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The Chinese Life Science Market 

This report has been prepared by Scottish Development International (SDI) to support 
Scottish companies wishing to explore China as a new business location.  

SDI can support your international plans to export or do business in other countries and 
this report aims to highlight the Life Sciences industry and key activities within the 

sector in addition to highlighting opportunities for Scottish companies.  

If you would like more information about China as a business location, please speak 
with your SDI representative or by contacting lifesciences.enquiries@scotent.co.uk.  



1.1 Introduction

The Chinese life science market is large, complex and diverse, and when added to the 

cultural differences encountered when conducting business in China, many 

companies prefer to watch from the sidelines. However, there are significant 

opportunities for companies that have the right product or service, the determination 

and the right preparation to take advantage of the sustained high level growth that the 

market is set to experience in the coming years. 

This report seeks to analyse the Chinese life science industry within the wider context of 

the country’s demographic profile, governmental strategies, national healthcare system 

and recent healthcare reforms.  By setting the industrial sector in its broader 

environment it is possible to a gain better perspective from which to view the 

opportunities and challenges in this key market.
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1.2 A Changing Patient Population
China has the largest country population in the world at 1.328bn in 2008 ahead of India at 1.169bn. During the 1980s and early 1990s 

China’s annual growth rate ranged from 1.56% to 1.0%. However since 1996 the country’s growth rate has been below 1% and currently 

stands around 0.58%. The growth rate is forecast to continue slowing until 2033, after which point the population is forecast to begin 

declining. Interestingly, with China’s growth slowing markedly in recent years, India is forecast to overtake China as the world’s most 

populous country by 2025 1.  

This slowing population growth reflects a decline in the fertility rate in China, following the implementation of the one child policy in 

1979. According to the Organisation for Economic Development (OCED), the number of children born to women aged 15-49 has fallen 

from a high of 5 in the early 1970s to just below 2 in the 1990s, reaching 1.78 in 2006. This rapid slowing in the number of children 

being born has brought China more into line with the average for OECD countries of 2.7 in the early 1970s, dropping to 1.65 in 2006, well 

below the rate of replacement of 2.1.

This relatively sudden constriction of the inflow of population is set to have a dramatic impact on the age demographics of the country 

in the coming years. China is currently a relatively young population, with only 8% of its population aged over 65 in 2008 – compared to 

the UK’s 16.2% and 12.7% in the US. However, by 2037 China is forecast to have a greater proportion of pensioners than the US. The 

shifting demographics towards the elderly population is set to place an enormous burden of care on the Chinese health system, 

particular as there is the desire to provide medical basic coverage for the entire population.

China’s average life expectancy at birth has improved steadily over the last few decades. In 1982 the average life expectancy was only 

67.8. However, by 2008 this had increased to 75 2. Unfortunately for China this increase has not closed the gap to the OECD average, 

which has remained relatively stable at 5 years higher than the Chinese figure 1. However, China still has an unacceptably high infant 

mortality rate. As recently as 1990 there were 32.9 deaths per 1000 births, compared to the OECD average of 11 and 7.9 in the UK. By 

2005 this figure had dropped to 24.3, still well above the OECD average of 5.4.

As well as the challenges that come in managing such a large population, China has the added difficulty of having a geographically 

dispersed population. While the country has 12 cities with populations in excess of 5 million, this still leaves 62% of its population (800 

million) living in rural areas, often far from the nearest city. The rural population are often poorer and less healthy than their urban 

counterparts, with mortality rates in China’s least developed areas running four times higher than their rural counterparts 3. Not 

surprisingly, providing adequate care for this population has proved a challenge for China’s healthcare system, witnessed by the many 

reforms undergone in recent years.

One other important factor to consider in understanding China’s healthcare demand-side is the increasing affluence of the modern 

Chinese consumer. As a result of the boom in China’s economy, in last 20 years the disposable income of China’s urban and rural 

residents grew twenty fold. However, the average medical costs increased by more than 130 fold 4. As patients often have to pay large 

co-payments to cover their treatment, this has meant many of China’s poorest people either defer treatment or avoid going to the 

doctor at all costs. It is in an attempt to improve this situation that the latest reforms have been targeted.

In terms of epidemiology trends, traditionally, China has had a high use of anti-infectives, with a 2006 report indicating that this 

product class produced a third of pharmaceutical revenues in China 5. This trend has been driven by the widespread use, and 

over-prescription, of antibiotics. While communicable diseases remain important, in recent years China has experienced an increasing 

shift towards treating non-communicable diseases. The proportion of sales due to anti-infectives had declined to 25% by 2008; however, 

this was mainly due to the increasing of other product classes, as sales have continued to increase. 
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Figure 1

Chinese Hospital Sales of Pharmaceutical Products 

(2005-2008) 6 

 

The figure above demonstrates the strong growth in the overall 

pharmaceutical market in recent years, driven by rapid growth in 

the anti-cancer, central nervous system and digestive / 

metabolism product classes 6. This growth has been driven by the 

creation of an Essential Drugs List, the increased finances that 

have been directed towards the healthcare market and the 

changing lifestyles of the urban Chinese population as they 

embrace more Western attitudes and behaviours. Thus, the 

focus has shifted from diseases spread through infection, to the 

diseases that unfortunately accompany the adoption of a Western 

lifestyle – chronic diseases such as diabetes, obesity, eating 

disorders, hypertension, cerebrovascular disease, arthritis and 

heart disease are all increasing in China 2. 

Figure 2

Prevalence rates of the leading diseases in China in 2008 3

 

The above figure illustrates that high blood pressure is the most 

prevalent health problem in China. This condition is a key risk 

factor in many other potentially fatal conditions, as are both 

obesity and diabetes – both increasing in prevalence in China. 

Given the low rates of diagnosis, the inadequate management of 

these conditions and the increasing incidence rates (new patients 

presenting with the condition), China faces a serious challenge to 

prevent an epidemic of chronic diseases. As a result the 

government has been active in devising a strategy to slow down 

the epidemic through disease prevention measures and 

promoting healthy lifestyles. Other important diseases include: 

HIV/AIDS, tuberculosis and rabies, diabetes, obesity, 

Cardiovascular disease, tobacco-related conditions, hepatitis B 

and cancer.
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China’s Gross Domestic Product (GDP) has been growing strongly for many years, particularly since the country eased trade 

barriers following its accession to the World Trade Organisation (WTO) in 2001. This has led to a boom in China’s economy fuelled by 

strong manufacturing capabilities across many industries. Thus, China has been viewed as the producer of cheap and often imitation 

goods, but perhaps lacking the quality and innovation of its Western rivals. This position was further underlined by China’s low 

investment in Research & Development (R&D) activities. 

However, this picture is now changing with China focussed on moving from imitation to innovation through massive government 

investment in R&D initiatives, infrastructure and capacity building activities. All these are aimed at moving China up the value chain, 

away from low margin manufacturing and towards high-end R&D. Unlike other countries who also may want to make this transition, 

China has the financial resources to support such a strategy. It also has one of the largest pipelines of new talent in the form of its 

thousands of home-grown post-graduate scientists and returnees (or sea-turtles).

In January 2006, at the start of a new Five-year Plan (2006-2011), Chinese President Hu Jintao announced China’s aim to build an 

innovation-orientated country by 2020. The following month, the State Council issued the National Guidelines for Medium- and 

Long-term Plans for Science and Technology Development (2006-2020). The goal of these guidelines is to accelerate the shift: 7

From tracking after and imitating, towards innovation•	

From individual technology-orientated R&D to integrated innovation for key products and emerging industries and, •	

From research institute-orientated reform to the construction of a national innovation system•	

The guidelines give priority to technical development in 11 major sectors (including life science & biotechnology) in the coming 15 

years, in order to solve major bottlenecks impeding economic development. Indeed, one report estimates that investment in life 

sciences now accounts for 20% of total investment in science & technology, with some analysts predicting that the global recession may 

even mean life sciences do better than other sectors in China due to large proportion of investment from the government 8.

The guidelines set the proportion of R&D expenditure in these key areas at 2% of GDP by 2010 and 2.5% by 2020 (in 2007 it was 1.49%, 

compared to the UK’s 2006 figure of 1.78%). A high priority has been given to research in areas of protein science, quantum information 

science, nanoscience and developmental and reproductive biology. 

China’s increasing investment in its science and technology base has primarily been driven by the various initiatives launched by the 

Ministry of Science and Technology (MOST). A number of key initiatives are outlined below:

National High-Technology Research & Development Programme (863 Programme)•	  – launched in 1986 with $5bn to invest to 

boost innovation capacity in strategic high-tech fields. One of the three major tasks of this programme is to “develop key biological,  

agricultural and pharmaceutical technologies”. Priority is given to those projects that are focussed on encouraging innovation,  

developing proprietary intellectual property (IP) and overcoming key technological barriers.  Interestingly, in 2008 the 863   

programme accounted for a quarter of all the biotech projects in China 2.       

National Basic Research Development Program (the 973 program) •	 – launched in 1997 with the aim of strengthening basic  

research that was in line with national strategic targets. One of the key features of this programme is the development of a talent 

strategy. The strategy is aimed at developing the leadership potential of young and middle-aged scientists and encouraging those 

from overseas to return to China. Some of the key areas of basic research focus included life science, nanotechnology, agriculture, 

population / health and resources / environment.          

