











CLEANER TRANSPORTATION SECTOR
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Advanced Diesel Locomotives also have the highest commercial potential
among the three major solutions as they are mature technologies. Electric
Locomotives represent increasing commercial potential as the market continues
to open up. In contrast, Multiple Units have relatively low commercial potential
due to their high cost. This may change, however, as potential cost reductions
emerge and the market for MUs continues to grow.

CLEANER AIR TRANSPORTATION

Improvements and technology upgrades, such as the use of lighter materials,
improved aerodynamic design and more advanced airframes, will increase
fuel efficiency and reduce emissions. In fact, aircraft today are already more
energy efficient and produce less noise than they did in the past. Optimized
management, particularly via improved navigation systems, for example, can
have an immediate impact on fuel efficiency and enable more efficient air traffic
flows. A rough estimate states that optimized management could improve fuel
efficiency by 5%-15%. Clean Fuels have great environmental potential however,
they are subject to a number of constraints.
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In terms of commercial viability, advanced aircraft have the largest potential.
Nevertheless, this solution is at present comparatively unattractive given
the Chinese government’s protection of the sector as a whole. In addition,
optimized operations provide a negligible increasing commercial potential over
time. Although Cleaner Fuels have great commercial potential, the solution still
requires some time to mature, especially when taking into account the stringent
requirement that jet fuels must be able to operate in extreme conditions.

CLEANER WATERWAY TRANSPORTATION

All three main solution areas have great environmental potential. For the most part,
these applications have few life cycle concerns and are not overly dependent on
other technologies. That said, cleaner fuels are hampered somewhat by concerns
of limited supply and land use issues, which is the most problematic of the three.

In terms of commercial potential, Optimized Operations is at the forefront,
due mainly to the large domestic marketplace. Advanced ships have increasing
commercial potential driven by adoption awareness and market expansion.
Clean Fuels currently have relatively low commercial potential, but benefit from
promising future trends.

THE DIFFUSION OF ADVANCED TECHNOLOGIES AND SOLUTIONS IN CHINA’S TRANSPORTATION
SECTOR IS INHIBITED BY A NUMBER OF KEY CHALLENGES. These challenges include
immaturity, high cost of key technologies, lack of supporting infrastructure,
inadequate financing, unclear regulatory guidance and low public awareness.

ROAD
One challenge to implementing cleaner road transportation has to do with China’s
auto market. With strong government incentives, more and more automakers

Fig.19: CLEANER ROAD TRANSPORTATION KEY CHALLENGES
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have jumped into the sector without careful planning and research. This has led
to general overcapacity in the marketplace, investment inefficiencies and unfair
competition. Another market challenge is the lack of supporting infrastructure for
cleaner vehicles. For example, accessible electric grids and charging stations for
electric vehicles are simply unavailable.

Immaturity and high costs are major challenges slowing the adoption of some
technologies. Some applications perform well in lab testing but have limited
commercialization potential due to the absence of a qualified monitoring and
inspection system, or simply because the technology needs more improvements.
For example, while battery technology is available, it still requires further efforts
to enhance sustainability, safety, longer life-cycles and rapid charge abilities.
Another factor is the cost of new technologies. New energy vehicles, for example,
are still quite expensive. Electric vehicles available in the Chinese market typically
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Fig.20: CLEANER RAIL TRANSPORTATION KEY CHALLENGES
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cost at least 50% more than traditional vehicles. In addition, the lack of a worldwide
consensus on a clear roadmap for different technologies has also contributed to the
small-scale commercialization of certain technologies. This, in turn, has raised the risk
for R&D investments and slowed the development of certain promising technologies.

Since many of the new technologies are still at an early stage of commercialization
and suffer from uncompetitive cost/benefit considerations, low ROI and lack of
appropriate financing mechanisms, investors are generally not interested. Thus,
cleaner road transportation has been plagued by inadequate financing.

Coordination and cooperation among different government ministries and
central-local governments can be enhanced to improve policy implementation
efficiency. Also, local governments can benefit from urban transport planning
training to cultivate expertise and knowledge in developing optimal road transport
networks.

RAIL

Railways are generally losing market share to other modes of transport for both
short and long distances. Many passengers, for instance, tend to choose air
transportation over railways. Among other sector challenges, the report identifies
that the government has a strong interventionist streak. Indeed, China’s railway
market is almost completely dominated by state-owned enterprises (SOEs).

In terms of technology, although some advanced technologies are available,
their high costs have hindered their adoption. In addition, railway transportation
tends to have a high localization requirement, a consideration that requires
substantial local knowledge in order to operate effectively.

