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Figure 3.1 Supply of unabated fossil, low-carbon and renewable hydrogen, 2020 and in
2030 in 1.5°C-compatible pathways
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Note: Shaded bars represent the range of supply across various scenarios.
Sources: |IEA, 2021b; BNEF, 2021; IRENA, 2022a; and BP, 2022.
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Figure 3.2 Share of total final energy consumption in selected sectors met by
hydrogen today and in 2030 in 1.5°C-compatible pathways
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Notes: Shipping and aviation include hydrogen derivatives. Hydrogen used for direct reduction of iron with natural gas is
excluded.
Sources: IRENA, 2022a; BP, 2022; IEA, 2021b; and BNEF, 2021.
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Figure 3.3 Levelised cost of hydrogen production by technology in 2021 and 2030
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Notes: All references were published before gas prices started to rise as a consequence of the current energy crisis. Based
on gas prices of USD 200/MWh (vs historical averages of USD 15-20/MWh in Europe), the levelised cost of unabated fossil

hydrogen could reach up to USD 10/kg H2.
Sources : IRENA 2022c; IEA, 2021a; ETC, 2021; IRENA, 2020; and BNEF, 2020.

F IR TOXHEE, REDIRILF—EHOBER. HAMES LR LIBOHSHTIZHIRSN =3 D TH S, 200 KFI)L/MWh O

Hi#2:IRENA2022¢:EA,2021a;IRENA,2022; % U BNEF,2020

H A ERMDBEDITHIE 15~20 KFIL/MWh)IZEIE, (EBRBHZ K DKEDFEILIRME 10 KFIL/kg -H2
EFTEIS HAREEASH D,



HAIEEDESITFZIZTEDLH?

D 10 FOFRVEHIC ORI ATFE R SR ic oW T, P22 X SRS - I WA TE%E L 5
IR ICEHETH Y, HAENRE  ARRFKEOHHG 2 E R — A TR T E 2 WA, IR T
K B EIN ZMEFEICT 2 2B TE S, Lol FEECATILERDH 24 DY X7 LHEN
B %% FUAMG S AFATREEZ S0 2 2 LIChA, 7L —2 AV —HEOERTTE (£ O cRlig
SN B RE D ATRE - AR SRR R IEPRFEANIC & B 5z~ D B &) SFRRICERTH 5,

2 KFoBLE, ik, RIS A VF—BEIMES o, A0 Y —v 2 x v F—T X IR hiRE T
BN OKFED) Iz &, 7V —VEFE~OBATI R 2345 2 AIREVED D 5, kA CIRAL AT AE 72 R
HAED e Wi, KROBELEIIIFFICE W Z & 72 o TATREME A H 5, KR FFEHRN ZREDRA A TH Y, Karf
iR & RUEDERRCICH 5 B AREMEA 5 5,

BUR B X U R. ERENNAERENRE - BRFEKEEB~OEHNARE) X7 28I 2720,
FTE, »poFT 2FRELAME T 2LEND 5, ZCid, IERELE P AE R 7 & BEICKEFIH
INTOLEIICTOEALZRITL T 27200, XENARBOEA H =X LPBAZN»EE N5, AIEEME
DH B AN =R L, ARKRFKEFEH O 720 ORARE S &, ALFTEBCR. RFABSEY (CFDs) 7x
EDORINFETH 5,

7. KELZOIREVPNEM LY SEMNROFEBIKFEY Va—2avehd X5 %HLWE
FIHECOMMHEZEP T 720, XENBBERA N =X L2 T2 2L b HETH S,

KEOERIL., B APEHERBCEITb I TR b Rv, T id. 2020 FRYBEOEEY 4 Fo
FEN A L. COBEARSIEHEICR 57-b0ThH b & R HIFL, EREAETE IO T 2 H4EE
CRBFROEHEYER L., BEHABZARES S FA TN T30 THEREXTH 5,

PEHER LW, BUF L ¥, Lod ) & LALBOKRRWVER -BE 7o b o L BYSEZBIHEL
B b v, ZE, BUKRENUSHBRERCICEHES T2 02l Clzoic, NERHANE, .
BREOMHAHAIC X o CTH R - P INBZRETH B3, I 5, WX KB Zy 7, @k oML
WS RKET TV r—vavokoic, HREWICH S Wiz gaiiE LEHEESRE I R TN
BabRv, Thbld, 2hooHEIcBE#E+ 2 RD&D 7u 2/ 7 A9EES A FoaIy b xvbe
WATL CHRFRINDRERD 5, £ DOFEFR. 2020 FRPEE» LHBFICHIT T FILuREHED -0 D
PAERIBICET 2 i E TN 13T Th 5,