 

Mega-projects of Science Research for 10th Five-year Plan (2000-2005)•	  – built on the foundation of the first three initiatives, this 

initiative focuses on the implementation of 12 mega-projects in areas where such intervention can position China at the “science 

frontier in the 21st century” within 3 to 5 years. Important features of the programme include the focus on developing a mechanism 

for growth based on a human resources, patent and technical standards strategy.       

 

1.3 From Imitation to Innovation



New Drug Creation and Development Programme•	  – started in 2008 with the aim of accelerating drug research and development. It 

stated a series of goals to be achieved by 2010, including: 10-20 new drug incubation bases; establish 5-10 new companies; invest 

RMB 6.6bn ($960m); have more than 30 new drugs in the pipeline and make breakthroughs in 20-30 key technologies (including 

those used in chemical drug discovery, biotechnology and TCM quality control).      

Mega New Drug Programme•	  – initiated in September 2009, this programme will funnel over $12bn to companies with innovative 

drug discovery and development projects over the next 5 years. $1bn has already been allocated to 53 universities / institutes 9.  

In addition to the funding from central government, the regional provinces have also invested heavily in building up their science and 

technology base. There is strong competition to become key science hubs within China with many local governments setting ambitious 

targets for growth. For example, Tianjin aims to have 100 R&D projects, attract 100 entrepreneurs and institutes and generate RBM 

500bn of industry through the transformation of the Binhai New Area to a biopharm base. Moreover, Wuhan is aiming to generate RMB 

130bn in annual sales from its biology industry base by 2020 10.

When taken together, these various initiatives have sought to strengthen the life science industry through the following strategies 7:

Co-ordination of efforts at administrative level •	

Building up of sound research and funding systems•	

Recruitment of talent•	

Attachment of importance to biosafety / biosecurity and bioethics issues•	

Protection of intellectual property rights•	

Establishment of a standard system for the biotechnology industry•	

Establishment of close international co-operation•	

While within these broad initiatives there has been an increasing focus on encouraging and rewarding innovation, the focus on talent 

recruitment is worth highlighting given the impact these national initiatives have had on Chinese scientists. In terms of its domestic 

talent pool, China has an enormous human resource from which to draw. In the science sector alone, it is estimated that 400,000 

graduates enter the labour market each year 11. Chinese graduates in chemistry and pharmaceutics / biotech in 2006 reached 39,000 

and 22,000, respectively. These numbers were forecast to increase at 11% from 2007 to 2010 12.

However, the main focus of the initiatives have been the hai gui or “sea-turtles”. Back in the 1970s the Chinese government encouraged 

scientists to gain qualifications and experience across the world. Then in the 1980s it began encouraging them to bring their skills back 

to China. In recent years this approach has borne fruit. According to the Ministry of Health, there have been 150,000 returnees in last 

three years, with 69,300 in 2009, a 69% increase over 2008 13. 

7
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One of the key metrics of a country’s innovation appetite is the 

number of patents it files. As we look at the number of filings in 

China over the last 20 years we can see that all these activities to 

support innovation are beginning to bear fruit.  

Figure 3: Number of triadic patent families filed by BRIC 

countries since 1990  1      

As this figure demonstrates, in the last decade China has 

experienced a dramatic increase in the number of patent families 

filed. From less than 20 in the early 1990s the country filed nearly 

500 patents in 2006, much higher than that of the other BRIC 

countries. However, this was dwarfed by the number of patents 

filed in the US, with the number of Chinese filings being only 3% 

of the US’s total filings in 2006. When compared with the UK, the 

Chinese filings were 29%. While China still has some way to go to 

hit the heights of the US and UK, the explosion in patent filings in 

the last 10 years is a remarkable achievement and will go far to 

building the foundations for the innovation economy it is trying so 

desperately to achieve. 

Encouragingly a high proportion of these patent filings have been 

to support the development of New Chemical Entities (NCEs). For 

example in 2006, there were 382 NCEs filed, a 43% increase over 

previous year 13. This reflects the increasing numbers of NCEs 

being developed in China – both from Western style drug 

discovery efforts and the modernisation of the Traditional Chinese 

Medicine (TCM) market. 

In response to lengthy approval times for innovative drugs, in 

January 2009 the SFDA established the so called “Green 

Channel” to accelerate the application process for innovative new 

drugs. This included establishing a pre-IND application 

consultation committee at the SFDA’s Centre for Drug Evaluation. 

1.3.1    Increased Patent Filings

1.3.2    Increased Focus on    
            Drug Discovery

The aim of this new initiative is to enable companies to receive 

early guidance on the regulatory approval process for their 

compound. Hutchinson was the first company to use the Green 

Channel in mid-2009.

Research institutions are also becoming centres for drug 

discovery expertise, with both the Shanghai Institute of Materia 

Medica (SIMM) and the Guangzhou Institutes of Biomedicine and 

Health (GIBH) being re-focussed on drug discovery. SIMM has an 

8 year ongoing collaboration with Novartis to isolate active 

ingredients in natural compounds. GIBH was established in 2003 

and is focussed on drug discovery in stem cell biology, chemical 

biology and infection / immunity.

Financial incentives are a key part of attracting Foreign Direct 

Investment (FDI) into China, as well as supporting the creation 

of new domestic enterprises. The Corporate Income Tax (CIT) 

law became effective in China from 1st January 2008. The CIT is 

aimed at encouraging R&D activities in China, including 

biological and medical technology through a number of attractive 

tax incentives 12:

High/New Technology Enterprise (HNTE) incentive•	  – a 

company can qualify for this by owning core proprietary 

intellectual property (IP) rights. Also if they have products or 

services in “encouraged” domains. Also if their R&D  

expenditure, income from relevant activities and headcount 

of R&D / technical personnel meet certain thresholds – then 

they are eligible for a reduced CIT rate of 15% (vs standard 

rate of 25%). 

CIT-super deduction •	 – companies are allowed an extra 50% 

expense deduction for eligible R&D costs, including those 

incurred in the development of new technology and products. 

The eligible costs can also cover salary expenses for R&D 

personnel and depreciation of instruments and equipment 

used for R&D purposes.

Income tax exemption for the transfer of technology•	  – the 

portion of income derived from the transfer of technology 

during a tax year not exceeding RMB 5m is eligible for a 50% 

reduction in CIT.      

When these tax incentives are put together with the upfront 

support, construction and ongoing rental incentives offered by 

the regional Hi-Tech Zones, they together provide a compelling 

proposition for companies interested in expanding their Asian 

operations. 

1.3.3    Tax Incentives
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The Chinese government has a clear strategy of channelling 

research funding towards scientific advances that have 

application in areas of high social need. The aim is to advance the 

scientific research frontier in areas where it has a strong 

presence. These key areas include: genomics, bioinformatics, 

biomedicine development, molecular biology, biochemistry, cell 

and developmental biology, neurobiology, systematics and 

co-evolution of animals and plants 8,7. Within these various 

areas, biotechnology has been specially highlighted as a key 

means to bring China on a par with the Western countries. 

The following areas are either ones that China has an historic 

strength in or areas that have been highlighted as key priorities 

for the future.

1. Genomics

Human genome sequencing project – Chinese academics 

sequenced 1% of International Human Genome Sequencing 

Project. They also published 1000 full length cDNAs of novel 

genes in a public database as part of their contribution 7.

China has been heavily involved in genetic breeding of high-

yield and high-quality crops, transgenic technology and animal 

cloning. Examples include transgenic fishes which are able to 

be scaled up to commercial levels. Scientists have cloned carp, 

goats, cattle and rats as well as transgenic animals producing 

medicinal proteins. However, as much of the earlier work was 

only published in Chinese journals, the Western academic world 

was largely unaware of the advances that had been made in 

transgenic technology in China 7.

Rice genome – Chinese scientists have been an integral part of 

International Rice Genome Sequencing Project. Although this 

project was completed in 2005, they are continuing to identify 

functional genes 7.

Microbial gene sequencing – Chinese scientists have sequenced 

the genes of six microbes, including work on molecular 

evolution of the SARS coronavirus 7. Also, recent efforts to collect 

DNA samples from 56 ethnic groups of the Chinese population 

have made progress – this could provide a rich genomic data 

source to mine for identifying gene-associated diseases. 

1.3.4 National Areas of Focus & Strength

2. Regenerative Medicine

China is the most progressive country in the world in terms of the 

commercial application of regenerative medicine – namely gene 

therapy, stem cells and tissue engineering. China has a long 

history in animal embryology and cloning research. Indeed, the 

roots of China’s stem cell research go back to 1963 with the 

cloning of an Asian carp. Other achievements of Chinese 

scientists include: conducting human somatic cell nuclear 

transfer; establishing a human or hybrid embryo stem cell system 

in 2003; and developing methods to differentiate ESC towards 

neural and muscle cells 7.

In a recent study China came fifth in the list of countries that had 

published papers in the area of stem cells in 2008, behind the 

USA, Germany, Japan and the UK 11. But a liberal cultural attitude 

to the use of embryos in research has enabled the government to 

press ahead in the promotion of stem cells for therapeutic 

applications. In fact, China has implemented a four-fold strategy 

to produce rapid capacity building of its capabilities. The four 

elements are: strategic government funding, permissive 

regulations, a focus on application and a highly educated 

workforce 11. This has enabled the country to break new ground. 

