
www.tasri.org

China’s Hydrogen Fuel Cell Vehicle 
Industry Development Strategies
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◼ Abstract:

 Hydrogen, as efficient and versatile energy, shows remarkable advantages in the 

application scenarios in China’s energy market. Hydrogen economy development 

has gradually become the social focus of China

 The development of China’s hydrogen industry is supported by policies and the  

market, and areas with favorable factors are expected to build a regional 

hydrogen society in the first instance

 It is suggested that hydrogen should be incorporated into fuel for transport 

instead of hazardous chemical substances. It is necessary for China to further 

define the national regulatory departments for the hydrogen mobility industry 

 The national standards and regulations for the hydrogen industry should be 

developed in harmony with the prevailing global standards with the aim to 

unleash China's potential for hydrogen in transport

 FCV serves as a major scenario for the application of hydrogen; the construction 

of hydrogen refueling stations is an essential requirement for FCVs development

 Construction of hydrogen refueling stations requires thoughtful deployment in 

coordination with the industry development
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Hydrogen and FCV Industry Development: Strong Coordination
China’s NEV industry development is still driven by policies at present. Guided by the
national industry policies, NEVs will occupy greater market presence, and the industry will
be finally driven by the market.
Battery electric vehicles (BEVs) and fuel cell vehicles (FCVs) have their own advantages.
Whilst there exist substantial differences in the development strategies for BEVs and FCVs,
they are mutually complementary.

China’s NEV market develops fast
BEVs are not suitable for cold areas and 

long-distance business traffic

Accelerate the commercialization of FCVs → Commercialize FCVs finally

NEV credits requirements

Hydrogen industry development has 
regional characteristics

Hydrogen source: 
distinct regional 
characteristics

Hydrogen industries in 
different areas: greatly varied 

bases of fuel cell industry 

Low possibility: lead the whole country into a hydrogen society in short time;
high possibility: establish a hydrogen society in certain areas in advance

Different local 
governments: provide 

diverse support

Since China has a vast territory, plus differences in local economic, policy and energy
environments, China’s hydrogen energy industry development features regional
characteristics. It is therefore difficult to lead the whole country into a hydrogen society.
However, those areas with favorable factors such as advantageous hydrogen sources,
clear infrastructure planning and strong policy support, are more likely to create a
hydrogen society.

Hydrogen fuel cell vehicles (FCVs) will become one of the main drivers of hydrogen 
applications and the hydrogen industry development in the future. Thanks to high 
efficiency, cleanliness, long electric range, fast refueling, strong adaptability and other 
characteristics, FCVs, as a rising star in NEV segment, have gained widespread attention 
in the market, which will also accelerate the commercialization of FCVs.
There is a synergy between the hydrogen energy industry and FCV development. 
Hydrogen refueling stations serve as the key link between the two. Therefore, the 
construction and operation of hydrogen refueling stations are particularly important. In 
terms of selecting the location for hydrogen refueling stations, it is advised to make a 
comprehensive analysis of the regional characteristics, such as the hydrogen source, 
market demands and local government’s support.
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Development and application of FCVs depend on the development of a hydrogen
society. Otherwise, FCVs will be like “a tree without the root”. FCV development will
generate hydrogen demand, which will potentially accelerate hydrogen industry
development. However, it is necessary for China to further define the national
regulations department for the hydrogen industry, with the aim to harmonize with
prevailing global standards. These regulations should facilitate the use of hydrogen and
should be incorporated into energy and fuels use instead of hazardous chemical
substances.

