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COVID-19 further illustrated that energy consumption is intrinsic to everyday life

* At least 3 million COVID-19 deaths in 2020 Total world llquid fuels consumption (2010 - 1Q 2024)
120
* Nearly 90% of world economy under some form Q4 2019:101.2
of lockdown Q2 2020:86.9 l
100
* 34.3 million people fell below extreme poverty N
line 80
* Global GDP fell -3.1%
60
* Estimated economic losses of $4.7 trillion
40
20
* The world still consumed 86.9 million barrels per
H H H O I 1 1 1 1 1 1 1
day Of Iqu|d fuels In Qz Of 2020' 2010 2012 2014 2016 2018 2020 2022 2024
Source: World Health Organization; United Nations; World Bank. ?-:?EféSné;eErr[ye?;ﬁr“forn‘atior‘ Administration, World Health Organization, United Nations, World Bank ’)‘H
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Since the pandemic, the U.S. is the global leader in petroleum and natural
gas supply growth

The United States is the largest source of post-covid petroleum supply growth The United States is the largest source of post-covid natural gas supply growth
Petroleum liquids production growth since April 2020 (million barrels per day) Dry gas production growth 2020 to 2023 (Tcf per year)
34
4.1
1.3 1.1 1.0
0.6 0.5 Other Other

OPEC Non OPEC

United Iran Libya Canada Guyana China 1.4
States .
0.9 0.8 All
0.6
-1.2 others
Russia (net)
United China Canada Algeria Iran -0.01
States
-4.0
-1.4
Notes: Total petroleum liquids include crude oil, natural gas plant liquids, biofuels, other liquids, and refi ing gains.
5;\_?;: ?:gp? [?;.l.{,r:tIg?lril:.[r,]?,ustiir;,le ofl, natural gas plant liquids, bIGTUELs, GthErfiquics, and refinery processinggains Source: Energy Information Administration, Gas Exporting Countries Forum Aﬂ.
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The last 5-years have been tumultuous; imagine where we would be
without new supplies from the United States?

Global oil prices and major market events show how eventful the past 5 years have been
I\lflfonthly average spot Brent crude oil price (dollars per barrel)

Russian oil sanctions agreed

OPEC+ cut 2 Mb/d
100 . Red Sea disruptions
Attack on Saudi oil facility OPEC+ boosts output as Pandemic
recovery continues
Start of COVID
80
60 Russia price cap takes effect Hamas attack on Israel
40
OPEC+ cuts reduced to 7.7 Mb/d
OPEC and Russia fail to agree on
20 production

OPEC+ agree to 9.7 Mb/d cut

0 I T

2019 2020 2021 2022 2023 2024
ource: Energy Information Administration [
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There are many competing narratives about the long-term future of
energy, particularly the role of fossil fuels.

sssssssssssssssss
EEEEEE

Peak fossil fuel demand is coming, IEA ¢ o . eie o
chief Birol says — and China will be Extremely risky’: OPEC criticizes IEA

[INTL. ENERGY AGENCY ol - Key forecast that fossil fuel demand will
ON CLIMATE AND POLITICS S N e e e peak before 2030

“But we also have a very clear e R £ X n =
message: strong international |  amstesedien snce § X in
o - : { & @ oo .
cooperation is crucial to success... - s
Fatih Birol - .
IEA Executive Director ' ! - OPEC sees no peak oil demand long The ashington Post
term, secretary general says / . .
— ~ What the world would look like without
June 14, 2024 1:15 AM EDT - Updated 10 days ago ‘E |_‘ fOSSil fuels
A thought experiment shows the complexities of phasing out oil, gas and coal
CONNECT NSITION | NATURAL GAS | OIL — 09 Oct 2023 | 08:01 UTC
: THE WORL? | Analysis by Shannen Osaka

Climate zeitgeist reporter

[ Video Ad Feedback OPEC Sees no peak Oil demand on September 30, 2023 at 7:00 a.m. EDT

IEA predicts fossil fuel demand to peak by  horizon, more crude needed to fuel
2030 global economy

JPMorgan warns of need for reality check’ on

X=cwe

Despite record growth in clean energy capacity -- the International Energy Agency says fossil fuel demand will peak i phas]ng Out fOSSl] ﬁlels
by 2030, but not fast enough.

01:54 - Source: CNN Long-term demand forecast raised by 6 mil b/d

US bank says higher interest rates, inflation and global conflict have dented outlook for
Global oil demand to keep rising through at least 2045 energy fransition

Sec gen says calls to end drilling could cause 'chaos'
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Energy Outlooks: A user's guide

* An energy outlook is a “projection”, which is different from a “forecast”.

e A projection is like an archer launching an arrow.
* Using assumptions about the basic physics, we can make a “projected path” of the arrow’s flight.