For example, there are currently two gene therapy treatments 

approved in China – the first in the world.

Sibiono•	  in Shenzen launched Gendicine in 2004 for the  

treatment of head and neck cancer 

Sunway Biotech•	  in Shanghai launched Oncorine in 2006. 

These companies are part of a large community of institutions, 

hospitals and companies very active in this area. Alongside the 

academic research, the Chinese government has also been active 

in bringing forward new legislation to protect genetic resources 

and provide bioethical regulation. Indeed, in May 2009 all stem 

cell therapies were categorised by the SFDA as Class III 

medical technologies, meaning that they are required to 

demonstrate safety and efficacy in clinical trials before being 

approved. The tightening of the approval process will bring 

greater transparency and strengthen the international

recognition. 

Thus, the Chinese authorities are seeking to move this field 

towards evidence-based medicine. This is an important element 

of China’s attempts to both protect the integrity of its own natural 

resources and strengthen its international reputation in areas 

where the country is far ahead, in terms of unchartered ethical 

territory on the world stage 7.
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3. Agricultural Biotechnology

China has demonstrated serious commitment to the development of agricultural biotechnology. Allocation to plant technology in 1999 

was 9.2%, up from 1.2% in 1986 and much higher than other developing countries, which are typically between 2 - 5% 7.

The country is a world leader in hybrid rice research and application. China cultivates 15 million ha for hybrid rice, over 50% of total rice 

area, and the yield of hybrid rice accounts for nearly 60% of gross rice output. Chinese scientists are also developing insect-resistant 

cotton and new species of transgenic corn, wheat with superior yield, quality disease / insect resistance or environmental tolerance 7.

China claims an unbroken connection between tropical, subtropical, temperate and boreal forests. The country boasts 31,000 native 

plant species, 200,000 species of known animals and 30,000 species of micro-organisms. It has been called “Mother of the World 

Garden” 7.

4. Drug Discovery / Development

Although China is not known for its drug discovery and development capabilities, the country has discovered a number of novel drugs, 

including: artemether, a novel anti-malaria drug based on artemisinin, which is included in WHO’s essential medicines list (1998); 

sodium dimercaptosuccinate for heavy metal poisoning, which is approved by the FDA and marketed in the US for lead poisoning; and 

huperzine A, isolated from a Chinese herbal medicine, it is a novel alkaloid used for improving memory in elderly and Alzheimer’s 

patients 7.

The National Centre for Drug Screening was established in 1997 in Shanghai. This centre is devoted to target identification and 

validation, combinatorial chemistry, HTS and computer aided drug design. By 2007 over 200 screening assays had been built up and 

more than 500 novel lead compounds found 7.

5. Biologics

Building its biologics capability is a key part of the China’s shift from imitation to innovation. In May 2004 27 biopharmaceuticals were 

approved, with nearly 80 being approved in 2003 for clinical trials and 150 in preclinical development. Of the top 10 biologics, China has 

ability to produce 8 of them. This is encouraging, as the proportion of sales within the pharmaceutical market coming from biologics is 

increasing. For example interferon α1b, which is the first recombinant medicine to be made in China, has a 60% domestic market 

share 7.

Chinese researchers and companies are developing therapeutic hepatitis B vaccines, artificial blood products, monoclonal antibodies 

and antibody derivatives. As mentioned previously, gene therapy constructs have been developed that use adenovirus vector-base p53 

injection for head and neck cancer in combination with chemotherapy. Therapeutic focus for biologics development includes cancer 

immune therapy, anti-angiogenesis and tissue engineering research. In H1 2005, four biologic companies ranked in the top 100 

companies in China 7, 3. 
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Across China various regions have been either become known as, or proactively designated as, areas of particular specialism within the 

life science sector. Some selected examples of this include:

Beijing•	  – while it has many life science companies and strong universities, Beijing is best known as the regulatory hub. 

Perhaps due to the more cosmopolitan nature of the city, multi-nationals have chosen to locate their R&D in •	 Shanghai 6.

Hangzhou, Suzhou and Ningbo •	 – have all received large investments in healthcare infrastructure and they are particularly strong 

in medical products 14.

Tianjin•	  – has experienced a rapid growth in the healthcare sector and has many hospitals. The average spending on healthcare is 

high 14.

Chengdu•	  – also has a large number of hospitals and a good medical school. It is a centre for TCM manufacturing 14.

In addition, a number of biotech hi-tech parks have been created to serve the foreign companies seeking to set up operations in China. 

RMB 15bn ($1.8bn) has been invested in establishment of these parks. They seek to target potential sea-turtles with funding, lab space 

and housing subsidies 8. There are 20 biotech industrial parks spread across Beijing, Shanghai, Tianjin, Suzhou (which has the four 

largest parks and is the most aggressively expanding), Taizhou, Guangzhou and Shenzhen. 

 

The Chinese IP system was established in the 1980s and is overseen by the State Intellectual Property Office (SIPO). Despite the 

establishment of a national IP system, until 1993 local manufacturers were allowed to copy foreign patented drugs. However, after 1993 

the legislation was amended to provide more protection to originators. The legislation has been updated three times since then with the 

aim of strengthening the protection of IP and simulating innovation. Importantly the Chinese system does not cover Hong Kong, Taiwan 

or Macau. 

Historically, foreign companies were suing domestic companies for infringement – now domestic companies are also suing foreign and 

domestic infringers. According to Marks & Clerk, the Chinese system has a number of advantages over other patent systems in that it is 

relatively easy to navigate, has a high standard of examination and costs the same as, or less, than other regions 17. 

Third Amendment to the Patent Law

In December 2008 the Chinese Patent Law was amended to replace the “first-to-file” approach with a requirement for “absolute 

novelty”. This change brings it more into line with EU and US laws and came into effect from 1st October 2009. The process requires 

that the invention has not been available publically prior to filing. The changes also increased the ceiling on penalties for IP 

infringement – from 3 to 4 times lost profits. When assessing losses it is difficult to determine the exact amount and a default figure is 

often used. The default maximum threshold of RMB 500K has thus been increased to RMB 1m 12. The key elements of the new 

regulations are 18:

New standards for novelty1. . Firstly, the definition of “prior art” has been widened so that any disclosure made in public, verbal or 

written, before the priority date counts as prior art. Previously verbal disclosure and public use did not count as prior art unless 

it has been done in China. Secondly, “self-collusion” is now possible, meaning that an applicant’s own earlier application may be 

counted as prior art and invalidate a later claim of novelty.          

1.3.5 Regional Competitiveness

1.3.6 Intellectual Property (IP) Rights
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Tightened national security regulations.2.  For national filings, the new regulations require that inventions made in China must be 

filed in China first unless the inventor obtains a foreign filing license from the SIPO and then they can file the first patent abroad. If 

security clearance is not obtained prior to a foreign filing, then any subsequent filing with the SIPO will not be accepted. Previously 

only Chinese individuals or companies were subject to this legislation and there were no implications for the subsequent Chinese 

filing. The broadening of this restriction to include foreign firms clearly indicates China’s desire to root more of the innovation done 

by foreign R&D companies at home. As an alternative strategy the inventor can file an international (PCT) application with the SIPO.  

New “invalidity defence”3. . Alleged infringers of patents are now allowed to appeal that the alleged infringement is known from 

prior art. If they can successfully show this then they are deemed not to be infringing.       

Bolar exemption.4.  This allows the use of patent protected technology for the purpose of “providing information for   

administrative approval, to make, use or import patented medicine, or medical equipment” 18 prior to the expiry date. This frees 

generic competitors to undertake studies required for regulatory approval of their products ahead of the patent expiry. A similar 

regulation is in effect in the US, Canada and Europe.         

  

Parallel imports permitted5. . The new legislation allows the importation of products into China from other countries, previously 

importing goods into China from abroad was deemed an infringement.        

Minimum damages6. . The penalty for infringement has increased from 3 to 4 times the illegal earnings. The penalty for infringement 

has increased from 50K RMB to 200K RMB, while the statutory damages ceiling has increased from 500K RMB to 1million RMB.  

Genetic material. 7. Importantly for life science entities, there are new laws guiding the disclosure of information regarding genetic 

material (which includes “any material containing a genetic function unit and having practical or potential value, which is obtained 

from human being, animal, plant or micro-organism”). The original source of the genetic material must be described and failure 

to do so could invalidate the claim – this is more demanding than US and EU laws and reflects the discussions at the Convention of 

Biological Diversity. China is the first country to make this information a legal requirement. 

These additional regulations are a strong indicator of the increasing stringency of the Chinese patent system. While patents are still 

infringed, the government is taking a hard line in an attempt to encourage innovation in domestic companies, as well as a means to 

continue to attract foreign direct investment (FDI). For example, in 2007 Aida Pharmaceuticals won $77,180 in losses from four 

companies that had infringed its patent 12. Importantly there are signs that provinces outside of the major cities are now taking 

patent infringement seriously.  In 2008 Bayer Cropscience AG took two Chinese companies to court over alleged infringement of one of 

its novel crop additives. Jiangsu Tianrong Group and Yixing Huadong Agro-Chemical Co were both found guilty of patent infringement 

by the Wuxi Intermediate Court in January 2010. While the two companies appealed to the Jiangsu High Court (Nanjing) in March 2010, 

they later withdrew their appeal following a settlement mediated by the High Court 19. 

