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I The Data Center <—> Gas Nexus Did Not First Emerge Within the Past 18 Months
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SUMMARY

power, and natural gas to show how these three markets fit together on the microeconomic level. A

The purpose of this note is to aggregate the latest supply and demand statistics on data centers, [ DATE: 4/29/2007

high-quality estimate of US and word installed server capacity and its power usage through 2005 was e 5 oo 7 5 oy T y
published cight weeks ago. This study finds data center power usage (processing plus cooling) SUBJECT: EMPIRICAL DATA (2007) IN SUPPORT OF OUR VIEWS ON MARGINAL GAS DEMAND
accounted for 1.2% of US clectricity consumption in 2003, up from a share closer to 0.4% in 2000.
The compound growth in the data sector suggests the current figure (2007) is likely closer to 1.7%, in g e s Eopaet e 5 Tpe pemmmam—s S = = 2
our view. Other important data in this space are becoming available for the firse time, thanks 1o an MARKETS: US POWER, US NATURAL GAS, WORLD NATURAL GAS, DATA CENTERS (SERVER FARMS)
EPA study group on data center and scever efficiency that will present its findings to Congress in
June 2007. We pair the emerging data with sales data from technology vendors and then corrclate the
results against commodity market information. The conclusions offer robust support of our energy
views, especially regarding marginal demand in North America. We continue to see a high probability
of power and gas demand susges, supply diseug hausted and d capacity,
and power and gas price spikes during the upcoming Northern Hemisphere summer cooling scason.
The staggering investments that will be required to addeess the tight interplay of these markets SUMMARY
(technology, power, gas) remains one of our favonte investment themes for the near and long run.

i The purpose of this note is to aggregate the latest supply and demand statistics on data centers,
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18 Years Later, Virginia is still the #1 most power intensive state for data centers
Commodities

SHARE OF STATE'S ELECTRICITY USED BY DATA CENTERS

Data Centerx
Electricity @e

Consumption i &
BY STATE

Virginia hosts one of
the world's densest,
most intexconnected
fiber optic networks,
with data centexs
managing about 70% of
global internet traffic.

Vixginia’s high concentration

of data centers is fueled by tax
breaks, low energy costs, abundant
land, and a pro-business climate.

Source: EPRI, Visual Capitalist, 22V Research.



Texas is second only to Virginia by count of data centers in state, and it’s growing faster

Commodities

Austin 47 8
Dallas 189 34
El Paso 6 1
Houston 39 2
North Texas 4 1
San Antonio 52 11
West Texas 42 15
Other 19 -

United States m 383 (+11%)

*Data as of March 3, 2025. Texas power for data centers is now 8.043 GW.

Source: Baxtel, 22V Research.
Total U.S. power for data centers is 41.089 GW.



Data centers now account for more than 4.4% of total U.S. electricity consumption

Commodities

600
“As Figure ES-1 shows, U.S. data center annual

energy use remained stable between 2014—2016
at about 60 TWh, continuing a minimal growth
trend observed since about 2010. In 2017, the

500 - ,
6.7-12.0%

400 overall serverinstalled base started growing and
\ Graphic Processing Unit (GPU) accelerated
300 - servers for artificial intelligence (Al) became a
significant enough portion of the data center
4% server stock that total data center electricity use

200 - NG

began to increase again, such that by 2018 data
1-9% of U\y centers consumed about 76 TWh, representing
1001 1.9% of total annual U.S. electricity consumption.

U.S. data center energy use has continued to
grow at anincreasing rate, reaching 176 TWh by
2023, representing 4.4% of total U.S. electricity

Total Data Center Electricity
Consumption (TWh)

< Historical > | <— Future Scenario Range —>
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H V24
Figure ES-1. Total U.S. data center electricity use from 2014 through 2028. consum pthI’\ .

Source: U.S. Department of Energy.
Note: DOE projects data center electricity usage will increase to
between 325 and 580 TWh by 2028.



I ERCOT’s long-term load forecast expects a doubling in Texas power demand in <8 years
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ERCOT Summer Peak Demand Forecast ERCOT Annual Energy Forecast
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I Direct water consumption by data centers is also a key resource consideration
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I Data centers are a large wedge in ERCOT’s power demand growth projection to 2030
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Bitcoin's Price and Energy Consumption Growth
Values normalized to January 2016 levels (= 1.0)

I U.S. energy consumption from bitcoin mining doubled in the past 3 years

Commodities
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I U.S. gas demand for power generation has increased by >6 Bcf/d in the past 3 years
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U.S. Power Demand for Natural Gas gc‘?/d r13d6 S galtrD Irrqa%g/gpar I(\alatural Gas 2025 YTD U.S. Gas Demand
Bcf/d, 365-day trailing average 36.89 Bef/d y g g Growth by Segment (Bcf/d)
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I U.S. gas producers chased demand & supply-side factors, yielding large output 2022-23
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I Subzero gas prices in the Permian are evidence of insufficient takeaway capacity
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Frequency of subzero gas prices at Waha Hub Cash Price, Natural Gas at Waha Hub
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I PADD 4 oil also has logistical challenges, but they’ve resolved through capex not opex
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Cash Price, Natural Gas at Waha Hub Cash Price, Wyoming Sweet Crude Oil
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I These marginal cost economics are visible in the drilling data
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Wells Drilled by Shale Basin
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Source: EIA, 22V Research.

Note: data run through April 2024 in the legacy DPR report.
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I Basis in the Permian has shifted focus from winter demand back to spring supply
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Cash Prices, Natural Gas Apr-25 NYM vs Basis
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I Pipeline investments are adding capacity to basin egress
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DeLa Express Project Pipeline Route and Facilities

Gas Pipeline Projects for New Takeaway Capacity from West Texas

The Project is designed to transport natural gas from the Permian Basin in West Texas to markets in and around Lake
Charles, Louisiana. DeLa Express plans to construct over 750 miles of natural gas pipeline and associated facilities

including 6 new compressor stations across 27 Texas counties and 1 Louisiana parish. Project Matterhorn Hugh Brinson Apex Dela Express
7 — Express
v‘f’ JMuieshoe v
Naponal Wildiite
Rofuge .
Operator WhiteWater Energy Transfer  Targa Moss Lake
=T == Midstream Partners
= Lo
Dagas
Status Development Development Announced Announced
T Capacity 2.5 Bcf/d 2.0 Bcf/d 2.0 Bcf/d 2.0 Bcf/d
Natons Eareat
Pipe Diameter 42 inches 42 inches 42 inches 42 inches
san Antonio Length 580 miles 325 miles 563 miles 750 miles
6 6 . . . . . . . . . .
Origin Permian Basin Permian Basin Permian Basin Permian Basin
® Proposed Compressor Station || County/Parish Crossed PG c
— i roject Overview . o
. Osmcsanin 5000 * Dela Express Project Destination Katy Hub Fort Worth Houston Lake Charles
114,435, DeLa Express LLC
o B« DeLa Express Texas and Louisiana
MPLS M. ke, SExpress, | 20241105, sprx\DeLs_Prowct_ Overview_Landscape | REVISED: 111152024 | SCALE: 14435000  DRAWN BY. MF

Source: FERC, 22V Research.
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I Opportunity 1: Behind the Meter

Commodities

Behind the Meter (BTM) is a configuration that allows data centers to get power directly from a power facility on the same site. This enables the data center to be independent of
the utility gnd for most of its power needs, providing several benefits for these energy-intensive operations. BTM can help data centers avoid grid connection queues, offer
operational resilience during grid disruptions, and protect against fluctuations in energy prices.

BTM can be established through a Power Delivery Agreement (PDA), where an energy provider installs generation equipment on the site, and the business pays a predetermined
rate for power over time.

Source: VoltaGrid. 2 2 v ‘ RE S EA RC H



I Opportunity 2: Microgrid Solutions

Commodities

@ VoltaGrid's Fang Site Midland, Texas 70MW of Power © ~»
Watch later  Share

Source: VoltaGrid. 2 2 v | RE S EARC H



I Opportunity 3: E-frac Fueling

Commodities

VoltaGrid provides turnkey fuel conditioning and delivery services
for our electric hydraulic fracturing customers. Our all-electric
mobile refrigeration unit (MRU) and booster compression
systems enable our generators to run on CNG, LNG, field gas,
residue gas, renewable natural gas, or a mix thereof.

