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Abstract  China is facing increasing challenges in food security and environmental 
protection, and the plant breeding has made enormous contribution to solving the 
problems. The legal protection of new plant varieties has the important function of 
encouraging innovations in the field of plant breeding. However, the widely use of 
modern biotechnology has caused great controversy in society, and some people propose 
to limit the scope of plant variety right, especially for Genetically Modified Organisms 
(hereinafter “GMOs”). When designing and interpreting the regulations on the 
protection of new plant varieties, we should keep in mind that the plant variety right is a 
private right aiming to encourage innovation, and take the principles and relationships in 
the field of innovation into consideration. Proper regulation and incentives for 
innovation are both the essential themes in the fields of modern technologies. 
Intellectural property (hereinafter “IP”) laws should focus on encouraging innovation, 
while the law system, including the Seed Law, the Food Safety Law and the 
Environmental Protection Law, should provide systematic, scientific and strict 
regulations on the research, propagation and marketing of new plant varieties. The 
whole law system and the market can function together to guide the plant breeders to be 
committed to breeding new varieties that meet the needs of food security, food safety 
and environmental protection.  
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INTRODUCTION 

Plant breeding describes methods for creation, selection and fixation of superior plant 
phenotypes in the development of improved plant varieties suitable for needs of farmers 
and consumers.1 The history of modern biotechnology is not very long,2 but plant 
breeding can trace back to the dawn of human agriculture in more than 10,000 years ago, 
when the Mesoamericans domesticated maize.3 The earliest farmers selected seeds from 
the plants with the best visible characteristics, or phenotypes. Since the 20th century, 
many scientists and plant breeders have studied and contributed to the genetic 
improvements for generations of plants to meet people’s needs. With the development of 
modern science and technologies, the population on the earth is increasing day by day, 
but the area of arable land is decreasing in many countries and the ecological 
                                                        

1 Stephen P. Moose & Rita H. Mumm, Molecular Plant Breeding as the Foundation for 21st Century 
Crop Improvement, 147(3) Plant Physiology, 969 (2008). 

2 It is generally believed that in the 18th century, there were a number of research and development in 
Europe constituting the early theoretical basis of plant breeding science. At the turn of the 20th century, the 
fundamental discoveries of Darwin and Mendel established the scientific basis for plant breeding and genetics. 
The plant breeding began to get rid of the initial stage of mainly relying on the experience and skills of people, 
and gradually developed into an applied science with systematic theories and scientific methods. See LI Xiuli, 
植物品种法律保护制度国际比较研究 (International Comparative Study on the Legal System of Protection of 
Plant Variety), Intellectual Property Press (Beijing), at 1–2 (2014). 

3 See History of Plant Breeding, available at http://cuke.hort.ncsu.edu/cucurbit/wehner/541/hs541hist. 
html (last visited Jan. 5, 2017). 
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environment is facing great challenges. The whole world is committed to solving the hard 
problems in food security and ecological environmental protection from the technical, 
legal, political and other perspectives. The plant breeding is one of the old solutions to 
those issues, with brand-new contents and modern techniques. 

To encourage the innovation in the field of plant breeding, China, as well as many 
other countries, has provided legal protection of new plant varieties for plant breeders, 
forbidding other people from conducting certain acts without the authorization of the 
plant breeders of the protected plant varieties. The traditional plant breeding is a 
relatively slow process within a certain region. For example, some scientists claim that it 
requires hundreds of generations of selection to transit the wild maize to the modern 
corn.4 However, the widely used biotechnology in the modern plant breeding, such as 
Genetically Modified (hereinafter “GM”) technology, has caused great controversy in our 
society. GM technology allows much faster and more precise results than conventional 
plant breeding methods, but it does not have a long history of safe use. Although there are 
many regulations in respect of Genetically Modified Organisms (hereinafter “GMOs”), 
many people feel it uneasy to trust the safety of GMOs, considering the potential 
undiscovered risks. Some people believe that some of the new plant varieties may harm 
food security, food safety or the ecological environment, and thus they propose to limit 
the scope of the varieties that can be granted new plant variety rights, especially for 
GMOs. Some researchers propose to consider seriously the negative effect of new plant 
varieties on the ecological environment and the biological diversity when designing the 
protecting modes of new plant varieties.5 The 2016 Seed Law bans a new plant variety 
from being granted the variety right if it endangers public interest or damages the 
ecological environment.6 Although it is necessary to balance innovation and other public 
interests, the inappropriate and overly broad interpretations of this provision may 
undermine the function of encouraging innovation of the new plant variety protection. 

