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China’s Hydrogen Strategy:
National vs. Regional Plans

By Yushan Lou and Anne-Sophie Corbeau

While the US and European medias have dedicated significant bandwidth to the topic of low-
carbon hydrogen in the United States and Europe, they have reported far less on unfolding
developments around that topic in China. This disparity is especially notable because China
stands as the foremost global player in hydrogen production and consumption.! The country’s
substantial market size and extensive industrial infrastructure not only facilitate fast technological
advancements in the hydrogen space, but also offer the potential to achieve economies of scale—
two developments that can significantly influence the global hydrogen market landscape. In light
of these circumstances, it is essential to understand China’s hydrogen strategy, including how the
country plans to start decarbonizing its current hydrogen consumption and expand future use

and production.

A notable feature of China’s hydrogen strategy is that it is not, in fact, singular, but instead
comprised of a national strategy and a multitude of regional strategies. Since the release of
China’s Medium and Long-Term Strategy for the Development of the Hydrogen Energy Industry
(2021-2035) (referred to as “the National Plan™) in March 2022,% there has been significant
development in the country’s hydrogen space. However, the National Plan’s targets for renewable
hydrogen production may appear conservative given the scale of hydrogen consumption in the
country: a range of 100,000 to 200,000 tons per year by 2025 represents only 0.3 to 0.6 percent
of the 33 million tons (Mt) of fossil-based hydrogen consumed in China in 2020.3 (For context, in
2022, electrolytic hydrogen’s production level was still below 100,000 tons globally, and as of early
2023 about 4.5 Mt of renewable hydrogen globally by 2025 has been committed to, planned, and
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announced.* Some regions appear more bullish, including the EU with its aspirational renewable
hydrogen target of up to 1 Mt by 2024.5) By contrast, provinces, cities, and municipalities across
China have introduced their own hydrogen development plans that establish far more ambitious
renewable hydrogen goals. Hence, the provincial plans viewed together may offer a more accurate
picture of China’s hydrogen industry over the coming decades than the National Plan.

This commentary analyzes these somewhat divergent national and local hydrogen strategies
comparatively to provide a nuanced understanding of China’s evolving hydrogen landscape. Its key
findings are as follows:

e Thetargets of China’s provinces combined are far more ambitious than its national targets,
with Inner Mongolia leading the way. The latter province is aiming to reach 480,000 tons of
renewable hydrogen production per year by 2025 (2.5 to 5 times the national target). China
may have set a conservative national renewable hydrogen target to test the waters, allowing
local governments to charge ahead.

e Inner Mongolia could reach around 60 percent of its 2025 target based on projects that are
currently under construction (and excluding those still in the planning stage, which may or
may not materialize). This region alone would largely meet the national target for renewable
hydrogen. While the provinces’ targets may not be fully met, they provide a more realistic view
of what China can accomplish.

e  Though climate mitigation is certainly one key underlying driver of China’s hydrogen strategy,
industrial and economic motivations seem more prominent in the short term. China has
placed less emphasis on carbon intensity than the EU and the US, as evidenced by the Chinese
government’s lack of a formal definition of renewable hydrogen.

An Overview of China’s Hydrogen Landscape

China holds a substantial share of global hydrogen production, contributing roughly one-third of
total output at around 33 Mt per year.f This production heavily relies on fossil fuels (79 percent)—
and about 21 percent of it originates as industrial by-product—resulting in 360 Mt of CO, emissions.’
Meanwhile, the contribution of renewable hydrogen remains marginal, accounting for less than 0.1
percent of production.? As shown in Figure 1, China’s industrial sector plays a pivotal role in driving
the country’s hydrogen consumption.®

2 | energypolicy.columbia.edu



October 2023

Figure 1: China’s hydrogen production and sectoral consumption (2020)
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Source: Adapted from International Energy Agency (IEA), “Opportunities for Hydrogen Production with
CCUS in China,” November 2022, https://iea.blob.core.windows.net/assets/9c01430d-9e8f-4707-862c-
35453b9e7d89/0OpportunitiesforHydrogenProductionwithCCUSinChina.pdf.

Rather than evenly distributed across the country, hydrogen production in China is concentrated
in the northwest and northeastern regions (see Figure 2). The highest production levels are in the
Autonomous Region of Inner Mongolia (hereafter “Inner Mongolia”) and Shandong, each of which
accounts for more than 4 Mt per year, followed by Xinjiang, Shaanxi, and Shanxi, at more than 3 Mt
per year.
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Figure 2: Distribution of existing hydrogen demand, industrial clusters, and renewable hydrogen
projects in China

Hydrogen projects Hydrogen demand (2020) —
*.*. More than 5 projects - 1 project [ More than 4 Mt [l More than 2 Mt
= 2to 5 projects No projects [l More than3Mt | More than 1Mt =

[ Less than 1Mt O Industrial clusters

Ningdong
Energy and el =
Chemical Base o0 /==

Beijing-
Tianjin-Hebei
region

— s Region

; . eiiana Yangtze
Chongqing ] River Delta

(2]
c
N
=2
o
=
o

“Hydrogen

Pearl River
Region

Note: Project numbers are based on July 2022 data and may not cover all projects. See note 17 for detailed
information about the scope of this work.

