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Figure 2 - Sketch overview of framing pathway categories for ESM runs. Illustrative CO; emission trajectory ranges and corresponding
global-mean temperature outcomes are shown in panel a and b, respectively. Shown temperature outcomes are approximate median outcomes
under IPCC ARG assessed climate characteristics. In predominantly emission-driven runs, the range of temperature outcomes would vary
even further across models, because pathways are defined by their carbon emissions in conjunction to forcing series for non-CO; driving
forcers and because different models exhibit different responses. Categories that represent hypothetical edge pathways (“the worlds that
could have been”) are possibly of lower priority (illustrated by dashed lines), but frame the pathway space at both the higher emission end
and lower emission end. The NFA category pathway should ideally also be run by perturbed physics ensembles and other approaches to
capture the full uncertainty and 1ts tails of warming so that a higher warming outcome representation of that REP could serve as a proxy for
a high-impact. low-likelihood scenarios (*see background red range” for NFA category). This would be particularly important for adaptation
and risk assessment. If a perturbed physics ensemble high-end warming outcome of the NFA scenario is not able to be investigated, the high
‘the emission world avoided” TEWA category could also provide a proxy for a high-end / worst-case warming outcome under lower emission

futures.
Source: Liberty & Energy Breakfast with Roger Pielke Jr., September 27, 2023
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Hypertrophied Rhetoric DJuly 27, 2023 S

sky news

UN: THE ERA OF
‘GLOBAL BOILING'
HAS ARRIVED

U.N. Chief Antonio Guterres

QI dzYlF yAGeée Kla 2LOYSR KESIHYHSAK82LIKEY 6
An}onio Guterres told a onday climate summit held alongside the general assembly, whe
KS fFIYSYli$SBROIKASIBFEERQ 2®éF2aart FdzSt Ayi(S

Sources . Sky News, Reuters, Valokovicand KateAbnett, September 25, 2023



World Population Growth - -
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Source: About.comhttp://geography.about.com/od/obtainpopulationdata/a/worldpopulation.htm 5
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Over the past century, global energy usage increased rapidly in connection with industrialization and
rising global population. Further, from 1965 to 2021, per capita energy consumption grew 61%.

Historical Energy Demand by Source vs. Population Growth
180,000 - 9
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“Reality is stubborn.”
140,000 A . " 7
— Daniel Yergin, February 2023
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Economic Growth Creates Demand for More Energy t Bucrey

Per Capita Wealth vs. per Capita Energy Use

Energy per Capita (BOE/year)*
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Note: Total energy measured as barrefsoil-equivalent (BOE). Thus,
the average person in Japan, where GDP/capita is about $50,000 uses
Source: World Bank: Our World in Data about 25 BOE per year vs. about 5 BOE in India, where GDP per capit:
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Worldwide Electricity Use in Context

3 Billion people in the world currently use less
electricity than a typical American refrigerator




The essentiality of electricity to modernity LM

Over 1.2 billion peopleH &2 2 F G KS ¢ 2 & SRIQithout d2ckeddzo I
electricityworldwide, almost all of whom live in developing countries. This includ
about 550 million in Africa, and over 400 million in India.

Source: The World Banknergy The Facts 10


http://www.africaandherdiaspora.net/wp-content/uploads/2010/08/family-without-electricity1.jpg

Energy Transitions Take Time KINDER7/MORGAN

Our assets and services will be needed for a very long time

GLOBAL ENERGY MIX BY FUEL Pwh
Biomass w=Coal w=Qil Matural gas Renewables Nuclear % of

180 - : . , energy mix
— Energy transitions take a long time and consist of adding energy forms,

not eliminating existing forms

160
] _ , 12%

140 — Coal took 60 years to achieve a 50% share of global energy
120 | |

— Qil 60 years to achieve 40%
100
20 — Natural gas 60 years to achieve 20%
60 — Nuclear took 80 years from discovery
10 to widespread deployment
20

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Source: Pre-1965 from Energy Transitions: Global and National Perspecfives; 1965 and beyond from BF'e Statistical Review of World Energy.

SourceKinderMorgarinvestor Presentation 3Q 2023
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What Energy Transition?
CO, Emissions In Six Largest Economies,
2000 to 2022
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Sources :StatisticaReview of World Energy O Robert Bryce 12



Share Of Global CO, Emissions,
US Versus China + India, 2000 to 2022
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In 2021, US Hydrocarbon Use Grew
5.7x FasterThan Wind + Solar Combined

Wind + Solar .0.3 Net W+S:
+ 0.7 EJ

Net HC.:
+ 4.0 EJ

Gas + Oil + Coal )}y 2.8 1.4

Change EJ per year

Sources:BP



In 2022, US Natural Gas Use Grew
2X FasterThan W + S Combined

Wind + Solar - 03 Net WHS: US gas use went
+0.8 EJ up 5.4% in 2022!
Coal + Oil + Gas 0.7 0.6 1.6 INEtIFIC:

+ 1.5 EJ

Change In Energy Use, 2021 to 2022, EJ Per Year

ources:BNEFStatistical Review of World Energ923 O Robert Bryce 15



Growth in Global Energy Supplies (oil equivalent Billion Tons/Year) emamngpgy
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Note: 1 billion tons oil/year = 20 million barrels/day.