In the following parts, this article first briefly discussed the contributions and 
concerns of plant breeding for food security and environmental protection in China, and 
pointed out that many new plant breeding techniques, especially the GM techniques, may 
have both pros and cons to food security, food safety and environmental protection, and 
technologies are usually constantly evolving. We should pay attention to this nature of 
technology development when discussing the legal conditions on granting new plant 
                                                        

4 See Ancestors of Maize, available at http://maize.uga.edu/index.php?loc=ancestors (last visited Jan. 5, 
2017). 

5  ZHOU Changling, 专利法生态化下植物新品种保护方式的再思考 (The Reconsideration on the 
Protective Ways of New Plants Varieties under Ecology of Patent Law), 3 中国政法大学学报 (Journal of 
China University of Political Science and Law), 95–99 (2013). 

6 中华人民共和国种子法 (2005 修订) (Seed Law of the People’s Republic of China (2015 Revision)), 
issued by the Standing Committee of the National People’s Congress on Nov. 4, 2015, effective on Jan. 1, 
2016. Art. 26(2) provides that a new plant variety that violates any law, endangers public interest or damages 
the ecological environment shall not be granted the right to new varieties of plants. 
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variety rights. Part II reviewed the Chinese legal developments of the new plant variety 
protection, to better understand the functions of the plant variety protection regulations of 
China and the aim of the 2016 Seed Law. Then this article discussed the challenges to the 
protection of new plant varieties from the point of view of food security and 
environmental protection, analyzed the nature and role of the new plant variety right, and 
discussed the proper systematic regulation of the research, production and marketing of 
new plant varieties from a systematic point of view. Based on the analysis, this article 
gave suggestions on the principles of interpreting Article 26(2) of the 2016 Seed Law.  

I. CONTRIBUTIONS AND CONCERNS OF PLANT BREEDING FOR FOOD SECURITY AND 
ENVIRONMENTAL PROTECTION IN CHINA 

A. The Significance of Agriculture to China and the Main Challenges 

Food security is a condition related to the supply of food and individuals’ access to it. 
People are considered food secure when they have available access at all times to 
sufficient, safe, nutritious food to maintain a healthy and active life.7 Food security is one 
of the most important global public issues. It is particularly significant in China which has 
such large population. Historically, food security has played a crucial role in China in 
1960’s. Even today, food security is still the most important issue in the agenda of the 
Chinese government. As an ancient Chinese proverb says, “to the people, food is 
heaven,”8 the issue of food supply has been the foundation of social stability in China. 
China’s “No.1 Central Document”9 has continuously focused on agriculture for thirteen 
years since 2004. 

Agriculture is a vital industry in China, employing over 300 million farmers10. In 
some developing countries such as China, up to about one half of the active population 
earn their living by agriculture.11 According to the data from the World Bank, China’s 
agricultural sector shared more than 40% of the gross domestic product (hereinafter 

                                                        
7 See Food Security Analysis, available at http://www.wfp.org/food-security (last visited Jan. 5, 2017). 
8 It means people regard food as their prime want. 
9 No. 1 Central Document originally refers to the first document issued by the Central Committee of the 

Communist Party of China (hereinafter “CPC”) every year, which has a guiding role in the nation’s work 
throughout the year. Since 2004, the central government has issued the documents concerned about the three 
agricultural for 14 consecutive years. It shows that government attaches great importance to agriculture and 
rural issues. 

10 China’s “No. 1 Central Document” is the first policy document jointly released by the Central 
Committee of the CPC and the State Council. See the introduction of China’s “No. 1 Central Document” of 
2016, available at http://english.agri.gov.cn/news/dqnf/201601/t20160128_164966.htm (last visited Jan. 5, 
2017). 

11 According to the data of China’s 6th nationwide population census, China has an employment 
population of 34,584,219 in agriculture, forestry, and fishing, which takes 48.33% of the total employment 
population 71,547,989. The data is from National Bureau of Statistics of the People’s Republic of China, 
available at http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm (last visited Jan. 5, 2017). 
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“GDP”) in 1960’s and about 9.06% in 2014 (see Fig. 1). Although the share of agriculture 
in GDP has been declining for almost 30 years, the agricultural sector in China is still the 
backbone of the economy and employment in China, just like many other developing 
countries.  
 

