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INTRODUCTION

Objectives

This market research was conducted with two key objectives in mind:

1. Provide an overview of the nanotechnology and biotechnology industries in
China, with focus on current state and key players.

2. Based on the above research and analysis, to identify potential opportunities
and barriers for Italian nanotechnology and biotechnology companies and to
illustrate possible market entry approaches.

Doing market research in China and our methodology

1 Generally speaking, conducting market research in China is different and
significantly more challenging than it is in developed countries because of 1) the
size and diversity of the country; 2) lack of fully reliable centralized/official
information databases; 3) constant and extremely rapid change 1 the whole
Chinese economic system is far from being in equilibrium.

1 Therefore solid market research work must be based on multiple resources and
activities.

1 Our methodology leverages a combination of resources/activities such as:

- Allrelevant background information (client data, existing available information,
etc.).

- Secondary research (in Chinese and English), which include several different
resources, from proprietary databases to access to associations or magazines,
etc.

- Extensive primary research, which include access to external business
network, interviews with experts and key insiders, possible visits to trade show
or selected companies, etc.

- Collective China knowledge/sector expertise/market research expertise with
hundreds of research projects executed in and outside China.

This survey

1 Althoughthenanot echnol ogy and bi ot e ménaotechoo gaynd( her e
fbiotecho ) i ndust rai eedevel@ing stagetin China, they already have
applications in dozens of related industries.

1T Because the nanotech and bi ot dycdmprisednfdustri es
dozens of sub-sectors of other industries, for the sake of this Market Report, the
definitions of nanotech and biotech are as per Appendix Al.

Italian Trade Commission - All rights reserved - 2009-6-18
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1 In addition, definitions of key biotech and nanotech-specific terminology can be
found in Appendix A2.

T While Dbiotech is recogni meChinaarsd isadefined of f i ci al

explicitly by the Chinese Ministry of Science and Technology, nanotech is not
recognized as such.

1 Unlike in other countries, there is no one overall national industry association for
either industry (though there is a national biomedicine association, a subset of
biotechnology), and no official definition of the nanotech industry in China.

1 Any market size estimate of these industries will depend heavily on the definition
used; therefore, estimates of their market size vary greatly due to differences in
definition.

Database of key players

1 An excel database with contact information of ~100 key players (50 in each
industry) including companies, universities, research centers, and industrial parks
are provided in a separate appendix i all contacts have been verified one by one
and are valid as of June 2009.

Format of this report

1 Thereportis organized in such a way to provide different level of details in different
places i executive summary, overviews, and paragraphs in the body of the report,
summaries, and appendices; we have also used bullet points throughout the entire
report to make reading easier.

Information Sources

1 Key sources of information for this report include various secondary sources
(including the Chinese Ministry of Science and Technology, Shanghai
Nanotechnology Association, and the National Engineering Research Center for
Nanotechnology, and others); primary research with several interviews carried out
with industry players, industry experts, government bureaus, research centers,
industrial parks, our ongoing analysis of all key facts and data collected.

1 In the report, sources are mentioned for charts, tables and key data; secondary
sources include dozens of Chinese sources (news reports, magazines,
publications, government statistics, etc.) as well as several English sources such
as Nature, Forbes, Interfax-China, UCSB Center for Nanotechnology in Society,
OECD, and the World Intellectual Property Organization, as wel | as
web sites, press releases from various magazines, etc.

1 Ongoing analysis and re-elaboration of all data collected is key to cross-check data
and information and identify key trends and industry dynamics.

Italian Trade Commission - All rights reserved - 2009-6-18
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EXECUTIVE SUMMARY

China biotechnology industry

T Chi

naods bi

ot ech

ma r keaevaluel 0§ US$8% pilkon iy 0d0. t o

1 Growth of the biotechnology industry in China has long been seen as strategic by

the central government a n d

i s i ncluded

plans, e.g. 11" Five-Year Plan (2006-2010)

n dewelopmerd s

9 Biotechnology applications can be divided into five categories (which are all
targeted sectors for growth under the 11" Five-Year Plan): biomedicine,
bioagriculture, industrial biotechnology, bioenergy, and bioenvironment.

9 Of these five categories, biomedicine is one of the most important and fastest
growing.

1 Currently, biotech products are mainly used by the pharmaceutical industry,
followed by the food, chemicals, plastics, textiles, and paper industries.

1 The following table provides an overview of the key players in the biotechnology
industry in China:

Table: Overview of key players in biotechnology industry in China

reach

cor e

Type \ Description Level of technology Examples
3 o 1 Over 200 research 1 Most primarily focus on 1 Shanghai Research and
Universities / . -
centers biomedicine, followed by Development Center of
Research : . : L
Institutes ] Ma_|_|_’1ly centered arou_nd _bloagrl_cultu_re and Industrial Biotechnology
Beijing and Shanghai industrial biotech 1 SINOPHARM
1 ~200 for_elgn-lnvested ] _ngh mt_ernal R_&D & f Novozymes
Foreign companies Innovation ap'“ty 1 MicroPort Medical
. 1 Mainly large MNCs 1 Generally bring advanced
Companies : : . 1 Genzyme
1 Increasing number of / high-end technologies 1 Monsanto
SMEs 1 Range of products / tech
. 1 Generally low internal 1 China National Biotec Group
. T Over.1800 companies R&D and innovation ability | 1 Hualan Biological
Chinese 1 Leading companies are : :
. 1 Produce more low and Engineering Inc
Companies SOEs : .
1 Most are small SMEs mid-value products 1 Shanghgu Ke.hua
1 Range of products / tech Bio-engineering (KHB)
1 Over 24 national bases T Shanghal Zhangjiang
) i Hi-Tech Park
1 Most biotech companies .
. e . 1 Suzhou New & Hi-tech
Inclusitre] located in industrial park 1 Range of specialization Industrial Development
Parks 1 Aim to attract and 9 P Zone P
incubate biotech . -
. 1 Zhengzhou Biomedicine
companies .
Industrial Park

Source: JLJ analysis based on multiple sources, including relevant industry associations, Ministry of Science & Technology

'Wal ued

for the

government statistical data
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9 The various players have different roles along the biotech value chain.

Research centers (both in universities and government-sponsored research
institutes): generally focus on basic research, and do not produce products

Biotech companies: commercialize basic research into marketable
applications / products

Industrial parks: attract investment according to government incentives and
policies; also act as incubators for SMEs

1 Foreign companies are generally bringing more advanced technologies and
applications and are increasingly partnering with key domestic players in both the
public and private sectors.

1 Examples of cooperation include joint ventures with publicly-funded research
centers and biomedicine distribution agreements with Chinese distributors.

T Chinads overall | evel of bi ot echrnsostlogy rese
behind that of advanced countries like the US, Japan, and Western Europe.

1 However, the India, China & America Institute forecasts that China will surpass the
US as the worldbés |l eading biotech nation wit

f Industry development is mainly driven by government support for basic? research
in research centers, though marketable applied research has also become
increasingly important.

1 However, biotech companies that commercialize innovations have been the focus
of recent government initiatives such as the establishment of the Growth
Enterprise Board to create a strong environment for innovation.

9 Biotech industry development will be influenced by growing demand for biotech
products, increasing government support, and trends toward globalized R&D
(Research & Development)

China nanotechnology industry

1 China has one of the fastest growing nanotechnology markets in the world,
estimated to reach a value® of US$ 31 billion by 2010.