Source: BP, Statistical Review of World Energy 2022 16



A Case Study: Germany and Europe

Are there lessons to be learned by
what happened in Germany/Europe?



Question posed in 2009 - -

Energy Security?

» By the year 2020, Gazprom wiill
supply nearly 70% of the European
Union’s natural gas.

» \Would you pursue a conflict with a
country that you depend on for the
majority of your energy needs?

i‘ﬁvr'['ulnr [inerey Aprll 45 2009 18



Closing Bell

LNG Dip
Keystone XL Pi

Closing Bell
ortacy. The Putin Vortex
beline, Part 27 |

October 2012

Closing Bell

The Glacial Pace

Closing Bell

Time To

Of LNG Exports i~ ay ]
By]nhnl-[a:p:!:e out R“SSIa?

By John Harpole

January 2015
19



4 mistakes made by the European Union (& more specifically, Germany) ercator .

AOver reliance on renewables
ARetired coal plants too early
ARetired nuclear plants too early
AUnder reliance on fossil fuels
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Natural gas price
£110 million British thermal units

100

0 W European LNG hub

W U.S5 Henry Hub

2018 2019 2020 2021 2022

i R o
Source: FactSet 21



Comparative Forward Strips as of August 26, 2022

Mercator Energy

OneYear Forward Strip

NYMEX Henry Hub

$ 7.725

LNG Delivered Price to Europe

$97.993

Sourcecmegroup.com and CIMA Daily Weather and Market Report, August 26, 2022

22



Comparative Forward Natural Gas Price Strips as of 9/27/2023 L Bucrgy

OneYear Forward Strip

NYMEX Henry Hub $ 3.22
LNG Delivered Price to Asia $15.27
LNG Delivered Price to Europe $14.50

ThreeYear Forward Strip

NYMEX Henry Hub $ 4.02
LNG Delivered Price to Asia $14.52
LNG Delivered Price to Europe $14.00

* Settled price as of September 27, 2023, prices in $/MMBtu

23
Sourcecmegroup.com and CIMA Daily Weather and Market Report, September 28, 2023
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Gerhard Schroeder, Chancellor of Germany from 1998 to 2005
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Angela Merkel, Chancellor of Germany from 2005 to 2021

25
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The RussiaUkrainian Conflict Greatly Affecting the Global Natural Gas & Greater Energy Market emawr Tt

Russian Energy Figures 2 )
= Natural gas production: 70 Bcf/d (2nd largest) O
= Natural gas pipe exports: 19 Bcf/d (1st largest)
= Oil production: 10.6 MMBpd (3 largest) e
= Oil exports: 7.5 MMBpd (2nd largest) St

Europe’s Reliance on Russian Energy
= ~40% of EU’s gas demand met by Russia

= ~45% of EU’s coal imports from Russia

= ~30% of EU’s oil imports met by Russia

A . . . . . SN A . 27 A an
Source:{ SYLINF LY FNIF AUNHzOUdzZNBX a9@2f Ay 3 S yWoddNd; PRo® Rdedit:Wationdl Héograpfid ¢ 2 NI RX € { SLJU ¢



Europe b Daily Natural Gas Receipts During 2022

Daily European Natural Gas Imports Sourced From
Russia: 12/31/2021 through 10/09/2022

M RU NG - non-Ukraine
EEE RU NG through Ukraine
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Analysis based on Eurostat, JODI, ENTSO-G, and IEA Data @EPRINC DC

SourceEnergy Policy Research Foundation
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Diversity of Supply L Encrey

European supply diversification away from Russia
takesl7 BCF/aut of 50 BCF/dnarket

. e A koA A A e . oA - . 29
Source2 22 R al Ol SYI ASY 42SffKSFR U2 [bDY t NRPRdJzZOSNR 9 9ELRZNIU 5SIfazée ({



This was a trap laid by Vladimir
Putin 20 years In the making.