 
Fig. 1  Agriculture, Value Added (% of GDP), US and BRICs 

Source: Data from the World Bank 
 

Today, China’s agriculture is facing more and more challenges. As the Food and 
Agriculture Organization of the United Nations reports, China is producing one fourth of 
the world’s grain and feeding one fifth of the world’s population with less than 10 percent 
of world arable land.12 China estimates that by 2030, when its population is expected to 
level off at roughly 1.5 billion, it will need to produce an additional 100 million tons of 
food each year. The country’s sheer size means that a major crop failure or other food 
emergency here could have international ramifications, overwhelming world food 
markets with sudden demand.13 

The excessive use of pesticides and chemical fertilizers in cultivation is also harming 
the food safety and the environment in China. The use of pesticides and chemical 
fertilizers is a major contributor to the harvest in China. However, the way of using them 
is not scientific enough, and the amount of chemical fertilizers is much greater than 
needed. It is not only harmful to the yield, but also causes water and land pollution as 
well as the degradation of arable land.14 Mr. QIAN Keming, the chief economist of the 
Ministry of Agriculture, said in 2015 that China consumed 35% of the total world 
consumption, which is the sum of consumption of India and the US in the same period; 

                                                        
12 See China at a Glance, available at http://www.fao.org/china/fao-in-china/china-at-a-glance/en/ (last 

visited Jan. 5, 2017). 
13 Lauren Keane, China Pins Food-Security Hopes on Humble Potato, Washington Post, May 31, 2010. 
14 MA Weihui, 我国粮食产量十连增背后: 地下水抽上来能当肥料 (Behind the Fact that China’s Grain 

Production Continued to Increase for Ten Years: Ground Water Can Be Used as Fertilizer), available at 
http://finance.sina.com.cn/china/20140314/234318514114.shtml (last visited Jan. 5, 2017). 
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the efficiency of pesticide application in China is only 35%, which is 10%–20% lower 
than in the developed countries.15 It is also reported that years of excessive chemical 
fertilizer use have reduced the productivity of rice paddies in many parts of Hubei 
Province, one of China’s leading rice-producing areas. A local farmer said his chemical 
fertilizer application had doubled but yields were about the same as a decade ago.16  

B. Contributions of Plant Breeding to Food Security and Environmental Protection 

Among the many measures to increase crop yields, the breeding of improved plant 
varieties is undoubtedly a critical one. Prof. YUAN Longping is a well-known innovative 
scientist in China, revered as the “Father of Hybrid Rice.” In 1974, Prof. YUAN 
developed the first high-yielding commercial hybrid rice variety “Nanyou No. 2,” with 20 
percent higher yields than previous varieties. In 1980’s, the hybrid rice technology was 
patented in the US as China’s first agricultural invention and was transferred to a U.S. 
company.17 The success of hybrid rice in China not only successfully supported to feed 
more than 70 million people every year, but also made outstanding contributions to 
reduce hunger around the world. Indonesia, India, Philippine, Vietnam, Bangladesh, 
Myanmar, the US, Brazil, Venezuela, Uruguay, Colombia and some other countries have 
carried out a large area of commercial cultivation. As an innovated agricultural high-tech 
breeding technology of China, hybrid rice is changing the world.18 GM rice varieties are 
also developed in China. Some researchers surveyed randomly selected farm households 
cultivating the super high-yielding hybrid rice and insect-resistant GM rice varieties. The 
research demonstrated that when compared with households cultivating non-GM rice, 
small and poor farm households benefit from adopting GM rice by both higher crop 
yields and reduced use of pesticides, which also contributes to their health.19 The growth 
of agricultural production in China since the 1950’s has been one of the main 
accomplishments of the country’s development and national food security policies. The 
cereal yield of China continued to increase (see Fig. 2). It reached 5,886 kg per hectare in 
2014.  

                                                        
15  QIAN Keming, 我国年化肥使用量占世界的 35%, 相当于美印总和  (China’s Annual Amount of 

Fertilizer Usage Accounts for 35% of the World, and Is Kind of Equal to the Sum of the Amounts in the US 
and India), available at http://lianghui.people.com.cn/2015cppcc/n/2015/0309/c394219-26663668.html (last 
visited Jan. 5, 2017). 

16  ZUO Aipu, LI Li & XIE Kunlun, 湖北多地耕地板结致减产 , 农业专家: 多年化肥施用过多 
(Productivity of Rice Paddies Reduced Due to the Compaction of the Soil in Hubei Province; Agricultural 
Technicians Says: Years of Excessive Chemical Fertilizer Use), available at http://china.cnr.cn/yaowen/ 
20150501/t20150501_518436232.shtml (last visited Jan. 5, 2017). 

