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A new hydrogen 
ecosystem is 
emerging in 
China, and the 
country will 
continue to 
attract 
significant 
foreign direct 
investment in 
the space, say 
Franc Kaiser and 
Charles Wang.

Chart #1

Over the last decade China has built up 
massive amounts of capacity and 
competence in emerging green markets 
such as solar cells, wind energy and 
electric vehicles (see Chart #1). Today, 
as the world pivots to the use of green 
hydrogen for ever more applications, all 
the signs point to a similar revolution in 
its hydrogen industry.decarbonise at pace.

Against the backdrop of its aim to be carbon 
neutral by 2060, China is highly supportive of 
its emerging FCEV (Fuel Cell Electric Vehicle) 
and New Energy Vehicle (NEV) industries, 
while the huge demands of Chinese industry 
means that hydrogen has to play an 
increasing role in the country’s efforts to 
decarbonise at pace.

Indeed, demand for hydrogen in China is still 
overwhelmingly driven by industrial 
customers, with multinationals also beginning 
to depend on supplies too as they make their 
own switch to hydrogen sources of energy. 

Reliance on fossil fuels

However, the big challenge remains that 
China still relies heavily on hydrogen 
generated by fossil fuels and industrial 
products (so-called grey hydrogen), as 
opposed to green hydrogen which is 
produced from renewable energy - 
typically via electrolysis where water is 
separated into hydrogen and oxygen (see 
Chart #2). In fact, green hydrogen still 
accounts for less than 5% of total 
hydrogen supplies in China today. 
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Forecasts suggest that due to 
technical limitations and low 
efficiency in electricity 
generation from solar/wind, green 
hydrogen will not have significant 
market share before 2030.

Different applications

The drive towards different 
applications using hydrogen is 
gathering pace and new markets, 
players and ecosystems are fast 
emerging. 

Hydrogen cars offer multiple 
benefits and tend to grab many of 
the headlines, not least because 
China is expected to become the 
world’s largest market for electric 
vehicles powered by fuel cells. 

Hydrogen is also just as 
applicable across wider 
transportation and mobility 
markets. For instance, the 
world’s first hydrogen-energy 
urban train, jointly developed by 
CRRC Changchun Railway Co and 
Chengdu Rail Transit, rolled off the 
assembly line in December last 
year. The train, which uses a 
combination of hydrogen fuel cells 
and super capacitors as an energy 
source, has a maximum speed of 
160km per hour.

As well as transportation, hydrogen 
can also be used to power 
buildings, and in areas such as steel 
production where the country’s 
decarbonisation drive is so critical. 

Chart #2

Towards 
commercialisation

Three factors are driving 
the commercialisation of fuel 
cell technologies and hydrogen-
based vehicles in China:

• The actual cost of buying a 
FCEV. Central and municipal 
governments are actively 
promoting FCEVs via 
subsidies to encourage 
greater take-up. Expect to 
see more incentives and 
stimulus policies from 
central government, and 
accelerated order 
placements by 
municipal governments.

Zhang Jingjing
Stamp
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• The operational cost of the 
vehicle. The efficiency of fuel 
cell systems is expected to 
improve in the future, while 
the actual cost of hydrogen 
production should fall as more 
solar and wind power is 
applied for electricity 
generation. For instance, 
green energy solutions 
provider China Energy 
Engineering (CEEC) is building 
a huge green hydrogen 
production zone in Lanzhou 
in Gansu province. The 15 
billion yuan project will involve 
engineering, procurement and 
construction of facilities across 
the whole hydrogen industry  

chain, including production, storage, 
transportation and refilling, and 
hydrogen cells and hydrogen-driven 
vehicles. CEEC, in partnership with fuel 
cell specialist Wuhan Troowin Power 
System Technology, is initially investing 
3 billion yuan in building facilities to 
produce 20,000 tonnes per annum of 
green hydrogen and storage for 
100,000 cubic metres of hydrogen.

• The maintenance cost. As the 
supply chain matures, so the 
replacement of fuel cell 
systems should become 
cheaper as local 
workshops gain experience 
and become more efficient 
as more FCEVs are sold.

As Chart #3 shows, China is 
currently aiming for 50,000 units of 
FCEV stock in less than three years, a 
target which has actually been 
lowered from an initial forecast 
of 100,000. However even this 
50,000 target could be 
challenging, and whether it is 
reached will ultimately depend 
on how committed central and 
municipal governments are to 
realising China’s carbon neutral 
target.

Chart #3



Page 5
© 2023  InterChina. All Rights Reserved

1Aug ’21: Critical Information infrastructure (State Council/ Xinchuang” committee (MIIT, CAC))

An emerging ecosystem

What is striking in today’s new hydrogen ecosystem is that players from very different 
backgrounds are starting to shape China’s fuel cell value chain (see Chart #4).