Source: Adapted from Ping An Securities ((FF%1lE%), “Hydrogen Series Report (1) Hydrogen Production:
By-Product Hydrogen Takes the Lead, Green Hydrogen Is Expected to Open a New Era” (Ri8E&R7iRE
(D)HIERE : BlIFaa %l - FEEEHIF), December 2021, https:/dfscdn.dfcfw.com/download/A2

cms_f 20211223134624381328&direct=1&abc6969.pdf; Tu et al., “Prospects of Renewable Hydrogen in China
and Its Role in Industrial Decarbonization,” EnergiePartnerSchaft, 2022, https:/www.energypartnership.
cn/fileadmin/user_upload/china/media_elements/publications/2022/Agora/Prospects_of Renewable
Hydrogen.pdf; Xiaohan Gong, Rainer Quitzow, and Anatole Boute, “China’s Emerging Hydrogen Economy:
Policies, Institutions, Actors,” RIFS Study, January 2023, https://doi.org/10.48481/rifs.2023.001.
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The northwest and northeast regions are also known for high coal output, underscoring the strong
link between hydrogen production and coal resources. Abundant coal reserves in places like Inner
Mongolia, Shanxi, and Shandong (north China), which cater to the nearby petrochemical and
chemical sectors, support hydrogen production and consumption, which typically occur within the
same facility. The northwest is also positioned to become a hub for renewable hydrogen supply
due to its high abundance of renewable energy resources." However, given that east and southeast
China are anticipated to emerge as significant demand centers soon, a new challenge in the

form of a geographical disjuncture between hydrogen supply and demand will likely present itself.
China’s lack of transport infrastructure represents an additional challenge: the country currently
possesses only 400 kilometers of hydrogen pipelines.”? Recent initiatives to develop infrastructure
such as short-distance hydrogen pipelines, hydrogen refueling stations, and liquid hydrogen storage
facilities are primarily concentrated in four major industrial clusters—the Beijing-Tianjin-Hebei
Region, the Yangtze River Deltqg, the Pearl River Delta, and the Ningdong Energy and Chemical
Industry Base (see Figure 2)—so may not be able to connect renewable hydrogen supplies with
primary demand centers.

China’s National and Regional Hydrogen
Development Strategies Compared

In September 2021, China announced what it called its “dual carbon goal” of carbon peak by 2030
and carbon neutrality by 2060.% As a first step toward achieving that goal, China’s State Council
introduced an Action Plan for Carbon Dioxide Peaking Before 2030, which emphasized the role

of hydrogen in sectors such as steel, petrochemicals, and transportation (including heavy-duty
freight), as well as technologies such as renewable hydrogen production.™ This was soon followed
by the announcement of China’s National Plan, which lays out the vision for China’s hydrogen
industry by 2035. The National Plan strategically positions hydrogen as: (1) an important part of
China’s future energy system; (2) an important carrier for achieving a low-carbon energy transition
in Ching; and (3) a key emerging industry and development direction of future industries in China.”
While most of China’s specific targets in this strategic plan are for 2025, many other countries’
national hydrogen strategies outline quantified targets for 2030 (and beyond), which can create
the perception that their strategies are more ambitious. China’s plan, however, includes the long-
term vision to fully establish the hydrogen industry value chain by 2035. Nonetheless, among

the most important of these 2025 targets is the deployment of 50,000 fuel cell vehicles and the
production of 0.1to 0.2 Mt of renewable hydrogen toward a broader goal of reducing annual CO,
emissions by 1 million to 2 million tons by 2025.%

Other highlights from the National Plan include an aim to establish a hydrogen supply system that
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uses both industrial by-product hydrogen and renewable hydrogen; meanwhile, the use of carbon
capture and storage technologies to produce hydrogen from fossil fuels is absent from the strategy.
The short-term emphasis on utilizing by-product hydrogen (which is unique to China) is due to the
substantial volume of wasted by-product hydrogen (largely fossil-based) extracted from industrial
waste gas in sectors such as coking, chlorine, and propane dehydrogenation. Aligned with this plan,
numerous local governments (e.g., Anhui, Shanxi, Jilin, Hebei, Shandong, and Hunan) prioritize by-
product hydrogen as the primary supply source through 2025. The development of collection and
purification technologies for this hydrogen is also given priority across regions.