Our patent-pending, all-electric MRU uses a single-trailer process
design with the capacity to produce up to 4.2 MMSCF per day of
conditioned gas per system. When paired with our single-trailer,
all-electric booster compression system, our MRU can accept
inlet gas pressures as low as 80 psi and as high as 5,000 psi.
Since our generators can accept gas from 850 LHV to 1,150
LHV, VoltaGrid’'s MRU strips out natural gas liquids (NGLs). We
subsequently return the NGLs to our customers to sell on the
wholesale market, offsetting some of the costs of deploying our
fleets.

Source: VoltaGrid. 2 2 v ‘ RE S EARC H
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I Export egress is a sturdy demand channel that lessens price volatility for domestic users
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U.S. Natural Gas Exports December 2024 U.S. Natural Gas Export Prices
Bcf/d, monthly average . $ per Mcf, monthly average through Dec-24
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I New LNG export capacity offers a new degree of freedom for Permian gas producers
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June 2016 through December 2024

U.S. Natural Gas Exports by Supply Channel A
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I New Infrastructure: U.S. plans to add +9.7 Bcf/d in new LNG export capacity by 2028
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; : " : ; North America liquefied natural gas export facilities, existing and under construction
North America liquefied natural gas export capacity by project (2016-2028 /'\
q 9 Y pacity by project ( ) eia (2016-2028)
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Key Observations

North American LNG export capacity is poised to more than double over = Mexico: the Fast Altamira 1 project added 0.2 Bcf/d of floating LNG capacity

the next three years. Capacity will reach 24.4 Bcf/d in 2028 if projects under earlier this year. Fast Altamira 2 and Costa Azul will add another 0.6 Bcf/d. Five
construction commence operations on time. other proposals would add another 4.5 Bcf/d, but none has reached FID.
Canada: Three projects with combined export capacity of 2.5 Bcf/d are under » United States: Five projects currently under construction will add a combined
construction in British Columbia. Canada’s energy regulator has authorized export capacity of 9.7 Bcf/d (blue shading in chart at top left).

another four projects, with combined proposed capacity of 4.1 Bcf/d.

Source: EIA (V. Zaretskaya and J. O’'Sullivan), 22V Research.
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I Where does U.S. rank among the world’s LNG exporters? First and pulling further ahead.
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LNG Exports by Origin
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Key Observations

* The United States became the
world’s largest LNG exporter in 2023
with 11.01 Bcf/d of shipments.

= Qatar slipped to second place (10.4
Bcf/d) and Australia dropped to third
(10.3 Bcf/d).

» |n 2024, U.S LNG exports routinely
surpassed 13 Bcf/d, further outpacing
the competition.

» The principal destinations for U.S.
cargoes in June 2024 were:

South Korea, 1.36 Bcf/d
Netherlands, 1.16 Bcf/d
India, 0.96 Bcf/d

Japan, 0.93 Bcf/d
China, 0.69 Bcf/d

= Germany, 0.60 Bcf/d

= |taly, 0.59 Bcf/d

= Spain, 0.58 Bcf/d

Source: El, EIA, 22V Research.




I Natural gas balances for select countries: domestic production — domestic consumption

Commodities

Surplus: Bcf/d 1994 2008 2023 Deficit: Bcf/d 1994 2008 2023

United States -6.07 -7.99 14.40 China -0.10 -16.50
Qatar -0.49 13.23 Germany -5.32 -7.32 -6.95
Norway 2 . 10.92 ltaly -2.70 -6.95 -5.39
Australia 0.85 1.27 10.80 India 0.00 -1.02 -3.00
Canada 6.60 7.14 6.73 United Kingdom -0.15 -2.42 -2.81
Algeria 3.41 5.62 5.35 Thailand 0.09 -0.69 -2.08
Turkmenistan 2.20 5.18 3.83 Poland -0.58 -1.10 -1.55
Malaysia 1.21 2.48 3.39 Netherlands 2.89 2.94 -1.54
Azerbaijan -0.16 0.57 1.98 Emffaot' eASrab 0.29 .0.87 -1.10
Indonesia 3.32 3.39 1.82 Pakistan 0.00 0.00 -0.97

Source: El, EIA, 22V Research. 2 2 v | RESE ARCH



I Gas demand tends to follow S-curves: key threshold at $5,000 GDP per cap (2015 USS)

Commodities

Countries Projected To Grow Thru $5K Per Capita GDP by 2039

Natural Gas Income Intensity of Demand

1965-2023
Pop. :
0.35 Low Case | Base Case | High Case
- (2039P) --
Canada
0.30
4 ° .... United
é 8 | ..032 e Uzbekistan 43,130,872 $ 7,729 $ 7,982 $ 8243
(1)
0.25 ! ° . o «’e
'c@ : e 0 o0 e .....
o
% ° ® P .. ‘. o9
£ 2 020 ® o oq %
T Sl T
§ ? s Malaysia F ] .0 “‘.. ‘.. ® Guatemala 21,663,520 $ 5,961 $ 6,210 $ 6,468
s3 01 . i . e FY A
% KS) s e Hungary g L ] PY Australia Sri Lanka 22,361,816 $ 5,601 $ 6,165 $ 6,782
Zz 0 0‘ 8 g o
< 010 e ! o720,
- ol o ' Egypt 141,589,905 $ 5,967 $ 6,155 $ 6,349
.k u. United Kingdom
0.05 r Q.S Germany Algeria 54,398,757 $ 5,419 $ 5,679 $ 5,950
France
Lao PDR 9,071,242 $ 5,285 $ 5545 $ 5,818
0.00 oen®
$0 $10,000  $20,000  $30,000  $40,000  $50,000  $60,000  $70,000 |raq 62,695913 $ 4,523 $ 5,155 $ 5,868

Real GDP Per Capita (2015 US$)

Note: for this table, we exclude countries whose population is projected to be less than 7 million persons in
2039. This filter knocks out: El Salvador, Mongolia, Namibia, Moldova, and Bhutan.

Source: El, EIA, World Bank, 22V. Note: in 2023, Indonesia’s natural gas consumption
averaged 4.4 Bcf/d. Domestic production averaged 6.2 Bcf/d, leaving the domestic
market in a 1.8 Bcf/d surplus. However, domestic production is on a declining trend,
contracting at an average rate of 1.9% per year for the past decade.

zzv | RESEARCH

Philippines’ domestic production and consumption have been flat at 0.3 Bcf/d for a
decade. Demand will likely pick up appreciably as the country’s per capita income
compounds in coming years.



I World Gas SND*: a strong upward trend through the projection horizon

Commodities
World Natural Gas Production & Consumption, 1994-2024E Projected World Gas Consumption Projected World Gas Production
bcf/d 95% confidence interval in bcf/d 95% confidence interval in bef/d
450 oy, 550 550
400 524.8
350 — 3915 500 40523 500
300 — 479.3
250 475 458.87
200 430 432 45 0 4378 M 4374
150 198.8 425.17 418.04 : 4229
100 400 * 404.10 ' 400 408.9
58 383.91 380.54 377.20 381.6 3726 s
350 350
IRE5R338588388E5333dHAILIIEI3RIN]E
ZA222ARRLAKRRRIKRRIRAK|KRRRIRIK|RARRIRIRK/KERR
300 300
~Production == Consumption 2029P 2034P 2039P 2029P 2034P 2039P
2023 Balance Production Consumption Balance Kev Observations
- Bcf/d (share) Bcf/d (share) Bcf/d y
North America 122.02 (31%) 106.89 (28%) +15.13 = Supply: world gas output has doubled in the past 30 years and remains
] on a solid uptrend. We project nearly another 10% increase by 2039.
S & C America 15.68 (4%) 15.65 (4%) +0.03
Europe & CIS 94.61 (24%) 102.50 (26%) -7.89 = Demand: substitution against coal remains a potent opportunity. Use as
. . a petchem feedstock is also likely to expand as a key demand channel.
Africa & Mideast 93.50 (24%) 72.46 (19%) +21.04
Asia 66.94 (17%) 90.50 (23%) —23.56 = Trade: North American LNG is rewiring how gas demand is met and

priced in Europe and Asia, esp. as Russia/Ukraine conflict persists.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research.
*SND = supply and demand zzv | RESEARCH



I Data processing needs worldwide offer huge uplift for strategies based on gas-fired power

Commodities

600
V4
r.I'
/ 500 -
1500 )
. ey 6.7-12.0%
Brownridge J @)
Global, 2024 N .E E
‘E" N\ 9 E 4001 Annual U.S. electricity demand by data
< ] wC centers is rising through 200 TWh
3 ;P 85 in 2025
3 Annual global energy use by data S J/ < < 300
000 i . g
g’ centers is rising through 500 TWh P ,'Z' O£
2 in 2025 P S a
o N T C
9 / ,13, o D o 200
s IEA 2024 : © O
: 3
< Ef’ E Schneid 2r Electric, 2022 = 1.9% of US Total
w0 IEA, 2023 / 1001 \
o E Goldman Sachs,
Malmodin & ;2024
l.undén, 2018 < Historical > |<—Future Scenario Rahge —>
Koomey, 2011 0 T T T T T T T T T T T T T
e . N El
T N R o i 2014 2016 2018 2020 2022 2024 2026 2028
b b TiMasons, 2022
IEA, 2017 Malmodin, 2024
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 Figure ES-1. Total U.S. data center electricity use from 2014 through 2028.