1 Although China is a leading nanotech researcher and producer of nhanomaterials,
the Chinese nanotech industry is relatively weak in commercializing basic research
and in production of nanodevices®.

2 Basic research is undertaken simply to expand knowledge; there is no obvious or immediate commercial value to the
resulting discoveries, as opposed to applied research.
*fivaluedo here refers to industry output value, as government st é
“ANanomaandfin anh ddeefiried in Appendix Al and A2
Italian Trade Commission - All rights reserved - 2009-6-18
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1 Nanotech products (hanomaterials) are primarily used in the microelectronics,
textile, cosmetic, pharmaceutical, construction material, and food industries.

1 In recent years, China has focused on the application of nanotechnology in
advanced materials, IT & communications, energy, environmental protection,
medical & health care, and agriculture.

1 The following table gives an overview of the key players in the nanotechnology
industry in China:

Table: Overview of key players in nanotechnology industry in China

Type Description Level of technology Examples
Range of research, but T National Center for
Universities 9 Over 70 major centers mos?em hasis on, Nanoscience and
9 Conduct 90% of research pn Technology (NCNST)
/ Research Mainl d q nanomaterials China National Acad f
Institutes T anly centere aroun Regional variations in type T ina fationa’ Academy o
Beijing and Shanghai of research Nanotechnology &
Engineering (CNANE)
9 80-100 foreign-invested xﬁ:vgttiirnn:lbﬁf‘[) & 1 Applied Materials
. companies oty 1 Anson Nanotechnology
Foreign . Generally bring advanced /
: 1 Mainly large MNCs Group
Companies . high-end technologies ;
1 Increasing number of . 1 Physik Instrumente (PI
Stronger emphasis on
SMEs ger emp Shanghai) Co.
nanodevices
Sﬁ;?ﬂrggz;z\gr:rggmal R&D 1 Shenzhen Nanotech Port
9 700-900 companies St . ¢ y | Company, Ltd.
Chinese 1 Most are SMEs burto\,r\],g;ﬂerﬁﬂoma erais, 1 Shanghai Huaming Hi-Tech
Companies | 1 A few are members of nanoelectronics (Group) Co., Ltd.
large groups nanodevices ar;d 9 Advapowder
nano-biomedical Nanotechnology Co
1 5-10 national industrial
parks 1 International Nanotech
1 Mainly located in Innovation Park (SIP
Industrial Shanghai and Jiangsu Range of specialization BioBay)
Parks province 9 P 1 Nanotechnology
1 Aim to attract and Industrialization Base of
incubate nanotech China
companies

Source: JLJ analysis based on multiple sources, including relevant industry associations, Ministry of Science & Technology

1 Key players in nanotech generally have the same roles as their counterparts in the
biotech industry, with research centers conducting basic research, nanotech
companies commercializing research and producing marketable applications, and
industrial parks seeking to attract investment and SME growth.

1 Foreign nanotech companies tend to bring more advanced technologies and are
comparatively stronger than their Chinese competitors in nanodevices.

Italian Trade Commission - All rights reserved - 2009-6-18
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91 Development of the industry is primarily driven by government support for basic
research done in research centers.

1 However, emphasis is shifting from basic research to marketable applications and
increasing cooperation between Chinese and foreign nanotech players

1 Nanotechnology research centers often partner with foreign and domestic
nanotech companies to commercialize their innovations.

1 Overall, the nanotech industry in China is less developed and less organized than
the biotech industry, due to its later start in government-sponsored basic research
and in commercialization.

1 As biotech and nanotech can be combined in a variety of industries, it is quite
common for industrial parks and research centers to focus on both.

Regulatory environment

T Chinads government has t ar gtetfoeglowthanohae ch as a
issued several regulations to guide industry development.

1 These regulations mainly concern genetic-engineering applied to agriculture,
animals, and people.

1 There are comparatively fewer regulations related to the nanotech industry, which
are mainly standards by which to gauge whether a product is truly a nanotech
product or not.

1 China generally welcomes foreign investment in both biotech and nanotech,
though policies can differ for specific products, e.g. development of human stem
cells is prohibited.

§ China has a large body of general IPR*-related legislation and is party to several
international IPR agreements; however, historically, enforcement has been the
weak link

1 Although enforcement remains inconsistent, C h i IlPRa gitsation has been
steadily improving in recent years, also due to international pressure

91 Several biotech-specific IPR laws have been passed, covering biotech applications
in food, medicine, energy, and environment.

1 While China currently lacks nanotech-specific IPR legislation, nanotech-related
IPR issues are still covered under a large body of general IPR laws and the
government has become more aware of IPR issues in this industry.

® IPR: Intellectual Property Rights
Italian Trade Commission - All rights reserved - 2009-6-18
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1 While IPR may be a key concern for foreign entrants, it can be mitigated through
several methods, including early registration of IP, proper due diligence, etc.

Considerations for Italian players

Key opportunities

9 Advanced biotech and nanotech technology and applications from players US,
Japan, and Western Europe players are in great demand.

1 To encourage biotech and nanotech development, the central government has
instituted preferential policies for high-tech foreign firms entering these fields.

1 Key domestic players are quite willing to form partnership agreements with new
entrants, especially ones with strong ability to innovate.

T Chinadéds US$ 586 billion economic stimulus pa
US$ 19 billion for nanotech R&D.

1 Additionally, the government announced in June 2009 that it will spend US$ 9.2
billion over 2 years to accelerate the development of the biotech industry in
2009-2010.

Key challenges

1 As nanotech and biotech firms rely heavily
still-developing IPR enforcement is a point of attention for new entrants.

9 Although finding a local partner can be crucial in some project-based sectors (e.g.
bioenvironment), new entrants must be careful to select the right company or
organization.

1 Both biotech and nanotech lack overall national industry associations, presenting a
challenge to new entrants looking for both industry information and partnerships.

Practical options for market entry

1 Foreign biotech and nanotech companies have several possible market entry
options, each offering different level of risk/returns.

1 Entry mode would depend on the company& business objectives, and it is often the
case that there is no perfect solutont o a speci fic companyés obj e

1 The are four (plus one) main entry methods into the China market include:

Italian Trade Commission - All rights reserved - 2009-6-18
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Use of distributors/Agents 1 simplest of all methods and used only for
those players looking to distribute/sell products in China without setting up
a direct presence.

Representative Office T the simplest legal setup format; it requires no
capital investment but a limited in business scope.

Joint Venture T cooperative or equity Joint Ventures with a local company.

Wholly Foreign Owned Enterprise (WOFE) i multiple types exist and is
determined by business scope (e.g. manufacture biotech or nanotech
products, distribute/sell, or conduct R&D operations).

[Acquisition of Local Company i an option often only for larger players and
with experience in M&A; needless to say, conducting proper due diligence
is a must and presents significant challenges].

1 Itis essential that Italian players wishing to approach the market seek advice from
a professional service provider when considering establishing a presence in China
as the regulatory environment and registration process can be complex.

Italian Trade Commission - All rights reserved - 2009-6-18
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CHINA BIOTECHNOLOGY INDUSTRY

Market overview

1 China is one of the leading biotech nations in the world, with value® estimated to
reach US$ 85 billion by 2010 (2% of Chinads ¢

- Sales reached US$ 43 billion in 20077, growing at CAGR® of 26% since 2005.