The National Plan marked a significant shift in China’s overall energy strategy by making hydrogen
a fundamental component of its emerging energy system, positioning the country well to achieve
global leadership in hydrogen technologies such as fuel cell vehicles and electrolyzers. Out of the 34
regions that make up China,” 18 have independently introduced their own hydrogen industry 14th
Five-Year Plan, a strategic blueprint outlining a province’s economic and social development goals
over a five-year period, while the others have incorporated hydrogen into their broader industrial
strategies (see Table 1). Given their consideration of diverse provincial resources, infrastructure
capacities, and strengths, these regional-level strategies hold valuable insights. One critical
conclusion that can be drawn from them is that local policy and industry developments are already
moving far beyond the conservative targets of the National Plan. The regions’ cumulative targets
for renewable hydrogen amount to over 1.1to 1.2 Mt by 2025, or 5 to 12 times the national target (see
Table 1).® For instance, Inner Mongolia has an ambitious objective of 480,000 tons of renewable
hydrogen by 2025, more than twice the national target.
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Table 1: China’s regional hydrogen development plans

Hydrogen value chain ¢ L
and ?nfrqstructure Application

Pl i 2 -
phase Hydrogen | Transportation

- fueling ]
?teor:‘es\;vqble E%’hg{?f'g’,f:)/ stations Fuel-cell vehicles*

Municipalities

Beijing Jt3 2023 37 3,000 [19]

2025 74 10,000
Chongqing &< | 2025 30 2,000 [20]
Tianjin 2022 10 1,000 [21]
REE 2025 900
Sh~anghai 2025 70 10,000 [22]
tiBH 2035
Northeast (31t)
Heilongjiang 2025 5 [23]
Province 2%T
Jilin Province 2025 60,000— 10 500 [24]
R 80,000

2030 300,000- 70 7,000

400,000

2035 1.2-1.5 mill. 400 70,000
Liqoping . 2025 30 3,000 [25]
Province AL 2035 500 150,000
North (#4kt)
Hebei Province 2025 100,000 200,000 100 10,000 [26]
alde ®
Shanxi Province | 2025 10,000 [27]
e @ e 2030 50,000
East (47)
.}Ii@gsu Province | 2025 50 10,000 [28]
L7

Continued on next page
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East (478) (cont'd)

Renewable | By-product/

(tons)

Hydrogen value chain
and infrastructure

Hydrogen
LV aTe]

other (tons)

stations

Application
Transportation

Fuel-cell vehicles*

Zhejiang 2025 50 5,000 [29]
Province #iiT @
Anhui Province 2025 30 5,000 [30]
= 2030 120 20,000

2035
Fujian Province 2025 40 4,000 [31]
BmE
Jiangxi Province | 2025 1,000 10 500 [32]
JIF
Shaqdong 2022 30 3,000 [33]
Province W 2025 100 10,000

2030 200 50,000
South Central (F17)
Henan Province | 2025 5,000 [34]
A
Hubei Province 2025 10 1,250 [35]
il g
Hunan Province | 2025 10 500 [36]
A
Guangdong 2025 100,000 300 10,000 [37]
Province "R
Guangxi Zhuang | 2025 2000 10 500 [38]
Autonomous
Region |
Hainan Province | - [39]
B
Southwest (#a /)
Sichuan Province | 2025 60 6,000 [40]

el

Continued on next page
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Hydrogen value chain

and infrastructure Application

Renewable | By-product/ | fueling

(tons) other (tons) stations Fuel-cell vehicles*
Southwest (ZiF) (cont'd)
Guizhou Province | 2025 10,000 15 1,000 [41]
M
Yunnan Province [42]
= o
Tibet Autonom- [43]
ous Region 7
Northwest (Fadt)
Shaanxi Province | 2024 30,000 50 5,000 [44]
B 2025 100 10,000
Gansu Province | 2025 200,000 [45]
HR °
Ningxia Hui 2025 80,000 10 500 [46]
Autonomous
Region T& 2030 300,000
Qinghai Province | 2025 40,000 3to4 100 [47]
B
Xinjiang Uygur 2025 10,000 1,500 [48]
Autonomous
Region ¥Ti€ @@
Inner Mongolia 2025 480,000 1,120,000 60 5,000 [49]
Autonomous
Region Ixt @ @
Renewable Hydrogen 1,101,000 to 1,121,000
Production by 2025

D Quantified goals/objectives . Ranked in top ‘ Ranked in top Ranked in top
. . five wind-based five coal-based five solar-based
|_| Mentioned in the plan energy production energy production energy production

Note: Major coal, solar, and wind power producers are defined as any province/region ranked as a top five
producing region in China according to 2020 data. Tianjin published its 14th Five-Year Plan for the energy
industry in 2022, which included a target of 900 fuel cell vehicles by 2025. This is an update and a reduction from
the target set for 2022, published in its hydrogen industry development action plan in 2020. *Types of fuel-cell
vehicles aren’t specified. They could encompass passenger vehicles, buses, heavy-duty trucks, forklifts, or other.

Source: Authors’ analysis of government reports.
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Localized hydrogen strategies are tailored to leverage regional advantages and infrastructure,
leading to varied approaches across provinces. Regions with abundant renewable resources, such
as Sichuan with its hydropower potential, prioritize renewable hydrogen production via hydropower.
In contrast, coal-rich regions, such as Shanxi, primarily focus on industrial by-product hydrogen
from coal-chemical production. Regions with an abundance of both renewable and coal resources,
such as Inner Mongolia, adopt a diversified approach.