Putin spends $95 million on fracking disinformation campaign  Ffuaur s

Former NATO Secretary General Anders Fogh Rasmussen backs up the Romanian claim. He
In London recently,

awdzaaAl = a LINL 2F UKSANI az
disinformation operationsengaged activelwith so-called
nongovernmental organizationsenvironmental organizations
working againstshalegasl 2 Y I AY Ul Ay 9 dzNZP
on imported Russian gés

- Former NATO Secretary General Anders Fogh Rasmussen

31



EU Fracking Bans/Moratoriums Still in Place

1.France
2.Bulgaria
3.Netherlands
4.Germany
5.lreland

6.United Kingdom
/.Spain

The total population of these countries exceeds 350 million

Mercator Energy

32
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Goldman Sees $2 Trillion Surge in European
Household Energy Bills by 2023

- September 6, 2022, Bloomberg.com

3,500 energy Intensive industries are surveyed, onl
half have hedges In place for energy requirements

-July 25, 2022, Oilprice.com

33



Germany 2022: Renewable Installed Capacity vs. Power Generation and Primary Energy

Mercator Energy

Installed net power generation capacity in Germany (2002-2022)
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SourceSchernikawn Energy Policy

(1) CAGR:3t5%; (2) CAGRO,1%); (3) CAGR,9%; (4) Includin@pydro & biomass

Sources: Schernikau Research and Analysis basEthaenhofernstitute (ink), AgoraEnergiewendédhttps://static.agoraenergiewende.de/fileadmin/Projekte/2022/2022 01 BEW?2021/AEW 247 EnergiewenedReutschlandStand2021 WEBdf), AGEnergiebilanzeihttps://ag-
energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/ and https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/); Statista for industrial power prices https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/ 34



https://energy-charts.info/charts/installed_power/chart.htm?l=de&c=DE&stacking=sorted&expansion=installed_power&sum=0&partsum=0&year=-1
https://static.agora-energiewende.de/fileadmin/Projekte/2022/2022_01_DE-JAW2021/A-EW_247_Energiewende-Deutschland-Stand-2021_WEB.pdf
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/
https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/
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Germany 2022: Renewable Installed Capacity vs. Power Generation and Primary Energy

Mercator Energy

Germalndustrial Electricity Prices:

2002: 7ct/ kWh
2023: 40ct/ kWh

Consumer electricity prices
by country in 2022 (US$c/kWh)

55 - 52 53

46
45 -

35 - 6,5x 3X
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- v
25 01 22 22
20

15
10

SourceSchernikawn Energy Policy

(1) CAGR:3t5%; (2) CAGRO,1%); (3) CAGR,9%; (4) Includin@pydro & biomass
Sources: Schernikau Research and Analysis basEthaenhofernstitute (ink), AgoraEnergiewendéhttps://static.agoraenergiewende.de/fileadmin/Projekte/2022/2022_01 BIEW?2021/AEW 247 EnergieweneReutschlandStand2021 WEBdf), AGEnergiebilanzeihttps://ag- 35
energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/ and https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/); Statista for industrial power prices https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/



https://energy-charts.info/charts/installed_power/chart.htm?l=de&c=DE&stacking=sorted&expansion=installed_power&sum=0&partsum=0&year=-1
https://static.agora-energiewende.de/fileadmin/Projekte/2022/2022_01_DE-JAW2021/A-EW_247_Energiewende-Deutschland-Stand-2021_WEB.pdf
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/primaerenergieverbrauch/
https://ag-energiebilanzen.de/daten-und-fakten/zusatzinformationen/
https://www.statista.com/statistics/1050448/industrial-electricity-prices-including-tax-germany/
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Electricity price index in Germany from 1998 to 2022. Verctor Encrey

Beschluss Atomausstieg -y /

. 2 7y 172
169 170 468 168 17

Quelie Weitere Informationen:

Source: Statista 36



Average electricity bill for a 3 -person household in Germany from 1998 to 2023

A

(in euros per month) ercator Energy

134.94
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Source: Statista 37
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Germany drove their car into a ditch and then took the wheels off* [ —

Gh @SN IyR 2dzilY DSNXIyeé &6]
Apr 15, 2023% Germany has switched off its three remaining nuclear power plants as part of -plEmued
transition toward renewable energy.

