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Figure 6 An expanding network of hydrogen trade routes, plans and agreements
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H88 : Fred Gale, et al. “Renewable hydrogen standards, certifications, and labels: A state-of-the-art review from a sustainability systems govemance perspeétive.
International Joumal of Hydrogen Energy 59 (2024) ZZ£& N HAER.
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Table 4.2 Process stage coverage for the certifications and standards in APEC economies
Name Economy = 7‘% }H H+ EE_ E i@é /\? @ $ﬁﬁ 19§ E ?ﬁ"‘& Eer._ ﬁ B %g References
23: RH)  (Ri) A A
GO scheme Australia J v v v v v v [17]
GH2 Green Hydrogen Standard Australia N4 N4 v [15]
Zero Carbon Certification Scheme Australia v [15]
Hydrogen Society Promotion Act Japan v v v v [28,29]
Tokyo Green Hydrogen Certification Scheme Japan v N4 v v v v v v [30]
Aichi Low-Carbon Hydrogen Certification Japan N4 [31]
Clean Hydrogen Certification System Korea v v [39,40]
Clean Hydrogen Portfolio Standards (CHPS) Korea v v [39]
New Zealand Energy Certificate System New Zealand N4 v Vv v [34]
Clean Hydrogen Production Standard (CHPS) United States v N [44]
Section 45V Hydrogen Production Tax Credit (PTC) United States v V4 [3, 47]
IPHE LCA Methodology International (incl. N4 v v v [44]
us)
California Low Carbon Fuel Standard (LCFS) United States v v v v v v v [49]
(California)
Oregon Clean Fuels Program (CFP) United States N4 v v v v 4 v [51]
(Oregon)
Washington Clean Fuel Standard (CFS) United States N4 v v v v v v [53]
(Washington)
Standard and Assessment for Low-carbon Hydrogen, People’s Republic v v [25]
Clean Hydrogen and Renewable Hydrogen Energy of China
Clean Hydrogen Investment Tax Credit Canada v [76,77, 78]
CertHILAC Chile; Peru v v v v [32,4]

H81 . APEC Energy Working Group, Certification of Hydrogen and Its Derivatives in APEC Economies: Its Role in Driving the Market (January, 2026)
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Table 1 Summary of voluntary market mechanisms with published technical criteria

POWER SUPPLY CHAIN OF
EMISSIONS THRESHOLD REQUIREMENT FOR HYDROGEN CUSTODY
TITLE LABEL (kgCO,eq/kgH,) BOUNDARY ELECTROLYSIS PRODUCTION PATHWAY  MODEL
4 . 4 . 4 v . 4 . 4 . 4

Australia g
Smart Energy Council Renewable H, No threshold [ 1 1 O O O . ﬁ@ Unclear

Zero Carbon Certification Scheme

China Renewable H . (o] Not specified
$
China Hydrogen Alliance —
Standard and Assessment for e .
Lo settom lieiae =, C 26 Clean H, I . O . O O @@ Not specified
Hydrogen, and Renewable r=u
Hydrogen Energy Low-carbon H, . n/a “”[“ Not specified
European Union © H T 1 1 @E B&C
CertifHy oAt . O O .
Green and Low-Carbon —
Hydrogen Certification Low-carbon H, N N . O . . O Eﬁ B&C
Green H, .

Germany _ I . . B&C
e ® coo R

(transport) . I . Mass
Japan 7
Aichi Prefect
e Itll;?jrogen Low-carbon H, No threshold ] ] | . O O Qo ﬁ B&C
Certification
International
Green Hydrogen Organisation Green H, 1% I . O O O . ﬁ Not specified

Green Hydrogen Standard

*Aligned with REDII methodology and may be updated once EU delegated act is finalised.
Includes upstream  Power supply requirements Hydrogen production pathway specified
methane @ o - additionality @ sotzr. wind or hydro

To point of A= '
production O GO required . Nuclear ﬁ ‘”““

) To point of use . .
Indicates ; Fossil SMR/ATR with
threshold value carbon capture

O No GO/additionality specified . Grid (or unspecified)  Electrolysis Biogas SMR

Notes: ATR = autothermal reforming; B&C = book and claim; GO = guarantee of origin; SMR = steam methane reforming.

8 IRENA and RMI (2023), Creating a global hydrogen market: Certification to enable trade, International Renewable
Energy Agency, Abu Dhabi; and RMI, Colorado.
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Table 2 Summary of mandatory markets with published technical criteria

NATIONAL EMISSIONS POWER SUPPLY HYDROGEN STATUS OF
COUNTRY/ HYDROGEN BOUNDARY AND THRESHOLD REQUIREMENT FOR PRODUCTION REGULATORY REGULATORY
REGION STRATEGY SCOPE (SECTORS) (kgCO,eq/kgH.,) ELECTROLYSIS PATHWAY MECHANISM MECHANISM
v v v v v v v
To be implemented in
1 1 | . ﬁ BEIS Low Carbon 2022
Government (Energy) O . . . ”"l” Hydrogen Standard  Certification scheme to
United °f|:_“e '&'““ed be developed by 2025
Kingdom UK Hydrogen | UK Dept. for
Strategy I . C o Transport Renewable .
(Transport) . O O . Ef EJ Transport Fuel Active
Obligation
European Active
European I I . Y @@ i New Delegated Act
European Commission (Transport, energy) . O O . gggnlll'nssmn of RED |l proposed in
Union A hydrogen May 2022
(Proposed) S\'t ratf. 2 for; ° | European
climate-neutra Boundary not ' o .
o e00 e,
US Department of CHPS not yet finalised
5. —ao Energy HZHubs draft H2Hubs criteria
T . " o .
US Department O . . . (may be adopted by  requires 2 kgCO,/kgH,
United of I;}nergy (Transport, energy) ”"m standard for clean H, at point of production
States National Clean production) to qualify
(Proposed) Hyg{:ggsgaztr?atggy S No threshold _ _ galifornia ﬁgr il
(Certificate issued o I esources Board Low .
(Transport)  based on reduction > 0O ﬁ Carbon Fuel Standard A€HVe