While IP protection is increasing in China, there remains a number of challenges in prosecuting an infringement case, these include: 

Non-payment of court fines, continued infringement post court ruling, fragmented legal system and local government protectionism.



1.4 Healthcare Policy
China has undergone dramatic changes in its healthcare policy. 

China’s healthcare system was originally set up to provide 

universal healthcare coverage under a state-controlled, 

state-funded system. Later it was changed to a market-orientated 

system that was locally administered and locally financed. In 

more recent times there has been an attempt to move back to a 

universal state-controlled system, run through a public-private 

partnership. 

Throughout these shifts in focus there have been dramatic 

changes in both the quality of care and level of coverage, 

particularly in the rural areas where 80% of the population live. 

However, the current reforms place universal health insurance 

coverage and universal access to a local healthcare clinic as 

the core elements in its plan. There are two types of healthcare 

systems in China, depending on whether you live in a city (urban) 

or countryside (rural).

In the 1940s the government established an urban healthcare 

system to provide health insurance for urban employees. There 

were two strands to the system:

Government Insurance System (GIS) – covered government 

employees and retirees and was financed through government 

budgets.

Labour Insurance System (LIS) – covered state enterprise 

employees and retirees and was financed through payroll taxes. 

Both these systems were financed by contributions from local 

and central government and only covered the working population, 

whether for a state run or private enterprise. Together these two 

systems covered a large proportion of the urban population. 

Following the reforms of the 1980s the centrally planned 

universal system was changed to a heavily market based system. 

Healthcare costs increased sharply, but household income did 

not increase in line. Moreover, there was an increasing number of 

non-state enterprises and rising unemployment. When these 

factors were combined with the higher and higher healthcare 

costs falling on increasingly constrained patients and with 

enterprises not being able to reimburse employees their medical 

expenses, the system was on the verge of collapse in the 1990s.

In response to this crisis the government merged the LIS and 

GIS in 1998 into the Urban Employee Basic Medical Insurance 

System (UEBMIS). This mandatory scheme includes non-state 

workers as well as self-employed individuals, but excludes 

dependents 15. 

1.4.1    Urban Healthcare System

The UEBMIS fund is divided into two parts, social pooled funds 

and personal medical savings accounts. The employer 

contribution (6%) is split between these two funds; however, all 

employee contribution (2%) goes into latter. The social risk 

pooling is determined at the city level, which means that the 

insurance scheme limits its annual payment to each enrolee to 

six times the average wage in that city. 

As the UEBMIS scheme is for employees only, the government 

has also sought additional mechanisms to cover non-workers 

such as students and self-employed. The government established 

the Urban Residents Basic Medical Insurance Scheme (URBMI) 

in 2007 as a voluntary scheme for urban residents who are not 

covered by the UEBMI. During this period of reform to the urban 

healthcare system, and despite the increasing number of city 

hospitals, the standard of healthcare provision among the rural 

population was continuing to decline rapidly. Thus, the there was 

an increasing gap between the rural and urban population. 

In the 1940s China established the Rural Co-operative Medical 

Scheme (RCMS) for rural citizens financed by farmer 

contributions into the welfare funds. The RCMS was a fairly 

primitive system, based upon the “barefoot doctor” approach of 

training local people to be doctors and sending them back to their 

home towns. However, it was effective, and most people were 

covered by their local physician. At this time 90% of people lived 

in the rural area and this was a highly effective way of treating so 

many people over such a large area. There were very few central 

hospitals at this time and the majority of the healthcare provision 

was at the grassroots level. 

During the time of the economic reforms of the 1980s the RCMS 

collapsed. With economic reforms and the end of collective farms, 

coverage began to decline. Village clinics began to disappear and 

medical costs began to escalate due to the removing of 

government price controls. Government support for hospitals 

declined and hospitals now had to be run as businesses for profit. 

This led to hospitals adding a mark-up for dispensing 

prescriptions in order to generate an income.

These changes had a tremendously negative impact on the rural 

population and the standard of care declined dramatically during 

this period – rural coverage fell from 90% in 1978 to 10% in 1990 
2, 15.

1.4.2    Rural Healthcare System
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In response to this situation the government established the New 

System of Cooperative Medical Schemes (NCMS) for rural 

citizens in 2003. This voluntary system is aimed at providing basic 

healthcare needs for all rural citizens through providing an 

insurance scheme funded through a combination of government 

funds and farmer’s contributions. The central and local 

government contributes $5.2 and individuals contribute $1.25 

to a locally managed co-operative fund that provides for only 

in-patient care and basic pharmaceuticals needs 2. The rate of 

reimbursement depends on the disease being treated and 

medical costs incurred. 

While the aim of this scheme is to reverse the declining 

healthcare standards of the rural population, it has also led to 

patients having to pay an increasing proportion of the costs of 

their medical care themselves. In 1978 only 20% of medical fees 

were paid by the patient, by 2005 this had risen to 52%. Thus, 

although incomes have increased in China, the cost of healthcare 

has increased even more rapidly, leading to an increasing 

disparity between the two metrics. This situation was 

unsustainable for the Chinese policy makers who recognised that 

this would only lead to deterioration in the country’s health 

standards and a new healthcare reform was announced in 2009.

The government’s aim is to cover 100% of population by 2010; in 

2008 it covered 91% of target population. However, the insurance 

is limited and often farmers have to pay an additional co-payment.

 

Throughout the years following the establishment of the UEBMIS 

for urban employees in 1998 and the NCMS for rural citizens in 

2003, the central government has sought ways in which to reduce 

the gap between urban and rural healthcare standards and 

improve the overall healthcare provision for everyone. A number 

of such initiatives are listed below:

Expanded the state plan for immunisation and disease  •	

prevention – the diseases covered increased from 7 to 15 2.  

Improvements in healthcare infrastructure – the central •	

government has allocated funds to renovate or build 18,800 

town and township clinics, 786 country hospitals, 285 country 

TCM hospitals, 534 country health centres for women and 

children, equip 11,700 town and township health clinics with 

medical equipment 2.      

Establishing over 24,000 community health clinics in rural •	

locations to improve the access to primary care services.   

Separation of drug dispensing and prescription – the removal •	

of dispensing from hospitals will remove the incentive for 

hospitals to prescribe expensive drugs (they are currently  

allowed to add a 15% mark-up to the price of the drug).
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Defining of unified prices for all essential drugs – an  •	

Essential Drugs List was launched in August 2009.  

Improvement in drug approval and distribution system – new •	

Green Channel for innovative drugs launched in January 

2009, and increasingly higher standards imposed by the  

government on CMOs.      

Combat IP counterfeiting issues, bribery and improving the •	

quality of drugs – stronger intellectual property protection 

has been introduced and the government has taken a very 

severe stand over corruption – witness the execution of the 

head of the SFDA following a corruption scandal.    

It is worth noting that these health reforms have led to 

improvements in the treatment of key conditions such as AIDS and 

TB, which are now treated for free. Importantly, common health 

indicators have improved and family planning programmes have 

stabilised birth rates and healthcare infrastructure is improving 2. 

The government is keen to provide universal healthcare coverage, 

both for the good of its population, but also as a means of 

stimulating domestic consumption. Due to the large co-pays 

required people would rather hoard their savings to pay for their 

healthcare in later years due to historical lack of a safety net. 

Thus, the government wants to boost domestic consumption of 

drugs and drive growth in the pharmaceutical market – particular 

in rural markets, where access to treatment is a key factor, given 

the lack of integrated distribution network. 

The government also wants to shift the way people receive care. 

The reforms are aimed at moving primary care delivery resources 

and financing from current tertiary care providers to community 

health centres (out-patient-based). Thus, it aims to provide a 

primary care service that is safe, effective and convenient for its 

population. 

In order to drive, and finance, these improvements in the 

healthcare sector the Chinese government has set aside a fiscal 

stimulus package for the healthcare sector. In 2009 the 

government allocated $5bn (1% of total stimulus package) for 

medical care and education and $24.4bn for R&D projects. In 

addition, there was a further $123bn to pay for the forthcoming 

healthcare reform plan 16. 

1.4.3    Current Healthcare 
     Reforms 



The government is eager to provide universal healthcare 

coverage for many rural Chinese that are not currently covered 

by an insurance plan, as well as improve the standard of care for 

those that are covered. A new three year plan was drawn up in 

February 2008, with a month long public debate being conducted 

in October 2008 and officially launched the following April. In July 

2009 the General Secretary of the State Council released Work 

Plan for 2009 on five key aspects of healthcare reform. The five key 

areas highlighted by this plan are as follows:

1. Health Insurance For All

China’s government has stated it intends to provide universal 

coverage to its 1.3bn citizens by 2020. This includes the 820m 

rural population who currently have very little coverage. The 

government is seeking to increase adoption of the NCMS, with a 

target of 90% coverage within 3 years. 

2. Establish Essential Drug System

A key aspect of the reform is the establishment of a national drug 

system for essential drug selection, production & supply, clinical 

applications and medical insurance reimbursements. The Ministry 

of Health launched the first part of an Essential Drug List in 

August 2009. The list included 307 drugs, 205 of which were 

Western drugs and 102 TCM. The second part is set to be released 

shortly and will expand the number of drugs by 200-300 in areas 

such as anaesthesia and oncology. Some regional variability is 

allowed beyond the official guidelines. 