Automotive industry

Energy industry
Hydrogen 

source

FCV

Hydrogen manufacturing, storage and delivery; 
construction of hydrogen refueling stations

NDRC, MIIT NEV

Hydrogen demands
Hydrogen refueling 
cost & convenience

National 
Energy 

Administration

China’s FCVs start a new era 
of industrialization

Key government driving force

Industry development

Great pressure on the survival of large 
diesel vehicles → BEVs unsuitable 

(batteries) → FCVs

Enterprises proactively deploy: 
fail to seize the opportunity for BEV 
development → Judgment: the FCV 

market prospects are clear

Local governments provide support

Commercial vehicle policies 
play a guiding role

Fuel consumption requirements + NEV 
credits requirements (under discussion)

Promoted by the government departments + enterprises’ 
enthusiasm in investment → Hot topics of FCVs rise again
China’s FCV development drivers are various: 1. The State Council and the National
Development and Reform Commission (NDRC) have jointly formulated the top-level
design of the FCV industry; the Ministry of Science and Technology (MOST) promotes
R&D of technologies; the Ministry of Industry and Information Technology (MIIT)
follows up to implement the industrialization development; 2. CAFC & NEV dual
credits requirements for passenger cars, plus with the upcoming dual credits
requirements for commercial vehicles will accelerate the development of the NEV
industry; 3. FCVs are more applicable to heavy-duty commercial vehicles than BEVs; 4.
Local governments and enterprises make active response to deploy the FCV industry.
It is expected that China’s FCV industry will usher in a turning point for fast
development by 2025.
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China Will Start From Fuel Cell Commercial Vehicles With 
Broad Market Prospects
China’s FCVs are supported by the market and policies. With the government playing a
leading role, China’s FCVs are expected to make breakthrough in the commercial vehicle
sector. Number of commercial vehicles in China in 2018: 1,527 units.

China’s FCV market: Transform from a leading role of policies to 
sustainable market around 2030

Status quo of China’s FCV market

Dozens of established or to-be-built 
hydrogen refueling stations

Local FCV demonstrations operations have 
been stepwise on the right track

GEF / UNDP
↓

Shanghai, Beijing, etc.

Local governments
↓

Guangdong, Sichuan, etc.

Stage of 
initial industrialization

Stage of 
mature technologies

Stage of 
large-scale promotion2030

First introduction to city buses 
& urban logistics vehicles

（Particularity of 
demonstration operation）

Introduction to large 
commercial vehicles

(Applicability of fuel cells to 
large vehicles)

Last introduction to small 
passenger cars

(Mature technologies + 
complete infrastructure)

• FCV: high cost

• Infrastructure: start construction

• Technology: trend mature; cost: 

sharply decline

• Infrastructure: large-scale 

construction

• Technology: mature; cost: 

competitive

• Infrastructure: meet certain 

demands

Primary to 
government policies

Primary to policies, 
secondary to the market

Primary to 
the market

2025

Established 20

Under construction / 
plan for construction

42

Since incomplete infrastructure, high cost and key technologies will hinder market-
oriented promotion at the early stage of the FCV industry, the industry development
depends on policies. With the improvement of industrial chain and infrastructure
concurrently to that, fuel cell passenger cars will gradually be introduced into the
market, driving the FCV industry into the stage of sustainable commercial development.

The output of China’s fuel cell commercial vehicles reached 1,527 units in 2018



5

版权所有©清华大学汽车产业与技术战略研究院
Copyright ©  Tsinghua Automotive Strategy Research Institute (TASRI)

Areas for Deploying Hydrogen Refueling Stations in China

Establishing a hydrogen society in certain areas in China requires such factors as: 1. the
local government’s supporting policies; 2. Available hydrogen resource; 3. Local
industrial base; 4. Drive from Leading enterprises’ 5. Good economic environment; 6.
Market demand. All these factors should be fully considered when selecting areas for
hydrogen refueling stations.