Sales of Biotechnology Industry in China
(US$B) 2005-2010

100

85
8 68
60 54
43
0 37
27
) I I
0
2005 2006 2007 2008

Est 2009 Est 2010Est

Source: JLJ Analysis based on Ministry of Science and Technology data

- According to forecasts from the India, China, America Institute®, China will
surpass the US to become the leading biotech nation within the next 20 years.

1 Biomedicine is one of the fastest growing components of biotech product sales,
with sales of US$ 10 billion in 2008, an increase of 31% year-on-year.

f The Chinese ¢glda"vEve-NearePlan® for economic development
(2006-2010) lists biotech a targeted industry for development:

- sales of biomedicine are targeted to reach US$ 15 billion by 2010;

- by 2020, the value of industrial biotechnology (including bioenergy) and
related applications is predicted to reach US$ 323 billion;

- bioenvironmental technologies (e.g. bioconversion) are targeted to add
US$ 320 billion in savings by 2020 through reducing materials, water, and
energy inputs used in the chemicals industry by 30% (and reduce pollution).

*ivalued here is equivalent to sales of biotech products, as thi

” Note: 2007 was the last year statistics were released by the Chinese Ministry of Science and Technology

8 CAGR: Compound Annual Growth Rate

° The India, China, America Institute is a non-profit research institute studying the rise of India and China and their

impact on global markets, global resources, and geopolitics

YFive-Year Pl an: Chinese governmentds core economic devel opment pl a
Italian Trade Commission - All rights reserved - 2009-6-18
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Development of the China biotechnology industry

1 Modern biotechnology in China started developing in the 1980s with the
introduction of government plans targeting it as a development priority.

T The biotech industryés devel opment has since
initiatives and funding for basic research'totaling ~US$ 90 billion, primarily in 3
key sectors: bioagriculture, biomedicine, and industrial biotech.

9 Bioagriculture development was emphasized with the National High Technology
Research and Development Plan (also knownasthei 8 6 3 Pl and) i n March

- Research focused on genetic engineering, enzyme engineering, and
molecular genetics, especially for agriculture and pharmaceuticals.

- Bio-agriculture research produced several key successes, including
genetically modified plants such as bollworm**-resistant cotton.

1 With the start of the National Basic Research Programi n Mar ch 1997 (A973 I
biomedicine became an increasingly important sector for research.

- Targeted areas of research include: prevention and control of infectious
diseases, cardiovascular and cerebrovascular disease (CCVD), malignancy,
stem cells, and protein engineering.

- Biomedicine has since become a key high-tech industry and has grown rapidly
in both scale and intensification in the last 10 years.

1 The latest phase of development has centered on industrial biotechnology; one
prominent example was the introduction of polylactic acid™ to the market in 2000.

9 Biotech is seen as a strategic industry for future development, highlighted in the
National Medium and Long Term Layout of the Development of Science and
Technology Program (2006-2020) and in the Eleventh 5-year Plan (2006-2010).

1 From 2001 to 2005, annual government spending on biotech research increased
significantly from US$ 100 million to US$ 1.2 billion

1 With the global economic downturn, the Chinese government announced in June
2009 that it will spend US$ 9.2 billion over 2 years to accelerate the development of
biotech in 2009-2010.

! Note: Basic research is undertaken simply to expand knowledge. There is no obvious commercial value to the
resulting discoveries, as opposed to applied research.
12 Bollworms: moth caterpillars that destroy cotton bolls
13 Note: Polylactic Acid is a biodegradable, thermoplastic, aliphatic polyester derived from renewable resources, such
as corn starch or sugarcanes.

Italian Trade Commission - All rights reserved - 2009-6-18
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Key application sectors of biotechnology

T

Biotech applications can be divided into 5 key sectors: biomedicine, bioagriculture,
industrial biotechnology, bioenergy, and bioenvironment.

The development of the biotechnology industry is a key component of the 11th
Five-Year Plan, and focus is placed on developing each of these five sectors.

Currently, biotechnology and derivative products are mainly used by the
pharmaceutical industry, followed by the food, chemicals, plastics, textiles, and
paper industries.

The following sections discuss each of the 5 key sectors and their applications.

Biomedicine

T

Biotechnology is applied in the manufacture of medicines and in the diagnhosis and
treatment of diseases in the pharmaceutical and health care industries.

Biomedicine began in China with the establishment of the China National Center
for Biotechnology Development in 1983; it accelerated with the 973 Plan in 1997.

It is now the most organized sector of biotechnology (the only one with a national
association and is also one of the fastest-growing biotech sectors:

- biomedicine contributed an estimated US $11 billion to the biotech industry in
2008 1 ~20% of total biotech value;

- over 150 kinds of pharmaceuticals are currently being researched, and more
than 20 kinds of drugs have been produced (e.g. Interferon);

- additionally, 7 genetic diagnostic & therapy programs and 6 tissue engineering
products are in the clinical trial phase.

China has introduced few patented drugs to the world market i currently 90% of
drugs produced in China are generic.

As a result, the central government is pushing for increased biotechnology
investment in healthcare and in pharmaceuticals.

Additionally, the recent appearance of major infectious diseases (e.g. SARS,
birdflue, etc.) has provided more reasons for the government to push for the
development of new types of vaccines, diagnostic reagents, innovative drugs and
medical devices.

Italian Trade Commission - All rights reserved - 2009-6-18
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Bioagriculture

1
T

Bioagricutlure is mainly used by the plant/animal feed and livestock industries.

Under the 11th Five-Year Plan, bioagriculture development has focused on the
commercialization of new hybrid / genetically-modified crops, and on production of
bio-fertilizers, feed additives, veterinary vaccines, and diagnostic reagents.

In July 2008, the Chinese State Council announced plans to spend US$ 3.5 billion
over the next 12 years to promote the commercialized planting of three genetically
modified crops 1 wheat, barley, and corn.

China is already an international leader in hybrid rice and insect-resistant cotton,
and has successfully genetically modified and cloned animals (e.g. ox, sheep);

In addition to genetically modified plants and animals, China has also
commercialized five new veterinary vaccines and drugs.

Industrial biotechnology

1 Industrial biotechnology is used in a variety of industries, including food, animal
feed, chemicals, plastic, textiles, and paper industries.

1 China has focused on enzyme and fermentation engineering, bioproduct
manufacturing.

T China is also focusing on the devel opment
control waste/pollution from chemical products, food, plastics, textiles, and paper.

9 Traditional chemical synthesis methods have been replaced with microorganism
fermentation to produce chemicals such as polyacrylamide and lactic acid.

9 Citric acid is the main category of fermented organic acid produced, and China
already accounts for 1/3 of world output and is the #1 exporter of citric acid.

Bioenergy

91 Bioenergy mainly involves the production of alcohol fuel and bio-diesel, which is
used in the automotive, fuel, and chemicals industries.

1 The Chinese government has emphasized production of non-food energy crops,

increasing ethanol fuel production and speeding up bio-diesel commercialization.

Over US$ 70 million has been invested in ethanol enterprises in Jilin, Henan,
Anhui and Guangxi provinces.

Guangxi province in the south is currently being developed as the largest
bio-energy production base in China.

Italian Trade Commission - All rights reserved - 2009-6-18
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Production of bio-diesel leads ethanol production, with the former exceeding 3
million metric tons in 2007, compared to 1.7 million metric tons of ethanol.

While production has been growing rapidly, ethanol production will most likely not
reach the 11" Five-yearPlands st ated target of 2 mi

The shortfall in production is primarily due to a shortage of raw material and new
government restrictions on ethanol produced through grain and other food crops.