17 LI Jiming & XIN Yeyun, Dedication: Longping Yuan, Rice Breeder and World Hunger Fighter, 17 
Plant Breeding Reviews, 4–5 (2000). 

18 HUANG Jikun, Scott Rozelle & Carl Pray et al., Plant Biotechnology in China, 295 Science, 674–677 
(2002). 

19 Id. 
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Fig. 2  Cereal Yield of the US and BRICs (kg/hectare) 

Source: Data from the World Bank 
 

As to the whole world, an unprecedented cumulative hectarage of 2 billion hectares of 
biotech crops, equivalent to twice the total land mass of China or the US, were 
successfully cultivated globally in the 20-year period 1996 to 2015; farmer benefits for 
the period 1996 to 2015 were estimated at over US$ 150 billion. The 2.0 billion 
accumulated hectares comprise 1.0 billion hectares of biotech soybean, 0.6 billion 
hectares of biotech maize, 0.3 billion hectares of biotech cotton and 0.1 billion hectares of 
biotech canola.20 

The development of new plant varieties can also help to reduce the use of certain 
pesticides. One famous example is the Bt cotton. Insect pests have been a major problem 
for cotton production in northern China. China’s farmers have learned to combat these 
pests with several kinds of pesticides, which has less and less impact on the pests and 
much pollution to the soil and environment. Bt cotton was developed by government 
researchers concurrently with its introduction into China by international companies. 
Early as 1990’s, Monsanto, in collaboration with the cotton seed company Delta and 
Pineland, developed Bt cotton varieties 21  for the US which were approved for 
commercial use there in 1996. They began to collaborate with the Institute of Cotton 
Research of CAAS at Anyang, Henan Province in the mid-1990’s. Several of their 
varieties worked well in China. At the same time, scientists in the Institute of Cotton 
Research were working on breeding their own varieties, and the research team began to 
release their varieties in the late 1990’s.22 Bt cotton is spreading rapidly in China, in 
                                                        

20 Clive James, Brief 51: 20th Anniversary (1996 to 2015) of the Global Commercialization of Biotech 
Crops and Biotech Crop Highlights in 2015, available at http://www.isaaa.org/resources/publications/ 
briefs/51/toptenfacts/default.asp (last visited Jan. 5, 2017). 

21 Charles S. Gasser & Robert T. Fraley, Genetically Engineering Plants for Crop Improvement, 244 
Science, 1293–1299 (1989). 

22 Carl Pray, HUANG Jikun & HU Ruifa et al., Five years of Bt Cotton in China: The Benefits Continue, 
31 The Plant Journal, 423–430 (2002); HUANG Jikun, HU Ruifa & Rozelle Scott et al., Insect-Resistant GM 
Rice in Farmers’ Fields: Assessing Productivity and Health Effects in China, 308 Science, 688–690 (2005); K. 
L. Heong, Yolanda H. Chen & David E. Johnson et al., Debate Over a GM Rice Trial in China, 310 Science, 
231–233 (2005). 
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response to farmers’ needs for technology that can help to reduce both the cost of 
pesticide applications and exposure to pesticides. According to former research results, Bt 
cotton can help farmers to increase their yield per hectare, reduce pesticide use and costs 
as well as the number of pesticide poisonings.23  

C. Main Controversy about the New Plant Breeding Technology 

New plant varieties are usually bred for some of the particular characteristics which 
are beneficial to human beings or the environment, such as good taste and appearance, 
high yield, low cost, resistance to disease or insects, efficient use of fertilizer, ability to 
withstand drought, low/high temperature, salty soil or certain other environmental 
conditions and so on. However, there are still a lot of doubts and criticism about the new 
technologies used in modern plant breeding. The main concerns in respect of food 
security and environmental protection include the following aspects: 

1. The Possible Negative Impacts to Agriculture and the Environment. — There are 
fears that the cultivation of some new plant varieties may lead to unpredictable damages 
to agriculture and the environment, and may break the ecological balance. In particular, 
many people are afraid that GM crops and some other kinds of new varieties may lead to 
“super weeds” or “super pests” which are uneasy to resist. Canola is a commonly 
mentioned example, which is developed through conventional selective breeding and 
hybridization from rapeseed, to produce seeds which can create created good-tasting oil. 
Canola crops are now more resistant to diseases, drought and even certain chemicals. 
However, they might cross pollinate with wild mustard to make “super weeds.”24 
Concerns are raised commonly about transgenic herbicide resistance caused by the 
cultivation of GMOs. Herbicide-resistant genes could conceivably jump from genetically 
modified crops to other wild or domesticated species, producing “super weeds” that resist 
conventional control methods.25 