- AP News

*Robert Bryce quote 38



Germany Headlines - S
DSNXIyeéeQa {KNAY1AYy3I 902y2Yeée {

- WSJ, August 29, 2023

wdzaaAly DlFa /dzia ¢KNBFGSy 220

-WSJ, June 27, 2022

Germany faces a looming threat of deindustrialization

- Economist, September 11, 2022

Rust Belt on the Rhine: The Deindustrialization of Germany
- Politico, July 13, 2023

Germany went from envy of the world to the worgberforming major

developed economy. What happened?
- ABC News, September 19, 2023

39
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Gas crisis forces Germany to flatten wind farm for coal mine

Source: The Times, Oliver Moody, October 22, 2022



U.S. LNG to the Rescue - -

I US liquefied natural gas (LNG) overtakes Russian piped gas in EU gas imports in June 2022
|EA analysis

becm Russian piped ® USLNG
14

i:{ o Q
10 © SH— "
s o

6

YV d S -

International
Energy Agency

41



The Berlin Gas Lift

Source: Clayton Nash



The Upside of U.S. LNG Exports - S
LNG Trade Lowers U.S. Trade Deficit 4

Value of U.S. LNG Trade Balance 08/29/2008 to
06/30/2023

51 mm Exports
m— Net \
| mmm Imports

Energy Policy

Research Foundation

At this peak, the August
2022 trade deficit was $67B
($261B exports, $328B
imports).

\ U.S. LNG exports in that
month was $4.95B.

e

<----- Deficit | Surp

T

Without LNG trade, the
August 2022 deficit would
have been $72B, or 7.5%
higher.

Billion Dollars per Month

1006 1{1&“ 15:.'3*1 10"3-& 10‘*‘:’ 1_0"*-% -10'?5} 15311 1&"—&

Analysis based on Monthly EIA Data | |Energy Policy Research

Source: Energy Policy Research Foundation, Chart of the Week-Z2028xPyziur September 27, 2023 43



Europe has authorized 21 new LNG projects
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B Brunshiittel LNG terminal
| +8 bem/fyear

@ Stade (HEH) LNG Terminal
+12 bem/fyear

@ Wilhelmshaven Terminal
+16-20 bern fyear

+ 4 FSRUs, ~25 bcm/year

New projects, announced in Maorch 2032

@ Eemshaven FSRU Terminal
+8 bem/year

@ Le Havre FSRU Terminal
+4.2 bem/fyear

2 additional FSRU Terminals

@ Location to be defined
+10 bem/year

+8 becm/year

Sources: FTI Consulting.

Porto Empedocle LNG Terminal

Finland and Estonia FSRU
+3.1 bemyfyear

+12 bem/year

Gioia Tauro LNG Terminal

Tallinn LNG terminal
+4 bem/year

Paldiski FSRU
@ +2.5 bem/fyear

Krk LNG Terminal expansion
+4.4 bemyfyear

- Mor-EU

Vlora LNG-to-Power
No information on capacity

=
Thrace FSRU Terminal
+5.5 bemy/year

=
Argo (Volos) FSRU Terminal
+5.2 bem/year

Adriatic LNG Expansion
+0.5 bem/fyear

EU Member State

16

.‘ LNG terminal (expansion) . LNG terminal (onshore) . LNG terminal (FSRU)

https-/fwww_fticonsulting.com/~‘mediaffiles/emea—files/insights/white-papers/2022/may/new-Ing-regasification-terminals-europe.pdf

44
Source: WGC2022 28Vorld Gas Conference, May 2022



U.S. LNG Export Capacity

UISI LNG . - ____-_ _:____-_ "-"j -

Export Capacity s

LNG export facilities are . .:‘\\‘\\_ ;o

currently located Yo Novel S

predominantly on the Gulf S

Coast 12.4 Billion

Cubic Feet Per Day

U.S. LNG is currently
replacing ~900,000 tons of
international coal per day?!

9.8 Bcfd

Net CO2
Reduction:
-343 million
metric tons /yr

The net reduction of CO2

emissions from this

replacement is -343 million

metric tons / year,

equivalent to electrifying

125 million vehicles 5.0 Befd

1.9 Bcfd

2016 2017 2018 2019 2020 2021 2022

1. International coal displaced is calculated by total thermal unit generated by gas divided by average heating content of coal {~19.8 mmibtu/short ton) ff Net GHG reduction is caloulated based on
the emission differential between coal and natural gas (~550 COZe kg/MWh) based on a study from I0F.
33

Source: EIA U.5: Natural Gas Exports and Re-Exports by Point of Exit, Reuters, ELA CO2 emission coefficient. 45

SourceEQT presentation CERA Week LNG, Unleashing U.S. LNG: The Largest Green Initiative on the Planet



The United States has been the key driver of global natural supply growth

Mt‘l(‘dt()l Energy

Net Global Natural Gas Supply Growth Top 3 LNG exporters
Since 2007 Australia [] Qatar [ USA
90
United
68 States <
S
=
=
© )
3 45 @
[
Rest of z
World
23
0 2018 2019 2020 2021 2022YTD
= Since 2007, 42% Qf global natural gas supply growth has = US natural gas supply growth has supported LNG exports,
come from the United States with the US overtaking Qatar this year
SEMPRA
Source: Wood Mackenzie, IHS Markit INFRASTRUCTURE
Note- 2022 YTD = January 1 to June 15, 2022

