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Hard times for hydrogen: R .;:.,:::..:;_v:: .........
BNEF’s 1H 2025 H, sector scorecard (9/25)
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Source: BloombergNEF. Note: 4-5 = on a good track, 2-3 = some progress, 0-1 = more work needed.
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More than $275 billion is available for clean SRR e R EEEEEE R EEEEEE R EREE RS
hydrogen, but only a fraction goes to demand

Government support for hydrogen by market and target area
$ billion
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m Supply: $178 billion

Germany [N 15 m Both: $90 billion
UK [ 14 m Demand: $9 billion
France [N 10
Australia [ 8
Spain [ 5

Others [EEIINENT 19

Source: BNEF Hydrogen Subsidies Tracker (web | terminal). Note: EU + MS = European Union plus its member states. ‘Both’ also includes support for hydrogen
midstream (storage and transport). Data as of March 19, 2025.
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https://www.bnef.com/insights/32015
https://blinks.bloomberg.com/news/stories/SCQVI6T1UM0W
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hydrogen developers in limbo




Policy : : : :
Case study: us pohcy uncertainty has kept L
hydrogen developers in limbo

Clean H, project capacity that closed financing in 2024, by market

Thousand metric tons of hydrogen

US: 1.2% of
global clean
H, production
capacity that
took FID in
Germany 2024
India, 176 103
Netherlands Others U5
China, 322 Qatar, 211 Canada, 191 73 19 13

Source: BloombergNEF
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Policy N

President Trump’s tariffs could raise US green .

hydrogen costs by 14%

Impacts of Trump’s new tariffs on green hydrogen costs in the US, 2025

114%

o 5% 8%
100% 1% : —

Olncreases by tariffs
m EPC and others
m Solar and wind equipment

m Electrolyzer equipment

LCOH2 before Add on electrolyzer Add on solar and Add on EPC and LCOH2 after
Trump's tariffs equipment wind equipment others Trump's tariffs

Source: BloombergNEF. Note: LCOH2 stands for levelized cost of hydrogen production. The year 2025 refers to when final investment decision (FID) is reached.

Calculations of tariff impacts are based on announcements by April 8, 2025.
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:i""i;e “One B|g Beautiful Bill”’ boosts blue R
hydrogen while taking a jab at green hydrogen

Green hydrogen production volumes eligible for 45V tax credit

Million metric tons of hydrogen per year
1.4

1.2
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0.8
0.6
0.50

0.4

0.2

0.0
Passed House budget bill Passed Senate budget bill Existing guidance

Source: BloombergNEF. Note: Forecast is based on clean hydrogen projects in the optimistic scenario of BNEF's supply forecast as of May 2024
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Supply .

Lots of announced supply, but very littleofit
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California is in the top four states planning to o
produce clean hydrogen

Cumulative annual clean H, production announced to come online by state
Million metric tons of hydrogen per year

15.49
4.10 4.54
3.24
2.51
California West Virginia Texas Louisiana Rest of the US Total

Source: BloombergNEF. Note: Data as of July 28, 2025.
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Supply . . . .

Californiais p|anning for more green hydrogen ;:::__::..;::_:::._:;:_::,_:::;::_, ::_:;

production than blue hydrogen

Cumulative annual clean H, production announced to come online by state
Million metric tons of hydrogen per year

15.49
14.39

m Green hydrogen

m Blue hydrogen

1.09
o7 OW

California Rest of the US
Source: BloombergNEF. Note: Data as of July 28, 2025.

Total
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Costs and prices

Higher than anticipated
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Costs and prices

Texas has the lowest LCOH, among the three
US states modeled due to strong renewables

LCOH, by electrolyzer utilization and financing year, Texas
1$4per kilogram (real 2023)

12 Optimal electrolyzer utilization
rate reaches 90% in 2050
10 owing to excellent renewables
Optimal utilizlation rate
8 — 2023
\ .——
6 2030
p— ——
4 v 2040
Falling capex, opex and —- ® 2050
2 financing costs decrease
LCOH, over time
0
30% 40% 50% 60% 70% 80% 90%

Electrolyzer utilization

Source: BloombergNEF. Note: Years represent financing years. The colored circles represent the levelized cost of hydrogen production (LCOH,) at the optimal
utilization rate, which is the rate at which an electrolyzer produces the lowest LCOH,. The utilization rate may vary based on coordinates input for the renewables.
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GE;I‘TCECOHZ is higher than Texas, lowerthan -~
New York, reflecting solar and wind conditions

LCOH, by electrolyzer utilization and financing year, Utah
1$4per kilogram (real 2023)