Fig.21: CLEANER AIR TRANSPORTATION KEY CHALLENGES
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Fig.22: CLEANER WATERWAY TRANSPORTATION KEY CHALLENGES
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From a financing perspective, there are minimal amounts of private investment
in China’s railway industry while at the same time, government investments have
struggled to keep pace with the demand for railway expansion.

Finally, regulatory transparency issues have increased regulatory risks for key
stakeholders. Empirical evidence suggests that the government, in fact, only pays
partial attention to energy efficiency and emissions controls.

AIR

China’s commercial fleet of airliners is dominated by large jets, a factor which
leads to inefficiencies and an inability to adapt to the changing patterns of air
transport traffic. Additionally, infrastructure development is overly concentrated
along China’s coast, to the detriment of second and third-tier cities and inland regions.

In terms of the sector’s technology, substantial time and resources are required
for continued development. However, very high entry barriers for small-and
medium- sized companies have slowed down technology innovation. So, for the
time being, there is a high degree of dependence on foreign manufacturers for
airplanes and key components.

From a financing perspective, the means for private airlines to raise funds for
expansion and operations are substantially limited. Many existing private firms are
struggling for survival. This is partially due to the sector’s relatively low return and
long payback period in addition to considerations that have made it unattractive
for private investment.

On the regulatory side, the industry faces a high degree of state intervention.
This has resulted, in part, in an unbalanced infrastructure development between
major hubs and regional cities. In general, state support for emerging new aviation
development has appeared weak.

WATERWAY

A healthy balance between short-term and long-term interests is important in this
sector given that the shipping industry is currently experiencing one of the worst
downturns in over 50 years. With many key players struggling for mere survival,
promoting greentech solutions is hard.

In terms of technology, although applications exist that are environmentally
friendly and beneficial, there is no enforcement designed to ensure good
operational and management practices and emissions reductions. In order to
reduce costs, there is a need to localize key technologies and components in
order to encourage wider adoption in China.

This report also finds that there are limited financing channels for small-and
medium-sized enterprises, in part because of relatively low ROl and long payback
periods making waterway projects unattractive to private investors.

To enhance waterway solutions’ development and adoption, coordination
between the government and the industry’s key players is crucial. At present,
however, this coordination is still insufficient to deal with a rapidly evolving market.
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What can stakeholders do to overcome the challenges facing the commercializing
of greentech solutions designed to accelerate the sustainable development of
China’s Cleaner Transportation sector? The China Greentech Initiative posed
this question to its partners and advisors who, in turn, helped develop the set
of opportunities outlined below. These opportunities are not meant to be explicit
recommendations, but rather suggestions of concrete steps different stakeholder
groups may take to accelerate greentech markets and enable China’s further
evolution to a sustainable economy.

ROAD

Key stakeholders can be proactive and work together to address challenges and
promote Cleaner Road Transportation. Government, providers and investors can
work together to make supporting infrastructure available and create innovative
business models to trigger demand.

Fig.23: CLEANER ROAD TRANSPORTATION KEY OPPORTUNITIES

SOLUTION ADOPTERS B Raise awareness of the need for environmental protection

B Take into consideration total cost of ownership and intangible values rather
than up-front costs alone when making purchase decisions

B Adopt healthy travel behaviors to encourage the use of public transport
whenever possible

SOLUTION PROVIDERS B Prioritize demonstration projects to prove technical and economic feasibility
of solutions

B Gain a comprehensive understanding of market demand and develop
customized clean technologies

m Continue to innovate to drive down costs and improve performance
of solutions

FINANCIAL INVESTORS B Develop and promote innovative financing mechanisms

B Build and disseminate capabilities to finance efficiency and sustainability
projects, including risk management

W Accelerate the reform of capital equity and debt markets to optimize capital allocation

GOVERNMENT B Provide clear regulatory guidance for the development of different clean technologies
REGULATORS B Strengthen central-local policy coordination and enforcement
B Undertake research, development and deployment on demonstration projects

OTHER B NGOs educate the public about the environmental impact of road transportation

STAKEHOLDERS B Research institutes help introduce proper technologies and help drive
technical innovation

B |ndustry associations promote communication and cooperation among players

RAIL

The government can make significant contributions to accelerating the Cleaner
Railway Transportation industry by enforcing strict emission standards. Local
companies can increase the pace of railway technology upgrades by enhancing
research and development capabilities and cooperating with leading foreign
companies. Foreign companies can also help to upgrade China’s railway industry
by introducing more advanced technologies and additional investments.