3. Improve Medical Service System At Grassroots Level

A key aim is to build a competent primary care service 

infrastructure in rural areas through the provision of village 

clinics and urban community healthcare centres. The Ministry of 

Health has stated that it wants the number of healthcare 

centres to double between 2003 and 2008, reaching 29,127 by end 

of 2008. This would cover 98% of all townships and represent a 

28% annual growth rate in general and a 2.8% growth rate of 

major hospitals. One prediction has the number of community 

health centres to exceed 50,000 by 2012 4. This increased 

investment in healthcare is aimed at ensuring 100% coverage (in 

terms of geographic reach) in rural areas by 2010 and improving 

the healthcare infrastructure and professional staffing in rural 

areas. 

4. Enable Universal Access To Basic Health Service

The MOH want to enhance equal access to basic public health 

services by rural and urban residents. It aims to increase the 

affordability of drugs and encourage innovation through 

supporting R&D activities in TCM. It also wants to encourage the 

use of appropriate drugs (those on the EDL) and set reasonable 

prices for approved drugs through a reference price system. The 

annual premium per person in 2010 was 120 RMB (less than $20).

5. Pilot Reform Of Public Hospitals

This plan will seek to reform public hospitals and improve the 

quality of services offered by them through reforming hospital 

administration, operation and supervision. It will also seek to 

change the funding of hospitals, which is currently based on drug 

sales and diagnostic examination fees. It would also encourage 

private hospitals to invest in their facilities in order to eliminate 

medical supplies shortages. 

The following figure illustrates the different phases in China’s 

healthcare system in the last 50 years.

Figure 4: Summary of healthcare reforms in China 1949-2013 2

In summary there have been a number of positive impacts of the 

recent healthcare reforms, these include 2: 

Increased compliance with GLP/ GMP•	

Increased registration of new drugs•	

Strengthening of drug safety•	

Drug purchase now driven through bidding system aimed at •	

lowering prices

Hospital reforms - improved standard of care•	

Reducing the sales of drugs through hospitals and increasing •	

the usage of over-the-counter (OTC) drugs as individuals are 

encouraged to take responsibility for their own health 

Strengthen IP protection•	

Increased involvement of SFDA •	
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Drug prices are set by the National Development & Reform 

Commission (NDRC) and the SFDA, which together with other 

government groups set the maximum price of 2,400 drugs in 

China. However, the final sale price can escalate up to 10 times 

cost of production, this is largely due to:     

 

Drug distribution system•	  – layers of middlemen operate  

between manufacturers and hospitals who inflate prices 

many times over.

Revenue for hospitals•	  – hospitals are heavily dependent on 

drug sales, due to inadequate government funding, which on 

average only covers 6% of hospital expenses 12.

Differential prescribing patterns•	  – hospitals have the  

freedom to mark prices up by 15% - meaning the most  

expensive drugs are the most profitable 12.

In an attempt to bring down the cost of pharmaceuticals the 

government has imposed 24 mandatory price cuts since 1996 

covering about 2000 products and 300 TCM products. The average 

price reduction is 20%. This large reduction did have an effect on 

pharma profit margins, for example from 2003 to 2006 the average 

percentage profit in pharma companies decreased from 9.7% to 

6.3%. However, in response to these cuts hospitals simply switch 

to alternative higher priced brands to maintain their revenue 

base. The resulting drop in sales of the cheaper brands causes 

manufacturers to stop production of the product, only to re-launch 

it with different packaging, form or specification, registering it as 

a new drug. Thus, despite 20% price cuts on some treatments, 

Chinese National Bureau of Statistics has China’s drug price index 

declining by only 2.8% between 1996 and 2008 12.

In an attempt to encourage innovation, compounds marketed by 

originator companies (including multinational companies) are 

exempt from regulation and allowed to set their own prices. This 

again leads to higher prices. These products accounted for only 

16% of pharmaceutical spend in 2004, but this figure is rising. 

Key to ensuring the broad availability and affordability of 

pharmaceuticals across China is the creation of the Essential 

Drug List (EDL) of drugs that will be reimbursed by the 

government. The first version was released in August 2009 by the 

Ministry of Health and included 307 drugs (205 Western and 102 

TCM). These drugs are generally in line with the World Health 

Organisation’s (WHO) list of 340 essential drugs. The treatments 

covered antibiotics, pain medication, high blood pressure and 

cholesterol, gastric ulcers and diabetes. Between them these 

conditions cover 60-80% of the most common conditions. 
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The pricing of these drugs was released in October 2009. When 

compared with their pre-EDL prices half of EDL products 

retaining the existing “reference retail price” 4, 45% were reduced 

by average of 12%, 6% modestly increased. Pricing was based on 

various factors including, the average cost of goods sold (COGS), 

market demand, competition and affordability of society. By end 

of 2009, 30% of state-owned grassroots health institutions were 

equipped with all the medicines on the list.

This list is the first part in a two-part list of essential medicines. 

The second half is expected to be released soon and will include 

another 200-300 drugs. These will include drugs for anaesthesia 

and oncology. While some regional variability is allowed beyond 

the official guidelines, this list is a key step toward providing more 

uniform care throughout the country. The EDL will be adjusted 

every three years. 

1.4.4    Rising Cost of     
            Pharmaceuticals
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Since the adoption of a market-orientated system in the 1980s 

hospitals have faced severe financial pressures due to the fact 

that they typically receive less than 10% of their income from the 

government. Despite this there have been many improvements 

in medical care across China, with the large urban hospitals 

providing higher levels of care and employing better trained staff. 

However, there are also serious problems within the system due 

to hospitals being incentivised to over-prescribe expensive drugs 

and diagnostic services. Moreover, the level of patient fees for 

hospital admission is putting off many from seeking treatment 

in the first place. Thus, the delivery of a high quality, universal, 

consistent healthcare service in China is still posing significant 

challenges.

In terms of hospital capacity, China’s recent drive to increase 

hospital numbers has had a positive outcome on healthcare 

infrastructure. The number of hospital beds per thousand is 2.9% 

and is only 20% lower than the UK and US 20. In China the use of 

hospital beds is heavily weighted towards outpatient use (i.e. day 

visits), with a much higher number of outpatient visits per bed 

compared to the UK (1048 vs 313 in England in 2008) 20.  China’s 

hospitals are grouped according to the administrative authority to 

which they are responsible – i.e. national, provincial, prefecture 

(typical catchment area of 600,000 people) and county. Below the 

county-level medical care is split into community health centres 

(catchment of 30-100,000) and township health stations 

(catchment of 10-15,000) 20. 

The MOH utilises a loose ranking system of Chinese hospitals, 

out of the 19,246 hospitals in the country, 46% of them are ranked 

according to the following system 3:

Level I hospitals •	 (68%) – small hospitals, generally poorly 

equipped.

Level II hospitals•	  (27%) – located in mid-sized cities and 

county capitals, and are adequately equipped and staffed. The 

number of Level I and II hospitals has declined by 20% since 

2000. 

Level III hospitals•	  (5%) – located in big cities and posses best 

equipment and doctors. These hospitals are the most widely 

used and typically have between 500-800 beds. The number 

of these hospitals has increased six-fold since 2000 20.   

Given the higher training level and better facilities of the larger 

hospitals it is not surprising that they attract the majority of 

patients. However, using these facilities as the means of 

delivering primary care is both inefficient and expensive – the 

hospitals are often used for minor ailments such as colds and 

gastroenteritis, which could be dealt with more cost-effectively 

in the local health clinics. Indeed, a 2002 survey found that 20% 

of outpatient visits were for these two conditions 20. The following 

figure outlines the functional breakdown in hospitals and 

demonstrates that while the majority are general hospitals, there 

is an important group of TCM hospitals and specialised hospitals. 

Figure 5: Hospital market segmentation (2009) H

In 2009 the government announced its intention to privatise 50% 

of state-owned hospitals 2. This may well lead to an increase in 

the number of specialist hospitals as private companies seek to 

become national centres of excellence in particular fields such as 

oncology and diabetes. In addition to its 19,000 hospitals, China 

has 365,000 retail pharmacies, of which 35.4% are chain stores 6. 

Given that the Chinese government wants to separate prescribing 

pharmaceuticals from dispensing, these retail pharmacies provide 

a ready-made avenue for additional prescribing activity. 

The increased investment and resources that have been put into 

the largest hospitals has also led to a migration in staff that have 

sought the most prestigious and best paid roles. This has led to 

a skills shortage in the rural clinics, with a high proportion of 

staff being well short of UK-standard medical qualifications. For 

example, a 2008 review of practises in Beijing noted that a third 

of medical staff had no qualifications beyond junior high school 21. 

The following figure illustrates the level of training of the doctors 

at community health centres. Worryingly, over 5% of “doctors” at 

both these facilities had no medical training at all 20.

1.5 Healthcare Delivery 
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Figure 6: Level Of Education Of Medical Staff At Health Centres 

And Stations (2009) 20

 

This lack of sufficient training further reinforces the desire of the 

patient to be treated at the large hospitals with a higher 

reputation – thus compounding the situation. While the 

government required staff to be certified as doctors or assistant 

physicians from 2002, little seems to have changed as 

enforcement has been poor 20. 

As can be seen in the following figure, China is in the unusual 

position of having more doctors than nurses. However, this 

probably owes more to the broad definition of a doctor. For 

example, when a comparison is made of the prevalence of doctors 

with five years training, China has 0.33% per thousand population 

against an OECD average of 3.1% 20. 