Different regions also prioritize different applications according to their unique needs. For instance,
Inner Mongolia, Shanxi, and Shaanxi aim to deploy hydrogen for fuel cell forklifts and trucks to
contribute to mining operations, while Zhejiang focuses on leveraging hydrogen for combined power
and heating as well as fuel cell electric vehicles (FCEVs) in its public and port logistics transportation
system. On the other hand, all regions emphasize establishing hydrogen refueling stations and
deploying FCEVs (see Table 1), with many identifying specific quantities of each that should be
achieved. This is consistent with China’s longstanding policy of promoting FCEV development, both
passenger vehicles and trucking, through the expansion of hydrogen refueling infrastructure and
other related technological innovations.>® The National Plan only reinforces this policy.

Overall, China’s regional strategies show that local governments will play a crucial role in the

early stages of China’s hydrogen development, enabling the central government to “test the
waters” in the hydrogen sector.’' Local government officials and senior management in state-
owned enterprises are also collaborating with central ministries to implement hydrogen-related
policies, such as incentivizing FCEV development and establishing demonstration projects for other
hydrogen applications, and the potential for career advancement incentivizes them to align with
the national government’s development objectives, which include the advancement of a hydrogen
economy and aligning the “dual carbon” goal.*?

Inner Mongolia: A Leader in Renewable
Hydrogen Development

Inner Mongolia occupies a distinctive position among China’s regions: its 14th Five-Year Plan on
hydrogen development, announced in 2022, sets the most ambitious renewable hydrogen production
target by far at 480,000 tons per year by 2025. The region has undergone rapid expansion in terms

of installed renewable hydrogen production capacity, often developed by major state-owned
enterprises (SOEs), and will host the world’s largest renewable hydrogen coal-to-chemical project,
which is currently under construction.>

Several factors contribute to Inner Mongolia’s ability to assume a leadership role in hydrogen
development in China. The region:
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e  possesses substantial solar and wind potential, with a technically exploitable wind and solar
energy resources of around 57 percent and 21 percent of China’s potential, respectively,
making it ideal for renewable hydrogen production.

e has a pre-existing local hydrogen demand. Local industries, such as steel manufacturing,
ammonia production, and oil refining, are known to demand significant amounts of
hydrogen.>® The region’s 14th Five-Year Plan for hydrogen development highlights that over 1.3
Mt of industrial by-product hydrogen (from coal-chemical processes) is generated annually,
87 percent of which is consumed by industries.>® Replacing coal-based hydrogen ensures a
substantial near-term demand for renewable hydrogen.

e  benefits from its proximity to the eastern economic hub (Beijing-Tianjin-Hebei region). The
400-kilometer Ulanqab-Beijing pipeline is not only China'’s first long-distance hydrogen
pipeline, but also the first to be included in national planning. With an initial capacity of 0.1
million tons per annum (Mtpa) and the potential to expand to 0.5 Mtpaq, it connects Ulangab in
Inner Mongolia to Yanshan in Beijing.’

In order to determine whether local targets are a better benchmark than the national renewable
hydrogen target, it is crucial to estimate whether Inner Mongolia will achieve its 2025 target.

Based on publicly accessible statistics, Inner Mongolia hosts 50 renewable hydrogen projects, of
which three, yielding a combined 10,884 tons/year hydrogen production capacity, are operational.
Moreover, 21 projects with a cumulative capacity of over 300,000 tons/year are under construction
and projected for completion by 2023 or 2024 (see Table 2). This represents 63 percent of the
480,000 tons/year by 2025 goal established by the province’s five-year plan. Another 26 projects
with an aggregate production potential of 1 million tons/year are planned, with around 460,000
tons expected to be online by 2025.

Inner Mongolia may still fall short of its ambitious 2025 target, since there is uncertainty whether
planned projects will actually materialize. The region’s ability to reach its ambitious target
depends on projects currently under construction as well as additional planned projects that

are supposed to begin construction soon (see Table 2). Given that planned projects may never
materialize, they can be excluded from the 2025 framework, but those under construction should
be included because they are expected to be completed by 2024 at the latest. Based solely on
operational projects and those already under construction, Inner Mongolia’s anticipated annual
hydrogen output surpasses the national 2025 target of 100,000-200,000 tons/year. With planned
projects included, Inner Mongolia’s potential annual renewable hydrogen production capacity
could reach 1.4 million tons, exceeding the aggregated renewable hydrogen production targets
announced across all regions. Most projects are located within the industrial zone adjacent to the
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petrochemical plants in which they would replace gray hydrogen.

SOEs are heavily involved in the development of renewable hydrogen projects (see Appendix).
Within Inner Mongolia, 32 of the 50 existing projects are spearheaded by SOEs, and an additional 6
involve collaborative efforts between SOEs and private enterprises. In contrast, private companies
are responsible for only 12 projects. This pattern indicates that China’s approach to advancing
renewable hydrogen is characterized by state-driven facilitation of the market.