Source:{ SYLINI LY TN} &G NHOGdNBS 69@2f Aya SySNHe F2NJ Iy S$@2t@Ay3 42N



USGC LNG feed gas is expected to reach ~24 Bcf/d by 2030, adding
~14 Bcf/d to regional demand (from 2021 average of ~10 Bcf/d)

USGC LNG Feed Gas Volume Forecast

28
26
24
22
20
18
16
14
12
10

L= O L

SourceEnkond y' S NH &

USGC LNG Export Nameplate Capacity Forecast

(Befiday)

Forecast
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Construction
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20156 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

W Sabine (Train 182)

M Corpus Christi (T1&2)

B Cameron (T2&T3)

W Corpus Christi (Train2)
Calcaseiu Pass (Te-T10)

B Golden Pass (T2&T3)
Plagquemines Stage 2
Port Arthur (T1)

HFreeport (T4)

W Sabine (T3&4)
M Fresport (T1)
M Fresport (T2&3)
Labine (TE)
Golden Pass {T1)
Coarpus Christi Il (TL-T2)
W Corpus Christi 11 {T3-T7)
Driftwood T1
Driftwood T2

W Sabine (TS)

W Cameron (T1)

M Elba Island (T4-10)

M Calcaseiu Pass (T1-TS)

M Plaguemines Stage 1
Costa Azul

m Cameron (T4)
Port Arthur (T2)

B Generic Gulf Coast

AL
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(Befiday)

Forecast

B Golden Pass
Generic Gulf Coast

Corpus Christi W Cameron
M Calcasieu Pass H Plaquemines
Driftwood Port Arthur

47
DANBA FZNENBR d f AIYAy3I F2NI ! of & bl { dhkbrRes@ickiand Ahadydld; IBvBstot piedeftitiank, EERC, ELAISoriatbnel Rostiy



Mercator Energy

2024 to 2030

Beifd

U.S. LNG Export Project Capacity versus Actuals and Foreca

70

545

39

235

8
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FID'd LNG B ccLPh3 B rlaguemine= Ph1 ] FLNG Ph 4 Cameron T4

. Lake Charles Ph | . Plaguemines Ph Il . CP2 Phase | . LNG Exports . Export Forecast
Contracted Capacity . Rio Grande

Where will all the gas come from to meet this massive increase in Demand?

Source:9 I &
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P

Projected LNG Export Capacity Through 20301 LH

LNG Export Capacity (Bcfd)

60 Total U.S. Capacity by Emissions
2030: 55 Bcfd Impact

2022-2030: Additional _1 1
LNG Capabilities Above T ———
Current Pace: +40 Bcfd ‘tons CO2/yr

LNG Currently Under -75 million
Construction: +3 Bcfd metric tans COZ/yr
Current LNG Capacity:

12 Bcfd -343 million

metric tons CO2/yr

1. Based on an internal study, U5 can produce 40 bofd production surplus by 2030, 2, There is 3 bofd capacity currently under construction, and another 3 bohd anticipated,
Therefore, projected incremental capacity is 6bcfd. To reach an additional 40 bofd, the incremental needs to ba 6x, which s in line with non-obstructed pace. 3. Assuming 3
bofd under construction, and 40 befd additional capacity by 2030

Sowrce: ICF Updabe to the life-cyde analysis of GHG emissions for U.5. LNG exports analysis to caloulabe emissions saving from coal to gas; EQT analysis for additional kLT
praduction {based on Enverus data)

SourceEQT presentation CERA Week LNG, Unleashing U.S. LNG: The Largest Green Initiative on the Planet 49



an we live without Fossil Fuels?... Food Facts
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There are only four types of grain. t Buctgy

P,
B

65-70% of the world caloric food intake Is relatec
to 4 grains:

AWheat
ARice
ACorn
ASoybeans

All require intense use of nitrogen fertilizers
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There are only three types of fertilizers:

ALL= AMERIC AN

APotash (K) mined ALL PURPOSE §
- % L 2 >
APhosphate (P) mined JLan &

ANitrogen (N) marmade Fertilizer
10-20-10

ATy

:lb{) Y

“ For Lawns, Shrubs, Trees,

Hedges, Evergreens and in e
Flower & Vegetable Gardens s\

= B WL 4D Lhe, (VB ag)

.. ALL* AMERICAMN
o 0“"'0(..!" -
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Food for Thought: Natural Gas is Critical for Global Food Production

Mercator Energy

g Nitrogen Fertilizers and World Population g &
>~ 120 =
2 2
] Natural gas is a key ingredient £
. % .y
£ 100 for nitrogen-based fertilizers: 6'5
c . )
— . S . .
g 80 ammonia and urea —§l Without fossil fuel-based
e K fertilizers, agriculture can
; 1 I support, at most, 3 billion
g 60 people on plant-based
5 diets, vs. today’s 8 billion
% 40 on mixed diets.