Figure 7: Medical Staffing Segmentation (2009) 6

Thus, staffing and training of rural doctors remains a key 

weakness of China’s healthcare system. While this weakness may 

have been mitigated, to some extent, in the past by the 

predominance of communicable diseases, the rise of more 

complex cardiovascular and metabolism conditions has exposed 

this failing and people are predominantly turning to the large, well 

equipped hospitals for their healthcare. However, being treated 

at the large hospitals brings its own challenges in the form of the 

high co-payments that are demanded of both insured and 

uninsured patients.

 

The price of every medical procedure, service and diagnostic test 

is set by the Yellow Book price list, published by the NDRC’s Price 

Bureau. This government publication sets out the price that 

hospitals can charge for the various types of medical provision. 

Many of these prices are set well below cost, but many others are 

well above, as detailed in the following figure. 

Figure 8: 

State-Directed Medical Procedures Cost Offset (2000) 20

Medical procedure Price (reduction) / inflation vs 

operational cost

Hospital bed and board (25%)

Basic surgical operations (30%)

General examinations (40%)

CT scan 70%

X-ray exam 50%

Pathology test 28%

In order to make up the losses incurred on the below-cost 

activities, hospitals may (illegally) unbundle services to put more 

expensive activities alongside cheaper ones. This pricing system 

also incentivises hospitals to guide patients towards the most 

profitable services. This often means that high-tech equipment, 

which is the most profitable, is highly used, sometimes 

unnecessarily. While good for the hospital, this use of the most 

expensive equipment leads to over-inflated co-payment charges. 

The need for hospitals to generate an income also leads to 

excessive prescription of pharmaceuticals that are highly 

profitable due to the large mark-ups. A 2005 study of 30 health 

stations in Shandong province revealed that over 45% of 

uninsured patients received an astonishing five drugs per visit 21.  

It is worth noting that three quarters of the patients in this survey 

received an antibiotic. This level of antibiotic prescribing raises 

concerns over the potential for widespread antibiotic resistance in 

rural China. 

Hospitals are allowed a 15% mark-up over the wholesale drug 

costs, and a 30% mark-up if they buy directly from the 

manufacturer. However, even these high mark-ups can be 

exceeded, sometimes rising as much as 10-fold 20. Moreover, 

there is no policy of generic substitution (as there is in the UK), 

where expensive branded drugs are substituted for generic 

versions that cost much less. Indeed, the reverse is the case, for 

as the profit is based on a percentage calculation, the higher the 

price of the drug, the higher the profit.

1.5.1 Cost of Procedures
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Thus, this system provides a strong incentive for over-prescribing. 

Some hospital managements are even setting doctors sales 

targets for drugs and services, with those that hit them 

receiving bonuses 20. Not surprisingly, the 2009 reform proposals 

are seeking to disrupt this situation, by either enforcing a flat rate 

for drug prescription, irrespective of the price, or removing drug 

dispensing from the hospitals entirely.

The insurance systems provide the majority of the public 

financing of healthcare in China. However, not all who are eligible 

for the voluntary schemes (i.e. the NCMS and UEBMIS schemes) 

pay the premiums required for cover.  The government has also 

encouraged the growth of private medical schemes. There are 

currently around 100 companies offering private medical 

insurance and since 2002 the Chinese private health insurance 

market has been growing 30% annually. The market is dominated 

by domestic Chinese companies, with the largest two – Ping An 

and China Life – possessing 45% and 31% market share, 

respectively 6. 

While the rise in medical insurance products is encouraging, it is 

also important to understand the additional costs or co-payments 

borne by the patient following treatment. For the average urban 

employee, the medical savings account that they pay into is 

sufficient to cover around three consultations per year. If the cost 

of treatment is below six times the average local wage then the 

insurance covers 85%, leaving 15% for the patient to cover. If the 

cost of treatment exceeds six times the average local wage (it was 

four times until 2009), then the patient must bear 100% of the 

excess. 

This expense structure can lead to severe financial problems for 

the most severely ill patients. Not surprisingly it also leads many 

to avoid medical treatment altogether. According to the Ministry of 

Health, in 2007 a staggering 70% of patients refused 

hospitalisation despite a referral, citing financial problems. This 

study also revealed that more than 54% of patients discharged 

themselves against medical advice due to cost reasons 23. For 

those that do pursue treatment in some instances it can take up 

to two decades to financially recover from a serious illness 24.

China’s drug distribution market is worth $44bn and operates 

as a three-tiered system. Multi-national companies distribute 

pharmaceuticals through national and provincial wholesales, who 

then sell the drugs to hospitals, clinics and pharmacies, who then 

sell them to patients. Up to 80% of Western drugs are thought to 

be distributed through hospitals and clinics, whilst the remainder 

are through pharmacies. It would not be surprising if these 

percentages were reversed within a few years, providing the 

government can find a replacement income stream for the 

hospitals.

Figure 9: Distribution System In China 5

Historically the distribution system was state-owned, focussing 

on provincial and local networks. However, it is now more 

decentralised and increasingly run by private companies, which 

should mean a more competitive price offering. However, the 

industry is still very fragmented, of the 7000 distributors in China, 

80% are considered small and the top three account for only 20% 

of market 12. There is no comprehensive tracking system across 

distributors, thus product traceability is hard to guarantee and 

recalls are hard to manage. Moreover, the complexity of the 

system has opened the door for counterfeiters and the multiple 

distributors increases the risk of cold chain interruption. 

Foreign drug distributors were allowed to enter the Chinese 

market in 2003. However, the government has limited capital 

contributions from foreign companies at 49% unless the 

investor opens more than 30 retail outlets across China.  Thus 

in 2007 World Courier launched a cold chain logistics network in 

China to provide pharmaceuticals to 36 major cities with access to 

temperature controlled and clinical trial shipments 12.

1.5.2    Drug Distribution System
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China’s life science industry has undergone significant growth 

over recent years to the point at which it is expected to become 

the 3rd largest pharmaceutical market by 2010 and the 2nd by 

2015 6,25,31 . In 2009 it was the 3rd largest market for medical 

devices (behind USA and Japan) at $6.2bn.  Since 2006 the 

market has returned a compound annual growth rate of 9.9% 

from £21.7m to £30.7m. 

Figure 10: Chinese Life Science Market 2006-2010 (£Bn) 6

The growth has been driven by the Chinese government’s drive to 

simplify regulations, enhance trade relations, and develop 

investor friendly policies aimed at stimulating Foreign Direct 

Investment (FDI) 2. Indeed, much of the foundations for this 

growth can be attributed to China’s entrance into the WTO in 

2001. This move led to a number of significant changes in the 

life science landscape including: a reduction in import tariffs, 

development of regulatory and patent systems, establishment of 

the SFDA, moving towards a market-orientated system, and the 

modernisation of China’s healthcare structure and financing.

The country has seen its industry base expand significantly as the 

majority of the top pharma / biotech companies have established 

bases in the major cities, with many taking advantage of the large 

financial incentives and opening up R&D centres in the science 

parks. However, while attracting the top Chinese scientific 

talent from the US and Europe has been relatively successful, the 

country faces other human resources challenges. Talent 

retention of more junior positions is proving a problem. For 

example, many companies operate with 15-40% annual staff

turnover 6. Set alongside this is the difficultly many companies 

face in finding experienced middle management staff. 

1.6 Life Science Industry  
In terms of scale, in 2007 China had 200 government-funded 

biotechnology labs with more than 30,000 R&D staff, according to 

Chen Zhu, Minister of Science & Technology, and over 500 biotech 

companies that employ 50,000 staff 8,7.  There are also 300 

universities and colleges with departments related to life science 

& biotechnology – generating 2000 PhDs in life science a year 7. 

20 biotechnology industrial parks have been built in 

Beijing, Shanghai, Guangzhou, Shenzhen and other cities. 

While the Chinese life science industry is large, it is also highly 

fragmented and most companies have a very limited 

geographical reach. There has been some consolidation in recent 

years but much more is needed in order to increase efficiencies 

and marketing capabilities. The industry is also very reliant on 

generic products, of the 1,300 synthetic medicines being 

produced in China 97% are copies of originator products. 

Furthermore, there are also skills shortages in key areas such 

as veterinarian pathologists, laboratory animal veterinarians and 

toxicologists 9.

The unrelenting growth of the Chinese life science industry has 

attracted both domestic and international venture capitalists, 

impressed by the strong growth performance and scientific 

expertise of many of these companies. While many companies 

remain government or privately owned, others are going public, 

either on national Chinese stock markets (a new exchange – 

ChiNext was launched in Shenzhen in October 2009), or on the US 

and European stock exchanges. 15 Chinese life science 

companies underwent an Initial Public Offering (IPO) in the 

second half of 2009, with five companies taking in over $100m and 

one raising over $1bn. The average deal size was $169m 13. 

