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China hydrogen status-quo: production dominated by coal
HRESEY (BIFFS8%]) World (by-product separated)

PESSHEN (BIF=E%5%]) World (by-product separated)
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HRESMEN (3RFEE) World (by source)
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PESSHEN (FREHR) China (by source)

12% 14% 10% 4%
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> 26N RMNKBAMAR 96% of H2 are from fossil fuels globally
> BIEMEREEERJR Methane and coal are major sources
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Significant potential to scale
hES L~ 5E KRB E China hydrogen flow

Chlor-alkali 1.0 Mt 55,
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hydrogen utilization in China
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Ammonia, methanol and ol
refining are the main hydrogen
consuming industry in China
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4 5Mt of waste H2 and 5 Mt used
for heating could be better
utilized each year
o MM EREHMET
Fuel cell vehicle demonstration
- SUAE-BIPEREERLRH®
H2 metallurgy - direct reduced
iron with coke oven gases
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Great carbon abatement potential by renew
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CO02 intensity of hydrogen production in China (kg CO2e/kg H2)

le hydrogen
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CO2 emissions (kg CO2e/kg H2)

™ 38.6

ﬁ 0 Carbon abatement benefits of

> hydrogen depends on the its life-

ﬁ 30 cycle carbon footprint
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= China continues strict permitting of

B new capacity in petrochemical and

E coal chemical sectors despite that

W, - energy commodities used as

' Coal-fired power Coal gasification Natural gas Renewables feedstock are not su bjECt to total
R R ARSI TRAERER energy consumption control

Hydrogen production source
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Chma hydrogen status-quo: Renewable hydrogen production
concentrates in the North and Northwest

Tibet Autonomous Region

1project —ANIHE
. 2 - 5projects  2-54IfH
. More than 5 projects 5/ FIFH

sclaimer: T! hsmp s for illustrative purposes and doe:
represent the e: expre of am ypruon of & go concemgh]ga.l
status or soverei gaty fany ntry o tory, the delimitation of
frontiers or boundaries or (he names of anytem(ory, city or region.
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By July 2022, 50 renewable hydrogen
production projects have been
Invested in China
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Inner Mongolia takes advantage of its
largest installed wind capacity (39.9
GW) in China, biggest solar energy
potential, and existing by-product
hydrogen production.
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All the 9 projects in Hebei are located
in Zhangjiakou, a city in the northwest
of the province where wind energy
resources are abundant.
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Power to heat
(building
heating/cooling)

Power to
mobility

Power to heat
(industrial
heating)

Transportation
(aviation,
shipping, fuel
cell electric
vehicles, etc.)

Industry

(reducing agent,

high-
temperature
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feedstock)
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Sector coupling links
power generation and
energy consumption
and works better with
power systems that rely
on renewables

=86 ] LA 20+ E B] B
e BRI, I
dHl ke S51E S Ake
REIHEBARES

H2 compliments the
variability of
renewables and
integrates with the
current fossil fuel
system well
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No- regret renewable hydrogen application and its
potential in carbon emissions abatement
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FEFN

Debatable

AERA

Bad idea

Reaction agents (DRI steel)
Feedstock (ammonia,
chemicals)

High-temperature heat

Low-temperature
heat

Long-haul aviation
Maritime shipping

Commercial vehicles with ports and
industry clusters

Short-haul aviation and shipping
Long-haul heavy-duty trucking

Trains (depending on distance,
frequency and energy supply options)

Passenger cars
Light-duty vehicles

Renewable energy back-up
(seasonal demand)

Absolute size of need given other
flexibility and storage options

Heating grids

Building level heating

Source: adapted from Agora Energiewende (2021)
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The importance of industrial decarbonization B 8 6 R 005

> TAPERHFIR S EE R, AR D
Substantial carbon emissions from
industries have few abatement options

> T TIPS EXFSEBRTE
Industrial demand for renewable
Y emissio hydrogen are long-term and steady

2020WHR |\ + 2050 S REERRKHRL670/5 M/

5 FRIPFJBERFNK
industrisl épergy 6.7 Mt of renewable H2 demand from
comsumptio‘@kl_}ﬁB"f / H2 DRI by 2050
Industrial processes / . . . : Y ap, = s
R + PRERTE T BEAIME NGRS W FR e kh 75

Extra cost to compensate for the
variability of renewables
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Governance structure of German National Hydrogen

Strategy
SREESHWBELRR

State Secretaries' Committee on Hydrogen

Advises and
supports

Natlonal Hydrogen Council

& chair

Production, research, and innovation,
decarbonisation of industry, transport,

Supports

and buildings/heat, infrastructure,
international prtnerships, climate
and sustainability

