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2021 2022 2023 2024e
Policies

Number of hydrogen strategies

-7y 80%

22%

© Share of energy-related CO: emisions

82%

Low-emissions hydrogen production
from announced projects by 2030
Mtpa
Renewables ® Fossil fuels with CCUS @ FID 49

37

28

GHR 21 GHR 22 GHR 23 GHR 24 2030 NZE
Announced electrolyser projects by 2030
GW
® Total = Early stage @ FID
558
516
420 I
235 I
— R L
GHR 21 GHR 22 GHR 23 GHR 24 2030 NZE

Announced electrolyser manufacturing capacity by 2030

GWiyr
@ Total @ FID
179
166
155
107
GHR 21 GHR 22 GHR 23 GHR 24 2030 NZE
Investment
Electrolyser installation 70
Billion USD -

2021 2022 2023 2024

Note: 2024e = Estimated based on announced projects. FID = Final Investment Decision.

#:2024e = FRI N7 vy =7 KO IHEEME

FID = A& RiE
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EFEICHB T AEEOMINC X V., BiFEH 6% ALY, BLXUOAL v FOMURKEro722 &
Ak El L Sk ic B I 2 FEEORINC X v, FiE 5% A L) R ERH -7,

2.1 B LHIB I L OXKBEEHRE (2019~2030)
2030 1%, 2050 F cCopry b¥uEZIYYaviF I

Figure 2.1 Hydrogen demand by sector and by region, historical and in the Net Zero
Emissions by 2050 Scenario, 2019-2030

Hydrogen use by sector, 2019-2030 Hydrogen use by region, 2023

mOther Rest of
China

O Power % 29%

oSynfuels

O Transport

O Refining

HIndustry

Europe
8%
oONew
® Traditional 9% North
America

2022 | 2023 | 2024e Middle East 16%

14%
IEA. CC BY 4.0.
Notes: NZE = Net Zero Emissions by 2050 Scenario. “Other” includes buildings and biofuels upgrading. 2024e = estimate

for 2024. The estimated value for 2024 is a projection based on trends observed until June 2024.

Hydrogen demand reached 97 Mt in 2023 but remained highly concentrated in traditional
applications in industry and refining.

Notes: NZE =2050 v F¥wxIvsaveyF Ut “Other” : EAT 4 Y 7B XA ARET v 7271 — 4y
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Figure 2.2 Low-emissions hydrogen demand by sector in 2023, and in the Stated
Policies Scenario and the Net Zero Emissions by 2050 Scenario, 2030

~ 70
:é- Total demand
£ @2023
= 60
BSTEPS
50
oNZE
40 Demand by sector
30 B Industry
D Refining
20 O Transport
10 O Synfuels
o Power
0
2023 Additional STEPS STEPS 2030 Additional NZE NZE 2030 @ Other
IEA. CC BY 4.0.

Notes: NZE = Net Zero Emissions by 2050 Scenario. STEPS = Stated Policies Scenario. “Other” includes buildings and
biofuels upgrading.

Demand for low-emissions hydrogen could exceed 6 Mtpa by 2030 with current policy
settings, but would need to reach 65 Mtpa, across many applications, to align with the NZE
Scenario.

W NZE =2050 44 v b¥wm T I v aviF Ui STEPS = AKRBEEL F VU 4. “Other” €954 ARRHCE &1
KRFBKBOEE L, HEOBRKRETIE 2030 EFTCIKIEI6BA N Y2 B2 5 0EEHXDE, L2
L. NZEvF D Ficirdicit., 2L OfAERTER S BAF VICETIHERD 3,
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Figure 2.3 Offtake agreements signed for low-emissions hydrogen and hydrogen-
based fuels, 2021-2024

Annual agreements Cumulative agreements (2020-2024)
— o
g 3.00 45% |ndustry g 100%
E @ Chemicals 2
2.50 L 80%
£ oSteel £ ~ Shipping
oOther o :
o Refining -, Chemicals
2.00 30% Transport 2 c0% X i
O Road transport .g o °
1.50 5 Aviation 5 aos RoadA""?m" .‘.
m Shipping % tran:.sport / - Steel
1.00 15% < S e
Other ® e Power  other/Unknown
D Refining 20% 3 6 @ .
0.50 . Other
S Power " industry
0.00 0% m Other/Unknown 0% e o
’ 2021 2022 2023 2024* 000 025 050 075 1.00 125 150
Year of signing OShare of firm agreements Agreed volume (Mtpa H,-eq)
IEA. CC BY 4.0.