AIR

Improvements in regulations and air traffic management are some of the
opportunities to move forward. Also, the development of China’s air transport
infrastructure and improvements in its fleet mix can greatly accelerate China’s
Cleaner Air Transportation industry.
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Fig.24: CLEANER RAIL TRANSPORTATION KEY OPPORTUNITIES
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Establish a culture of efficiency and environmental awareness through the
conduct of management and staff training

Evaluate investments on ROl/value basis rather than up-front costs only
Implement adopted technologies properly to achieve expected results

Enhance capabilities for independent technology innovation

Gain a comprehensive understanding of market demand and develop
applicable clean technologies

Reduce cost and improve performance of solutions through innovation

Develop and promote innovative financing mechanisms
Form a long-term investment vision with reasonable return expectations
Accelerate the reform of capital equity and debt markets to optimize capital allocation

Establish an optimal regulatory framework, reform organizational structures
and transform functions

Further open market to private and foreign players

Give more focus to energy efficiency and emission controls in railway industry
by upgrading standards

NGOs educate the public about the environmental impact of road transportation
Consumers reward providers of sustainable products through loyalty
Research institutes help introduce proper technologies and make technolo-
gical innovations

Fig.25: CLEANER AIR TRANSPORTATION OPPORTUNITIES

SOLUTION ADOPTERS

SOLUTION PROVIDERS

FINANCIAL INVESTORS

GOVERNMENT
REGULATORS

OTHER
STAKEHOLDERS

Take short-term risk for long-term gains and evaluate investments on ROI/
value basis rather than up-front costs only

Establish cultures of efficiency and environmental awareness through education
Encourage regulators to adopt promising clean solutions

Innovate to reduce costs and improve performance of clean solutions
Local enterprises need to move from being simply systems integrators and
become technology innovators

Drive continuous improvements in management and operations

Willingness to take more short-term risks for solid long-term investment
returns in emerging clean solutions

Develop innovative financing mechanism to help to accelerate adoption of
promising solutions

Work with regulators to increase incentives for investments in clean solutions

Update policies to allow more flexibility in airspace usage

Adopt best international practices and develop policies for sustainable aviation
Open more market segments to private and foreign players to help innovate
more clean solutions

NGOs can help educate the public and raise its awareness on important
environmental issues

Consumers reward providers of clean solutions through product loyalty
Research institutes focus on clean technology innovations and
breakthroughs
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Fig.26: CLEANER WATERWAY TRANSPORTATION OPPORTUNITIES

SOLUTION ADOPTERS B Take short-term risk for long-term gains and evaluate investments on ROI/
value basis rather than up-front costs only

B Establish cultures of efficiency and environmental awareness through education

B Encourage regulators to adopt promising clean solutions

SOLUTION PROVIDERS B Innovate to reduce costs and improve performance of clean solutions
B Upgrade technology to accelerate the adoption of clean solutions
B Drive continuous improvements in management and operations

B Willingness to take more short-term risks for solid long-term investment

FINANCIAL INVESTORS returns in emerging clean solutions

B Develop innovative financing mechanisms to help accelerate adoption of
promising solutions

B Work with regulators to increase incentives for investments in clean solutions

GOVERNMENT B Establish an effective regulatory framework, strengthen implementation,

REGULATORS monitoring, reporting and enforcement

B Adopt best international practices and develop policies for sustainable
inland waterways

B Opening more market segments to private and foreign players to help
innovate more clean solutions

OTHER B NGOs can help educate the public and raise awareness on important
STAKEHOLDERS environmental issues

B Consumers reward solution providers of clean solutions through product loyalty
B Research institutes focus on clean technology innovations and breakthroughs

WATERWAY

Updating regulations with best international practices will accelerate the adoption
of cleaner solutions in the Cleaner Waterway Transportation industry. Development
of strong regulatory frameworks for enhanced shipping emissions, operation and
management standards can also speed up the development of the industry.

THIS CHAPTER PROVIDES AN OVERALL PICTURE OF CHINA’S GREENTECH MARKETS,
CHALLENGES and opportunities related to the Cleaner Transportation sector as
of the middle of 2009. Intended to be a starting point that defines and frames
market issues and opportunities, the Initiative recognizes that the chapter does
not answer every question that market participants have. Given the complexity of
the Cleaner Transportation sector and the intense speed at which regulatory, end
user, competitive and technology markets are changing, certain aspects of this
chapter will become dated relatively quickly. Moreover, important questions remain
to be answered at more detailed levels than has been possible in this chapter.

Readers of The China Greentech Report 2009 are invited to join the conversation
by visiting www.china-greentech.com. The Initiative’s website allows people to:

Download electronic copies of the Executive Overview, full report and
individual sector chapters

Order printed versions of the Report

Access additional content created by the Initiative

Participate in interactive discussion forums to create, uncover and promote
greentech solutions for an environmentally sustainable China and world.

The China Greentech Initiative looks forward to welcoming readers to its extended community.
Suggestions on improving the content in this report are also welcome at feedback@china-greentech.com
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