1. Government’s intentions & policy support

Fundamental driving force of the industry development: the government support

Priorities of consideration: the industry development planning, fiscal subsidies, approval process, and 

other related trends

3. Leading enterprises in the FCV industry

Leading enterprises embody & represent the top capabilities of the industry

Priorities of consideration: Fuel cell OEMs, various representative enterprises in the industrial chain

2. Industry development & operation

Industrial base and development environment

Priorities of consideration: hydrogen source & construction of hydrogen refueling stations

4. Market judgment & expectations

Commercialization of FCVs → A must: market-orientation

Priorities of consideration: application scenarios & business models
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Local
government’s 

support

Hydrogen 
source

FCV industrial 
chain 

development

Demonstrati
on operation

Infrastructure
Market

expectations
Comprehensive

Yangtze River 
Delta

★★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★☆ ★★★★★
★★★★★
(Industrial 

cluster effect)

Pearl River 
Delta

★★★★☆ ★★★★ ★★★★★ ★★★★★ ★★★★★ ★★★★
★★★★☆
(Industrial 

cluster effect)

Beijing-Tianjin-
Henan

★★★☆ ★★★★ ★★★★★ ★★★☆ ★★★★ ★★★
★★★★

(Industrial 
cluster effect)

Shandong ★★★☆ ★★★★ ★★ ★★ ★ ★★★
★★★☆

(Industrial 
cluster effect)

Wuhan ★★★★☆ ★★★☆ ★★★★☆ ★★★☆ ★★★★ ★★★ ★★★★

Shaanxi ★★ ★★☆ ★★ ★★☆ ★★☆ ★★ ★★★

Liaoning ★★ ★★★ ★★★ ★★★ ★★★ ★★☆ ★★★

Chengdu ★★ ★★ ★★ ★★★ ★★★ ★★ ★★☆

Zhengzhou ★★☆ ★★★ ★★☆ ★☆ ★ ★ ★★☆

Datong ★★★ ★★ ★★★ ★★★ ★★ ★★☆ ★★

Taking the various factors concerning the establishment of a hydrogen society in
certain areas into comprehensive analysis, it is highly possible for Yangtze River Delta,
Pearl River Delta and Beijing-Zhangjiakou to enter a hydrogen society first, allowing
in-advance deployment of hydrogen refueling stations.
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Operation of hydrogen refueling stations directly embodies the implementation of
business and realization of business goals. Co-operation is essential: make full use of
resources to address such issues facing hydrogen refueling stations as land, capital,
technology, operation, regulations, subsidies etc.

Capital
Government & operators

Land
Government & gasoline 

stations

Technology
Parts suppliers

Brand + operation
Operators

Major factors of cooperation modes of hydrogen refueling stations

✓ Operating vehicle: primary to 
commercial vehicles, secondary to 
passenger cars

✓ Vehicle models segment: heavy-
duty commercial vehicles & mid-
size / large passenger cars

✓ Key areas for deployment: 
reasonable urban areas + 
expressways + coach stations + 
wharf

✓ Operating vehicle: commercial 
vehicles

✓ Vehicle models segment: 
buses & vans

✓ Key areas for deployment: 
logistics distributing centers, 
bus stations (departure 
stations + transfer stations)

Stage I (2018-2025)
Demonstration operation → 

industry deployment

Stage II (2025-2030)
Promotion and application → 
accelerated industrialization

Stage III (After 2030)
Large-scale application → 

market competition

2017 20302025 2040
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✓ Operating vehicle: primary to 
passenger cars

✓ Vehicle models segment: small / 
mid-size passenger cars

✓ Key areas for deployment: likely 
to realize extensive deployment 
of cities with a hydrogen society 

Selection of functional areas for the construction and operation of hydrogen refueling
stations, at key locations, directly related to the operational requirement is critical.
According to the characteristics of the regional FCV applications, it is advised to select
different areas for deployment at varied stages of development.
At the early stage, it was proposed to focus on logistics distribution centers and bus
stations. At the medium stage, we will focus on high-speed areas, long-distance bus
stations, and terminal layouts. At the later stage, cities with a hydrogen society may be
widely deployed.