3 KFE DN R HERIRBE U (250, 100 ERTC, 11 +/-5 Y43, (Warwick &, 2022).

FLOEBENLARICEIT2KEL ZOMEVOE R L IET 2 -0 1C, BT & BFEITHE. FIFE. EiE
~OREBEZHECTHERD L, CnOOHBICE T 2KEOFMIR, BE. K02 raEai BN < H
D BHEMICKY S0 TIIGFN RS LETH 5, BhEET D% {1k, 2020 £RFIFE T
ICRIELICm T CHRIAEINEZRETH Y (] - k). B & 2030 % TITIE T CRZERMICHETA]



RETRITNIEZR D R,

ZD7DIit, KEDNY a—F = — VEETHEY P ORRN 2 ESFHEPLETH S, 1.5°CICEAL
T REBEICID o 7oK OB AT IE, 8 10 FRE O F /PR ERHD 10 £ F AR TH 2 oicxnt L, 2030
£ F Tt 600~1,300 % N L D ERBEE L HTE L 72 5 (IEA, 2021a; IRENA, 2022b; Hydrogen Council,
2021a; BNEF, 2021; ETC, 2021), Z O#ED KD IZREERM2 5 720 S nmdnide b m v, K
JFix, ilo 7oy 22 b o) X7 2B L, REEMOBESG 2382 2 LA TE2BREZEAT S
Clicko T, HELXEEOT 2 FCEHEAKHZRA-T LB TE L, BADR—2A L5120,
B & REIEZA V7 72X 250 ORBGEHHZREST 2 0 H 1 H 5, Zhicid, HERET AL ¥ —
WX 2FE, B - MADEE - 5. ZBLRFORIL - Il - A v 7 IR EETNIRERDH DL, Th
blx. RARHAA v 7 7ofMMZED, AlReRR Y 7O EEZ R KRICER T 2 L8R H 5,

BURFRPARZE X, FEEKE (BLOIREY) 2RO EZ 2 L Hic L, FERE - (RRFEKFEOHAHEY)
RIET DN ELRDH D, BORLICARDZD, aX MHIRO -0 ICHEFEDO A v 7 72 HAHT 2 A2 5
%, 2020 fEREIED P ICH T T, KEE G ORI Ot 2R T 22T ¥ 794 F = — Vv
~DOEHESILICED LI ENTEDLES I,

23, FEARE - (KIRFKFE DY R D7z 12, ERRENENICITZ 2 TENICOWT, XD FEL <
LT UTomEHZED 2,

« The Future of Hydrogen (IEA, 2019).

- Making the Hydrogen Economy Possible: Accelerating Clean Hydrogen in an Electrified Economy
(Energy Transitions Commission, 2021).

- Global Hydrogen Review 2021 (IEA, 2021).

- Methodology for Determining the Greenhouse Gas Emissions Associated With the Production of
Hydrogen (IPHE, 2021).

- Geopolitics of the Energy Transformation: The Hydrogen Factor (IRENA, 2022).

- Global Hydrogen Trade to Meet the 1.5° C Climate Goal: Green Hydrogen Cost and Potential (IRENA,
2022).

- International Trade Rules for Hydrogen and its Carriers: Information and Issues for Consideration (IPHE,

2022).
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Figure 3.4 Critical path to 2030 for low-carbon and renewable hydrogen and derivatives
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Figure 3.5 Landscape map of key international hydrogen initiatives
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Note: The diagram summarises the roles of many public and private sector initiatives in this sector. Initiatives have been
included if they have a global scope, with active members from multiple regions of the world, and have at least one
significant work programme specifically focused on accelerating emissions reduction in this sector. The list is not
exhaustive and will be updated over time.
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Figure 3.6 Technology readiness levels of key hydrogen and hydrogen-derivatives
end-use technologies
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Motes:BF = blast furnace. DRI = direct iron reduction. FC = fuel cell. HRS = hydrogen refuelling station. HD = heavy-duty.
HT = high throughput. ICE = internal combustion engine. LD = light-duty. MeOH = methanol. MTO = methanaol to olefins.
PEM FC = polymer electrolyte membrane fuel cell. SOFC = solid oxide fuel cell. VRE = variable renewable electricity.
Cogeneration refers to the combined production of heat and power. TRL classification based on Clean Energy Innovation
(2020), p. 67.
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