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Fuel Cell Vehicle Development in China

China’s energy needs and the growing role of transport

With rapid industrialization, urbanization and growth since the
1990s, China has become the world’s largest producer and
consumer of energy, and the largest emitter of greenhouse gases
(GHGs). These GHG emissions contribute to climate change, as
well as severe air pollution that causes health problems around
the country.’

China is taking actions to address this. In the China-USA joint
announcement on climate change in November 2014, China
pledged to reach its emissions peak around 2030. As the world’s
largest investor in clean energy technologies, China also set a
target for non-fossil fuels consumption to account for 15 percent
of primary energy consumption by 2020 and 20 percent by 2030.

However, forecasts indicate that China’s oil consumption will grow
substantially over the next 20 years, from roughly 6 million barrels
per day in 2013 to 13 million in 2035. This will cement China as the
world’s largest oil importer."By 2035, 75 percent of the oil China
consumes will be imported. Much of this will be due to the energy
consumed by the transport sector.

Rapid growth in China’s auto market — as shown below — has made
the country number one in annual auto sales globally since 2009.
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Table 1: China’s Annual Sales of Auto Vehicles (millions of units)”

That said, China’s vehicle ownership rates are still a fraction of
those in some other countries. For instance, in 2010 China’s rate
was 58 vehicles per 1,000 people compared to the US's 804 per
1,000 per people.”However, growth to date indicates that the
transport sector now accounts for 10 to 15 percent of China’s total
energy consumption,and 7 percent of China’s CO; emissions.
Although further growth of auto sales in China is projected to slow
down compared to the past 10 years, such growth could create
real challenges for China in meeting its climate change targets,
and therefore has great implications domestically and for the rest
of the world, especially for the poorest countries and ones that are
most vulnerable to climate change.

Fuel cell vehicles - are they the answer?

For China to reach its climate change goals while allowing vehicle
sales to continue to increase, estimates suggest that it will not be
enough to simply improve the energy performance of traditional
internal combustion engine (ICE) vehicles. It will also be critical to
develop new energy vehicles (NEVs), namely, vehicles that can be
recharged from non-fossil fuels such as electricity, natural gas and
hydrogen. NEVs include electric vehicles (EVs), hybrid-powered
vehicles as well as fuel cell vehicles (FCVs). In particular, FCVs are
vehicles powered by fuel cells that convert chemical energy from
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hydrogen into electricity to power the car and emit nothing but
water.

The NEV sector has the potential to improve energy efficiency by
30 percent on average by 2020.""This is important, as further
improvement on ICE vehicle efficiency requires advancing the
development of hybridization technologies and materials, which
may be costly.

However, NEVs come with their own costs. The 2007 IPCC
Mitigation Report predicted that by 2030, without major
breakthroughs, EVs will still be relatively costly.*On the other
hand, the cost of fuel cell systems is expected to decrease by 90
percent by 2020, as a result of economies of scale and incremental
improvements in technology.* In addition, NEVs are not all the
same. It is expected that by 2030, the overall cost of large FCVs will
be lower than other types of NEVs, and significantly lower than ICE
vehicles by 2050.

Indeed, China conducted its first research on fuel cells in the
1950s, and since the 1990s has been undertaking R&D and
demonstration work on NEVs. However, while China now leads the
world in annual deployment of new energy buses, figures show
that NEV sales have been lagging in China compared to other
countries.®

This is not just coincidence. Countries like Japan, the US, Germany
and South Korea have launched ambitious FCV development
programmes and made marked progress in expanding a hydrogen
fuel infrastructure, enabling industry leaders such as Toyota and
Honda to begin commercial production.

What prospects for FCVs in China?

A recent study comparing FCVs to other EVs found that FCVs are
an effective low-carbon solution for a large proportion of China’s
transport fleet — but mainly buses, trucks and trains.

FCVs have a driving performance (similar acceleration), range
(around 600 km) and recharging time (<5 minutes) comparable to
those of ICE vehicles. They are feasible low-carbon substitutes for
ICE vehicles for medium/larger cars and buses, especially for
longer trips, potentially achieving an 80 percent CO; reduction by
2030 compared to today (when the source of hydrogen is non-
fossil fuel-based) X

In addition, China has - in theory — two comparative advantages in
FCV development. First, with the largest bus market and bus
production capacity in the world, China’s manufacturers have
developed strong expertise in electric buses. There is an
opportunity to bring in internationally advanced fuel cell stack
technology and integrate it with Chinese electric bus technology
in a series of hybrid fuel cell buses. Second, because of China’s
scale, it has the ability to reduce production costs. This may be of
benefit to the industry both in China and internationally if the cost
of certain components of FCVs can be reduced.