Year

Source: U.S. Department of Energy.
Note: DOE projects data center electricity usage will increase to RE S E ARC H

between 325 and 580 TWh by 2028.



I U.S. Gas: a production boom increasingly has outlets to share molecules with the world

Commodities

U.S. Natural Gas Production and Consumption, 1994-2024E
bcf/d

Projected U.S. Gas Consumption
95% confidence interval in bcf/d

Projected U.S. Gas Production
95% confidence interval in bcf/d

200 200
120 103.4
100 180 180 183.7
80
58.2 899 160 160
60 s 153.7
40 516 140 140 . Laaa
20 124.93 1286 102
120 120 1175
112.41 ' 1101 1131
0 101.14 104.94 107.2
SRS 3839338858 39993 I LS| AN 10 M o474 99.71 | 100
222333 2RRRIIKRKRRIAR KRRKRRILIKKRIKKKIRKIRIRKIRKRKR 88:68 88.32 87.97
80 80
=== Domestic Production === Domestic Consumption 2029P 2034P 2039P 2029P 2034P 2039P
U.S. Balance, Natural Gas U.S. Trade, Natural Gas .
befld bofld Key Observations
20 25 215 = Supply: the U.S. is the world’s largest producer of natural gas and now
10 ig its largest supplier through trade. Deeper integration is highly likely.
0 10
-10 5 8.2 = Demand: export is the main channel for growth. But domestic data are
-20 0 picking up incremental demand tied to power-intensive generative Al.
X383 8BZIIAIZERNS IS8 IAIZIARYS
2223RIRKIKRKRIKRIKKR Z23RIAIKIKRKIKKKRKR

B Balance = Production — Consumption

= EXPOrts === |mports

= Trade: booming LNG capacity on the Gulf Coast has opened new export
markets for domestic producers previously constrained to Mexico.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research.

zzv ‘ RESEARCH



I Ethane: necessity is the mother of invention

Commodities
U.S. Ethane Production and Consumption, 1994-2024E Projected U.S. Ethane Consumption Projected Ethane Production (Field)
thousand b/d 95% confidence interval in thousand b/d 95% confidence interval in thousand b/d
3000 2,750 6000 6000 5,898
2500 5500
2000 - 5000 5000 5,059
: 4500 4,693 4,594
1500 4,332
4,134 '
000 4000 3,923 4000
500 = o 3500 3,679 3579 3,716
559 - 3,253 3,273 ki
0 3000 1 2872 3000 ’
885338888388 583830JAI83532RII88I 200 M 2607
2AZ222RKRIRVAKKIK/KKRIIKIKKKIK/IK/KIKIKRKR 2,520
2000 2000
=== Domestic Production (Field) === Domestic Consumption 2029P 2034P 2039P 2029P 2034P 2039P
U.S. Balance, Ethane U.S. Trade, Ethane .
thousand b/d thousand b/d Key Observatlo ns
600 600 490 = Supply: the shale drilling boom spurred huge growth in NGL field
400 400 production. Ethane production tripled from 2010. Likely to keep going.
200
0 200 » Demand: domestic consumption has more than doubled since 2010, as
-200 0 -E—— 0 price directed supply to productive use, but not enough to erase surplus.
83883888 AI SIS FERS83I883ITIITIERII
NN oNeoNeoNeNelolNolNololoNolNolNoNoel NN oNeoNeoNolNolNoelololNololololNolNo)
= Trade: the domestic balance is in a structural surplus of about 500
B Balance = Production — Consumption m— EXPOItS === |Mmports

thousand b/d and growing. This has opened the export solution.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research.
Note: data are for field production of ethane. Refinerhblender production of ethane has
declined from 21 thousand b/s in 1993 to 7 thousand b/d in 2023.

zzv I RESEARCH



Propane: lack of domestic demand spurs more intense pressure to move via exports

Commodities

U.S. Propane Production and Consumption, 1994-2024E Projected U.S. Propane Consumption Projected Propane Production (Field)
thousand b/d 95% confidence interval in thousand b/d 95% confidence interval in thousand b/d
2500 4000 4000
3500 |
2000
3000 3000 | |
1500 2500 I
1000 2000 2000
500 1500
0 1000 1000
3385833325883 8858333d093IY8ISTISRINXI 500
ZIZ322RRRIARIV/KRKRVERIKKKIRKIKKIKJ|KRKIRRKRR 0
0
Domestic Production (Field) Domestic Consumption 2029P 2034P 2039P 2029P 2034P 2039P
U.S. Balance, Propane U.S. Trade, Propane
thousand b/d thousand b/d
1500 2000 1,750 = Supply: the shale drilling boom spurred huge growth in NGL field
1‘;88 1500 production. Production more than tripled from 2010. Likely to keep going.
0 1000
500 500 160 = Demand: unlike ethane, greater supply availability has not translated to
-1000 0 higher domestic demand for propane, which is lower than 30 years ago.
3888 IEBIIIIIRINI F3ERE8SIEBIIIIIRINI
ZZARR/RIRKIKKIK/KKKRR ZZZRRIRKIRKRIKKKRKKR -
= Trade: the structural surplus now exceeds 1.3 million b/d. In 2024, the
B Balance = Production — Consumption m—— EXPOItS === IMmports

boom in propane exports is likely to reach 1.75 million b/d.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research. Note: data are for field
production of propane. Refiner/blender net production of propane has been relatively flat

for the past 15 years. From 2008 through 2023, it averaged 288 thousand b/d in a range

from 264 thousand b/d (2020) to 312 thousand b/d (2008). Refiner/blender net production
of propane was 278 thousand b/d in 2023.



Normal butane: another export story, as booming output meets soft domestic demand

Commodities
U.S. Butane Production and Consu mption, 1994-2024E Projected U.S. Butane Consumption Projected Butane Production (Field)
thousand b/d 95% confidence interval in thousand b/d 95% confidence interval in thousand b/d
200 1800 1800
600 1600 1600
500 1400 1400 |
400 1200 1200 I
300 1000 1000 |
200 800 800 '
100 600 600
0 - 400 400
S WO OIS0 ) O d N M <Ol' D O NN 0 HNO 1T N MO OO0 4 N M <
100 @9 9 O o O O O O O O O O OO0 O o o A A oA A o A oo N AN N N N 200 200
D OO OO OO O o O O O O o O O o o O O O O O
o A AN AN AN AN AN NN AN ANANANANANAN NN ANNNNNNNNN 0 0
Domestic Production (Field) Domestic Consumption 2029P 2034P 2039P 2029P 2034P 2039P
U.S. Balance, Butane U.S. Trade, Butane
thousand b/d thousand b/d
600 500 460 = Supply: again, the shale drilling boom spurred huge growth in NGL field
400 ‘3‘88 production. Normal butane production could double again by 2039.
200 200 . . -
III 100 36 = Demand: like propane, greater supply availability has not translated to
0 -mmNNms.n se.=-BaBENRNRRNRARNNY 0 greater demand, which is lower than 30 years ago.
38883 EZIIIISIILNY $8E88IEEIIISERLS
‘3228888888888888 22ZRKRRIKKKKKIKKKRKR

B Balance = Production — Consumption

m—— EXPOIts === Imports

Source: El, EIA, World Bank, United Nations, BLR, 22V Research. Note: data are for field
production of normal butane. From 2008 through 2023, refiner/blender net production of
normal butane has averaged 62 thousand b/d in a range from 40 thousand b/d (2020) to
90 thousand b/d (2008). Refiner/blender net production of normal butane was 85

thousand b/d in 2023.