Bioenvironment

T

Bioenvironmental technology is used in the sewage / waste treatment and
environmental protection / preservation industries.

China is promoting the use of biotechnology to deal with environmental issues
such as treatment of wastewater and air pollution as well as decontamination and
rehabilitation of industrial sites; however application is still limited.

Several cities in China (e.g. Wuxi and Ningbo) have adopted biotechnology to treat
the recurrent water hyacinth'* problem on waterways.

Biotechnology has also been used to reduce industrial waste, e.g. Shengli Oil Field
used biotech to decrease the amount of oily sludge by 70%.

Competitive landscape of biotechnology industry

Overview

1 Key players in the biotech industry include publicly-funded research institutions,
biotech companies, and industrial parks.

1 Research institutions mainly focus on basic research and applications, while
biotech companies are the main channels for commercialization.

91 Industrial parks are often sponsored by local governments to create a positive
environment for regional biotech development.

T Traditionally, Chinads bi otech i ndu
publicly-funded research conducted in universities or state-sponsored institutes.

1 Biomedicine, the most prominent biotech sector, is dominated by foreign and

state-owned companies.

 Water hyacinth: free-floating perennial aquatic plant that reproduces rapidly, and can destroy natural ecosystems by
depleting oxygen in water

Italian Trade Commission - All rights reserved - 2009-6-18
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1 Development is mainly concentrated in the coastal regions; the following map
shows the distribution of key players by geography:

China Key Biotech Players Distribution by Geography

* Key cities with industnal parks

Research centers

I sector emphasis biomedicine
I Sector emphasis bio-energy
I Sector emphasis bio-agriuculture
I Sector emphasisindustrial Biotech

shenzhen

Source: JLJ analysis based on multiple sources

Key players within biotechnology industry
Universities and Research Institutes

1 Excluding private research centers, there are over 200 publicly-funded research
centers in China, including universities and state-sponsored research institutes.

1 80% of research centers cooperate with companies (SOE and non-SOE) under a
range of agreements, e.g. sharing facilities, contract research, corporate
sponsorship.

1 Beijing and Shanghai are the 2 key hubs of research activity.

1 While each center concentrates on different research areas, most focus on
biomedicine, followed by bioagriculture and industrial biotechnology.

Italian Trade Commission - All rights reserved - 2009-6-18
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1 The following table shows key research centers in China, covering various areas
of research and established by different organizations:

Table: Key biotech research centers in China
Name of

. Year . Key Research
Research Location Established Established by Areas
Center
Shanghai China Academy of Eilgrir:tzégigls
Research and Science (Shanghai . L
DB Shanghai 2008 Branch) il?:(c)i[?setggllgiec;tech
Center of 9 and Shanghai (amino acids
Industrial Institutes for Biological oraanic acidé
Biotechnology Sciences 9 '
enzymes)
Beijing Kaituo
DNA Biotech . : . .
Beijing University and | Bio-agriculture
Research Beijing 2007 DuPoint technology
Center Co.,
Ltd (KTDNA)
Sichuan China
SINOPHARM rovince 1965 Medicine(Group) Bio-medicine
P General Company
Shanghai Institutes for
Shanaghai Biological Sciences,
Cen te% for Chinese Academy of Cassava and sweet
Cassava Shanghai 2007 Sciences (SIBS, CAS), | potato biotechnology
Biotechnolo and Swiss Federal and applications
9y Institute of Technology
Zurich (ETH Zurich)

Source: JLJ Analysis from multiple sources

Biotechnology companies

§  There are an estimated 2,000-2,500 biotech companies in China in 2009*°, having
grown quickly from roughly 900 companies in 2005; most are domestic
companies.

1 Biotech companies are distributed across a variety of sectors, most commonly
focusing on research, production, and sales in:

- biomedicine (most companies): pharmaceuticals, health products;
- bioagriculture: feeds and additives, veterinary vaccines;
- bioenergy: fuel ethanol,

- industrial biotechnology: enzyme preparation, amino acids.

!5 Estimate depends on definition of biotech industry
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1 Geography also tends to affect the types of biotech companies that setup there,
with certain provinces attracting companies in the following sectors:

- biomedicine: Shanghai, Jiangsu, Zhejiang, Fujian, Guangdong provinces
- bioagriculture: Liaoning province

- bioenergy: Jilin, Henan, Anhui, Guangxi provinces

- industrial biotechnology: Hebei, Shandong provinces

1 Biotech companies engage in a range of activities along different parts of the value
chain, with 2 primary types.

- Some companies produce end-use products through R&D (either outsourced
or proprietary).

- Others companies provide contract services along the product development
chain (e.g. early-stage research, preclinical development, clinical services,
and/or manufacturing).

1  While domestic biotech companies commonly cooperate with research institutes
and universities in China, some have partnerships with foreign players.

- These foreign players can be foreign-invested companies inside China or
companies and universities outside of China.

- Arrangements include joint-development of a bioproduct, licensing
agreements for key technologies, or joint research centers.

9 Divisions of large domestic (especially state-owned) and foreign-invested
companies are more likely to have their own internal research centers.
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1 The following table highlights the key differences between Chinese and foreign
biotech companies:

Table: Overview of Chinese and foreign biotech companies

Type Description Level of Key Products /
Technology Technology
{1 High internal 1 Bio-medicine &
1 ~ 10% of total market R&D medical device
1 Mainly large MNCs f High innovation | 1 Fermentation
Foreign 1 Increasing number of SMEs ability _ technology .
1 Key players: Novozymes, 1 Generally bring | 1 Gene engineering
MicroPort Medical, Monsanto, high-end / 1 Industrial products
Genzyme, etc. advanced (e.g. enzymes)
technologies 1 Agricultural products
1 ~ 90% of total market 1 (\j/l‘aL‘chCSm;Z,n(;?iiglcal
T 't\)/IOSt are SMEs but a few 1 Low R&D 1 Traditional Chinese
ecoming large players o .
7 . ability Medicine
TlLeading compani g 1 Low innovation | 1 Industrial products
Chinese | 1 Key Players: China National ability, though (enzyme, amino
Biotec Group, Hualan Biological im r0\1/in acid) !
Engineering, Shanghai Kehua rapidl ) 1 Agricultural products
Bio-engineering (KHB), Anhui pialy 9 fodd P
BBCA Biochemical, etc (e.g._ oaaer,
pesticide)

Source: JLJ Analysis from multiple sources

1 Foreign companies have a range of level of commitment to the China market, and
often vary according to their sector focus.

Firms with lower commitment and offering products that can be easily
exported often choose an export-only model, depending on a local
distributor to distribute their products in China.

E.g. AnaSpec (USA) and Carna Biosciences (Japan) have distribution
agreements  with  Shanghai  Universal  Biotech  for their
biopharmaceuticals.

Larger foreign-invested companies and firms specializing in technologies
that cannot easily be exported have established more committed
presences in China, setting up production in China and even R&D
centers.