20

|
0 0 Sources:Vaclav Smil, FAO,
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 World Bank Statista,

/ Nitrogen fertilizer demand (left) "#World population (right)

© Copyright 2022 Energy Policy Research Foundation, Inc. 1031 31st Street, NW Washington, DC 20007 « 202.944.3339 « eprinc.org

SourceChart of the Week #20223 Natural Gas and Global Food Producti®att Odgere] MaxPyziur LuciarPugliaresiEPRINC, June 29, 2022
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Fertilizer Demand Scale: 11 Bcf/d

LT €&2dz [ 3aINBILUGS U0UKS 9
natural gag11 Bcf/day}hat is converted

into fertilizer (through the Haber Bosch

process) into one country, that country

would rank 1@ in the world for daily natural

gas demand



Soaring gas prices hit Europe fertilizers, chemicals

Mercator Energy

=

Yara Stuiskil - 1 3 mill
OCI - 55001
Fibrant - 2

70,000 tonnes C

OCIBioMCN - 1 _
Dow Terneuzen - 1|

Netherlands

On tonnes Urea, 1.7 millic

) tonnes Ammonia,

apro

melhion to

000 tonnes

nes Methanol,

Polyethylene

ronnes Ammonia, “a

XN\

e
&t
=
2
) 5 £ 785,00

Norway
Yara Porsgrunn - 5000

Ammonia L

00 tor

UK
CF Fertilisers - | million
AMmor

3 and Ammi

Nitrate

tonnes

nurT

Achema - |
1.1 millior

tonnes Urea, 65

Lithuania

3 million tonnes UAN

mmonia,

A

1,000 tonnes AN,

540,000 tonnes CAN

Belgium
Yara Tertre - 420 000

tonnes

Yara Gonfreville - 40

France

0,000 tonnes Ammonia

BASF Ludwigshafen

SKW - 1 3million tor

INOVYN Rheinberg - 5.

Roehm Wesseling & Worms

DOMO Leuna - 130,000 tonnes Capeo

Dow Leuna and Schkopau - 355

£20.0001 o5 Ethyiene

)00 tonnes ECH

Yara Brunsbuettel - 750 000 tonnes Amm

Poland
Grupa Azoty - 524 000 tonnes Ammonia

96.000 tonnes Mel;

1 million tonnes

NPK,

375,000 tonnes Urea
171,000 to

nnes

140.000 t

Romania
Azomures - | & m
Jing Ammonia, AN, NPK

:.\'."

nciu

jrea

180,000 tonnes Melamine

on tonnes

MSK Kikinda

200,004

) tonne

Fertiberia - 32

Dow Tarragona - £05,000 tor

8,000 to

nes Prilled Urea

Updated on 25 August 2022

SourcelCIS, Natural Earth
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Figure 1: European nitrogen production shutdowns and curtailments

I Ammonia Production, 2019

@ Pilant capacity shutdown/curtaiments®
* Does not include full getails on Yara plant curtaiiments (additional 2.5 Mt ammonia and 3.4 Mt

U.K.

CF. Ince, Billingham
Ammonia - 975 K
Urea - 575k

NETHERLANDS
OClI - Geleen
Ammonia - 1184kt
Urea - 484kt
Nitrates — 1863kt
UAN - 730kt
BELGIUM
BASF.- Antwerp
Ammonia - 687Kkt
FRANCE
Borealis - Grand.
Querviily
Ammonia - 400kt
Nitrates - 1243k

SPAIN
Fertiberia - Palos
Ammonia - 400Kt
Urea - 250kt

DATA: CRU, IFA

GERMANY

BASF - Ludwigshafen
Ammonia - 876kt

Urea - 545Kt

Nitrates - 561k

ITALY

Yara - Ferrara
Ammonia - 600kt
Urea - 600kt

POLAND

Grupa Azoty
Ammonia - 2340kt
Urea - 1799k
Nitrates - 2272kt
UAN - 1380kt

Anwil. Wioclawek
Ammonia - S00kt

Nitrates - 891kt LITHUANIA

Achema- Jonava
Ammonia - 1117k
Urea - 785k
Nitrates - 1080kt
UAN - 1336kt

HUNGARY
Nitrogenmuvek -
Petfurdo
Ammonia - 462kt
Urea - 198Kkt
Nitrates - 16471
UAN - 132kt

ROMANIA

Azomures - Tirgu-Mures
Ammonia - 700kt

Urea - 475k

Nitrates- 762K

UAN -~ 660Kt

SourceEurope nitrogen capacity closure and cost tracker, Chris La@Bhh, August 25, 2022 andh IKSNJ I a LINAOS& RSSLISy

