The DPR methodology involves applying smoothing techniques to most of the
data series because of inherent noise in the data.

EIA DPR
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US Tight Oil Production & Total Rig Count
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US Liquids Supply Outlook
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Long-term US Tight OIl Sensitivities
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U.S. Crude OIl Production

Reference case
million barrels per day

Low Oil and Gas Supply case
million barrels per day

25 2020 25 2020
history | projections history | projections
20 20
15 15
10 10
) )
[ omer [N

2010 2020 2030 2040 2050 2010 2020 2030 2040 2030

EIA

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

High Oil and Gas Supply case
million barrels per day

25 2020
history projections
20
15
10
)
- T

2010 2020 2030 2040 2030



Session 8 p Reading 1

Natural Gas Plant Liquids Production By Region And Type

EIA

U.S. natural gas plant liquids production by region
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U.S. natural gas plant liquids production by type
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Tight Oil Development

U.S. crude oil production in five AEO2019 cases (2000-2050) C"]‘E‘\,
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US Shale Oil CFO and Capex
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Breakeven Reduction
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Initial Production Rates In Tight Oil Formations
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Average oil production per well in the Bakken region
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Permian Basin P50 Drilling and Completion Cost by Completion Year

USD per foot
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*Tangible cost consist primarily of OCTG and facilities
**The chart includes all horizontal wells with perforated length greater than 3,000’
Source: Rystad Energy ShaleWellCube, July 2021
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US Upstream Investment
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9. Refining & Chemicals

To draw a comprehensive picture of refining and chemicals sectors
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Low Complexity: Hydroskimming (Topping)
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Medium Complexity: Catalytic Cracking
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High Complexity: Coking / Reside Destruction

LPG

Hydrogen

Hydrogen
Plant

P Hydrocracker
Propane / Butane

Naphth Ref t
2pTT2 Reformer gormas
Hydrogen ;
Marosens S ULSK / Jet Fuel
i istillate
Diesel H yd rotreater ULSD
. Gasoline
Medium - ULSD / ULSK / Jet Fuel
Heavy,
Sour Crude .
Alkylation
* s ] . Butylar‘la UI'Iit
Fluid Catalytic Alkylate
Cracker Gasoline
(FCC) Slurry
Coker Gasoil
Vacuum Naphtha Reformer

Distillation Delayed

Coker

Unit

Diesel

Distillate Hydrotreater

Coke

Valero

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




Session9 p Readingl

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 2019p 2045)
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Distillation Capacity by Region, Annual Change

Distillation capacity by region, annual change,’
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creep in growing markets.
Source: McKinsey Energy Insights Global Downstream Model 2021; McKinsey Refining Capacity Database

McKinsey Global downstream outlook to 2035 June 2021
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Refining Margins by Region
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Note: The refining margins presented are benchmark margins for three major global refining centres. US Gulf Coast (USGC), North West Europe (NWE — Rotterdam)
and Singapore. In each case they are based on a single crude oil appropriate for that region and have optimized product yields based on a generic refinery configuration
(cracking, hydrocracking or coking), again appropriate for that region. The margins are on a semi-variable basis, i.e. the margin after all variable costs and fixed energy costs.
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Energy Industry: Trends and Strategies | Ramin Forouzandeh | RIEMP DBA



Session9 p Readingl

World Refined Product Demand
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World Refinery Yields

IHS Markit

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