While the rate of mergers and acquisitions slowed in 2009, the 

number of partnerships increased by 41% to 52 announced 

agreements, particularly pharma companies collaborating with 

academia 13. Recognising the importance of providing seed 

funding to stimulate the emergence of new companies, several 

quasi-government funds have been set up, including: Shanghai 

Venture Capital and Shanghai Zhangjiang Group. This latter group 

invest in start-up and later-stage companies with operations in 

China. They will do a certain level of due diligence, but mainly 

they rely on individual expert opinion or sector-specific consulting 

companies. 
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In 2007 sales for TCM products in China reached $21bn, 

representing 40% of the total pharmaceutical market in China by 

value and two thirds by volume. This figure is forecast to reach 

$28bn by 2010 12.  Traditional medicine is still the default health 

treatment for the majority of the Chinese population. However, 

Western medicine is often sought when the patients are certain of 

the cause of the illness or desire quick alleviation of symptoms 12. 

Over recent years the Ministry of Health has attempted to 

modernise the TCM industry and integrate it more with the 

national healthcare system. The MOH view the development of a 

strong and innovative TCM industry as a strategic priority and a 

way in which to increase exports and identify modern applications 

for TCM-related products 12. This has led to an increased interest 

in TCM research, particularly within government and 

government-sponsored enterprises, as demonstrated by the 

following figure.

Figure 11: R&D Expenditure On The Tcm Market (2002-2004) 5

 

Despite this increased investment in R&D, one of the biggest 

barriers hindering further development of the industry is the 

inconsistencies in the TCM manufacturing processes. The SFDA 

has regulated TCM manufacturing apparently based on GMP 

standards since 1995. However, widespread corruption has 

undermined the effectiveness of this regulation. In 2007 a reform 

of the Chinese Good Manufacturing Practise (GMP) legislation led 

to an increased implementation, enforcement and inspection of 

GMP standards in TCM companies. January 2008 was set as the 

deadline for companies to meet GMP standards and in 2009 300 

out of 1100 TCM manufacturers had been able to meet revised 

guidelines. 

Meeting the standards required a significant capital investment 

from these companies, and a number of smaller companies did 

not have sufficient resources to undertake this investment in 

additional manufacturing controls, production methods and 

certification processes. Other barriers to the development of the 

TCM industry are the threat of exhaustion of herbal or animal 

resources, lack of product innovation, low IP awareness and 

increased international competition 12.

In order to address some of these challenges, in 2008 the MOH 

identified several key priority areas for development of the TCM 

industry, including: increasing policy support, strengthening and 

building research capability, training doctors, establishing 

specialist hospitals and departments, increasing access and 

quality of services and strengthening international cooperation 

and communication 26. 

How successful these initiatives will be in making the TCM 

industry a driver of growth and an internationally respected area 

of competitive edge remains to be seen. Currently there is a lack 

of unified regulations and standards for assessing the safety, 

efficacy and quality of TCM in clinical trials or for market 

approval. There is a need for greater evidence-based TCM product 

testing and research in order to further drive development of the 

TCM industry.

A positive sign of the development of the TCM industry is the 

growing value of exports. 2008 exports of TCM products was 

$1.3bn, up from $720m in 2003 9. Moreover, more global pharma 

/ biotech companies are becoming interested in accessing the 

TCM industry. For example, Novartis and the Shanghai Institute 

of Materia Medica have an 8 year collaboration to identify active 

ingredients from natural compounds.  This type of collaboration 

could be a rich source of novel compounds. Nevertheless, this 

appetite for innovation is not universal amongst TCM companies 

in what remains a highly fragmented industry, for example top 10 

companies only account for 14% of total market share. 

1.6.1    Traditional Chinese    
     Medicine (TCM)
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The Chinese pharmaceutical market has exploded in recent 

times, climbing from 10bn RMB ($1.45bn) in 1985 to 446bn RMB 

($64.84bn) in 2005. This compares with the US market worth 

$340bn in 2005 4. Prior to the 1980s the Chinese pharmaceutical 

market was based around state owned manufacturers of active 

pharmaceutical ingredients (API) and commodity generics. 

However, as the following figure illustrates there has been a 

dramatic increase over the last 10 years in the volume of generic 

and branded products on the market, as well as TCM products 

being sold through the prescription channel.

Figure 12: 

Sales Growth (Left) And Market Share (Right) Of Branded, 

Generic And Tcm Pharmaceutical Products In China 

(1999-2008) 27

 

It is also interesting to note that the relative share of branded 

products has declined as generic manufacturers have gained 

market share. Although there is no government-led promotion 

of generic substitution, this class has done very well due to the 

cheap price and widespread availability. 

As well as prescription pharmaceuticals there has also been a 

massive growth in over-the-counter (OTC) brands as more and 

more Chinese consumers move towards self-medication through 

retail pharmacies. The OTC market was worth $7.45bn in 2008 

and is forecast to reach $21.49bn by 2012 12. 

1.6.2    Pharmaceuticals /    
     Biotech Sector

The Chinese medical devices market is estimated to be worth 

around $15bn (£9.2bn) and is predicted to reach $20.6bn by 2012 
28,12. It is estimated that it currently accounts for around 5% of 

the global medical device market, and by 2050 this figure will 

increase to 25% 29. There are 12,601 registered manufacturers of 

medical devices, while 43% of these are small companies 29; the 

large multi-national companies including Siemens, Medtronic 

and General Electric are very active in China. 

China is also an exporter of medical devices, with the level of 

exports since 2000 more than quintupling and reaching $8.4bn in 

2007.  Although China also imports a lot of medical devices, the 

overall balance is a significant trade surplus. The medical device 

market is regulated by the SFDA and as in other countries there 

are three classes of devices As part of the attempt to reform this 

area, the NDRC proposed the inclusion of price ceilings 

for implantable devices in October 2007. This type of cost 

containment is inevitable as the country’s medical expenditure 

increases, but it does pose a threat to profit margins for medical 

device companies in this area.

The medical device market represents a highly attractive market 

for foreign companies. A number of Scottish companies have 

already entered the market and are doing well. Foreign medical 

devices are attractive to the rising Chinese middle class due to 

their reputation for quality. Branding is a key determinant of 

success in the Chinese medical device market, as the more 

advanced technologies are unlikely to be reimbursed and so 

patients must pay for them themselves. There are also likely to be 

competitor copy-cat products that are much cheaper, but a strong 

brand profile can provide a good defence against the cheaper 

version. There are also opportunities in replacement devices, as 

75% of the medical devices in use in China were produced before 

the 1980s 29,12. 

In vitro diagnostics (currently valued at $1.18bn 29, patient 

monitoring and healthcare information technology (HIT) are 

expected to grow rapidly due to a growing consumer demand and 

increased government promotion. For example, in 2004 the 

central government announced that investment in new hospitals 

and refurbishments had to include a minimum of 4% investment 

in HIT. This presents an attractive opportunity for companies 

active in this field. 

1.6.3    Medtech Sector
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Thus, China faces a pressing healthcare issue in both the 

replacement of their outdated medical devices and the adoption 

of new technologies. The large urban hospitals may well be able 

to afford the high-end expensive devices such as imaging 

equipment, but for the smaller urban and rural hospitals and 

health clinics, point of care devices and diagnostic kits are more 

likely to be affordable. And with 29,000 new rural clinics and 2,000 

country level hospitals due to be constructed in the next few years 

there are abundant opportunities for companies in this sector.

China’s early service offering was mainly in chemistry-based 

research. However, over the past decade Chinese companies have 

begun to offer out-sourcing solutions for the entire drug discovery 

and development pipeline, including GLP preclinical 

outsourcing services and full-scale clinical trials 12. While the 

Chinese service industry is highly fragmented, companies are 

increasingly focussing on providing a one-stop-shop service in 

their area of expertise (e.g. the preclinical value chain for Wuxi 

AppTec). 

Many CROs are gaining international accreditation in order to 

compete more effectively with Western CROs. For example a few 

years ago only a handful of companies had AAALAC 

accreditation – an indicator of high quality animal husbandry, now 

20 do 9, 20 labs also have achieved US and European standards of 

GLP 25. Moreover, the number of clinical trials conducted in China 

has increased dramatically – between 2007 and 2009 there was a 

120% increase in the number of trials in China 30. 

There are a number of factors that have led to China arguably 

being the most attractive outsourcing destination in the world for 

pharma and biotech companies. These include 12:

Lower cost •	 – estimated to be between 30-50% of price 

of Western countries. Interestingly the average salary of 

Chinese college graduate was $3,980 in 2007, so the staff 

costs are dramatically lower, however, there are additional 

factors to consider when doing business in China, including 

geographic distance, communication, quality assurance and 

project management.       

Talent pool •	 – there is a large pool of scientists in China, 

many of whom were educated in the West. Chinese  

graduates in chemistry and pharmaceuticals, and biotech in 

2006 reached 39,000 and 22,000, respectively. These numbers 

are forecast to increase at 11% from 2007 to 2010 12.  

 

Patient pool•	  – large and relatively treatment-naïve patient 

population, in addition patient recruitment is relatively easy 

and cost-effective. However, studies conducted in China are 

not admissible to US and European regulatory authorities, so 

additional studies in the West will be required.    

Access to animals•	  – China has particularly large numbers 

of non-human primates that are used for animal testing in 

China and are already being exported to US.    

Rapid economic development•	  – there is a very large  

patient population for drug’s specifically targeting the 

Chinese market. This means there is a strong patient pull 

for new medicines, providing they are either reimbursed, or 

target the increasingly affluent consumers.   

 

Pharma / Biotech clusters•	  – many multi-national and  

domestic companies have located R&D centres in the  

various biotech parks. This is a great help to building a  

service provision company and many have co-located  

alongside big pharma at these parks.    