E.g. Novozymes (Denmark), has its own research center in China, and
produces more sophisticated biomedicines, gene chips, veterinary
biodrugs, and enzymes.
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1 The following table gives further details on some key biotech companies in China:

Table: Key biotech companies in China

Year

Revenue

Company Ownership Established Location (USS$ lyear) Products
1 Largest
producer of
vaccines in
. . - China
China National 7 billion
Biotec Group State-owned 1989 Beijing (2008) i asﬁtri?gd,n
Prevention
drugs &
preparations
77billion | SMAME
Novozymes WFOE 1994 Tianjin worldwide ?foopd &
(2006) industrial grade)
In-vitro
. diagnostic
Shanghal . - products (One
Kehua Holding .| 487 million
. . . 1981 Shanghai of largest
Bio-engineering Company (2008) developers /
Co., Ltd (KHE) manufacturers
in China)
Hualan
. . - Blood products
quloglc_al State-owned 1992 Her_lan 475 million (Research &
Engineering province (2008)
produce)
Inc.
. Bioenergy and
AU BB | cteommed | 1008 Anhui | 4.8billion | biochemical
Co. Ltd province (2008) products (R&D,
" ' produce)

Source: JLJ Analysis from company websites

1 Biomedicine producers constitute the largest and most organized group of biotech
companies (the only biotech segment to have a national association).

- China has over

700 bio-medicine companies,

with foreign-invested

companies comprising 23%, state-owned enterprises 37%, and private
domestic companies 40%.

- While private domestic companies are the bulk of bio-medicine producers

(40%),

they

t end

t o

be

smal |

lower-value products, and capturing only 13% of the total market share.

- Foreign-invested companies tend to be larger in scale and specialize in
higher-value products; capturing a disproportionately larger share of total
market share (40%).
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1 The following charts show a breakdown of biomedicine companies by number and

by market share:

Breakdown of biomedicine
companies by total number

State- Foreign-
owngd invested
enterprises companies

37% f 23%

L~

Private
domestic
companies
40%

Breakdown of biomedicine
companies by market share

Foreign-
invested
companies

40%

State-
owned
enterprises

47%

Private
domestic
companies

13%

Source: JLJ analysis on multiple sources, including China Industrial Research Institute

Industrial parks

Over 24 national biotech industry bases have been created to concentrate biotech
companies and create an environment for regional biotech development.

Most biotech companies are located in industrial parks sponsored by local
governments; multiple parks can often be found in one city

Key industrial parks can be found in major cities such as Beijing, Shanghai,
Chongging, Shenzhen and Guangzhou (Guangdong province), Shijiazhuang
(Hebei province), Changsha (Hunan province), and Changchun (Jilin province).

Industrial parks try to attract and concentrate biotech companies by providing
benefits including: tax/government incentives, bonded warehouse facilities,
efficient government services, and logistics support.

The parks also serve as incubators for small and medium-sized biotech
companies, gathering talent and resources in close proximity to research centers.

Italian Trade Commission - All rights reserved - 2009-6-18

22



/&

Italian Trade Commission i Government Agency

1 The following table shows some of the most well-known industrial parks,
encompassing a range of specialties and locations:

Table: Well-known biotech industrial parks in China

. . Year Specialized
Industrial Park Location Established Areas Key Players
. 1 IC industry
Shanghai L
Zhangjiang Hi-Tech | Shanghai 1992 T _Software Klr!n Kunpeng,
industry Pfizer, Roche
Park . -
1 Biomedicine
I TG (N2 2 Jiangsu ! il;llzfsizes ® Co‘ranpanles,
Hi-tech Industrial g 1992 : &9
province 1 Education Upjohn-Suzhou
Development Zone : . X
{1 Biomedicine Pharmaceuticals
M S ienced | Jiangsu | Cleancnergy | Astrazeneca,
g 2001 . 9y China Worldbest
Technology province 1 High-tech Grou
Industrial Park manufacturing P
T Genetically 80 companies
Zhengzhou Zhengzhou engineered b .
- . e.g. Henan Puxin
Biomedicine (Henan 2000 drugs Bio-enaineerin
Industrial Park province) 1 Medical devices g g
0
1 Health products
1 Biomedicine
Changsha National | Changsha 1 Traditional 60 companies,
Biomedicine (Hunan 2006 Chinese e.g. ConAgra
Industrial Park province) medicine Foods, Welman

1

Health products

Source: JLJ analysis based on websites and government postings

Public-private sector interaction

1 The Chinese government's dominant role in promoting the biotech industry has
resulted in the development of many state-owned domestic biotech enterprises.

T Additii
universities.

onal |

Yy

t

he

government 0s

rol e has

1 Biotech companies utilize a variety of methods to cooperate with research
institutes and universities, each with different levels of investment and commitment,
e.g. joint R&D, outsourcing R&D, licensing technologies.
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I The table below shows three common public-private cooperation schemes:

Table: Three common types of public-private sector cooperation

Format Example
Joint Research 1 CapitalBio with the National Engineering Center (Beijing)
1 SinoGenoMax with the National Human Genomics
(Local company + Center (Beijing)

Local research center) 1 Share campuses, equipment and human resources

HD Biosciences licensed core technology from the
Chinese National Genome Center (Beijing)

1 Shenzhen Chipscreen licensed core technology from
National Engineering Research Center for Beijing Biochip

Licensing

(Local company +
Local research center)

Technology
Commercial Spinoff 1 United Pharmaceutical (Philippines) setup joint venture
with Institute for Life Sciences (Shanghai)
(Foreign company + 1 Joint venture is now a subsidiary of United
Local research center) Pharmaceuticals

Source: Nature Biotechnology journal, JLJ analysis

1 In cases of joint research and commercial spinoffs, the national research institute
owns a share of the spin-off project.

1 Through university partnerships, students have an opportunity to train in advanced
research techniques applied in an industrial setting, while allowing companies to
train a highly qualified workforce.

1 Examples of these partnerships include

- employees at Shanghai Genomics can work toward a PhD from Shanghai
Jiao Tong University;

- employees at Shanghai Genon Bio-Engineering may earn credit toward a
degree from Tongji University (Shanghai) and Shanghai Jiao Tong University.

1 Players in the public sector often cooperate, e.g. universities will cooperate with
local governments to set up joint research centers placed in industrial parks.
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Key technologies and assessment of domestic technologies

T Chi

naods |

eadi

ng

bi ot ec h 'telatedh inctudiny génetis

manipulation, protein engineering, genetically-engineered drugs & vaccines,
genetic diagnostic and therapy, functional genomics, and metabolic engineering.

1 The following table shows some of the key Chinese achievements in biotech:

Table: Key technologies and level of domestic technologies compared to international level

ar

Technology Application Achievements Assessment of
Industry Technology
1 In 1999, China joined the human genome
Health care and project and was the only developing Close to
Genomics : country in the group. . .
agriculture . . . international level
1 Many microorganism gene sequencings
(e.g. vaccines, viruses, rice genome)
9 Super hybrid rice yields 15%-20% more
Genetic Agriculture than ordinary hybrid rice Advanced
Modification g 1 Anti-bollworm cotton and sheep cloning international level
have reached advanced level
Genetically
Engineered Pharmaceuticals 1 20+ drugs & vaccines on the market, more | Slow to innovate
Drugs and than 100 are in clinical research (90% generics)
Vaccines
Genetic 1 Breakthroughs in anti-angiogenesis
. . Pharmaceuticals therapy and cancer immunotherapy Still in clinical trial
Diagnostic & g . .
and health care 1 Clinical trials of malignancy and phase
Therapy - -
B-hemophilia therapies
Functional 1 Most research is still at the primary .
) . . . Currently in
Genomics & Industrial single-gene operation phase .
; . ; o . . preclinical
Metabolic biotechnology 1 Current industrial biotechnologies mainly
, X . : development
Engineering use fermentation for production
1 Achieved a series of breakthroughs and
Protein Pharmaceuticals patents (e.g. Sifuvirtide for AIDS Still in clinical trial
Engineering treatment, reformed TNF for phase

rheumarthritis therapy).