Key to Operation of Hydrogen Refueling Stations: Regional 
Deployment
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Construction of Hydrogen Refueling Stations in China:
Initially Skid-Mounted Type, Supported by Permanent Sites

The types of hydrogen refueling stations: 1. Fixed hydrogen refueling stations; 2. Skid-
mounted hydrogen refueling stations; 3. Interim hydrogen refueling devices. Hydrogen
refueling station technology paths should combine with different application scenarios,
ultimately resulting in a permanent Hydrogen infrastructure.

Construction methods for hydrogen refueling stations

Fixed hydrogen 
refueling stations

Ski-mounted hydrogen 
refueling stations

Interim hydrogen 
refueling devices

➢Advantage: provide hydrogen 
refueling service for massive 
vehicles

➢Disadvantage: cover a large 
area, high operation cost

➢Location: independently built in 
urban areas / jointly built with 
gasoline stations

➢Advantage: lower cost than 
that of the fixed type; fast and 
convenient construction

➢Disadvantage: small amount of 
hydrogen refueling. unsuitable 
for large amounts of vehicles

➢Location: hydrogen industry 
demonstration parks

➢Advantage: the lowest cost

➢Disadvantage: the lowest 
hydrogen refueling capability

➢Location: OEMs’ testing 
applications of hydrogen 
refueling of FCVs

Select access to hydrogen 
based on regional characteristics

High-pressure gas 
storage

√

Low-temperature 
liquid storage

（Development directions）

The industrial chain in 
China is mature, with 
extensive application

① Few liquid hydrogen 
manufacturers, still 
primary to the aerospace 
industry

② Few operating 
vehicles, high cost of 
hydrogen dissipation

Hydrogen source

Externally 
supplied hydrogen

Areas rich in industry 
hydrogen production / 
by-product hydrogen

Homemade 
hydrogen

Areas rich in power 
curtailment resources

① Require no hydrogen 
production equipment, 
reducing construction 
cost

② Hydrogen use of FCVs: 
primary to by-product 
hydrogen, low cost

① Utilize distributed 
energy, controllable cost

② Leverage Europe’s 
hydrogen production 
experience, mature 
technologies

Hydrogen refueling station 
technology paths

Hydrogen storage

Construction of hydrogen refueling stations in China: initially skid-mounted hydrogen
refueling stations, supported by externally supplied hydrogen (high-pressure gas
storage). It is advised to make appropriate deployment of fixed hydrogen refueling
stations in the areas with advanced technologies for hydrogen production from
renewable resources, for example: Zhangjiakou rich in wind power resource.

High-pressure gas storage of hydrogen is the current major way for commercial
application. Liquid hydrogen refueling stations can facilitate fast promotion of
hydrogen infrastructure, and in future, liquid hydrogen can become the best cost-
effective technology path for hydrogen storage.
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Summary of China’s FCV Industry Development Strategies

 Promoted by government policies and industry development: FCVs 
are expected to embrace a turning point for development by 2025, 
and start to enter the stage of commercialization around 2030

 China’s FCVs should start from commercial vehicles, and will finally 
enter the passenger car segment

 China’s goal of a developing hydrogen society: start from certain 
geographical areas

 There is development required for China’s hydrogen standards 
systems. Enterprises should proactively participate in the 
development of the standards system and focus on hydrogen storage, 
delivery, safety and test standards

 Hydrogen storage methods of hydrogen refueling stations: high-
pressure gas storage → cryogenic liquid storage

 It is advised to select different models for construction of hydrogen 
refueling stations based on the characteristics of the area for 
hydrogen production, storage and delivery. Initially skid-mounted 
hydrogen refueling stations and supported by fixed hydrogen 
refueling stations

 Selection of locations for construction of hydrogen refueling stations 
should have priorities: short-term focus → places for centralized 
hydrogen refueling of operators (logistics transfer centers + bus 
routes); mid-term focus → the deployment of operation routes 
(expressways, coach stations); long-term focus → realize widespread 
distribution of cities with a hydrogen society
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