2. Fears of GM Food to Harm People’s Health. — There are no evidence showing 
that GM food are injurious to humans, but there are fears that consuming GM food might 
gradually cause diseases, especially for those GM crops containing antibiotic resistance 
genes left over as residue from the bioengineering process. Another concern is that people 
with allergies could suffer reactions after unwittingly consuming GM food containing 

                                                        
23 HUANG Jikun, HU Ruifa & FAN Cuihui et al., Bt Cotton Benefits, Costs, and Impacts in China, 5(4) 

Agbioforum, 153–166 (2002). Researchers provided evidence that transgenic Bt cotton can produce 
pesticides instead of spraying insecticides and promote the return of natural enemies to provide effective 
biological pest control for cotton and the surrounding fields, thus providing a solution to crop pests and 
diseases. 

24 Please refer to https://www.cs.mcgill.ca/~rwest/wikispeedia/wpcd/wp/c/Canola.htm and http:// 
edquestscience.com/pdf/LS-PFF-4notes.pdf (last visited Jan. 5, 2017). 

25 Matthew P. Feldmann, Michael L. Morris & David Hoisington, Genetically Modified Organisms: Why 
All the Controversy?, 15(1) Choices, 10 (2000). 
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allergenic substances introduced from external sources.26 
3. The Potential Threat Posed by GURTs to Food Security and Ecological 

Environment. — The Genetic Use Restriction Technologies (hereinafter “GURTs”) have 
also aroused widespread concerns in our society. GURTs refer to the methods involving 
specific genetic switch mechanisms that aim to restrict the use of genetic material for 
agricultural purposes.27 It is also called “terminator technology” by people who mainly 
concern about its possible negative effects and is described as creating plant varieties 
which “kill” their own next generations. Many people worry about the food safety issue. 
Most of all, there are fears that the crops may be contaminated with GURT sterility and 
the genetic leaks could pose serious threats to the food security. 

Some researchers claimed some possible benefits in applying this “terrifying” 
technology. One possible benefit of GURT, ironically, is that it may prevent the gene flow 
of transgenic materials into fields of neighbors who do not want to grow GMOs. Thus 
GURTs may provide part of a solution to biosecurity concerns relating to genetic 
contamination and might be used as strategies to impede the global transgene 
movement.28 Some researchers also discussed GURT’s potential economic benefits of 
providing incentives for seed companies to increase investments in R&D of new plant 
varieties.29  

D. Related Concerns on the Legislation of Protection of New Plant Varieties 

Considering the positive impacts of new plant varieties breeding on agriculture and 
environmental protection, and the fact that the innovation of new plant variety is often 
costly and easy to propagate, China provides the legal protection of new plant variety, to 
encourage innovations in the field of plant breeding. This is also required in the 
Agreement on Trade-Related Aspects of Intellectual Property Rights (hereinafter 
“TRIPS”). However, as discussed in the preceding sections, there are many concerns 
about the innovations of plant breeding, and based on that, some people point out 
questions or amendments to the legal protection of new plant variety. Some people 
believe that no plant variety right should be granted to GMOs. Some people suggest that 
we should not grant plant variety rights to varieties containing GURTs. India provides a 
ban to GURTs in the Protection of Plant Varieties and Farmers’ Rights Act. Article 29(3) 
of the Act provides that “no variety of any genera or species which involves any 
technology which is injurious to the life or health of human beings, animals or plants 

                                                        
26 Id. 
27 D. J. F. Eaton & F. W. van Tongeren, Genetic Use Restriction Technologies (GURTs): Potential 

Economic Impacts at National and International Levels, Project Report, No. 6.02.01, Agricultural Economics 
Research Institute (LEI), The Hague, at 11 (2002). 

28 Melissa J. Hills, Linda Hall & Paul G. Arnison et al., Genetic Use Restriction Technologies (GURTs): 
Strategies to Impede Transgene Movement, 12(4) Trends in Plant Science, 177–183 (2007). 