Table 2: Renewable hydrogen projects in Inner Mongolia by status and expected completion year

Project status 2023 (tons) 2024 (tons) 2025 (tons) After 2025 (tons)
Operational 10,884

Under 68,871 222,782 25,600
construction

Aggregated 79,755 302,537 302,537 328,137

w.o. planned

Planned 60,450 323,225 81,000 643,300
Aggreated 140,205 686,212 767,212 1,436,112

w. planned

Note: “Operational” refers to projects that are in production at the time of the writing. “Planned projects”
include projects that have been announced, planned, and/or committed to with or without final government
approval; “Aggregated w.o. planned” refers to the cumulative projected annual hydrogen production volume
in tons from projects that are operational and under construction; “Aggregated w. planned” refers to the
cumulative projected annual hydrogen production volume in tons from projects that are operational, under
construction, and planned. The planned projects are not yet in the construction phase, contributing to the
uncertainty around them.

Source: See Appendix, Table A-1, for detailed reference information.

Defining Hydrogen

Questions may be raised about the extent to which the hydrogen produced from these plants will
be renewable. The China Hydrogen Alliance, a state-backed think tank, proposed the Standard
and Evaluation of Low-Carbon Hydrogen, Clean Hydrogen, and Renewable Hydrogen framework
in 2021. However, this framework establishes a relatively unambitious threshold of 14.51 kilograms
carbon dioxide equivalent (kgCQ,e) per kilogram hydrogen (kgH,) for low-carbon hydrogen (a
value that is above the current carbon intensity of fossil-based hydrogen produced through steam
methane reforming) and 4.9 kgCO,e/kgH, for renewable hydrogen (while the EU’s threshold is 3.38
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kgCO.e/kgH,).5® Moreover, the differentiation between hydrogen produced from renewable sources
and other variants remains ambiguously addressed in official Chinese government documents,
including the recently published hydrogen industrial guideline.®

Indeed, both the central government and local governments refer to “hydrogen” and “green
hydrogen” without providing explicit definitions. Ambiguity around hydrogen production methods is
also reflected in the PRC Energy Law (Draft), which does not differentiate between various hydrogen
production approaches.®® Consequently, China’s current hydrogen policy lacks mechanisms to
regulate the sources or carbon intensity of hydrogen (e.g., by requiring that “renewable hydrogen”
be produced exclusively from renewable electricity to power the electrolyzer).

This lack of a precise definition is not so surprising given that many regions and countries are still

in the process of considering how to precisely define renewable hydrogen. The EU approved a
definition only in June 2023 in a Delegated Act,® while the US is still considering how to calculate the
carbon intensity of hydrogen in the Inflation Reduction Act. However, on the provincial level in Chinag,
there does seem to be an attempt to articulate a definition for renewable hydrogen. In 2023, the
Inner Mongolia government, as well as several other provincial governments, began to distinguish
between grid-connected and off-grid hydrogen production projects. Grid-connected projects

are able to use grid electricity, while off-grid electrolyzers use direct power supply from wind and
solar plants.®? However, one notice published by the Inner Mongolia Bureau of Energy states that
“grid-connected projects, in principle, should not purchase electricity from the grid....the electricity
purchased by the power grid company shall not exceed 20 percent of the total renewable power
generated by the project.”®? If “grid-connected” projects do not use grid electricity, these new
projects would notably satisfy the definition of “temporal correlation” (as used in Europe), which
emphasizes that hydrogen producers must ensure that renewable electricity generation and
hydrogen production coincide temporally. Despite limited focus on carbon intensity in Chinese
discussions of renewable hydrogen production in official government documents, this rule in Inner
Mongolia indicates an attempt to produce electrolytic hydrogen solely from renewable energy.

Conclusion

Local policy and industry developments in China are already moving far beyond the national
strategy and its conservative targets, making them a better indicator of China’s ambitions,
especially related to renewable hydrogen development. Notably, Inner Mongolia’s hydrogen
production target is more than twice the national target and seems potentially within reach based
on projects under construction.

Unlike strategies employed in the EU and the US, China’s current hydrogen development strategy
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is still primarily driven by the desire for economic and industrial growth rather than immediate
climate mitigation, as evidenced by the limited emphasis it places on measuring hydrogen’s carbon
intensity. While several regions have suggested restrictions on fossil-based hydrogen, such as
banning coal-based production as part of a gradual, long-term shift toward renewable hydrogen,
there is limited broader effort to stop fossil-based hydrogen. However, climate mitigation does
exert influence. This is visible at the national level through the National Plan’s elevation of hydrogen
as a key component of China’s low-carbon energy transition, and even more so at the regional
level, such as Inner Mongolia’s promotion of renewable hydrogen to replace gray hydrogen utilized
by various coal-chemical industries.

China’s approach to hydrogen development also sets it apart from other countries, as it emphasizes
utilizing industrial by-product hydrogen, particularly in coal-producing regions, in the short term.
Moreover, its approach to developing hydrogen applications is pragmatic, with a strong short-term
emphasis on the transportation sector (particularly fuel and heavy-duty trucks), building on the
success of China’s electric vehicles industry.