from annual target) - California only

*refers to delegated act criteria, grid connected conditions in delegated act undergoing revision and are subject to change.
**denotes no detail of additionality in draft, but is yet to be finalized.

Includes upstream  Power supply requirements Hydrogen production pathway specified

methane @ co + additionality @ soar. wind or hydro - = :
To point of -Iﬂll - .
production (P G0 required @ Nuciear 7le] MMl

To point of use ) ‘
; Fossil SMR/ATR with

carbon capture
Notes: ATR = autothermal reforming; B&C = book and claim; GO = guarantee of origin; SMR = steam methane reforming.

8 IRENA and RMI (2023), Creating a global hydrogen market: Certification to enable trade, International Renewable
Energy Agency, Abu Dhabi; and RMI, Colorado.

Indicates
threshold value

O No GO/additionality specified . Grid (or unspecified) Electrolysis Biogas SMR
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Figure 1: Certification system and certification scheme

HH BR : IPHE, Hydrogen Certification 101 (2024) 20



https://www.iphe.net/hydrogen-certification-101-oct-24

7O R0BERE (FIAEER7O0—)

(FIRIE R T — R E —EDEREF - IIXED TN ERL

LDBZELERVIEDNBXEERT)

AR/ B /Y BeE A D ZE 1

SREAE R F — LB I"El E'TZIS

SOIE 1R
Eﬁ@ﬁﬂ %ﬁ@ﬁ@
oL - EEE RITHEE
EBEWRE. ifE | ZYMER. Wit
b?XFUM?X?A)

S SHREEE
(A58 BEE, X o) (£, MIRED AL £ 1%)

H i

GHG Footprint
Renewable Content
Etc.

: IPHE, Hydrogen Certification 101 (2024)

SR ITRED X F —

21


https://www.iphe.net/hydrogen-certification-101-oct-24

_\

7Lc5\ aCy _J__E \\/ A 7—— A

\N//

A F— L

Table 2.2.1 International hydrogen certification systems, standards, and mechanisms with life-cycle overview

Name Type Product Covered  Purpose System Boundary Status Emission Intensity Methodology /
Standard
CertifHy / CertHiLAC Certification Renewable and Voluntary certification; Cradle (well)-to- Active <36.4 gCO2-eq/MJ; ISO 14040/44 + RED
scheme low-carbon Ha traceability, consumer gate; renewable Hz should I (for RFNBOs)
transparency, trade LCA scope includes additionally be sourced
facilitation; EU alignment feedstock, production, from renewables.
for RFNBOs energy input
ISCC (EU, CORSIA, Certification Biofuels, Voluntary; supply-chain trace  Flexible; cradle-to-gate Active No fixed threshold; RED II/III + ISO
PLUS) framework RFNBOs, ability, RED II/III or cradle-to-grave RED IVIII GHG 14040/44 (for PCF)
(scheme) Renewable compliance, global market depending on application methodology applied
H2, feedstocks, access
chemicals
GH2 Standard Certification Renewable Hz Voluntary; defines “green H,, Well-to-gate Active (as <1 kg COz-eq/kg Hz TPHE H; Guidance
mechanism and derivatives market recognition, standard) Methodology
(e.g. ammonia) investment assurance, supply
chain transparency
TUV SUD (CMS 70) gecliﬁﬁcaﬁml H2(Green Ygllll}ltarﬁ 5 alpl'OdUCt Cradle-to-gate ( point- Active >70% GHG }f—? (13‘;\(;:01";3 ':_ RED
0 abeling, du 3 Fn- .
( Prgprietary I-Glfcdmnﬁe l:i’r N cert igfi cation;supports of- use for transport) re(};glon’ <10 CertifHy thresholds
scheme) enHydrogen) multiple  chain-of-custody €4
models
I-TRACK (HX) Certification + Hydrogen and Ex-post, evidence-based Flexible; evidence- Operational No single fixed global Flexible; ISO/TS 19870
registry-based derivatives certificates enabling digital based, hybrid chain-of- (pilots completed;  threshold; three-tier applied in pilots;
attribute tracking traceability, interoperability custody; lifecycle additional projects  data model + supports Scope 2
(I-TRACK and stacking with other attributes tracked; underway) benchmark rating stacking via I-REC(E)
Standard) product codes/labels; supports  ISO/TS 19870

compliance and market
claims

applicable

22

H81 . APEC Energy Working Group, Certification of Hydrogen and Its Derivatives in APEC Economies: Its Role in Driving the Market (January, 2026)
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‘Net zero mosque’ | First customer in
Middle East takes delivery of green

hydrogen-based steel

Renewable H2-based rebar was produced at pilot plant opened by Emsteel and Masdar
last year
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