Notes: “Unknown” includes offtake agreements without a disclosed end use for hydrogen and hydrogen-based fuels. Only
offtake agreements disclosing the amount agreed and stating that they will take place before 2030 have been included.
2024 data includes agreements until August. Announcements for hydrogen production and self-consumption are not
included.

Sources: |[EA analysis based on announcements of offtake agreements for hydrogen and hydrogen-based fuels and data
from Argus Media Group, BloombergNEF and S&P Global.

The number of offtake agreements for low-emissions hydrogen and hydrogen-based fuels
is growing, with several large, firm agreements announced, albeit accounting for just
1.7 Mtpa.

7E: “Unknown”1Z1d, 7KFE I L OKFER = 2B O RMKHAESHR I N T ARnA 7 74 7 8% &, 2030 FF TICHE
MBEndZ ERHTLIN, AESEVPHARINTHWEF 7T A4 7 ZOARETNTVD, 2024 FF0T7 218 A%
TOARZET, KRG ARHBICHET I RRIEEN TR,
L KRB L VKFER—=ADREI DA 7 7 4 73D F5R & Argus Media Group, BloombergNEF, S&P Global ® 7
— 2 2o IEA D okr

BRFAKRRELKBR—ZROBREIOA 7 74 7 OKIZEMLCTHY, bIFIEMILTBEA LIV THS
B, L DD DRERE AR 3R

w1 EMIC, 61k BNAMEELFBL, A CERMES F viEwvwH2 25iEL 2 (2.1, &
KD AMLIE. TotalEnergies #1243 2023 4F 9 HICHlsa L 72 d DT, WM OREHEIE Ol S 2 KHE
DRFZ B E LT3, Fthidmi. FEflitgs35%) 8 = —w /kg H2 (USD ~9/kg H2) & \»
IEIKMER DS, SO T 7 =% b LG L7z,

5 AMLo o b 2 FixEEMEC L > CRlhE b DT, 4 v FRET AL ¥ —2%: (Solar Energy Corporation of
India) & [EE&HUER Nt (National Highways) Tb %,

17



& 2.1 2023 £ 9 HUIREBHIG & N7 AR FRAK T B L OKR R — 2B OFZICBE T 5 AHL

Table 2.1 Tenders for procuring low-emissions hydrogen and hydrogen-based fuels
launched since September 2023

Company Sector Tendered volume Details and conditions

TotalEnergies Refining 500 ktpa Hz -

Bidders must ensure that hydrogen
complies with the EU regulations for
. Renewable Fuels of Non-Biological
Salzgitter AG Steel Up to 141 kipa Hz Origin or are “low-carbon” according
to the EU Taxonomy. Deliveries to
start from 2027.

Three-phase process: request for
information (February 2024), request

thyssenkrupp e
proposals (Q2 2024) and request
Steel Europe Steel 143 kipa Hz for quotations (Q3 2024). 10-year
AG g
— contracts for hydrogen delivered from

2028 via pipeline to its Duisburg plant.
10-year contracts, with 3 years of

Mﬂi o 750 ktpa ammonia government subsidies. Ammonia
Corporation of Fertiliser . -
India (NH3) (~135 ktpa H2)  delivered to 1j pre‘-selgectedlfertlhser
E— production sites in India.
Stahl-Holding- Hydrogen delivered via the MosaHYc
Saar Steel 50 ktpa H: pipeline from 2027.
National Construction ~1 ktoa H Aims to buy 5.9 kt of low-emissions
Highways pa iz hydrogen over 5 years from 2027.
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THIE) A, 2024 FE 4 Hic, ¥RTIviaViEEY Y a—a vk Ry oL Ao K
i Fed L e, SRHID MLOTEILE 54 4 2 & v Z AR L L CHEIS 545, ZEMBA 13, 2
DB AL (KD AKLIE 2024 K F TICfTON 2 TE) TIRKER— 2 OBRE D 1785 BH 1c 8 54
FELEREXL, TESE IR, 2024 Fice y F -~ VT VIR, ¥v - h—K Vil
HDIZDDANRY + vy Fo— =T — Vv X—, ZEMBA, » Sy 27 uf Fis, #HET
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