Government support•	  – the government has provided strong 

incentives for investing in China, including tax relief, direct 

funding opportunities and investment in technology park 

infrastructure. The influx of companies means a constant 

supply of potential new customers.

However, there are also a number of more challenging aspects 

for out-sourcing work to China. These include 12:

The regulatory landscape remains complicated despite  •	

attempts to improve it

The IP enforcement is still limited, despite the recent •	

strengthening of the IP regulations

Capabilities are concentrated within the large service  •	

companies. The smaller companies are struggling to gain 

GLP approval and consequently may also struggle to  

implement standardised processes and procedures.

Recruitment and retention of experienced project   •	

managers, particularly in the areas of establishing suitable 

Quality Assurance (QA) systems is a problem. Due to the 

rapid expansion in the industry there are always new jobs on 

offer and the most experienced and capable people are highly 

sought after and repeatedly poached. 

The contract manufacturing service industry is undergoing rapid 

growth, driven by desire to reduce costs, tap into China’s flexible 

capacity and improve time to market. China ranks as the most 

attractive amongst all Asian territories and in 2007, the export 

value of Chinese pharmaceutical contract manufacturers was 

$453m, an annual increase of 23% 12.

1.6.4    Service Industry    
     (CROs & CMOs)
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Increasing numbers of Chinese companies are running to 

international GMP standards. This has been driven by 

regulations that came in to effect in 2005 forcing compliance 

with Chinese regulatory standards. This led to thousands of 

companies being shut down, but more than 5000 were 

certified as compliant with Chinese GMP by the end of 2005. 

There are also an increasing number of inspections on certified 

sites to ensure continued compliance P. However, some 

concerns remain, as witnessed by the deaths from

contaminated heparin in US from exported product from China. 

Intellectual property protection is still a concern for many 

companies, but the tighter controls on IP and higher penalties 

for infringement will help reassure foreign companies.
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The following figure illustrates some of the key features of the life 

science landscape in China. The figure demonstrates that it is a 

market of contrasts – very high in market size and potential for 

Scottish exports (particularly medical devices), but low in 

intellectual property protection, industrial R&D and inward 

investment opportunity (in the short-term). 

Figure 13: Graphical Representation Of The Key Features Of The 

Chinese Life Science Market

With a relatively low industrial R&D and technology adoption, and 

moderate academic strength (from an international recognition 

perspective), China is reliant on in-sourcing innovation from other 

countries. However, it is then weak at protecting this IP. This 

creates a dangerous combination for foreign companies. Key to 

overcoming this issue is having a high quality product, identifying 

the right distribution partner and developing strong brand 

recognition for your product. This will mean that even when 

generic alternatives enter the market, the consumers will identify 

your product as a high quality foreign product that they will pay 

extra for the reliability and quality.

The various parts of the life science industry can be understood 

as forming a supply chain that feeds innovations and discoveries 

from the academic and industrial sector through the product and 

device development pipeline, to care providers and thus eventually 

reaching patients. Such a supply chain can be used to illustrate 

the numerous opportunities for Scottish groups for both trade and 

inward investment.

In the following figure the red shapes indicate areas of opportunity 

for inward investment in Scotland. Through collaborations with 

Chinese university research teams there is the opportunity to 

attract additional research funding into Scotland. There is the 

opportunity for Scottish groups to access the wide natural 

resources that China has and use our expertise in natural 

products to isolate the active compounds. There is also the 

opportunity for our leading medical universities to train Chinese 

doctors given their desire for Western training standards in 

hospitals.

Figure 14: Supply Chain Analysis Of The Chinese Life Science 

Industry

 

A major inward investment opportunity is in accessing the 

Chinese risk capital market through establishing deeper 

relationships with Chinese venture capitalists and investment 

groups. The establishment of partnerships with provincial science 

and technology groups and also with science parks could provide 

the means to access such groups.

As the number of Chinese global companies increases, more 

companies will seek a European base to expand their 

international presence. Although the number of such 

companies ready for this stage of development is relatively low, it 

will increase as more and more enterprises want to be perceived 

as being truly international companies. Even now, some of the 

large service companies are beginning to set up sales and 

marketing offices in the UK and some of the leading for 

manufacturing companies are establishing UK distribution 

centres (e.g. Mindray). Indeed, some of this expansion may be 

facilitated by acquisition of smaller UK companies.

1.7 Opportunities & Challenges 

1.7.1    Country Landscape    
     Analysis

1.7.2    Supply Chain Assessment
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Regarding trade opportunities for Scottish companies, there is clearly an historical track record of the export of Scottish medical 

devices to China for local distribution. In addition there are opportunities for Scottish groups to benefit from the large incentives offered 

by infrastructure investments, providing they are of the right size and scale to be attractive to the Chinese government. The main export 

opportunities are for medical devices and diagnostics. Given the widespread use of generics and restrictive Essential Drug List, the 

export of pharmaceuticals to China is not recommended unless they are a major advance in innovation and a premium price can be 

clearly demonstrated to be value for money. 

Hospitals are the main care provider that Scottish firms would be selling into either directly or through a national distributor. The 

hospital supply market is intensely competitive and there are many Chinese companies that only supply their domestic market. 

Opportunities for Scottish firms are mainly in the larger hospitals that have a broader range of medical equipment and larger budgets. 

China is currently experiencing a golden age in funding and investment in science and technology. During this period strong growth of 

the industry is expected to continue. Specifically, the following are some key trends that are expected in the near to mid term:

Standards of quality and innovation will continue to increase across industries in China.     •	

Intellectual Property Rights (IPR) will be increasingly enforced and penalties increased.     •	

Further stem cell and gene therapy publications in order to strengthen international acceptance of China’s research.  •	

Novel vaccine and biologics that will begin to emerge from the development pipeline and reach the market.   •	

Continuing expansion of the biologic manufacturing capability.        •	

The next important measures of innovation success will be for a company to take a novel compound from candidate stage through •	

to Phase III trials in China.             

Price ceiling regulations for all prescription drugs at each stage of supply chain: ex-factory, wholesale & retail. A pilot of this is •	

underway in Guangdong province.           

“Fixed-price increase” policy of hospitals earning a fixed service fee for each prescription they dispense thus removing incentive to •	

prescribe most expensive treatment.           

Separating drug prescription and dispensing – will lead to a rise in the number retail pharmacies and create further problems for •	

drug distribution system. However, it will also create opportunities for large retail pharmacy chains.    

Preferential drug pricing policies for innovative drugs in order to stimulate R&D activities.     •	

Strong support for TCM as a potential source of new molecules.        •	

The role of private medical insurance companies is set to expand further, including: greater variety of health insurance products, •	

covering diseases, disability, long-term care and medical liability; closer engagement between hospitals and insurance companies; 

and the implementation of basic medical insurance by private companies in order to reduce government administrative costs and 

patient fees.              

There will be more consolidation in the drug distribution sector as companies compete to provide a one-stop-shop for distribution •	

across China. 

1.7.3 Future Trends
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The Chinese life science market is highly fragmented and complex. Navigating this market to secure partnerships with 

domestic companies, universities and government representatives requires a deep understanding and appreciation of the 

unique features of doing business in China. There are very large opportunities for companies willing to take the time and 

patience required, but progress can be slow. There are also many potential risks of conducting business in China and these 

should not be minimised. 

This report aims to provide an overview of the Chinese life science market and the opportunities that are available to Scotland 

in engaging with this key market. The healthcare opportunity in China is large, but it is also diminishing. The central 

government is investing extremely large sums of money to build, refurbish and equip hospitals and health clinics to provide a 

high quality healthcare system. The current level of healthcare investment is unsustainable, and eventually costs will have to 

be cut. Companies that can establish themselves during this boom time will be in a much better position to compete in a 

cost-constrained environment.

A number of Scottish life science companies have already done this and successfully launched medical devices into the 

Chinese market. Key to their success has been following the right entry strategy. For some this has meant partnering with one 

large Chinese healthcare company who then manages the relationships with local partners, for others it has meant setting up 

their own office and engaging with distributors directly. Each has had its own share of difficulties that had to be overcome, but 

the invested time and money has led to growing sales in this key market. 

However, as well as providing opportunities, China poses a significant threat to Scottish companies competing in the same 

space. Scotland has a strong reputation within the service industry, but these companies now face a serious threat from the 

leading Chinese CROs who can offer significant discounts and faster turnaround times due to the staffing advantage they 

possess. In the past Western companies could rely on their higher quality service as a competitive edge, but this is quickly 

becoming less compelling given the skill-drain of returnees back to China from the US and Europe. 

In response, a number of multi-national companies have adopted a “if you can’t beat them join them” strategy and opened up 

divisions in China, mainly around Shanghai. These subsidiaries enable the global business to survive, by increasing sales in 

China offsetting declines in the West. It is critical that our SMEs in this area both understand the threat and prepare a defence. 

Companies that are able to find a niche of differentiation will have a better chance of competing during this challenging phase. 

In conclusion, Scotland has a strong reputation for innovation, fairness and hard work, which is attractive to the Chinese. This 

naturally opens a door to seek mutual benefit from a deeper engagement between the two countries. Moreover, for individual 

companies with the right entry strategy, local partner, differentiated product and time, there is currently a window of 

opportunity to access the fastest growing life science market in the world.

1.8 Conclusion
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