= Trade: the structural surplus in normal butane surged to 560 thousand
b/d in 2024. Data suggest export channel is struggling to move 20% of it.



I Isobutane: surplus is getting managed through domestic refinery operations

Commodities

U.S. Isobutane Production and Consumption, 1994-2024E
thousand b/d

500 459 800
400
600
300
195
200 - 400
100
0 200
I38ER8398388583333J3J3338533R38883F
o OO OO OO OO OO O O O O o O O O O o O O O O O O O
T " N AN AN AN ANANANANANANANANANANANNNNNNNN NN AN
0
=== Domestic Production (Field) Domestic Consumption
U.S. Balance, Isobutane U.S. Trade, Isobutane
thousand b/d thousand b/d
300 40
200 30
20 13
100 10
3
0 0
SRS SIEBSIISIRK]NI IERS8S3IEBSIISERINI
[oNoNoNeNeololoelolololololNolNolNolNo) [oNoNoNeNeoNeololololollololNolNolNoNe)
T T AN ANANANANANANNNNNNAN T I N NN NANANNNNNNNAN

W Balance = Production — Consumption m—— EXPOIS === IMports

Projected U.S. Isobutane Consumption
95% confidence interval in thousand b/d

Projected Isobutane Production (Field)
95% confidence interval in thousand b/d

800
700 711
600 o2 588
500 527 537
490 485
456 471
| 400
' | | 300
200
2029P 2034P 2039P 2029P 2034P 2039P

Supply: a far smaller market than either ethane or propane, field output
of isobutane reached 459 thousand b/d in 2024.

Demand: has hooked lower since the pandemic. Down about 30
thousand b/d versus 2021.

Trade: given the utility of this product in refinery operations, there has
been less urgency to export the surplus. About 13 thousand b/d in 2024.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research. Note: data are for field
production of isobutane. From 2008 through 2023, refiner/blender net production of
isobutane has averaged —7 thousand b/d in a range from—-21 thousand b/d to +6
thousand b/d. Refinerblender net production of isobutane was —15 thousand b/d in 2023.

ZZV‘ RESEARCH



I U.S. NGL exports by destination country

Commodities

U.S. Propane Exports By Destination
thousand b/d (n=53 countries in 2023)

Key Observations

1800 = China: only country to rank as a Top 7 destination in all three markets:

1600 Propane: 223 kbd (14%). Ethane: 213 kbd (45%). Butane: 21 kbd (5%).
1400

iégg = Japan and Korea are top destinations for propane and normal butane.
800 Propane: 591 kbd (37%). Normal Butane: 84 kbd (19%).

600

‘2"88 = Diversity of demand: Propane has the most destination countries (n=53),

0 o —— — but normal butane is the least concentrated (“Other” share is 43%).

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 _
= Mexico: propane (168 kbd), ethane (17 kbd), normal butane (1 kbd).

mJapan ®China = Mexico S. Korea ® Netherlands ®Indonesia ®Singapore mQOther

U.S. Ethane Exports By Destination

e U.S. Normal Butane Exports By Destination
thousand b/d (n=9 countries in 2023)

thousand b/d (n=41 countries in 2023)

500 500

400 400

300 - 300

200 - 200 e ]

-Ill O

100 — . 100 ] . — B .

||
.
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
5 China ®India = Canada " Norway ™ UK = Sweden ® Mexico B Other = Morocco ®Japan ® Indonesia S. Korea ®Egypt ®China ® Turkiye ®Other

Source: El, EIA, World Bank, United Nations, BLR, 22V Research. Note: U.S. isobutane
exports (not charted above) averaged 3 thousand b/d in 2003. Mexico was the only 2 2 v | RES E A RC H

destination.



I U.S. holds solid command of NGPL production and growth

Commodities

Natural Gas Plant Liquids Production: 1994, 2008, and 2023 .
thousand b/d Key Observations

» The United States is the single

14,000 U.S. share increased from largest driver of world NGPL
o/ ; o/ : production growth. Over the past 15
12000 22% in 2008 to 49% in 2023 years, the U.S. accounts for 93% of

the world’s net increase.

]
10,000 _ = Rest of World » UAE is the second largest contributor
’ u Kuwait to NGPL world net production growth

m Norway on that horizon, accounting for 11%.
8,000 m Algeria
’ o lran = Canada is third largest contributor to
- Qatar the net increase, accounting for 2%.
Russia
6,000 - _ = Among the top 10 producers in 2023,
United Arab Emirates . . s
Canad two show net declines in their five-
1000 o enada year CAGRs for NGPL output:
: = Saudi Arabia Saudi Arabia (—1.3%) on its idling of
= United States upstream capacity and Norway
(=7.49%) on environmental policy.
2,000

= Rest of world has been flat for 30
years at about 1.7 million b/d.

2008 2023

Source: EIA, El, 22V Research. 2 2 v | RESE ARCH



I Population growth is geared toward South Asia, Africa, and the Middle East

Commodities

Largest contributions to human population by 2039 Key Observations
million persons, net population growth from 2024

= Population added in each of Top 5 largest-growth countries
180 Largest projected net declines in population likely exceeds total population growth across all OECD:
162 between 2024 and 2039 (million persons) headcount in the OECD countries grows by 34.0 million (+2.5%).
B (47.3) I china _ |
140 (115 I sapan = Two countries account for one quarter of world popyl_aﬂqn .
6.4) I Russian Federation growth th ro_u_gh 2039. P_opulatlon likely reaches 1.60 billion in India
120 aa B ray and 314.9 million in Nigeria.
3.0 M ukaine
100 2.5) M Poland = North Americais a growth region: the U.S. likely adds 21.5 million
2.5 B Korea, Rep. persons to reach 358.1 million. Mexico adds 11.2 million to reach
80 73 (2.1) B cermany 140.6 million. Canada adds 4.2 million to reach 44.6 million.
60 (1.6 1 Spain
60 9 (L.1) i Romania » Largest netdeclines include fuel import-intensive nations in
(50.00) (40.00) (30.00) (20.00) (10.00) - Asia: headcount likely shrinks by 3.4% in China, 9.3% in Japan, and
40 4.8% in South Korea. European Union population shrinks by 2.6%.

27
24
22 21 21 20 20 19 13

20 2 12 12 1 0 10 10 These 30 nations account

for 86% of projected net
population growth by 2039.
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Source: United Nations, 22V Research.
Note: our baseline projects world population will grow by 998 million 2 2 v | RESEARC H

persons to reach 9.096 billion by 2039.



Coal: domestic disappearance but also an export awakening and revived policy support

Commodities

U.S. Coal Production and Consumption, 1994-2024E

million metric tonnes

Projected U.S. Coal Consumption
95% confidence interval in million tonnes

Projected Coal Production
95% confidence interval in million tonnes
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U.S. Balance, Coal
million metric tonnes

150
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0

Domestic Production (Field)

150
100
50
0

Domestic Consumption 2029P 2034P 2039P 2029P 2034P 2039P

U.S. Trade, Coal
million metric tonnes

’\_;’/L_W

= Supply: the U.S. coal market has shrunk by more than half in the past
15 years. We project it will shrink by another two thirds by 2039.

= Demand: U.S. environmental policy and consumer sentiment are strong

3 . . . .
-50 headwinds against domestic coal demand for power generation.
FESS3I8ESIIZIARYS FERSS3I8883ITIITIERNI
[oNoNoNeNeoNolNolNoelololNololololoNe) NN oNeoNeoNolNolNoelololNololololNolNo)
= Trade: ironically, this is sustaining a bull market for exports to countries
B Balance = Production — Consumption m—— EXPOItS === IMmports

that are still coal-intensive. U.S. coal exports have doubled since 2010.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research. Note: U.S. coal
data are usually reported in short tons. We use metric tonnes for all coal data in this
deck for easier comparison of the U.S. and rest of world coal numbers.