12 \

10 Optimal utilization rate 2023
s
8 —
2030
6 o
p— 2040
4 ' 2050
2
0
30% 40% 50% 60% 70% 80% 90%

Electrolyzer utilization

Source: BloombergNEF. Note: Years represent financing years. The colored circles represent the levelized cost of hydrogen production (LCOH,) at the optimal
utilization rate, which is the rate at which an electrolyzer produces the lowest LCOH,. The utilization rate may vary based on coordinates input for the renewables.
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Demand

Binding offtake continues to remain elusive .
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Demand

USis Supplylng clean H2 mainlyfordomestic
use

Clean hydrogen offtake volumes by demand market

Million metric tons of hydrogen per year

1.6
1.4
1.2
Green methanol
1.0 .
® Green ammonia
N u Green SAF
oe u Green hydrogen
0.4 0.28 0.31 0.36 = Blue ammonia
m Blue hydrogen
0.2
0.01 0.03
0.0

UK Unknown South Korea Japan Germany us

Source: BloombergNEF. Note: Data as of May 30, 2025. BNEF’s Hydrogen Offtake Agreement Database only includes projects of at least 20 megawatts or 2,800
metric tons per year of capacity.
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Demand

Offtake from US supply is largely for existing
uses of H,

Clean hydrogen offtake by demand market

Million metric tons of hydrogen per year

16 1.57
1.4
Unspecified
' [r— Shipping
1.0 ® Road transport
0.8 m Power and heat
Qil refining
0.6 .
m Manufacturing
0.36 o
0.4 0.28 0.31 u Fertilizer
0.2 m Chemical
0.01 0.03 - ® Aviation
0.0 —
UK Unknown South Korea Japan Germany us

Source: BloombergNEF. Note: Data as of May 30, 2025. BNEF’s Hydrogen Offtake Agreement Database only includes projects of at least 20 megawatts or 2,800
metric tons per year of capacity.
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Demand

California is among the top five states with the
most signhed offtake

Clean hydrogen offtake by state

Million metric tons of hydrogen per year

1.64

0.48

0.01 0.01 0.01 0.01 0.01 0.02
RS RS NG 6{0 N 6\@ 2
Cge’é 0\O<b '«\'1/0 O(S{. BQ}% \&\o &é‘.
S

Source: BloombergNEF. Note: Data as of May 30, 2025. BNEF’s Hydrogen Offtake Agreement Database only includes projects of at least 20 megawatts or 2,800
metric tons per year of capacity.

17  US Clean Hydrogen Market Outlook

BloombergNEF
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Power and heat is the largest end usefor - .. ...
California clean hydrogen

Clean hydrogen offtake by state

Thousand metric tons of hydrogen per year

42.0

® Road transport
®m Power and heat
u Fertilizer

Green hydrogen Blue ammonia Blue hydrogen

Source: BloombergNEF. Note: Data as of May 30, 2025. BNEF’s Hydrogen Offtake Agreement Database only includes projects of at least 20 megawatts or 2,800
metric tons per year of capacity.
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Demand

Most applications of clean H, have a mix of
good and bad news

.........................................

Key developments since BNEF’s 1H 2024 Market Outlook

Sector Tech readiness  Role in net zero* Key developments since April 2024 (positive, mixed, negative)
Oil refining Commercial Unavoidable Oil refineries have signed some of the largest offtake deals, including TotalEnergies’
binding agreements with Air Products and RWE, and INEOS’ contract with RWE
Methanol Commercial Unavoidable Maersk launched a new venture to produce plastics using green methanol as a
(chemical) feedstock, while coal-chemical projects in China slowed down adoption of green H,
Ammonia Commercial Unavoidable Fertilizer traders Yara and Ameropa signed new offtake deals globally; fertilizer
(chemical) producers Pupuk Indonesia and CF Industries announced new green H, projects
Steel Commercially Medium New offtake deals for hydrogen-based steel were signed by Benteler and Amazon,
ready but the deployment of green steel projects is at risk of delays (web | terminal)
Shipping Commercially Large Shipping companies are diversifying their clean fuel portfolio: Hapag-Lloyd signed an
ready offtake deal with a Chinese project, while Maersk turned its eyes to LNG ships
Aviation Pilot stage Medium Leading renewable fuel producer Neste canceled its hydrogen project in Finland,
and German utility Uniper abandoned an e-SAF project in Europe
Power @ Pilot stage Small Japan de-prioritized ammonia co-firing in its upcoming auction (web | terminal);

South Korea’s hydrogen power auction ran into cost hurdles (web | terminal)