A\ &0 A

TﬁhAEiE

BER IR BICIR
Strategic management: decides on targets, = lﬂﬂ‘:ﬁé_g—l\z/\
objectives, action plan, etc. SflE Birf TEhit R

T Monitoring report
Cordination AT
Office ictri \ IR

Coordinates : gl;ﬂ;;ilrlts ministries and BOTH B B IEAE 2R 1) B
X EDEE S S AE

Project structure for BR, iHBHIRESthiE
implementing the Strategy a&r(7rhzeiy

Project management

Advises and makes recommendation -%2/_:&%5@%%79
for action, provides specialist support FMPERSIRMIT

>

__Ministry* und Linder representatives as guest SN E R %
Develops Action Plan < Monitoring and supports
Measures are implemented by responsible R INE{AIEEHEEx
Measure 1 Measure 2 Measure 3 Measure 4 government representatives in cooperation IFHF RS S1ENH
. = M4 j:t — /5=
* Elected by the members of the National Hydrogen Council with relevant (also Inte rnatlonal) partners 7N HH:H—I
! e.g at Director-General level
10

Source: The National Hydrogen Strategy (Germany)
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The German National Hydrogen Strategy R
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State Secretaries' Committee on H2 G OVE l' n a n C e National Hydrogen Council well-st "
—a . 4 = —a ell-structure
SREESHWBEAS L ERSEERES
| governance

H2 production . Industrial sector TP $E2=\1,

—— Markets Heating Promote application
.\ . in key downstream
38 ﬁtmgﬁa% IR sectors

Continue the funding with highly
efficient fuel-cell heating systems

AR BN RN B AR NI BERSK
Measures AR REMMNE

Minimize the cost

Expand refueling stations network
for road transport and waterways

BRI KR 3B AN RS RLE

Carbon Contracts for Difference (CCfD)
targeting steel and chemicals

+H .
S F SR AR AR T =] SN T SR EN AL difference of

renewable H2 and
Boost demand for low-emission .
process and hydrogen products fossil fuel H2

IR R T ZH S50~ R TR

Design energy price components to
support H2 production

Designate additional areas for
offshore wind energy

JEBREBR 3 E S X
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mplications from electric ve
decarbonization

RERRE SR A BE [ ERTENEK, 2015-21

Share of coal power & rising deployment of battery EVs in China

===Share of coal in China's power
generation mix
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nicles’ role in transport
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s Stock number of battery
electric vehicles (BEV) in China
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75%

65%

55%

45%

35%

25%

= CNina BEV stock in world
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During 2015-2021, coal’s share
in China's power generation
mix dropped by 8 percentage
points, empowering EVs to
decarbonize transportation.

20165F, WAEGERRIO3REER
ARl VEEF WA TEIN
e, RINImMOERIRENS
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In 2016, an investigation into
93 carmakers revealed ¥9.3
billion of aggregate subsidy
fraud.
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Policy recommendations

SEEEFINEZSMEHERRE

Regulate H2 more in accordance with its intrinsic nature of an energy carrier

12 SREER PR AN GIHZ BT IeEMILHERE
2. Establish an inter-department coordination mechanism, with the mandate to
examine no-regret infrastructure

BisE “TRih AR, RHAATRS

Avoid subsidy fraud and promoting fair competition

EEAFHRRIFE, KIEMRAIATRP, RCERHIENEZ

Foster a level playing field, strengthen IP protection and eliminate market barriers
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Policy recommendations

5. ZHFBMBHAMEFIS8E, BB BEI™6E
BIFFEE K
Make full use of fossil fuel-based hydrogen production and
incentivize renewable hydrogen capacity additions to grow

- EENETECIEVE, ¥ RSN NEFEXRS LFNRIRE
N 1Z X 73 X1
The utilization of hydrogen should be separated from
cleaning up carbon-intensive upstream production before
the value chain is established

6. IBESETIRERBRPIIERNBNLAEE, HER
RENk. AHECIHREI=

Prioritize renewable hydrogen in industrial decarbonization,
especially iron and steel, petrochemical, and coal chemicals

« HIE S T TV N 2B S 18R

Carbon mtenswe iIndustrial sectors to be included in ETS

o« FINEBATFRM Government procurement of green steel
- IREMEL Carbon contract for differences

- SERIIFREMEE Z]’?@E“Dﬁ Demand quota for climate-
friendly raw materi
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