I Distillate fuel in the U.S.: declining slowly and finding support in intermodal systems

Commodities

U.S. Distillate Production and Consumption, 1994-2024E
thousand b/d

6000
4,813
3000 3.205
2000
1000
0
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=== Domestic Production Domestic Consumption
U.S. Balance, Distillate Fuel U.S. Trade, Distillate Fuel
thousand b/d thousand b/d
1500 1500 1,267
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B Balance = Production — Consumption

Projected U.S. Distillate Consumption
95% confidence interval in thousand b/d
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Projected U.S. Distillate Production
95% confidence interval in thousand b/d
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= Supply: the U.S. balance is in a structural surplus of about one million
barrels per day. Supply decline is likely to track slow decline in demand.

= Demand: domestic use of diesels for heating fuel is in structural decline,
losing share to natural gas.

= Trade: Latin America is the primary destination for exports. Top buyers
are Mexico, Chile, Panama, Peru, Ecuador, Guatemala, and Argentina.

Source: El, EIA, World Bank, United Nations, BLR, 22V Research.
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Gasoline: much longer goodbye than widely assumed, in part on longer ICE vehicle lives

Commodities

U.S. Gasoline Production and Consumption, 1994-2024E

thousand b/d

Projected U.S. Gasoline Consumption Projected U.S. Gasoline Production

95% confidence interval in thousand b/d
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U.S. Balance, Gasoline U.S. Trade, Gasoline
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B Balance = Production — Consumption m—— EXPOItS === IMmports

Source: El, EIA, World Bank, United Nations, BLR, 22V Research.

Note: all data are for finished motor gasoline.

95% confidence interval in thousand b/d
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= Supply: The U.S. balance is in a structural surplus of more than 700
thousand b/d. Import demand collapsed 15 to 20 years ago.

= Demand: Fuel efficiency mandates and competition from electric
vehicles are structural headwinds. Demand likely peaked in 2018.
However, the slide will be far slower than commonly assumed.

= Trade: Surplus finished gasoline is finding a ready home in Mexico,
where fuel subsidies exacerbate tough economics for refinery ops.



I Average U.S. pump price at $3.12 is not burdening wallets in the way many assume

Commodities

Gasoline is cheap in real prices and relative to U.S. consumer wallet size

7.0%
Observations in gray
devote transition periods
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6.0% Stress
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S -~ e % ° thresholdis at
o) o, ® 1983
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) < oo™ 1984 "
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o \” ® 2014 thresholdis at
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UO-) i 198.7.1986 1990 i 25 | .
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B e B I
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recessions are in +his bog----! $2.03,19% is $3.85
1.0%
$2.00 $2.50 $3.00 $3.50 $4.00 $4.50 $5.00 $5.50

U.S. Retail Gasoline Price, Regular Grade, Annual Average\1959-2024 (Inflation adjusted, 2024$ per gallon)

Source: AAA, BEA, BLS, BLR, EIA, Federal Reserve, 22V Research. * DPI = Disposable . . . .

Personal Income. Note: in 2024, an average retail price of $7.06 per gallon would have been Norma [ economlc V@@ Ime v 2025 WI [ ‘t’@\/]d to
required to lift gasoline expense to 4.5% of DPI (an annual value last exceeded forty-one RE S E ARC H . R

years earlier, in 1983). In real terms, the 2024 observation marks the third lowest for share of SEN 0{ @ﬁ SO [ e P rices —{'O ‘/] é y‘@/ W/O 5{1/‘@55

DPI since our sample begins in 1959 (n=66 years). The only lower years are 1998 (Asian
Financial Crisis) and 2020 (COVID-19 pandemic). And the Dec-24 share is below 1998's.



I World Primary Demand Mix: in EM*¥,

Commodities

coal is 27% bigger than oil, 71% bigger than gas

Primary Energy Consumption (2023): OECD
exajoules, percentage share of mix

Renewables, 24.96,
11%

Hydroelectric, 12.96,
6%

Nuclear energy, Qil, 87.15, 38%

16.44, 7%

Coal, 25.15, 11%

Natural Gas, 63.25,
27%

Total Demand: 229.9 EJ

Primary Energy Consumption (2023): Non-OECD
exajoules, percentage share of mix

Renewables, 25.62,
6%

Hydroelectric, 26.69,
7%

Nuclear energy,
8.13, 2%

Oil, 109.29, 28%

Coal, 138.88, 36%

Natural Gas, 81.11,
21%

Total Demand: 389.7 EJ

Source: EIA, El, 22V Research.
*EM = Emerging Markets
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I Energy demand mix changes are slow, even over long intervals (25 to 30 years)

Commodities

[] oil | Coal Jj Hydro

[[] Gas [Jj Nuclear [JJ Renewables

Non-OECD

2023

NEE

United States

Source: EIA, El, 22V Research.
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I New Infrastructure: oil refinery additions worldwide by 2028 = +4.9 million b/d

Commodities
Country Refinery operator fsite location) Mhtﬁf:’::;‘::’;‘;‘j st:::?e: capacitytype  R€fiNing capital expenditures, 39 publicly traded companies by operating country (2009-2023)
China Yulong (Shandong) 400,000 2025 New billion 2023 dollars /.-w
China Ningbo Daxie (Zhejiang) 120,000 2025 Expansion $1 20 ela
China Sinopec Zhenhai (Zhejiang) 250,000 2026 Expansion
China Huajin Aramco (Liaoning) 300,000 2027 New $1 00 —
China Sinopec Yueyang (Hunan) 40,000 2027 New . i . - —
India Indian Oil (Gujarat) 86,000 2025 Expansion - -
India Indian Oil (Barauni) 60,000 2024 Expansion $80 U
India Indian Oil (Bongaigon) 37,000 2028 Expansion = = i B " s oaud! At
India Indian Oil (Guwahati) 4,000 2024 Expansion $60 - e - == e Japan and
India Indian Oil (Panipat) 200,000 2027 Expansion - - - - - - - . . - Australia
India Hindustan Petroleum (Visakhapatnam) 150,000 2024 Expansion - - - L Europe
India Hindustan Petroleum (Barmer) 180,000 2026 New $40 - = -
india Chennai Petroleum (Nagapattinam) 180,000 2027 New . . . United States
India Numaligarh Refinery Ltd (Assam) 120,000 2027 Expansion $20 . . India
India Indian Oil (Paradip) 200,000 2027 Expansion China
Ratnagiri Refinery and Petrochemicals —
India i K (Ratnagiri) 1,200,000 2028 New $0 groval majors
Bahrain Bahrain Petroleum (Sitra) 110,000 2025 Expansion 2009 2011 2013 2015 2017 2019 2021 2023
 National iranian Oil Refining and : Source: Evaluate Energy, EIA. (1) Saudi Aramco investment data begin in 2017. (2) Global majors include
il Distribution Company {Bandar Abbas) e o pansion companies with geographically diverse refining assets (bp, Chevron, ExxonMobil, Shell, and TotalEnergies).
National Iranian Oil Refining and
Iran Distribution Company (South Adish, Siraf) 60,000 2025 New Global oil refining capac ity, 1994-2024
Iraq Iragi Ministry of Oil (Haditha) 20,000 2024 Expansion million b/d
Jordan Jordan Petroleum Refinery Company (Zarqa) 50,000 2027 Expansion
Oman 0il Company, Kuwait Petroleum 110 103.50
Oman International (Dugm) 17,000 2024 Expansion 100 e
Saudi Aramco Total Refining and 920 ——
Saudi Arabia Petrochemical Company - SATORP (al Jubail) 40,000 2026 Expansion 76.41
80
Nigeria Dangote Group (Lagos) 650,000 2024 New 70 —
Mexico Pemex Olmeca Refinery (Dos Bocas) 340,000 2025 New g 8 8 'c; 8 8 8 5' 8 8 g 8 8 ’S 8 8 8 : ﬁ Q E ﬂ 8 : a 2 8 R} ﬁ &)
ZAZ2322RRKRRIRKRKIKIRKRRIR/IRKRKRIKKRIIRKIKIRR

Source: EIA, Evaluate Energy, 22V Research.

zzv ‘ RESEARCH



I Spare capacity is decreasing and vulnerable to rushed use and unplanned outages

Commodities
Key Observations

= Current world spare oil production

World Spare Oil Production Capacity, 1970-2026P
million b/d (left), as % of world consumption

12 20%

1982 avg price:
$104 (20233%)

/\f\

1985 avg. price:
$78 (20233%)

10

2021 avg price:
$80 (20233%)

18%

16%

capacity is not ample. At 5.43 million
b/d (and falling), it will be less than
5% of world consumption in 2026.