Source: Bloomberg_NEF. Note: *Role in net zero refers to clean hydrogen’s role in each sector in BNEF’s New Energy Outlook 2024 Net Zero Scenario (Figure 5.29).
Large means hydrogen share in final energy consumption over 50%, while medium is between 20% and 50%, under 20% is small. SAF is sustainable aviation fuel.
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https://www.airproducts.com/company/news-center/2024/06/0607-totalenergies-and-air-products-green-hydrogen-to-decarbonize-european-refineries?utm_campaign=660fc8b29119d900010cf231&utm_content=66630b8834b4ca000166a8a5&utm_medium=smarpshare&utm_source=linkedin
https://www.airproducts.com/company/news-center/2024/06/0607-totalenergies-and-air-products-green-hydrogen-to-decarbonize-european-refineries?utm_campaign=660fc8b29119d900010cf231&utm_content=66630b8834b4ca000166a8a5&utm_medium=smarpshare&utm_source=linkedin
https://totalenergies.com/news/press-releases/germany-totalenergies-and-rwe-join-forces-green-hydrogen-decarbonize-leuna
https://uk.rwe.com/press-and-news/2024-05-14-rwe-announces-large-scale-green-hydrogen-plant-in-grangemouth/
https://apmoller.com/news/a-p-moller-holding-launches-vioneo-to-pioneer-fossil-free-plastics-production/
https://www.yara.com/corporate-releases/yara-and-atome-plc-sign-heads-of-terms-for-sale-of-renewable-calcium-ammonium-nitrate-can-fertilizer/#:~:text=Yara%20Global%20website-,Yara%20and%20ATOME%20PLC%20sign%20Heads%20of%20Terms%20for%20sale,Calcium%20Ammonium%20Nitrate%20(CAN)%20fertilizer&text=Yara%2C%20a%20global%20crop%20nutrition,CAN%20project%20in%20Villeta%2C%20Paraguay.
https://www.energetica-india.net/news/ocior-energy-and-rec-limited-sign-mou-for-inr-10000-cr-green-hydrogen-project-in-odisha
https://www.energetica-india.net/news/ocior-energy-and-rec-limited-sign-mou-for-inr-10000-cr-green-hydrogen-project-in-odisha
https://www.cfindustries.com/newsroom/2024/yazoo-city-ccs-exxonmobil
https://www.hydrogeninsight.com/industrial/africas-first-green-hydrogen-based-ironworks-signs-offtake-deal-as-it-receives-electrolysers/2-1-1744581
https://www.h2-view.com/story/ssab-to-provide-green-hydrogen-derived-steel-for-amazons-data-centre-construction/2117896.article/
https://www.bnef.com/insights/35501
https://blinks.bloomberg.com/news/stories/SC0G45DWRGG0
https://www.hapag-lloyd.com/en/company/press/releases/2024/11/hapag-lloyd-concludes-long-term-offtake-agreement-for-green-meth.html
https://www.hapag-lloyd.com/en/company/press/releases/2024/11/hapag-lloyd-concludes-long-term-offtake-agreement-for-green-meth.html
https://www.hapag-lloyd.com/en/company/press/releases/2024/11/hapag-lloyd-concludes-long-term-offtake-agreement-for-green-meth.html
https://www.lloydslist.com/LL1149842/Maersk-hedges-on-LNG-amid-methanols-bumpy-road?__cf_chl_tk=KCikKS0FUxXYLIFwPFWsVLy_9TS.r0qFKfeZE7n2TAQ-1733801415-1.0.1.1-fInutEA3hMXiF92_RFo7igY3D3IQH6hJAPeXHCkVCPM
https://www.neste.com/news/neste-to-re-evaluate-its-renewable-hydrogen-plan-and-withdraw-from-investing-into-a-120-mw-electrolyzer-at-the-porvoo-refinery
https://fuelcellsworks.com/2024/10/10/energy-policy/uniper-terminates-200-mw-hydrogen-project-in-sweden-due-to-market-and-regulatory-challenges
https://fuelcellsworks.com/2024/10/10/energy-policy/uniper-terminates-200-mw-hydrogen-project-in-sweden-due-to-market-and-regulatory-challenges
https://fuelcellsworks.com/2024/10/10/energy-policy/uniper-terminates-200-mw-hydrogen-project-in-sweden-due-to-market-and-regulatory-challenges
https://www.bnef.com/shorts/snpwjtychssg00
https://blinks.bloomberg.com/news/stories/SC0G45DWRGG0
https://www.bnef.com/analyst-reactions/sn8f3vt0afb400
https://blinks.bloomberg.com/news/stories/SC0G45DWRGG0

Demand

Hard times for hydrogen: R .;:.,:::..:;_v:: .........
BNEF’s 1H 2025 H, sector scorecard (9/25)
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Source: BloombergNEF. Note: 4-5 = on a good track, 2-3 = some progress, 0-1 = more work needed.
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BloombergNEF (BNEF) is a strategic
research provider covering global commodity
markets and the disruptive technologies
driving the transition to a low-carbon
economy.

Our expert coverage assesses pathways for
the power, transport, industry, buildings and
agriculture sectors to adapt to the energy
transition.

We help commodity trading, corporate
strategy, finance and policy professionals
navigate change and generate opportunities.
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