Source: JLJ analysis based on multiple sources

T Chi skdoéechnology level exceeds other developing countries, but it still trails
advanced countries such as the US, Wetern European countries, and Japan:

- While published articles have increased every year, they currently only
account for 2% of total worldwide biotech research publications.

- However, China ranks #8 internationally for high-level articles published and
patents.

- While Chinese biomedicine manufacturing capability is quite advanced, with 8
of the top 10 biodrugs in the world manufactured in China, the country has
developed few innovative biodrugs of its own.

®*Genomics:

study of

an organismés genomes
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Biomedicine market is still dominated by biogenerics (>90%), with novel
products representing only 3-7% of this market segment.

It is estimated that research and technology level of bioenergy, biomaterial
and fine chemical products are 10 to 20 years behind developed countries.

Many research methods and equipment employed are outdated, as the
automation and testing levels of many instruments and synthesis equipment
cannot meet the demanding requirements for biotech industry development.

1 As aresult, Chinese players are open to partnerships with foreign research centers
and companies who can offer advanced biotech research and applications
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Key biotechnology market dynamics and trends

The following are some of the key market dynamics and trends affecting the
development of the biotech industry in China, presently as well as in the near future.

1. Growing demand for biotechnology in general, and for sub-sectors
specifically

- Fueled by China 6 s rapid devel opment, the domest.
healthcare products and biomedicine has grown rapidly in recent years.

- The government 6s plan to provide universal
population by 2011, will further boost demand for biotech products.

- Biomedicines are increasingly in demand and are often imported, prompted by
recent outbreaks of major diseases (e.g. SARS)

- However the types of drugs that can be imported into China are regulated by
the State Drug Administration, which grants Import Drug Licenses (IDL) to
registered foreign producers

- Bioagriculture is predicted to benefit from increased need for food grains, with
China expected to increase grain yield by 50%1 60% per hectare and introduce
new genetically-modified food commodities (e.g. rice, soybeans).

2. Increasing government support for biotech research and applications

- Biotechnology development was a focus of the 11" Five-year Plan (2006-2010)
and is also expected to be a focus of the 12" Five-Year Plan (2011-2015)

- The government has issued a series of policies to accelerate the biotech
i ndustryod6s devel opment .

- One such policy is expected in late 2009, which supports clean energy
sources including bio-energy and other renewable sources.

- The Chinese government is also increasing its investment in leading science
and technology parks through grants and awards,

- Additionally, the government is targeting to build up comprehensive industry
bases in different application industries in Beijing, Tianjin, and Hebei province,
and around the Yangtze and Pearl River Deltas.
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- Examples of government support include the Shanghai government offering
aid to biotech companies developing new projects, as well as the
establishment of Chinads firstBueawof ech i nnc
Life Science & Biotechnology, under the Chinese Academy of Sciences.

- Biotech SMEG6s wildl benef it fro@Gowthhe recen
Enterprise Board (GEB) on May 1, 2009, a NASDAQ-like exchange for small
high-tech companies that have low listing requirements.

3. Increased international cooperation in R&D

- With the rise of advanced information and communication networks,
biotechnology research across the world has become increasingly globalized.

- As many diseases today are multifactorial disorders and differ by region and
race, there is no Nnone medicined that wor k
for international cooperation in drug R&D.

- E.g. Shenzhen-based Tongjitang Pharmaceutical, Co. is conducting Phase 4
clinical trials of a Traditional Chinese Medicine (TCM) for osteoporosis in
collaboration with Synarc (San Francisco, USA) and the University of
California, San Francisco, aiming to register the product in the US.

4. Economic downturn has spurred biotech growth and innovation

- With the global economic downturn, the Chinese government announced in
June 2009 an US$ 9.2 billion stimulus package (Policies to Accelerate
Biological Industry Growth), to accelerate investment in biotech for 2009-2010.

- The policies will focus on increasing technological innovation, attracting talent,
and providing fund support for key fields, and will include preferential tax
policies for R&D costs for new technologies, techniques, and products

- Key sectors include biopharmaceuticals, bioagriculture, bioenergy, industrial
biotech, and bioenvironmental protection.

- This plan is aimed not only aims at creating large Chinese biotech enterprises,
but also focuses on promoting the growth of innovation-oriented SMEs i
presenting an opportunity for innovative foreign players with advanced tech.
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CHINA NANOTECHNOLOGY INDUSTRY

Market overview

1 China is one of the fastest-growing nanotechnology markets in the world with
value'’ estimated to reach US$ 31 billion by 2010 and US$ 145 billion by 2015.

- This is a significant increase from output of US$ 5 billion in 2005, growing at
an estimated CAGR™® of 44% from 2005-2010.

Output Value of Nanotechnology Industry in China

[uss B] 2005-2010
40
31
30
22
20
15
10
10 7
m N
2005 2006 Est 2007 Est 2008 Est 2009 Est 2010 Est

Source: RNCOS, JLJ analysis

- China nanotechnology market is mainly composed of the following segments:
nanomaterials, nanoelectronics, nanobiology, and nano-life sciences, which
together account for 70% of output

- Remaining output comes from nano applications in environment, energy,
agriculture, and aviation industries.

1 Although China has become a strong international player in hanomaterials, it still
lags behind other leading nations in more advanced applications.

1 The nanotech industry has been designated as a key area for development by the
Chinese government, which is the main driver of nanotech research

- Annual funding for basic research grew by 20% annually from 2000-2005 to
reach US$ 600 million in 2007.

- China is a prolific publisher of nanotech research, surpassing the United
States in 2005 to become #1 in quantity of published articles.

- However, most articles are focused on basic research and applications.

1 Most domestic nanotech companies tend to focus solely on the China market.

YAvalued here isgyodtmfvaleed as i ndu
8 CAGR: Compound Annual Growth Rate
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Adding the word fi n a moal@scribe materials used in consumer products such as
cosmetics, clothes, and cups has become something of a fad among Chinese
companies to attract consumers and investors.

However, consumers have become more careful about i n a rpmducts, and
investors are more carefully evaluating opportunities in this area.

Globally, though not in China, consumers and investors are more concerned with
the potential health risks of nanoproducts, rather than their authenticity.

Development of the China nanotechnology industry

T

Chinabds nanotech devel opment has pri mari |
investment in basic researchlg, in the areas of nanomaterials, nanostructure
inspection, and nanodevices.

The 8th Five-Year Plan (1991-1995) listed the research of nanomaterials as one
of the governmentoés key projects, prompting
nanotechnology.

The National Basic Research Program ( 973 Pl and) initiated
continued the emphasis on basic research into nanomaterials and nanostructures.

- Following the A9730 plan, severcabon new di
nanotubes, gallium nitride nanorods).

Annual government expenditure on nanotech research reached US$ 600 million in
2007, increasing from US$ 400 million in 2005.

R&D efforts became more coordinated in 2001 with the unveiling of the National
Nanotechnology Development Guideline (2001-2010).

- A fANanotech Glioaoradchicreatanodn Commi ssi ono was
well as the first national nanotech research center and industrialization base;

- Development of nanotechnology applications was focused on the fields of
advanced materials, IT & communications, medical & health care, agriculture
energy, and environmental protection.