SamuelGebre& Elizabeth Elkin, Bloomberg, August 27, 2022, Fertilizers Europe
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Surging Fertilizer Prices Set to Exacerbate African and Mid-East Food Crisis

A Use of nutrients may shrink by a third in sBaharan Africa
A Import-dependent region may face increasing food shortages
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The Regulatory Playing Field

! l States advancing or prohibiting

ercator Energy
building gas bans and electrification codes

g

S&P Global

Market Intelligence
As of May 29, 2020,
Map credit: Elizabeth Thomas

P Passad or introduced statewide prohibition against local
Source: 5&PF Global Market Intelligance

measures 1o block access to utility service based on fuel
type, including gas bans.

P Local building gas bang and electrification codes adopted
or in developmeant.
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Truth and Scale - -

AApproximately 33 ammonia plants in the U.S.
ANatural gas usage at 2 of those plants is equal to all U.S.
cooktop stove usage
AApproximately 240,000 MMBtu/day
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Is the natural gas industry a sunset business?

Mercator Energy

A leading indicator of a sunset business is the inability to attract capital investments into
expensive, longerm projects. This is not happening in natural gas.

A Over the past year and a half, nearly

SourceTG Natural Resources LLC, Crarghow September 27, 2022

50binding contracts have been
signed for LNG offtake from facilities
on the U.S. Gulf Coast

Of these contracts, about 75%
contemplate a start date in 2026 or
2027

Of these contracts, over 70% run for
20 years and about 25% run for 15
years

Conclusion:Sophisticated investors
are betting material capital that this
will remain a good business through
at lest 2045
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Nearly one-quarter of global energy demand growth through 2040
projected to be filled by natural gas

+30 OBxu
250 159
D ‘]5)}6 prc_iec,ted Glnbal Er‘lerg}r
Der‘nand I:QBtu]
+46 (1 Bt LI
200 B 92 OB 811
Or 36% tu 619
Or -13%
o 150 .
“ +108 QB-.
O, 600% 2015 2040
100
+12 QBxu +10 OBy
Or 30% Or 25% +9 QBeu
@ " I I o
Oi' NaturalGas Ccal Snlar&Wind H}rdrn Binmass Nuclear
2025 2040
Scurca: S&P Gizral Commedity Inaignes 2023 May 2023 Rararanca Cans
WILLIAMS & 2025 Tha Wimams Companias, fnz. Au rignts rosarvas NYSE: "WME | JP. Mzrgan Ensrgy, Powasr & Ranawsbiss Conrarancs | June 27, 2023 | wwwowiiams.co

TDtEI prn_iec,tecl Glnbal Energ}r Ccnsumpticﬁn B}r Fuel 2015-2[)4[)1

Source: Williams presentation to J.P. Morgan Energy, Power & Renewables Conference, Alan Armstrong, June 21, 2023

m

61



Thumb on the Scale for Renewables %}ft T

The Inflation Reduction Act

WirelessEstimatorZcom
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Cost of the Inflation Reduction Act

120 3,000

100 2,500

80 lII 2,000
11)5%f
60 IIII 7 i

40

| II|
B .
i

$B/year
Cumulative BS

) \) A M %) ) '\ %) \2) A O N > ) A )
V V Vv o %) > %) e e » ¢ 2) 2] &) %) %)
o> o> o> o> N o> o> o> o> o> N o> N o> o> o>
s Solar Utility Wind Onshore = Battery Storage Wind Offshore = Cumulative

Final Cost = $3 Trillion

Source: Robert Bryc8ubstack 63



Solar Subsidies Under Inflation
Reduction Act Could Total $900B

50 49
47

Tax incentives for 4 4
40 41

solar could total 4 38 -
$889B, or more, by 34
2060. >

21
18 18 18

15
13

g 10 10

7 8
5 5
3 3

0

2023202420252026202720282029203020322033203420352036203720382039204020412042204320442045204620472048204920502051205220532054205520562057205820592060

Tax incentives, $Billion per year

Source: Wood Mackenzikttps://www.woodmac.com/news/opinion/HRé-creditsfor-renewables/

©Robert Bryce
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https://www.woodmac.com/news/opinion/IRA-tax-credits-for-renewables/

Mercator Energy

EIA Data: Tax Incentives For Solar,
Wind, Coal, Oil & Gas, & Nuclear, Per
Unit of Energy Produced, 2022