Chart #4

technology in recent years, are 
beginning to add a hydrogen 
offer to existing electric 
applications.

As detailed in Chart #5, three key 
groups are driving the industry:

Of particular note within 
this emerging ecosystem is 
that many Chinese companies 
developing hydrogen 
technologies have leapt straight 
from being suppliers of 
internal combustion engine 
vehicles to suppliers of 
hydrogen vehicles. Others, 
which have invested heavily 
in lithium-ion battery 

• OEM-backed suppliers. 
Fuel-cell systems can 
account for almost half of 
the cost of a hydrogen-
based vehicle, 
depending on the vehicle 
type, so large OEM-backed 
groups are needed to 
help finance the 
ecosystem.
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• Diesel engine suppliers. 
Hydrogen is a substitute for 
diesel which at the moment 
is commonly used in 
commercial vehicles. 
Because commercial vehicles 
are the first to adopt 
hydrogen technology there is 
a need for diesel suppliers 
to rethink their business 
models.

• Energy groups. These will be 
a major contributor of 
hydrogen production, 
helping to both 
commercialise downstream 
supplies while also boosting 
their own revenues.

Chart #5
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Recent months have seen a string 
of announcements across the 
industry. For instance, state-
owned listed automotive 
components manufacturer Weifu 
is building an Asian-Pacific base 
for hydrogen fuel cell 
components. Last year it 
announced a JV around 
hydrogen fuel cell parts with various 
businesses, one of which was 
RBINT, a subsidiary of industrial 
giant Bosch. 

Foreign investment

Meanwhile, China still needs 
extensive foreign technology to 
grow its FCEV market, especially in 
areas such as proton exchange 
membranes which are a crucial 
component in a hydrogen cell 
system (see Chart #6).

SinoHytec and Toyota recently 
signed a 50-50 JV for fuel cell 
systems (FCTS). The new company 
is located in Beijing, and will begin 
operations this year with a 
production capacity of 3,000 fuel 
cell components per year. The first 
product from the new company will 
be used in Toyota’s MIRAI and has 
an improved output power for 
commercial vehicles. 

Chart #6
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A good example of an investor is 
Canadian fuel cell technology 
company Ballard which is establishing 
a new China headquarters, MEA 
(Membrane Electrode Assembly) 
manufacturing facility and R&D 
centre in Jiading District, Shanghai. 
Ballard plans to invest $130m over the 
next three years, which will enable 
annual production capacity of 
approximately 13 million MEAs, 

supplying 20,000 engines.

Seizing the 
opportunity

As the industry’s cards are reshuffled 
there is a unique window of 
opportunity – perhaps only three to 
five years – for multinationals to get 
on board China’s great hydrogen 
opportunity.

One big reason is that the business 
models of players along the value 
chain are not yet fully defined and are 
fast evolving. Certain companies are 
focusing on just one part of the 
sector, while others are adopting a 
more vertical model. In time a 
national or even global champion 
may yet rise above the crowd and 
start to dominate the core 
technology, but this hasn’t happened 
yet. Multinationals therefore require a 
clear vision of how they fit in to the 
current value chain for relevant 
hydrogen applications, and how this 
value chain is likely to evolve in the 
future. 

There is no time to waste 
or else multinationals risk being 
late to the party. Although there 
may be reluctance from HQs in 
Europe and US to invest in 
China’s hydrogen sector - not just 
because of increased geopolitical 
risks but also because of the high 
stakes in this sector – this need to 
be resisted. 

To make the most of 
these opportunities multinationals 
on the ground in China will 
undoubtedly have to do their 
homework, and in so doing build 
up the case for investment 
with HQ. In this respect, our own 
experience is that setting up a joint 
committee between the 
multinational’s local team and an 
independent advisor can be very 
helpful in terms of addressing 
such HQ concerns.

Expertise

In many respects what we are 
seeing today with China’s emerging 
fuel cell industry bears striking 
resemblance to the rise of its BEV 
(Battery Electric Vehicle) just over 
a decade ago. Today China knows 
that hydrogen is one of the few 
technological sectors today where 
it needs both the expertise - and 
finance - of the West to realise its 
ambitions and help drive further its 
own decarbonisation. 

Indeed, the drive to net zero means 
that China is undoubtedly going to 
be a major force in hydrogen 
technology content, if not the largest 
one eventually. This creates 
opportunities not just for sales, but 
for multinationals to partner with 
Chinese players, source parts from 
China, or license technologies for 
the global market. To give just one 
example, some 40% of the world’s 
electrolysers already come from 
China and they can be sourced for a 
fraction of the cost compared to the 
West. 
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