Overall, China’s hydrogen development landscape presents a complex mix of challenges and
opportunities. As the global community navigates the intricacies of the hydrogen economy,
understanding China’s unique approach, characterized by a blend of centralized directives and
regional initiatives, is paramount, providing insights into the future trajectory of the world’s largest
hydrogen market.
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Table A-1: Renewable hydrogen projects in Inner Mongolia

Status

Project name

Estimated hydrogen
production capacity
(tons/year)

Holding company

Location

October 2023

Expected
project
completion
date

Hydrogen and Hydrogen Energy Equipment
Manufacturing Industry Project (7577 M4 S &
SREREHE LI E )

In Ordos Jungar Banner Narisong Photovoltaic 10,000 Yes/No Three Gorges Corporation & Manshi Ordos 2023 64, 65,
production | Hydrogen Industry Demonstration Project Investment Group 66
CEB/RIES B AR REIS L TEHE)
Ejin Horo Banner Shengyuan Energy Wind-Solar 500 Yes Inner Mongolia Shengyuan Energy Group Ordos 2022 64, 67,
Hydrogen Integration Project Phase 1 68
(FLEREZEBERX ST — LT E —H)
Jingneng Chengannur ‘Wind-Solar-Hydrogen 384 Yes Beijing Energy Holding Xilingol - 64, 65,
Storage’ Integrated Demonstration Project League 67,69
(REEETIERREXEE — AL RET B R EFIS )
Total in production | 10,884
Planned Envision Zero Carbon Technology (Chifeng) 320,000 No Envision Group Chifeng 2028 65,70
1.52 Million Tons/Year Zero Carbon Hydrogen
Ammonia Project (IZ £ E B A ( Rl ) 152771/
FERASTME)
Inner Mongolia Shenfeng Green Ammonia 150,000 No Inner Mongolia Shenfeng Green Ammonia | Chifeng 2024 U
Chemical Annual Output of 150,000 Tons of Chemical
Green Hydrogen Synthetic Green Ammonia
Project (WRERFEFL THRARFF=157 M4
SEHEEMAE)
Ulangab 100,000-Ton Wind-Solar Hydrogen 100,000 Yes China Sinopec Group Ulangab 2027 64, 65,
Integration Demonstration Project (2 2£%41077 72
I 5 XK il — L RSB E)
Duolun County Integrated Wind-Solar Hydrogen | 90,000 Yes Beijing Energy Holding Xilingol - 64, 65,
Storage Green Ammonia Project (43 MEB# B 240 League 67
EREHEHEINE)
Manzhouli Wind-Solar Hydrogen Production 60,000 Yes PowerChina Hulunbeir 2025 65, 74
Integrated Demonstration Project (& 2/ X ¥
HE— L RBIMA)
Tongliao Million-Kilowatt Level Wind- Solar 50,000 No China Tianying Inc Tongliao - 64, 65,
Hydrogen-Ammonia Integrated Zero Carbon 75
Industrial Park Project (B T A TRANKEER
— LB ETE)
Annual Output of 50,000 Tons of Green 50,000 Yes/No PowerChina & Rongke Hydrogen Ulangab - 65,76

Continued on next page
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Estimated hydrogen E"fg.z ::ed
Status Project name production capacity Holding company Location proj .
completion
(tons/year) date
Planned Sany Heavy Energy Ulat Middle Banner 36,000 No Sany Heavy Energy Bayannur 2023 64, 65,
(cont’d) Gangimadu Port Wind-Solar Hydrogen-Ammonia 67

Integrated Demonstration Project (= —E & S 4%
PEHEESOENIERKRESESE —FLREME)

Ulangab Xinghe County Wind-Solar Power 25,700 Yes China National Petroleum Corporation Ulanqab 2024 64, 65,
Generation Hydrogen Synthesis Ammonia 67
Integration Project (B X EANMMEXN KK BHIEE
HBE—#LIE)

Xing’an League Beijing Energy Coal Chemical 26,816 Yes Beijing Energy Holding Hinggan 2024 64, 65,
Renewable Energy Green Hydrogen Alternative League 67,77
Demonstration Project (¥ RBRAEHE(L T AT HAERE

RESENRTRBIAE)

Chifeng Energy Internet of Things Zero-Carbon 24,200 Yes/No Envision Group & Chifeng State-Owned Chifeng 2023 64, 65,
Hydrogen-Ammonia Integration Demonstration Capital Operation (Group) 67,78
Project (Frig M se R B M EMEA T — AL RBUE)

Tengger 600MW Wind-Solar Hydrogen 20,827 No Inner Mongolia Alxa Energy Co., Ltd. Alxa League 2024 64, 65,
Integrated Demonstration Project (Fi % 51k 2 67
6077 TR HE — L RBIE )

Baotou Damaogi Wind-Solar Hydrogen Green 22,321 Yes Shuifa Group Baotou 2024 64,79

Chemical Integration Project (‘& 3k 3k B X K
eI —t%tHE)

Inner Mongolia Alashan Renewable Energy 22,300 Yes China Energy Investment Corporation Alxa League 2024 64, 65,
Complex Wind Farm (B#MEEHEKE T TR 67
FEF+EMRE— S UEREXREHmE)