Since 2001, the number of Chinese nanotech patents and innovations increased
rapidly.

In 2003 China held 12% of the total humber of international nanotech patents,
ranking third behind the US and Japan.

1% Basic (aka fundamental or pure) research is undertaken simply to expand knowledge. There is no obvious
commercial value to the resulting discoveries, as opposed to applied research
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1 The Standardization Administration of the PRC (SAC) released standards in 2005
to judge if a material truly uses nanotechnology i an important consumer
protection project.

1 In 2006, China surpassed the US to become #1 in quantity of publications, though
the quality and depth of research still lags behind the US and Japan.

T Also in 2006, Chi n a6 s N&ionaltLong TeérmlLayauiofther e | ea s e d
Development of Science and Technology Program (20067 2020), highlighting
nanotech asa majorfieldfor R&D i n Chinads devel opment pl :

1 While most nanotech achievements came from government efforts, private
nanotech companies began contributing to industry development after 2000.

Key application sectors for nanotechnology

T Chinads nanot strgis stil heaviyyfocusad e basic research with
weak application and commercialization i only 5% of laboratory research is
transformed into scalable products.

1 Currently, nanoproducts are mainly nanoscale powders of diverse materials (e.qg.
oxides, metals, carbon nanotubes, fullerenes, etc) used in coatings, fibers, fabrics,
paper, ceramics, catalysts, and in nanomedicine.

1 Nanoproducts are mainly used in the microelectronics, textile, cosmetics,
pharmaceutical, construction material, and food industries.

1 Nano functional powder has been increasingly adopted for use in the textile
industry, with the largest clothing manufacturers and 6 of the top 10 domestic
underwear producers using it.

1 Ofthe fields emphasized in the National Nanotechnology Development Guideline,
China has made progress in several areas, including:

- Advanced materials: China has seen notable developments in light weight
and high-strength materials applied in the transportation industry and
functional materials applied in IT, construction and health care industries.

U E.g. Atype of heat insulation nanomaterial was used in the nano painting
displayed at the 2008 Olympic stadium.

- IT & communications: heavy focus on nanostructures and nanodevices for
use in chips, sensors, and regulators.

i E.g. Some Chinese companies have signed contracts with international
players to manufacture nano chips in China.
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Medical & health care: goal is to combine nanotechnology, biotechnology,
biomedicine and traditional medicine to develop nano-bio medicines that can
detect, diagnose, and target diseases for treatments.

U0 E.g. A new disinfectant was developed using nanotechnology to kill the
SARS virus in one minute.

Energy: focus on products such as catalysts, detergents and combustors that
can improve the energy utilization rate.

U E.g. Nanotechnology has been used in the development of agents for
diesel fuel and gasoline to improve combustion.

U China is also actively researching nanostructured materials for energy
transformation.

Environmental protection: to prioritize air cleaning and water cleaning by
using nanofiltration technology or nanocatalysts.

U E.g. the photocatalyst TiO, has been recognized for its effect on polluted
air treatment.

0 TiO0 s treat ment of hazardous compounds

laboratory tests; it is expected to be used to treat polluted rivers and
wastewater.

Agriculture: goal is to improve the ability of plants to resist diseases and
insects, and to adapt plants to their environment.

U E.g. Nanofertilizer has been used since 2005 to improve crop yields while
not damaging the soil or water.

Competitive landscape of the nanotechnology industry

Overview

1 Around 70 major research centers (universities and state-sponsored research
institutes) are engaging in nanotechnology research.

1 Additionally, there are an estimated 800-1000* nanotech companies focusing on
commercialization of nanotechnology.

1 Over 90% of research (particularly of nanomaterials) is conducted in university
research centers and in state-sponsored research institutes.

% Estimate based on multiple sources. Because nanotechnology is still a developing industry in China, no national
industry association exists, and government bureaus do not track number of players (as the industry is not defined)
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9 Public and private companies (e.g. SOE*and non-SOE) only contribute less than
10% to overall research.

1 Industrial parks are set up by local governments or jointly with foreign investors to
geographically concentrate nanotech companies.

1 These industrial parks are usually located near research centers, with which
companies often cooperate to bring their research to market.

1 About 80% of research centers and companies are concentrated in either North
China (centered around Beijing) or in East China (centered around Shanghai).

1 In addition, Shenzhen in southern Guangdong province also has major
concentrations of nanotech R&D activity.

1 The following map shows the geographic distribution of key nanotech hubs:

China Key Nanotech Players Distribution by Geography

B Key provinceswith companies

* Key cities with industrial parks

Location of key research
centers & industrial parks

Shenzhen

Source: JLJ analysis of multiple sources, including China National Academy of Nanotechnology and Engineering
(CNANE)

% Note: SOE = State Owned Enterprise
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Key players within nanotechnology industry

Universities and Research institutes

1 Prominent research centers (both university-sponsored research centers and
state-sponsored research institutes) are concentrated near Beijing or Shanghai.

1 Research centers in Beijing tend to focus more on the more academically-oriented
basic research.

Top universities include: Tsinghua University, Peking University, China
University of Science & Technology, and Tianjin University.

Prominent research institutes include: Chinese Academy of Science (several
divisions), China National Center for Nanoscience and Technology, and
China National Academy of Nanotechnology & Engineering.

Basic research topics include: carbon nanotubes, nano-magnetic liquid
material, nano semi-conductors, high-polymer nano composite material, nano
functional coating, and nano functional membranes.

1 On the other hand, research centers around Shanghai tend to focus more on
applied research.

Top universities include: Fudan University, Shanghai Communications
University, Tongji University, East China University of Science, and Zhejiang
University.

Prominent research institutes include: National Engineering Research Center
for Nanotechnology, and divisions of the Chinese Academy of Science.

These research centers primarily focus on applications of nanotechnology
and commercialization of research in nhanopharmaceuticals, nanoelectronics,
nanomechanics, nanobiology and other nanomaterials and nanodevices.

1 The most prominent national research institutes are collaborations between
various stakeholders.

The National Center for Nanoscience and Technology (NCNST) was
established by the Chinese Academy of Sciences, Tsinghua and Peking
Universities.

The NCNST focuses on basic and applied research in a wide range of
nanomaterials, nanodevices, and nanoproducts.

The China National Academy of Nanotechnology & Engineering (CNANE)
was founded by the national Ministry of Science and Technology, Chinese
Academy of Sciences, and the local Tianjin government.

Italian Trade Commission - All rights reserved - 2009-6-18

34



/(‘ ° Italian Trade Commission i Government Agency

- The CNANE primarily serves as an industrial park, research institute, and
product testing center.

1 Large national universities and research institutes are well-funded and
state-owned, and they often cooperate with foreign research institutes and large
foreign-invested companies.

- E.g. CAS Suzhou Nanotech and Nanobionics Institute, which has a research
cooperation agreement with the Finnish National Technological Resource
Center.

- Another example is Anson Nanotechnology Group, an HK-invested company
based in Guangdong province, which cooperated with the Chinese Academy
of Medical Sciences to setup a nanotechnology R&D fund.

- Anson also invested US$ 25 billion to set up research centers in Shanghai
with the Chinese Academy of Science.

1 While large national-level universities and research institutes have nanotech
research centers that are well-funded by the government, smaller universities
have to find other funding 1 often cooperating with private enterprises.

1 Regional / less prestigious universities tend to collaborate with local nanotech
enterprises or foreign multinationals based nearby, e.g. Essilor (France) and
Shanghai University.