= Spare capacity has been significantly

2024 higher in the past, including the
8 2010 - avg price: 1% recent past. In 2021, spare capacity
Aokt $83 (20239) was 6.75 million b/d (7% of demand)

IN

N

2

1973 :

1974 [~
1976 r
1979 z

$111 (2023%)

\

2011 avg price:
$151 (2023%)

/

l

O N [Te] ~ oo QO N QO I~ N O NMIT OO 0D AN ™M LD O I~ DOTANMIT OO~ ONDOdNMIT DO
[N e (¢} (9] [Ny Ne e [N N e NerNe)] [oNoNoNoNoNoNoNoNeoolololololooBoNolooJoNoNoNoNoNoNoNoNoNoNoNoNo o Ne]
— - — — - — Ll B e | A A A A A A A NNNANNNNNNNNNNANNNNNANNANNNANNANAN

12%

10%

8%

6%

4%

2%

0%

and the annual average real price for
Dated Brent was $80. In 2010, spare
capacity was 6% of demand and
average real price was $111.

= Looking even further back, the
world’s spare oil production capacity
was 17% of world oil demand in 1982
and 19% in 1985. Real Dated Brent
prices averaged $104 and $78in
those years, higher than today’s
price.

Source: EIA, OPEC, BLR, 22V Research. Note: oil price is Dated Brent.
Spare capacity in 2025 assumes a 300 thousand b/d production increase from
OPEC. A larger increase would diminish spare capacity

Vv
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I What glut?

Commodities

World Liquids Balance, 1997 through 2025F
Annual balance as % of world liquids consumption

4.0%

® 2020
COVID Pandemic

3.0%

® 1908
Asian Financial Crisis |IEA Forecasts

Red Triangles

2.0%

______________________ P o = = = = = = = = =\ ASOf Nov-24

1.0% ® As of Dec-24 |
L As of Jan-25 !
°®

As of Feb-25 ¥
EIA Forecast (Dec-24)

0.0%

A OPEC Forecast

-1.0% (Dec-24)

-2.0% L

-3.0%

-4.0%

1995 2000 2005 2010 2015 2020 2025 2030

Key Observations

* In October, the IEA was
forecasting a large supply glut in
the 2025 global liquids balance.

» Infact, if realized it would have
been exceeded only by the gluts
that accompanied the 1998 Asian
Financial Crisis and the 2020
COVID Pandemic. Our research
(‘What glut?’) found this forecast
unlikely to come to fruition.

* |EA has subsequently come
around to our view. They’'ve now
tightened this balance for four
consecutive months and are
essentially in alignment with the
EIA’s assessment.

= OPEC’s balance forecast
continues to look too tight on
expectations for global demand
that look too rosy.

Source: EIA, IEA, OPEC, 22V Research.
See our research note What glut? (8-Dec-2024)
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I Imminent scarcity in crude supply requires higher cash crude prices to ration demand

Commodities

NYM WTI crude oil futures prices Crude oil inventory at Cushing, Oklahoma
$ per barrel (left) million barrels, (right) % of storage capacity
$65 Feb-25 expiry @ $75.89 8 100%
21-Jan-2025
Feb-25 @ $78.82 90%
13-Jan-2025 70 0
$80
80%
Long positions in the then-prompt 60
contract were rolled before expiry
here and here 70%
$75
50
6/23/2023,55% 0%
$70 May-25 @ $74.77 40 50%
13-Jan-2025
40%
: 30
Jan-25 expiry @ $69.91 May-25 @ $70.42
$65 19-Dec-2024 7-Feb-2025 30%
20
20%
$60 r T T T T T T T T T 10
R N . St R TR 10%
q>q>‘1/ q}cb\q, \%\‘1/ q:b\‘]/ er\‘1/ \%\"L ,{b\q’ q/g\’lz rl,}{b q)‘b\
N N N \ \ \
\ \(]/ \(L \ \ \ O r T T T T T T T T T T T T T T T T 0%
9 O N A D W e e A R O DN A D Gk o
—— Jan-25 Feb-25 — — Mar-25 Apr-25 May-25 S N S N N PN AT PP P

2025, the price for May-25 NYM WTI (CLK5) advanced by +5.7%, or +37.4% annualized.

Source: SFE, BLR, 22V Research.
Note: in the two months between 22V’s What glut? note and closing prices on 7-Feb- 2 2 v ‘ RES E ARC H



I Cash prices must rise to resolve scarcity: they are pricing physical fact, not opinion

Commodities

NYM WTI crude oil M1-M2 timespread

$ per barrel

$3.00

$2.50 9/27/2023

$2.00

$1.50

$1.00

$0.50

$0.00

This is not spurious. This is
a clearing price in the real
world due to real scarcity.

NYM timespreads husband low stocks at Cushing
Basis stocks are below the 30%-=Ilow threshold

-$0.50

-$1.00
™ (] ™ ™ ™
A D L
c S o Q B
5 2 2 & O

Nov-23

Dec-23

Jan-24

Feb-24

Mar-24

Apr-24

May-24

Jun-24

Jul-24

What glut?
8-Dec-2024

Aug-24
Sep-24
Oct-24

Nov-24

Dec-24

Jan-25

0%

$5.00 :
] Weekly observations

$4.00 i 2-Jan-2009 through 28-Feb-2025
T
8 $300 |20.5ep-2023
5 28%, $1.92
o
& $200 ol00 $1.80
= 17-Jan-2025 Y TR
) 26%, $1.06 —»
5 $1.00
%) 3-Jan-2025

— $0.33

g 26%,$0.58 = SN" :
5 $0.00 |
N 31-Jan-2025 !
> 0
= 5100 29%, $0.64 i
s implied by Feb 28 I
:;: 6200 timespread ($O.33)! 13-Dec-2024 ® .*
pt : 29%, $0.37
E i « .
O -$3.00 1
= i ° s
= : e
=S -$4.00 1 o ®
> _— °
z Scarcity | Abundance °

-$5.00 !

10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Crude oil stocks at Cushing, Oklahoma (as % of storage capacity)

Source: EIA, BLR, 22V Research. Note: the scatter chart at right is scaled for clarity but
thereby excludes five observations that fall in the opposite storage environment from today’s
(i.e., they are in the zone of high stocks and exceptionally weak timespreads). Two of the
excluded observations occurred in 1Q2009 during the Great Recession. The three others
occurred during the extraordinary pandemic-driven events of April 2020 at storage levels

between 72% and 84% of capacity.
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U.S. crude production could land between 15 and 18 million b/d by 2035

Commodities
U.S. Crude Oil Production and Consumption, 1994-2024E Projected U.S. Crude Oil Consumption Projected U.S. Crude Oil Production
thousand b/d 95% confidence interval in thousand b/d 95% confidence interval in thousand b/d
18000 22500 22500
16000
14000 20000 20000
12000 17500 17500
10000 | ‘
8000 15000 15000 |
6000 |
4000 12500 12500 | |
2000
0 10000 10000
F3RE>RF3E82888388E5833233ITISISTZ3/INII 750 7500
N oNoNoNoNoNeleolololo oo RNeo e} (=] o O ool ololololole)]
o A AN AN AN AN AN NN AN AN ANNANANANN N ANANNNANNNNN
_ _ _ _ 5000 5000
Domestic Production Domestic Consumption 2029P 2034P 2039P 2029P 2034P 2039P
U.S. Balance, Crude Oil U.S. Trade, Crude OiIl
thousand b/d thousand b/d
0 1(2)888 = Supply: the key constraint on growth is the pace of overall international
5000 8000 M@ demand and opportunities to take share of mix in China, India, etc.
6000 4,243
-10000 4000 ' , : - e
2000 / = Demand: though the U.S. balance is technically still in deficit, it's in a
-15000 0 stable equilibrium with Canadian supply to fill gaps most efficiently.
SIS 8B AIIIRNS 8RS IEEBSIIZIZKII
[LNoNoNeNeoNeoNeolNoNoelNolNoNolNolNo oo NoNoNeoNeoNeoNolololNoloNoNolNoNoNol
AT N NN AN ANNNANNNNNAN T T NN ANNNANNNNNNNN

B Balance = Production — Consumption

Source: El, EIA, World Bank, United Nations, BLR, 22V Research.