China Nuclear Qahar Right Front Banner Wind 21,600 Yes China National Nuclear Power Hinggan 2024 64, 65,
Hydrogen-Ammonia Production-Storage League 67

Integrated Demonstration Project (P #& R A B lE
R HISHIE—HRBHA)

100,000 tons/year Liquid Sunlight-CO, Green 21,000 Yes China Coal Group Ordos 2025 64, 65,
Hydrogen Methanol Production Demonstration 67,80
Project (1077 /5 AP Y- — S AL iR I Z S I R B2

BAREIME)

Energy China Bairin Left Banner Green 20,000 Yes China Energy Engineering Corporation Chifeng - 65, 81

Hydrogen-based Chemical Base Demonstration
Project (PREEEMEEGEEE{ TE M REIE)

PowerChina Chifeng Wind-Solar Hydrogen 18,600 No Chifeng Xincheng New Energy Co., Ltd. Chifeng 2024 64, 65,
Integration Demonstration Project (BB 2 FRlE X, 67
HHE— L REIE)

Power Construction Bayannur Ulat Middle 10,000 Yes China Energy Engineering Corporation Bayannur 2024 64, 65,
Banner Green Electricity Hydrogen-Ammonia 67

Integrated Demonstration Project (FREEBE R
REFFPIEREFSHEHRE TBIME)

Continued on next page
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Estimated hydrogen E)'fg.z ‘:ied
Status Project name production capacity Holding company Location gon'!\ letion
(tons/year) P
date
Planned Uxin Banner Wind, Solar and Hydrogen Storage 10,000 Yes/No Qingdao Holdings International Limited Ordos - 82
(cont’d) Integrated Project (S FIER St — (LI E) & Sino-Synergy Hydrogen Energy
Technology & Uxin Banner People’s
Government
Ejin Horo Banner Shengyuan Energy Wind-Solar 5,061 Yes Inner Mongolia Shengyuan Energy Group | Ordos 2024 64, 83
Hydrogen Integration Project Phase 2 (R & &% 1
ZEEERRA SIS S — LT A =)
Fengzhen City Wind-Solar Hydrogen Production 3,300 Yes/No Jiangsu Guofu Hydrogen Energy Ulangab - 65, 84
Integration Project (F4 M X XIS — 4L E) Equipment Co, Ltd. & China Energy
Investment Corporation & China National
Machinery Industry Corporation
Tongliao State Power Investment Huolinhe 250 Yes State Power Investment Corporation Tongliao 2023 64, 65,
Circular Economy Photovoltaic Hydrogen 85
Demonstration Project (7 B R B R EMAFERE
FHRRBERBTIE)
Wind Power Hydrogen Storage Industrialization - Yes China Huaneng Group Hinggan - 65, 86
Project (R es & f7= LI B) League
3000 Kg/Day Hydrogen “Production Storage - No Tianjin Rongcheng Group & Inner Ordos 2024 64, 65,
Plus Transportation” Integrated Project (30002 Mongolia Jianyuan Energy Group 87
FrIBSRE s, &, m, = —&{Lme)
Kubugqi Green Electricity and Green Hydrogen - Yes/No State Power Investment Corporation & Ordos 2025 88
Project with an Annual Output of 100,000 Tons of Elion Resources Group Limited
Green Liquid Ammonia (R E&BE R E~107M
SZEREMAE)
Total planned | 1,107,975
Under Shenzhen Energy Chifeng Linxi Wind Power 150,000 Yes Shenzhen Energy Group Chifeng 2024 65, 89
construc- Hydrogen Production and Ammonia Integration
tion Project (REETRIEMFER BEIEEHE—KLIE)
International Hydrogen Metallurgy and Chemical | 28,009 No Mingtuo Group & Beijing-Tsinghua Baotou 2024 64, 65,
Industry Demonstration Zone Renewable Co- Industrial R & D Institute 67,90
Production of Hydrogen and Carbon-Free Fuel
with Wind Integration Demonstration Project (E
FREUREIA 1L T 7=l 7R 38 X HTBE IR I SUBk 7= T AR RHEL
EXNXKRBE—HLREIE)
Otog Front Banner Wind-Solar Green Hydrogen 20,000 Yes Shenzhen Energy Group Ordos 2023 64, 65,
Synthetic Ammonia Project (EB¥E 52 B SE XK 5 — 91
HILEREEIR)
Uxin Banner Wind-Solar Integration and Green 20,000 Yes China Sinopec Group Ordos 2024 64, 65,
Hydrogen Chemical Demonstration Project 92
Phase Il (B FERXBMEESL T RSB E =)
Ordos Kubugi 400,000 KW Wind-Solar Hydrogen | 15,460 No Inner Mongolia Kubugi Green Power Ordos 2024 64, 65,
Production Demonstration Project (E8/R 2 Hi =48 Hydrogen Energy Technology Co., Ltd. 67,93
HA0T FERRHE — L RBIME )

Continued on next page
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Status

Under
con-
struction
(cont’d)