29 See Eaton & Tongeren, fn. 27 at 19–26. 
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shall be registered under this Act,” and the Act also makes it clear that “any technology” 
includes GURT and terminator technology.30 The International Union for the Protection 
of New Varieties of Plants (hereinafter “UPOV”) claims that with respect to varieties 
containing GURTs, it should be noted that such varieties may be granted plant breeders’ 
rights if they satisfy the conditions, in a report replying questions of the Convention on 
Biological Diversity.31 In China, Article 26(2) of the 2016 Seed Law provides that a new 
plant variety that violates any law, endangers public interest or damages the ecological 
environment shall not be granted the right to new varieties of plants. However, it is still 
unclear how to determine whether a new plant variety meets the requirement of the article. 
As discussed in Section C above, a new plant variety might have both pros and cons to 
the food security, food safety and the environment, especially the ones with GURTs or 
other GMOs. Whether or on what condition to grant plant variety right to them might 
have great impacts on the research activities, especially for companies.  

In the following parts, this article briefly reviewed the legal development of the plant 
variety protection in China, analyzed the aim of introducing one chapter on new plant 
variety right protection in 2016 Seed Law, and discussed suitable ways to encourage the 
breeding of new varieties of plants for the benefit of the society as well as to control the 
risks due to the research, production and marketing of some new plant varieties.  

II. THE LEGAL DEVELOPMENTS OF CHINA’S PLANT VARIETY PROTECTION 

The developments in China’s seed industry and commercial seed market are 
inextricably intertwined with changes in the supporting research and development 
markets and regulations. 32  Mr. LIU Zhenwei, who is a member of the Standing 
Committee of the National People’s Congress (hereinafter “NPC”) and the vice chairman 
of the NPC Agriculture and Rural Affairs Committee, concluded that the evolution of the 
seed industry development in China could be divided into three main stages. We can 
analyze the legal development of China’s plant variety protection in these stages.  

A. Stage 1: Farm-Saved Seeds as the Main Source of Seed Supply (1949–1977) 

In the beginning of this stage, farmers bred plant varieties in their own fields and 
saved seeds from their harvest to cultivate in the next season. In the later phase of this 
stage, facing the severely degeneration of crop seeds, China established a “three-level 

                                                        
30 Protection of Plant Varieties and Farmers’ Rights Act of India, 2001, art. 29.  
31 UPOV, Position of the International Union for the Protection of New Varieties of Plants (UPOV) 

concerning Decision VI/5 of the Conference of the Parties to the Convention on Biological Diversity (CBD),  
Apr. 11, at 1–5 (2003). 

32 Bonwoo Koo, Philip G. Pardey & QIAN Keming et al., The Economics of Generating and Maintaining 
Plant Variety Rights in China, Environment and Production Technology (EPTD) Discussion Paper, 2003, 
available at http://www.ifpri.org/publication/economics-generating-and-maintaining-plant-variety-rights- 
china (last visited Jan. 5, 2017). 
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seed breeding and promoting system,”33 but the seed degeneration problem is still very 
common due to the low level of technology and management ability. In this stage, there 
was no seed industry or commercial seed market in China.  

B. Stage 2: Uniform Seed Supply by State-Owned Seed Companies (1978–2000) 

Since 1978, China has carried out the policy of reform and opening up gradually. In 
the early phase of this stage, each county established a county seed company based on the 
former seed stations. These county seed companies had a monopoly position and supplied 
seeds within the county uniformly. In 1995, China began to implement the “Seed 
Project,” mainly including seed breeding, production and reproduction, processing and 
packaging, sales promotion and quality management. The Seed Project improved the 
quality of seeds in China. In the meanwhile, China began to reform its agricultural market 
as well as the seed management system, separating the regulatory functions and the 
business operations of the seed companies. The 1989 Seed Administration Regulation 
made it clear that the state-owned seed companies and other types of agribusiness 
companies conducted seed business operations, and “the distribution of hybrid seeds for 
the main crops shall be organized by units designated by the people’s government at and 
above county level.”34 At this stage as a whole, the state-owned seed companies and 
research institutes dominated the breeding of new plant varieties and the seed market 
lacked competition.35 

The most significant changes to the law on R&D incentives also occurred at this stage. 
In China, the Patent Law firstly came into force in 1985, and has been revised three 
times36. The Patent Law made it very clear that no patent should be granted for any new 
plant variety or animal variety in China. Plant variety breeders may apply for the breeding 
methods. Thus, there was no intellectual property (hereinafter “IP”) right for new plant 
varieties until the promulgation of the plant variety protection regulations of China in 
1997.  