1 As a result, these smaller universities have become an important source for
applied research.
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1 The following table shows key nanotech research centers representative of the
diverse funding and research models employed.

Table: Key nanotech research centers in China

Research Center

Location

Year

established

Established by

Key research

National Center
for Nanoscience

Chinese Academy
of Sciences (CAS),

1 Nanoprocessing and
nanodevices

and Technology Beijing 2003 Tsinghua & Peking f Nanomaterials
(NCNST) Universities | 1 hanostructures
1 Nanomedicine
i i 1 Nano-particle drug
China National - . 1 Nano-particle precise
Academy of Ministry of Science classification
Nanotechnology Tianjin 2005 & Technology, CAS, 1 Nano-optics
& Engineering local government op L
(CNANE) T Nanofilters applied in
sewage processing
Shanghai municipal
Shanghai government, 1 Enviro_nmental issues
Nanotechnology National 1 Coordinates efforts
Brormation Camier Shanghai 2001 Development and across 7 university
(SNPC) Reform campuses & with 9
Commission, local private enterprises
enterprises
. CAS, Jiangsu 1 Nanodevices and
Z:J ;g?]létlgsr:'t;;g S_uzhou provincial related materials
N (Jiangsu 2005 government, T Nano-biotech and
(SINANO) province) Suzhou city nanomedicine
government 1 Nanobionics

Source: JLJ analysis from multiple sources, including research centers

Nanotechnology companies

1 It is estimated that the number of nanotech companies in China has grown to
about 800-1000 in 20097 a significant increase from ~300 companies in 2001.

1 Nanotech companies are mainly located in Beijing and Shanghai, but strong
concentrations exist in Jiangsu, Zhejiang, Shandong, and Guangdong provinces.

1 Over 90% of nanotech companies are domestic companies, of which 95% are

small SMEs.

- The majority of the companies (80%) focus on production of nhanomaterials,
primarily hanooxide, nanometal powder, and nano compound powder.
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- The remaining domestic companies focus on nanotechnology research and
applications in consumer products such as daily cosmetics and paint.

Less than 10% are foreign-invested companies, which typically prefer Shanghai
as the first place to invest.

Foreign companies tend to focus on commercializing nanodevices (e.g. sensors,
healthcare detectors, storage, and display devices) and nanobiology (e.g. DNA
and protein chips, nanoscale tools for early diagnosis) T higher value items.

The following table highlights the key differences between Chinese and foreign
nanotech companies:

Table: Overview of Chinese and foreign nanotech companies

Level of

Description

Key products

technology

1 < 10% of total companies

1 Nanomaterials: chiral

1 Primarily in Shanghai  Relatively drugs, nano- ,
: . . advanced photocatalysis material,
Foreign 1 Mainly large MNCs, Increasing SMES. especially in 1 Pearlescent pigment
1 Key players : Applied Materials, Physik nanodevice & coating material '
Instrumente (Pl Shanghai) Co., Anson semiconductor q Semic%nductors
Nanotechnology Group 1 Textiles & instruments
1 > 90% of total companies 1 Mature in
1 A few are members of a large group nanomaterials o
: 1 Nanomaterials: metal
Chinese T Most are SMEs T Weaker in . powder, nanotubes and
1 Key players: Shenzhen Nanotech Port, nanoelectronic, anti-baéterial material
Shanghai Huaming Hi-Tech, Advapowder nanodevices and
Nanotechnology nano-bio medical

Source: JLJ analysis, company websites

T

Two examples of key players include:

- Applied Materials Inc., t he wor | dds | argest nanotech

invested USS$ 255 million to set wup

- Shenzhen Nanotech Port Company, Ltd. has successfully created
commercial spin-offs of conductive and anti-corrosive coatings for oil tanks.

Several foreign commitments have made larger-scale commitments to the China
market, establishing production and even setting up joint research centers with
local players.

However, not all companies have used the same market entry model.

Some smaller players, and those with products that can be easily traded, have
chosen to enter China through distribution agreements with local distributors.

E.g. Energy Release Products Corporation (USA) distributes its nanotech surface
conditioner product through Beijing Erchina Venture Technology.
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Industrial parks

T

Only 5-10 nanotech industrial parks have been established in China i besides the
National Nanotechnology Industrial Base in Tianjin, they are mainly located in
Shanghai and Jiangsu province.

While most industrial parks focus on attracting investment and incubation for
nanotech companies, most nanotech companies are not in industrial parks, as
most of these parks are newly constructed and are focused on research.

However, the central government is aggressively pushing to accelerate the growth
of the nanotech industry by helping to fund and promote new parks.

- A famous example includes the International Nanotech Innovation Park in
Suzhou (near Shanghai), which began construction in 2007 i the third
national-level innovation park.

- The aim of this park is to create an internationalized innovation platform and
technology incubator for nanotechnology, with the help of the Singaporean
and Finnish governments and their research centers.

- The park is the largest nanotech industrial base in China, with estimated
annual output of over RMB 10 billion (~US$ 1.5 billion).

In addition, some state-sponsored research institutes such as the China National
Academy of Nanotechnology & Engineering (CNANE) are also planning to
establish their own industrial parks.

- CNANE is a state-sponsored research institute that is already an industrial
base, research institute and product inspection center.

- Plans to start a nanotech association (along with its 4 subsidiaries as main
members) and is on track to officially announce the creation of a new
nanotech park by end of 2009.

- When completed in 2011, this new nanotech industrial park should offer
access to both strong nanotech research and development facilities.

Italian Trade Commission - All rights reserved - 2009-6-18

38



/(e ° Italian Trade Commission i Government Agency

1 The table below lists some of the key nanotech industrial parks in China:

Table: Key nanotech industrial parks in China

Year

Industrial Park Location Established

Specialized Areas Key players

Now have 100

) biotech and
International Comprehensive R&D | nanotech players,
Nanotech Innovation Suzhou and incubation e.g. PegBio Co,,
Park (Jlapgsu 2007 services for biotech Suzhou Institute of
(SIP BioBay) province) and nan_otech Nano-tech and
companies Nano-bionics
(SINANO)
Nanotechnology Basic nanotech
Industrialization Base research and
of China applications: 4 subsidiar f
3 ; ; Tianjin 2001 subsidiaries o
(main body is China 1 Nanoparticle drugs CNANE

National Academy of
Nanotechnology &
Engineering - CNANE)

1 Nano-optics
1 Nano-filtering for
sewage processing

Zhongguancun ANew mater.i Mainly domestic

Yongfeng High-Tech Beijing 2001 including electronics and .
. . advanced material
Industrial Base nanomaterials .
companies

Source: JLJ analysis on multiple sources

Public-private sector interaction

1 Over 80% of local Chinese nanotech companies collaborate with universities or
research institutes i either in China or abroad.

- Collaboration models include: joint research centers, sharing of facilities,
sponsorship arrangements, contract research, technology licensing
agreements, or commercial spin-offs.

- By outsourcing, companies save on R&D costs while gaining access to new
research progress; research centers can obtain funds and see their research
broughtto marketi a fA-wi nd cooperation model

1 However, cooperation between domestic companies and foreign research centers
is still relatively uncommon, as they have few commonalities.

- Onone hand, domestic companies mainly focus on nanopowder and coatings,
lower-value technology derived research from domestic research centers

- Foreign research centers, on the other hand, mainly focus on new and more
advanced technology research and development.
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