Project name

SPIC New Future Damao Banner Integrated
Wind-Solar Hydrogen and Green Chemical
Production Demonstration Project (B 5% 8. #& % & 5k
REBERAFHSEEZERTFNLCT - REBHA)

Estimated hydrogen
production capacity
(tons/year)

17,800

Yes

Holding company

State Power Investment Corporation

Location

Baotou

October 2023

Expected
project
completion
date

64, 65,
94

Uxin Banner Wind-Solar Integration and Green
Hydrogen Chemical Demonstration Project
Phase | (B FERXBEEZSL T REHAE —H)

10,000

Yes

China Sinopec Group

Ordos

2023

64,95

Dalad Banner Hydrogen Storage and Zero-
Carbon Ecological Urban Demonstration Project
CRABSEABREETRESETEME)

9,300

Yes

China Hydrogen Corporation

Ordos

2023

64,96

Tongliao Horgin Left Middle Banner "Wind-Solar
Hydrogen Production-Storage” Integrated
(Phase | 200 MW) Demonstration Project (&i7 4
BERL A PR+ BIE — 4L ( —HI200MW ) £55F
ZrtRBmE)

8,916

Yes

China Huaneng Group

Tongliao

2023

64, 65

Huadian Damao Banner 200,000 kW New
Energy Hydrogen Production Engineering
Demonstration Project (4 835 % 1E2077 T B #EIR
HETRREME)

7,800

Yes

China Huadian Corporation

Baotou

64, 65,
97

Otog Front Shanghai Miao Economic
Development Zone Photovoltaic Hydrogen
Production Project (SB¥E 5 Al LB /E & 55 7T K X %
REEHE)

6,000

Yes

Shenzhen Energy Group

Ordos

2023

64, 65,
98

Otog Front 250 MW Photovoltaic Power Station
and Hydrogen Comprehensive Utilization
Demonstration Project (S#E = A 2508 L F AR EB
WBREREERATERE)

6,000

Yes

Beijing Energy Holding

Ordos

2023

64, 65,
929

Duolun 150,000-Kilowatt Wind-Solar Hydrogen
Production Integrated Demonstration Project (#f
EXREERAFERROERARSZRI5TTRALGS
— L RBIE)

5,419

Yes

China Datang Corporation Limited

Xilingol
League

2024

64, 65,
67

Huadian Zhengneng Shengyuan Wind-Solar
Hydrogen Integration Demonstration Project (%
BIFREZEREHE — KL RBHA)

5,214

Yes

China Huadian Corporation

Ordos

2023

64, 65,
100

Mingyang Duolun Industrial Park 100 MW
Hydrogen Production Wind Farm (B3FEZ¢ Tl
X100MW R BB IS — L RSBIE)

3,500

No

MingYang Smart Energy Group Limited

Xilingol
League

2024

64, 65

China General Nuclear Hangjin Banner Yitai
Chemical Wind/Solar/Hydrogen Complex #1~
BRBEFRLCI207 TRER RS —FLREmE

2,789

Yes

China General Nuclear Power
Corporation

Ordos

2023

65

Abaga Banner 500 MW Wind-Solar Hydrogen
Production Project (4 #2822 fi] B I fE500 K FL X
BERRRBHEIE)

652

Yes

Beijing Energy Holding

Xilingol
League

2023

64, 65

Continued on next page
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Estimated hydrogen E)'fg.z f:tted
Status Project name production capacity Holding company Location gon'!\ letion
(tons/year) d P
ate

Under Inner Mongolia Yihao Renewable Energy 394 No Inner Mongolia Yihao New Energy Co., Ordos 2024 64, 65,
con- Hydrogen Production and Refueling Project (R 5 Ltd. 101
struction HEFRFE RS METE)
(cont’d)

Inner Mongolia Baofeng 2.6 Million + 400,000 - No Inner Mongolia Baofeng Coal-based New | Ordos - 65,102

Tons/Year "Green Hydrogen + Coal” to Olefins Material Co., Ltd.

Project (W Rt EF260+4077 I/ F G H -+l 1F &

mA)

Ulangab 1.5 Million kW "Wind-Solar- - Yes Beijing Energy Holding Ulangab 2024 64,103

Fire(Combusion)-Hydrogen Integration” Project (

BERAF1507 FRRNEKES— AL TE)

Baotou 4MW Distributed Wind Power and - Yes Shenergy Group & Baogang Group Baotou - 64,104

Hydrogen Integration Project (B & &L= L 57

BAERR—ACI A BE14AMWE BR KB5S E)

Total under construction | 317,253
Grand Total 1,436,112

Note: This list of projects may not be comprehensive, as new projects may have been initiated and exiting ones updated after the
finalization of this paper. The following points should be noted: (1) Exhaustiveness and updates—details of the listed projects are

represented to the best of our knowledge based on available data at the time of writing; (2) Project status accuracy—some projects may
have transitioned from the “planned” phase to the “under construction” phase without formal announcements; and (3) Discrepancies in

estimated production capacity—in instances where different sources provide varying estimates for hydrogen production capacity for the
same project, the smaller, more conservative number was accepted as the default.

Source: Authors’ analysis of industry and news reports.
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