Note: data are for crude oil, including condensate

m—— EXPOIts === Imports

= Trade: U.S. trend exports are now 4.5 million b/d. Incremental supply
growth will be priced into global markets, esp. as WTI Midland sets Brent.



I Projected contribution to the U.S. energy supply growth plank in Bessent’s 3-3-3 Plan*

Commodities

Volumes in thousand b/d oil equivalent Crude oil and condensates,
2025p, 380, 12.7%

Crude oil and condensates,
2026p, 140, 4.7%

NGLs, biofuels, & other
liquids, 2025p, 220, 7.3%

Dry natural gas, 2026,
533, 17.8%

Source: EIA, BLR, 22V Research. Note: numbers are EIA projections as of 11-Feb- ] ]
2025. Chart shows each projected tranche’s share of +3 million b/d oil equivalent supply R E S E A RC H
growth. *U.S. Treasury Secretary Scott Bessent aims to increase U.S. energy

production by 3 million b/d oil equivalent.



I Commodity Condition Indices (CCls)

Commodities
March 3, 2025 Key Observations
= |n October, the IEA was

Global scores rank ordered from strongest (30) to weakest (0) forecasting a large supply glut
in the 2025 global liquids

T T Lol o ol T T T i
Gold 17.5 f Corn ‘ White sugar f Spring wheat ' = |nfact, if realized it would have

been exceeded only by the

2 GasUSA 166 4 11  Copper 128 4 20  winterwheat 105 4 29 Diesel 8o 4 gluts that accompa)r/ﬂeﬁ he

3 Coffee 162 § 12 lonore 125 ¢ 21 Platium 104 § 30 Nickel g5 4  1998Asian Financial Crisis
and the 2020 COVID

4 Siver 158 4 13  Cocoa 123 ¥ 22 Soybeans 100 ¥ 31 Gasoline g4 ¥ Pandemic. Our research
(‘What glut?’) found this

5  Aumnum 156 @ 14  cozpemits 121 A 23 Lead 100 @ 32 sweetcrde 75 M forecast unlikely to come to
fruition.

6 Cattle 15.2 ‘ 15 Raw sugar 12.1 f 24 Sour crude 9.9 f 33 Cotton 5.8 ‘

7 Soy oil 151 4 16 zinc 115 ¥ 25  Stel 97 ¥ 34  Themacoal 56 4 " IEAhassubsequently come
around to our view. They've

8 Tin 139 4 7 Hogs 1.3 ¥ 26 Met coal 95 4§ 35  Cobalt 40 & now tightened this balance for
four consecutive months and

9  GasexUsA 134 18  Soymeal 12 § 27 Ppalladium 93 ¥ 3 Lithium 3a ¥ are essentially discounting the

EIA’s opinion.
Note: the directional arrows beside each CCI score indicate whether that index is presently showing accumulating or deteriorating strength heading
into next week.

Source: BLR, 22V Research. 2 2 v ‘ RES EARC H




CCls: producers should mind the spread in the scores for gas and steel

Commodities

1 Gold 19.1 Coffee 205 Coffee 213 Coffee 203 Gold 19.8 Gold 17.5
2 Coffee 18.7 Gold 19.3 Gold 19.7 Gold 20.1 Coffee 18.9 Gas, USA 16.6 = The Soﬁening in g|oba|
3 Cattle 187 Gas, ex-USA 181 Gas, ex-USA 191 Gas, ex-USA 182 Silver 18.6 Coffee 162 commodity conditions persists.
4 Gas, ex-USA 17.7 Cattle 180 Silver 176 Silver 180 Gas, USA 175 Silver 15.8 Gold’s CCl is now under 18.
5 Com 17.7 Cormn 16.8 Cormn 17.1 Com 17.3 Aluminum 17.3 Aluminum 156
n
6 Gas, USA 17.3 Silver 16.7 Cattle 159 Gas, USA 164 Com 16.3 Cattle 15.2 Markets are on e_dge ab_o ut the
threat of U.S. tariffs against
7 Aluminum 16.3 Cocoa 16.1 Aluminum 15.8 Aluminum 16.0 Gas, ex-USA 15.6 Soy oil 151 major trading partners the risk
8 Silver 16.3 Aluminum 15.2 CO2 Permits 155 CO2 Permits 150 Soy oil 14.8 Gas, ex-USA 134 of retaliation and escalation,
9 Cocoa 156 CO2 Permits 14.6 Soy oil 145 Soy oil 150 Cattle 14.7 Com 131 and the waning of prospects
10 Crude oil 146 Gas, USA 141 Cocoa 140 Copper 150  Copper 145 Copper 128 for peace in Ukraine and the
11 Copper 129  Crude oi 140 Gas, USA 139 Cattle 145  Sugar 140 Iron ore 125 Middle East.
12 CO2 Permits 128 Soy oil 128 Copper 137 Winter wheat 138 Winter wheat 138 Cocoa 123 .
. : _ = Gas has consistently scored at
13 Soy oil 125 Copper 12.2 Winter wheat 136 Cocoa 135 Iron ore 13.6 CO2 Permits 121 . .
the top of this league table in
14 Zinc 123 Iron ore 113 Iron ore 130 Iron ore 134 CO2 Permits 135 Sugar 121 recent months. with Ieadership
15 Diesel 12.2 Winter wheat 11.2 Crude oil 12.8 Sugar 12.2 Zinc 132 Zinc 115 bouncing between USA and
16 Soybeans 118 Soybeans 112 Soybeans 118 Crude oil 117 Cocoa 131 Hogs 113 ex-USA. This week U.S. gas
17 Gasoline 113 Diesel 110  Gasoline 117 Znc 116  Crudeoi 125  Winterwheat 105 (16.6) has the second
18 Iron ore 10.9 Zinc 10.9 Zinc 114 Gasoline 115 Hogs 113 Soybeans 10.0 stror)gest fu.ndamentals ona
19 Winter wheat 10.0 S 10.0 H 110 Soyb 11.3 Diesel 10.4 Crude oil 99 relative basis, as a dose of
L X . . lese! . g . .
merwnea uaar 00° oybeans ude ol winter cold hits the Northeast.
20 Nickel 10.0 Gasoline 10.0 Sugar 10.3 Hogs 11.0 Gasoline 104 Steel 9.7
21 Steel 9.3 Steel 98 Diesel 10.2 Diesel 10.1 Lead 96 Coal 95 n Meanwh”e’ OFS firms should
22 Hogs 88 Hogs 96 Steel 95 Steel 78 Steel 94 Diesel 89 note that steel is firming.

Source: BLR, 22V Research.



I Red Lasso: unlike 2023/24, scrap supply is unlikely to constrain copper prices in 2025/26

Commodities

Tightening scrap copper balance supports primary prices
Z-scores on price

A real breakout.

(H) VERY constructive. Burved supercycle
investors are ‘ovce bitten, twice shy'. A

250 F“"“”‘ili proper bull market in copper has begun,
' i WMay 2.0
200 (A) Ready availability of serap supplies weighed on the i
refined market throughout 2022, Result: sideways
150 price action, with sowme nasty dives in May and Sept. |
1.00 i
D e e e e el t i el ale ,—:—:p-——-»- ———————————————————————————————————
0.50 .
Tuvestors were T 7T N,
0-00 W‘axl bmlhsh‘ Mere‘ T T T T T T T T T T T i L} ’,Il v \\\_ T T T T T T T
y - (C) But serap balances started materially | (F) Buy copper
-0.50 tighteving in WMarch 2024, which | (Ang 27)
_____ wileashed the lasso on copper futures. | Aung 7
00 LS T E
(B) Thisten-monthdlide / WV = W g lg/)tl)li:x;oss (€) TV"S
180 Yrought serap prices to levels _ _ 1 ccnrred bearish cross
consistent with prior cyclical lows. WMax pain for investors ] (\;\/\ o occurred on
2,00 i 2023 Was here. = M3, July18.
VA Ny s, I, BN, B BN B S - . - S ey S U2 SN SR\ SN ) SR, | ) SN I
¢ FFFFFF S & & & & FF S
Q 8 2 N o N o N N S N o N N o) N N N N o N S N N
'\(]}"b '\\'b q>‘], rb\rb b:\'b <3\"J (_0\"5 ,\{b q)\"b Q\rb \Q\'b '\\\"’J ,\QS‘J \\Q) ‘.19/ W b\"’.‘) ,\\‘:5 Cb\"b o_)\"b ,\Q\n.) ’\,\\rb ’\q}rb \\".)