Solar got 302x more

Nuclear [$13,580,247 in tax incentives than
Oil & gas 1$30,232,558 nuclear & 136x more
Coal 1$49,166,667 than oil and gas.
Wind $947,368,421
Solar $4,111,111,111
$ Per Quadrillion Btu
Source: EIA, hitps://www.eia.gov/analysis/requests/subsidy/pdf/subsidy.pdftpage=31 , hitps://www.eia.gov/analysis/requests/subsidy/pdfisubsidy.pdfipage=22, author calculations © Robert Bryce

Source: Robert Bryc8ubstack



China is the OPEC of Green Energy Minerals
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Energy Transition Policies are Inflationary t oo

Energy Sector Share of Mineral Demands for All Purposes

Share of All Uzas
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China is the OPEC of Green Energy Minerals

Sources of Key Energy Transition Minerals
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Not Enough Minerals in the Pipeline LH

GCKSNBE FFNB aAyYLi e y20 Syz2dzaK Y
kind of demand.One example of this is shown by research done

by EV Expert Steve LeVine. Using major metals production
forecasts, LeVine found that by 2030ere will only be enough

metals for 15.6 million EVs, while automakers claim they want to
LINE RdzOS 20SNJ nn YAt A2Y Pé
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Los Angeles County to Ban New Natural Gas and Oil Wells

California Field Production of Crude Oil &
Natural Gas Marketed Production, Oct 2020-Oct 2022

mmm Field Production of Crude Ol =—PatGas Marketed Production
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source: Compiled by NGI from EIA documents, NGI calculations
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Change In California Residential Electricity
Prices, 2008 to 2022

Since 2008 when Gov.
Schwarzenegger mandated
renewabl es, C
rates grew 3.2x faster than
the rest of the U.S.

12.4

California

3.9

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

US cents per kilowatthour

urces: EIA, O Robert Bryce 2



Is Colorado Following California and Germany? tw
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Colorado Natural Gas Production Down 9% Since Polis Took Office*

CO vs Onshore U.S.: Natural Gas Production
Indexed to 100 at Beginning of Polis Term (lan 2019)
130
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20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

e | 48 Onshore (Ex-CO) —— )

Rest of L48 onshore is up 8%, so effectively a 27% decline in gas production

Source: Ryan Zorn, Bijou Insights 4



Colorado Oil Production Down 12% Since Polis Took Office*

CO vs Onshore U.S.: Oil Production

190 Indexed to 100 at Beginning of Polis Term (Jan 2019)
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Rest of Lower 48 is up 12% so effectively a 24% decline in oil production

75
Source: Ryan Zorn, Bijou Insights



Is Colorado Following California and Germany? tE

| 2f 2N R2 D2 @GS NY 2 NO0OXW/I NBF
renewable(wind, solar, and batteries) electric grid
0@ HAann OKSNBIFFOISNE KS
the state $318.8 billion through 2050
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The Renewable Energy Standard Promise:

37

CleanerAir
CheaperEnergy

I 2004 Campaign Yard Sign
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What Does the Polis Plan Involve for Wind by 20407

A 74,000 MW of new wind projects

A That will require a footprint of 4.4 million acres

A 4.4 million acres is roughly the size of the following counties:
Denver
Boulder
Larimer
Broomfield
Adams
Arapahoe
Douglas
Gilpin

Clear Creek

o T To To T Po T T o

Source: Independence Institute 8



A By 2040, wind, solar and
battery capacity would
need toincrease by
226,390 MW

A That would represent a
12-fold increasan the
aAlS 2F GKS
electric grid in terms of
generation capacity over

the next 17 years

Source: Independence Institute
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Xcel Colorado in Lock-step with Gov. Polis, Plans to Double Renewables Wit ey

Xcel announced on September 2023that they plan to:

A Close all codired electric generation plants by 2030

A Add 3,400 MW of wind resources

A Add 2,000 MW of solar resources

A Add 19 MW of biomass capacity at the Hayden Generating
Station

A Add 628 MW of highly flexible natural gas combustion turbines

A Retire a total of 1,800 MW of dispatchable resources

{2dNDSY G- 08t /2f2NrR2 LINRLIRASR bmp. LXLYy (G2 R2dof S afnySemembef B2m3 | RR I+ a FyR



Growth in wind/solar resource will amplify hourly swings in net
load stressing pipeline systems that rely on ratable 1/24 deliveries

Average Hourly Net Load Profile (April)

(GW)
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Questions to Ponder - -

AWhen it comes to human freedom and human nature, does
banning certain options for energy sound like democracy or
authoritarianism and compulsory communism?

ATheae are some whavant to change the way you eat, drive,
cook and heat your house In defiance of the laws of physics
and thermodynamics.

ADoes that sound like freedom, does that sound like
democracy?

AWhy does every solution to climate change require another
step down into the basement of socialism?
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Bryce Advice

Be skeptical
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