* Make different assumptions and you get a different path = “Scenarios”. Scenario A
, Projection e =mm—-—_—m T T _
-— R —_—T-I-IEII_TI;I:lllIl---..-----I--l----l-lll-ll-l.....S.(EenarloB
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Energy Outlooks: A user's guide

* A forecast makes predictions about how, when, and by how much, the variables will change.

* i.e.agustof wind in a particular direction at a particular time of the arrow’s flight.

o Projection
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Angle of

attack '
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Wind speed
and direction
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Energy Outlooks: A user's guide

* A normative scenario, starts with a chosen end goal and works backwards to determine what must happen for that goal to be
achieved.

* i.e.|EA’s “Net-zero by 2050 scenario”

Starin Work backwards
pointg End Goal
7 - T -
fa - - -
-7 ~
-

Gravity

mm,
F,=G 2

/
27 I / _
Wind speed

+ /- chosen path

To stay on
chosen path

Distance

®
/ Acceleration To stay on
= V=W chosen path - d directi
< To stay on and direction
Angle of chosen path + /-
attack To stay on
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Energy Outlooks: Misused, Abused, and Misunderstood

“l reject your reality and
substitute my own”

“They were wrong before”

“l have no idea what I’'m doing”

* It doesn’t agree with my views,
therefore it is wrong.

Gl’};!]l'%ian Thu 5 Apr 2018

IEA accused of undermining global shift
from fossil fuels

Highly critical study warns projections used by the organisation
tasked with leading the switch to clean energy remain skewed
towards oil and gas and may break climate targets of Paris
agreement

Annual installation (GW/y)

« History is no guarantee for future success.

* Models don'’t project technological
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Non-experts misinterpret and
misrepresent results.

Taking projections out of context makes
for better headlines but skews the
narrative.

Ehe New DorkTimes  ocioper 24, 2023

Energy Agency Sees Peaks in Global
Oil, Coal and Gas Demand by 2030

The prediction, which has stirred controversy among oil
producers, is a sign of a sweeping transformation in the global
energy landscape.
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Global events combined with policy, technology, and macroeconomic uncertainty
makes this a difficult time to gain meaningful insights from energy outlooks.

* Global events:

e Pandemic and lingering changes 2020-22:

* Russian invasion of Ukraine “accelerate” the energy transition

* |Israel-Gaza war
« Shifting global trade patterns

* Policy uncertainty:

* The details of the IRA are still being sorted out
2023:

e E.U. carbon boarder adjustment mechanism « .y oy
managing” the energy transition

» U.S.-E.U. policy/regulation alignment

* Technology uncertainty:

* Shifting EV battery chemistries
* Improved versions of pre-existing tech

* Multiple technologies in the same space but no clear favorite 2024

* Macroeconomic uncertainty: “multidimensional” energy transition
 U.S. Federal Reserve — interest rates

e China-?
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Long-term scenarios: Whose line is it anyway?

Total Primary Energy Demand Scenarios Through 2050
MBOE/D
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Most scenarios show a peak or plateau in oil demand, but no
consensus on the long-term.

Oil Demand Scenarios Through 2050

MBOE/D
120
100
Note: In this report from
the IEF, “oil” is reported
in the context of primary 80

energy demand — it
excludes biofuels, coal-
to-liquids, and gas-to-
liquids and is reported in 60
energy equivalent units
(mboe/d) to allow for a
comparison between
different fuel types. 40
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Long-term oil ambition and demand-reality gap

Qil Demand: Ambitious Climate Scenarios

Note: In this
report from the
IEF, “oil” is
reported in the
context of primary
energy demand —
it excludes
biofuels, coal-to-
liguids, and gas-
to-liquids and is
reported in energy
equivalent units
(mboe/d) to allow
for a comparison
between different
fuel types.
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There is even less consensus on long-term demand or natural gas.

Natural Gas Demand Scenarios Through 2050
Billion cubic metres
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IEA: Patterns differ by refined product but demand either plateaus or falls
by nearly 43%.

Diesel Demand LPG and Ethane Demand Gasoline Demand Kerosene Demand Naphtha Demand Fuel Oil Demand
million barrels per day

30 30 30 30 30 30

25 25 25 25 25 25

20 20 20 20 20 20

15 15 15 15 15 15

10 10 10 10 10 10

= Stated Policies x

Scenario o I
5 5 5 5 5 5
= Announced Pledges
Scenario

0 I 1 1 1 1 1 0 I 1 1 T T 1 0 I T T 1 1 1 O I 1 1 T T 1 O I T T 1 1 1 0 I T T T 1 1
2022 2050 2022 2050 2022 2050 2022 2050 2022 2050 2022 2050

Source: International Energy Agency, World Energy Outlook 2023
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IEA: Two very different refining realities emerge by 2050

IEA: Change in global refining capacities (2022 to 2050) between scenarios IEA: Change in regional refining capacities (2022 to 2050) between scenarios

million barrels per day of refining capacity million barrels per day of refining capacity
W Stated Policies Scenario B Announced Pledges Scenario B Announced Pledges Scenario W Stated Policies Scenario