m= CUL1 === Scrap copper

Source: SFE, BLR, 22V Research.
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I Investors’ fears of downside risks led them to resist reality of copper’s physical tightness

Commodities

Path of Evolving Risk Perceptions in Copper: 26-Mar-2024 to 25-Feb-2025
A mapping of investors' risk management decisions relative to commercials'

1.00

Investors are Bullish Investors are Bullish

Hedgers are Bearish Hedgers are Bullish
0.90

21"{’;;';_924 (V) Week 47: 11-Feb-2025
0.80 Inyestor-s and.hedgt.ers are
aligned in their bullish
Week 1 perception
9 Q 26-Mar-24

0.70 , go1

38

DRD
@
0.60

Risk Perception Indicator (RPI) for Institutional Investors

0.50 —
(I) Week 33: 5-Nov-2024 /
On the date of the 2024 U.S. / /
0.40 presidential election, investors 57 L (IV) Week 41: 31-Dec-2024
e e oy g s i // EDe)Spite:clea} evi-d::(-:e of
0.30 prices than eee iedgers \ strength in physical markets,
’ / \ investors are more fearful than
/(") Week 34: 12-Nov-2024 \ at any other point in 41 weeks
0.20 /Immediately following the 2024 \
/ U.S. presidentiallelection, :
/ investors and hedgers both () Week 38: 10-Dec-2024
0.10 = perceive balanced risks Investors and hedgers are
Investors are Bearish incrementally and about Investors are Bearish
Hedgers are Bearish Squatiy aptanistic Hedgers are Bullish
0.00
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Risk Perception Indicator (RPI) for Commercial Hedgers

Source: BLR, 22V Research. 2 2 v ‘ RES EARC H



I U.S. merchants are squirreling away copper stocks ahead of pledged U.S. tariffs

Commodities
CMX Copper M1 price LME Copper Forward Curve
US cents per Ib. US$ per mt
500 500 $10,000

$9,800
475 [] 475 $9,600 o 36, 9,527

12, 9,407 P>
9,360
H $9,400 36, 9,510
m 4] 24, 9,424

450 HJ 450 $9,200 12, 9.265

$9,000

8,954

425 $8,800

$8,600

\ 12, 8,585 L 24, 8,585 L

400 $8400 | L g 430 36, 8,549

$8,200
375 . . . . . . . . 375 $8,000

12/3 12114 1225 15 116 127 27 2/18 0 10 20 30 40 50 60
e 50-DAY  mmmm=100-DAY == 200-DAY 1-Mar-24 ——31-Jan-25 ~®—3-Mar-25
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I Copper cash price risk assessment: yearend base case is $10,250 per mt (S4.65 per Ib.)

Commodities

2025 Year-End Copper Spot Price Risk LME Copper M1 pri ce
% probability by price bucket (US$ per mt) US$ per mt
40% 38%
350 10500 10500
30%
25%
20% 10250 10250
15%
10%
5% 10000 10000
0%
9750 9750
A
0
- 9500 | 9500
2025 Year-End Copper Cash Price Risk |J_-|D +‘T‘*
% probability below $8,500 per mt L
100% 9250
75%
9000
50%
00/0 r T T T T T T T T T T T T T T T T T
I35y 800 - - - - - - - ' 8500
O O 6 0O 0O 0o O O o © O O © o © o o 12/3 12/14 12/25 1/5 116 127 217 2/18
94 d o o & o o o4 o o 9 4 8 N o
F U O S 8N KN & ¢ @& & @ 949 d 0 m & I
m» 9 d 5 @ df 8 d3 @ d d Qo d g o m 50-DAY  mmm= 100-DAY === 200-DAY
o 3 n o N © 5 9 a — § - N

Source: BLR, 22V Research.
Note: as of 28-Feb-2025. Latest close for cash copper is $9,338. 2 2 v ‘ RE S E A RC H



I Silver cash price risk assessment: yearend base case is $39 per oz, with 22% odds of >548

Commodities

2025 Year-End Silver Cash Price Risk CMX Silver M1 price
% probability by price bucket (US$ per troy ounce) US$ per troy ounce
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Source: BLR, 22V Research.
Note: as of 28-Feb-2025. Latest close for cash silver is $31.15. 2 2 v | RES E A RC H



I Gold cash price risk assessment: yearend base case is $3,150 per oz

Commodities

2025 Year-End Gold Cash Price Risk
% probability by price bucket (US$ per troy ounce)
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2025 Year-End Gold Cash Price Risk
% probability below $2,640 per troy ounce

0, . . .
100% A correction would likely find support at
$2,640 or above. We see only 14% odds of
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75% a cash price below $2,640 at yearend 2025.
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CMX Gold M1 price
USS$ per troy ounce
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Drivers
1. Physical cost
2. Geopolitics of war
3. Geoeconomics of de-dollarization
4. Flight to safe havens
5. Inflation hedges in debt-addicted world
6. Looser fiscal and monetary discipline
7. Momentum:success begets success
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Source: BLR, 22V Research.

Note: as of 28-Feb-2025. Latest close for cash gold is $2,858.
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I Inflation: price level matters too

Commodities

U.S. average price for potato chips
$ per 1.5-0z bag

Possibly the re-emergence of price stability,

P08 but at a price level 50% higher than before The first recorded recipe for
potato chips appears in an 1817
$064 | cookbook (The Cook’s Oracle)
| authored by the aptly-named chef
William Kitchiner. Frito-Lay Inc.
3059 1 (formed in a 1961 merger of two
Price predecessor firms, each founded
$054 | Instability in 1932) merged with Pepsi-Cola
to form PepsiCo. in 1965.
049 Production costs for a bag of
potato chips include expenses for
$0.44 | Price Stability biaxially oriented polypropylene
AN (inside lining of the bag), low-
s039 | density polyethene (a middle
layer), Surlyn® (a branded
thermoplastic resin for the bag’s
B T TR e P e e C e m s E L e o RS B E T I NNNN Mmoo - < < outerlayer), nitrogen, potatoes,
L L L 2 g st 88 s iapacagsct s rcogncognctosniagnce sy salspices sunflowerol water,
TN OS5 N 0250025 0N0=2S5n0=2s" 00025 n0z=2sn0z=2s50n0=25un0zz=2s 00

natural gas, and diesel fuel.

Source: BLS, BLR, 22V. Note: updated on 12-Feb-2025 with data through Jan. 2025
(latest available). 2 2 v ‘ RE S E A RC H



WTI cash price risk assessment: yearend base case is $70 per bbl, with 35% odds of >5$80

Commodities

2025 Year-End WTI Crude Cash Price Risk
% probability by price bucket (US$ per bbl)
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% probability below $60
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713/2024
7124/2024 1
8/14/2024 1

Source: BLR, 22V Research.

9/4/2024 1
9/25/2024
10/16/2024
11/6/2024
11/27/2024
12/18/2024
1/8/2025 T
1/29/2025
2/19/2025 1

Note: as of 26-Feb-2025. Latest close for cash WTI (Cushing) is $69.26.
The baseline thus projects spot price to end 2025 near current levels.

NYM WTI Crude Oil M1 price
USS$ per bbl
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I Crude oil futures indicate world oil markets are in a bullish regime at low vol

Commodities

Crude Oil: M1/M24 Structure

Strengthening from the cheapest edge in a bullish regime
NYM WTI prices and volatility (weekly averages since 6-May-1983)
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Comparably placid conditions in equities would have VIX at <10%.

Source: NYM, Bloomberg, BLR, 22V Research.
Note: coordinates on 27-Dec-2024 were 8.1% and 24.8%. 2 2 v ‘ RE S EARC H



I Commodities are outperforming equities, but select commodity equities are best of all

Commodities

Rolling 2-year correlation with S&P GSCI
correlation coefficient (total returns)
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Source: BLR, Bloomberg, S&P Global, 22V Research.
Note: chart at top shows monthly observations through 31-Jan-2025. Abandoned Alpha RE S E A RC H
and Metallic Rebellion are 22V investment strategy themes introduced on 8-Jan-2025

and 15-Mar-2024, respectively.
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