In 1997, China enacted “the Regulations of the People’s Republic of China on the 
Protection of New Varieties of Plants” (hereinafter the “Regulations on New Plant Variety 
Protection”) and the implementing regulations on the protection of new plant varieties 
relating to agriculture and forestry respectively. In many people’s viewpoints at that time, 
providing protection of plant varieties was mainly to meet the requirement of TRIPS. 
                                                        

33 The “three-level seed breeding and promoting system” consisted of three parts: the county’s fine-seed 
multiplication farms, the commune’s fine-seed multiplication farms and the production team’s seed fields. See 
LIU Zhenwei, 关于种子法修改 (On the Modification of Seed Law), 8 农村工作通讯 (The Country Work 
Communication), 7–16 (2015). 

34 中华人民共和国种子管理条例 (Seed Management Regulation of the People’s Republic of China), issued 
by the State Council on Jan. 20, 1989, effective on May 1, 1989, art. 20.  

35 See Koo, Pardey & QIAN et al., fn. 32. 
36 中华人民共和国专利法 (Patent Law of the People’s Republic of China) was revised in 1992, 2000, 

2008, respectively. 
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China was working hard to join WTO in the 1990’s,37 especially considering the 
challenges of the huge economic transition and the large amount of oppositions in China. 
Protecting new plant variety right as well as other IP rights are also important to China’s 
market economic development and the international trades. In 1999, China joined the 
1978 Act of the UPOV Convention to further facilitate international agricultural trades. 

The protection for new plant variety right, as well as the development of socialist 
market economy and joining WTO, have promoted the development and innovation of 
breeding new plant varieties in China. The establishment of IP rights on new plant 
varieties itself is not enough to encourage innovation, especially for the innovations 
meeting people’s needs. IP, including new plant variety right, is a tool to remedy certain 
market failure in a free market when innovation is costly and is easy to copy. The 
development of corresponding market economy is the necessary foundation and system 
support. The 2000 Seed Law brought the innovation of new plant varieties into a new 
stage.  

C. Stage 3: Market-Oriented Seed Supply Development (2000–Now) 

In 2000, China promulgated the first Seed Law, which provided the legal basis for 
promoting the development of diversified seed market entities. The seed industry of 
China began to transform from a planned economy to a socialist market economy. The 
Seed Law also provided general and main provisions for the protection of new plant 
varieties.38 The State Council, the Ministry of Agriculture and the Ministry of Forestry 
have promulgated more than 40 regulations supporting the Seed Law. Many provinces 
and cities have made local seed regulations.39 These laws and regulations formed a 
multi-level law system for promoting and regulating the seed industry, as well as 
encouraging the innovation of breeding new plant varieties.  
                                                        

37 In 1986, China applied to join (or to say rejoin) the General Agreement on Tariffs and Trade 
(hereinafter “GATT”). When WTO replaced GATT in 1995, China went on to apply to join WTO. 

38 中华人民共和国种子法 (The Seed Law of the People’s Republic of China), issued by the Standing 
Committee of the National People’s Congress on Aug. 7, 2000, effective on Dec. 1, 2000. Art. 12 provides: 
The State applies the system of protecting new plant varieties, whereby the plant varieties cultivated by 
artificial means or developed from wild plants discovered, which possess the characteristics of novelty, 
uniqueness, conformity and stability, shall be given the title of new plant varieties and the lawful rights and 
interests of the owners of such plant varieties shall be protected. The specific measures therefore shall be 
applied in accordance with the relevant regulations of the State. Where the varieties selected and bred are 
popularized, the breeders shall be given appropriate economic benefits in accordance with law. 

39 There are many laws and regulations related to the Seed Law in China. For example, the related laws 
and regulations include: Criminal Law, Administrative Punishment Law, Agricultural Law, Agricultural 
Technology Promotion Law, Product Quality Law, Consumer Protection Law, Standardization Law, 
Anti-Monopoly Law, Anti-Unfair Competition Law, Advertisement Law, Measurement Method, Regulations 
on the Protection of Plant Varieties, Regulations on the Safety Management of Genetically Modified 
Organisms, Plant Quarantine Regulations, Regulations on the Implementation of Standardization Law, 
Regulations on Certification and Accreditation Administration, some regulations of the Ministry of 
Agriculture, some regulations of other relevant ministries, some related judicial explanations and so on. 
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Both the Regulations on New Plant Variety Protection and the Seed Law have been 
revised in recent years. The latest version of the Regulations on New Plant Variety 
Protection was revised and came into force in 2013, which mainly strengthened the 
administrative protection of new plant varieties and increased the penalty.40 The Seed 
Law was revised in 2015 for the first time and came into effect on January 1, 2016, 
aiming to promote the development of China’s seed industry, strengthen national food 
security, and solve various problems of the protection of new plant varieties and the 
supervision and management of seed production and business operation. The new Seed 
Law sets up a new chapter on “New Variety Protection” to further strengthen the key 
systems for the protection of new plant varieties at the legal level.41 