120
Rest of World
Brazil

100
Africa
80 Russia
Middle East
60 Southeast Asia
India
40 China

Japan and Korea
20

Europe
North America -11.7
0
2022 2050 -14 -12 -10 -8 -6 -4 -2 0 2 4
Source: International Energy Agency, World Energy Outlook 2023 Source: International Energy Agency, World Energy Outlook 2023
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IEA: Scenarios project radical changes to light duty vehicles (LDV)
compared with history and current trends

LDV: Energy Use LDV: Activity LDV: Energy efficiency LDV: CO2 emissions
exajoules trillion passenger kilometers billion passenger kilometers per exajoule metric tons of CO2
50 50 3000 3500
45 45
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2500
40 40
35 35 2500
2000
30 30
2000
25 25 1500
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20 20
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10 10
=Stated Policies Scenario 500 500
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0 T T T T T T T T 1 0 r T T T T T T T 1 0 r T T T T T T T 1 0 T T T T T T T T 1
2010 2050 2010 2050 2010 2050 2010 2050

Source: International Energy Agency, World Energy Outlook 2023
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EIA: Far less drastic changes to global LDV fleet across 7 different scenarios

Motor Gasoline Diesel Electric Plug-in Hybrid
share of total LDV fleet

100%

90%

2022: 88%

80% T m=g
70% ~

60% Ss
S Range across scenarios === Reference

50%

40%
2050: 43-60%

30%

20% -

10% ------------------- o

-
---‘

O% r T T T 1 1 1 1 I T T T T T T 1 I T 1 1 1 1 1 1 '_-

2022 2050 2022 2050 2022 2050 2022 2050

Note: Shaded areas represent the max and min of the different scenarios. Scenarios included — Reference, High oil prices, low oil price, high economic growth, low economic growth, high zero-carbon technology costs, low zero-carbon
technology costs
Source: U.S. Energy Information Administration, International Energy Outlook 2023
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EIA: LDV fleet in rest of the world electrifies faster than the United States

Motor Gasoline Diesel Electric Plug-in Hybrid
share of total LDV fleet
100%

- - -

S

90% =

2022:98% =~ =ea..

80%

70%

2050: 73-88%
60%
Range across scenarios === Reference
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20%

10% g ----
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O% I T T T T I I 1 |—--|---H---H--—-|-—“|-—“|L| l_- T T T T T T 1 T —-I---I-- T T T T 1
2022 2050 2022 2050 2022 2050 2022 2050

Note: Shaded areas represent the max and min of the different scenarios. Scenarios included — Reference, High oil prices, low oil price, high economic growth, low economic growth, high zero-carbon technology costs, low zero-carbon
technology costs
Source: U.S. Energy Information Administration, International Energy Outlook 2023
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No scenario, not even Net Zero, has oil or natural gas share of primary
energy demand going to zero by 2050
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Primary Energy Mix in 2050
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Source: IEF, [EA WEO 2023, OPEC WOO 2023, IRENA World Energy Transitions Outlook 2023, BP Energy Qutlook 2023, GECF 2023 Global Gas Outlook
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Truth: Countries with more money consume more energy

Estimated total primary energy use per capita in 2022
quadrillion Btus of energy consumed per capita
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Source: U.S. Energy Information Administration, International Energy Outlook 2023
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Population and economic growth are powerful forces driving higher energy
consumption
More people with

More people + More money = more money = More enerqy consumption

World population World GDP World GDP per capita World primary energy use
billion persons trillion 2015 PPP dollars 2015 PPP dollars per person quadrillion Btus
12 400 40 1,200
350 35
10 1,000
- - -’ -
8 ---- ’I‘ "" 800 - -
250 e’ 25 - —
- . - — s -
'f "‘ - o -
6 200 - 20 - 600
o" e -
150 / 15
4 400
100 10
2 200
50 5
O T T T T T T T T T T T T I I 1 O ] T T T T T T T T T T T T T 1 O T T T T T T T T T T T T T T 1 O T T T T T T T T T T T T T T 1
2022 2036 2050 2022 2036 2050 2022 2036 2050 2022 2036 2050

Note: Shaded areas represent the max and min of the different scenarios. Scenarios included — Reference, High oil prices, low oil price, high economic growth, low economic growth, high zero-carbon technology costs, low zero-carbon
technology costs
Source: U.S. Energy Information Administration, International Energy Outlook 2023
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The question is: What kind of energy?

EIA: World primary energy use by fuel and by scenario
quadrillion Btus (percent share of total)

1,200
1,000 Oth bl
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800
H Wind
600
B Nuclear
400
H Coal
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0
2022 Low economic  Low zero-carbon Low oil price Reference High oil price  High zero-carbon High economic
growth technology cost technology cost growth
2050

Source: U.S. Energy Information Administration, International Energy Outlook 2023
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