While China possesses these comparative advantages in FCV
development, based on our analysis of the Chinese market and
international experience, we believe there are five specific barriers
that need to be overcome to make this a reality:
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1. Technology

While it has already been noted that China’s FCV manufacturers
have many strengths, there is a general lack of access to quality
FCV components and capability to increase the cost-effectiveness
of producing components. Without this, it will be difficult for
Chinese-made FCVs to cut costs while improving durability and
performance.

2. Fuelinfrastructure

Currently, China has only two hydrogen recharging stations (HRS)
to support FCVs. This lack of HRS has arisen through a lack of
reliability and financial viability of HRS and sustainable business
models for HRS in China, There is also a lack of low-cost, low-
carbon hydrogen, and a lack of HRS operations and management
capacity. Expanded supporting infrastructure is badly needed.

3. Policy support

China has yet to develop supportive policy and regulatory
frameworks for FCVs and HRS. While China has developed explicit
plans and targets for other areas requiring technology
development and demonstration roll-out (notably EVs), there is no
such official plan for FCVs and HRS. In addition, the absence of
clear and comprehensive standards and certification systems in
China also poses challenges in the approval of FCVs and HRS at
both national and local level. The government’s mixed policy
signals to date have made it difficult for the industry and markets
to develop, lowering the confidence of local governments and
potential investors in pursuing FCV development.

4.  Awareness

As an awareness-raising strategy, in 2008, China demonstrated
and operated fuel cell buses at the Beijing Olympics and the
Shanghai Expo. In addition, in 2009, the Ministries of Finance and
Ministry of Science & Technology launched a demonstration
programme known as the “Thousands of Vehicles, Tens of Cities”
(“Cities Programme”) to promote NEVs in the public sector on a
larger scale, maintaining its goal to have 5 million NEVs on the
road by 2020 However, beyond this, it is fair to say that in
general, government officials and the general public know little
about FCVs and their development. Nor do they have reliable
information sources on the FCV market and technological
developments. Yet, sales will not be possible without demand.

5. Operational and financial capacity

Last but not least, there is a lack of investor interest in this market,
mainly because there is insufficient clarity about the market and
its operational capacity. Although lack of clarity is not unique in
China, ensuring reliable information about the FCV market and
technological developments for investors in particular could make
a major difference, enabling the operations and financial sector to
better evaluate FCV-related investment opportunities.

Suggestions for the way forward

The five barriers identified above are difficult, but possible to
address. First, a national FCV roadmap could be developed to
provide clear guidance, with associated financing for this industry.
This could include policy and regulations at national and local
level to facilitate the approval process of FCVs, issue license plates
and pilot incentive policies.

To support local manufacturers in producing high quality
products, domestic industrial standards and certification systems -
that are ideally consistent with international standards - on FCV
components, hydrogen storage and so on could also be created.
Such manufacturers could also be exposed to leading
international technologies and connected with top international
component vendors. This would help reduce the cost of FCV
production while improving the performance and durability of
FCVs made in China.

The cost and viability issues facing hydrogen production and HRS
in China could be addressed by introducing international

experience and technologies from countries like the US, Japan and
Germany. Increasing the number of hydrogen producers in China
as well as helping them improve logistics would also bring down
costs. In addition, a capacity building programme could be
established to provide training, guidance and technical assistance
for local HRS operators.

Finally, to enhance awareness, a public advocacy campaign is
needed along with the establishment of knowledge programmes
for policy makers and investors to gain more understanding about
FCVs. In addition, an open platform could be established to
provide up-to-date information on FCV development in China and
worldwide, particularly for investors.

In sum, developing the NEV market in China will be key to helping
its own population and other developing countries meet climate
change goals while enabling economic growth. It will also
contribute to China’s domestic plans to shift towards a more
innovation-based economy. Within this market, China’s greatest
potential lies in FCVs. But more work will be needed by the
Chinese government to make this a reality, and UNDP is
supporting this work to take place as soon as possible.
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