We could take a look at the differences between that new chapter on “New Variety 
Protection” between the draft42 and the final version of the Seed Law revision. In the 
draft of the revision, Article 28 introduced the concept of “essentially derived varieties” 
and made it clear that people can apply for new plant variety rights for essentially derived 
varieties but they should get licenses from the right owners of the initial varieties for 
commercial uses. Article 28 of the draft also authorized the Ministry of Agriculture and 
the Ministry of Forestry to determine separately the type of plant species, the criteria for 
determination and the starting time for the implementation of the essentially derived 
varieties. The purpose of the article is to strengthen the incentive and protection of the 
original innovation, and to solve the existing problem of the large amount of imitation 
plant varieties. However, this article aroused great controversy in China since a lot of 
people believe that it would do harm to the innovation in the current China because of the 
relatively low R&D capability of China. Although Article 28 of the draft gave a great 
operating space and left a transitional period, this article was finally removed from the 
final version of the Seed Law revision, leaving this issue for further researches and 
discussions. Anyway, the introduction of a new chapter in the revised Seed Law to 
provide the fundamental rules for the protection of new plant varieties reflects China’s 
great emphasis on promoting and protecting agricultural innovation. 

Meanwhile, the revised Seed Law also reflects China’s efforts to balance 
appropriately the promotion of agricultural innovation and the public interest. The revised 
Seed Law includes provisions which primarily aim at protecting the public interest. 
Paragraph 2 of Article 26 provides that a new plant variety that violates any law, 
endangers public interest or damages the ecological environment shall not be granted the 
right to new varieties of plants. Article 29 provides that use of an authorized variety under 
any of the following circumstances is allowed without the permission of or payment of 

                                                        
40 中华人民共和国植物新品种保护条例 (2003 修订) (Regulation of the People’s Republic of China on 

Protection of New Varieties of Plants (2003 Revision)), arts. 39–40. 
41 See fn. 6 arts. 25–30.  
42 种子法(修订草案)全文 (Full-Text of Draft of Revision of the Seed Law), available at http://www. 

farmer.com.cn/xwpd/jsbd/201505/t20150506_1031183.htm (last visited Jan. 5, 2017). 
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royalty to the owner of the right to new varieties of plants. However, other rights enjoyed 
by owner of the right to new varieties of plants in accordance with this Law and the 
relevant laws and administrative regulations shall not be infringed upon: (1) use of the 
authorized variety for breeding and other scientific research activities; and (2) 
self-propagation or self-use by farmers of propagation materials of the authorized 
variety.43 Article 30 provides: “for the purpose of national interest or public interest, 
competent agriculture and forestry departments of the State Council may make decisions 
on a compulsory license to exploit the right to new varieties of plants, which shall be 
registered and announced to the public. The entities or individuals that have obtained the 
compulsory license do not have the monopolized exploitation right, and have no right to 
permit any other person’s implementation.” 

The plant variety right gradually gets attention in our society. The number of 
applications for new plant variety right keeps growing. There were over 1,200 
applications each year in 2011–2015, which took the 2nd place in UPOV (see Fig. 3). By 
July 2016, there have been 16,137 applications in total (increased from 114 in the year 
1999 to 2,055 in the year 2015) with 7,823 granted (increased from 0 in the year 1999 to 
1,414 in the year 2015)44. Among all applications, the field-crops takes absolute majority 
of about 82%, of which includes rice, corn, wheat and soybean. Vegetables only share a 
small percentage of less than 10% (see Fig. 4). In the recent years, there are more 
applications from companies, rather than from research institutes and individual 
persons.45 If we look further into the details, we can see that a large amount of the  
 

 
Fig. 3  The Application Number (Squares) and the Granted Number (Triangles) of New Plant Variety Right 
(1999–2015) 
                                                        

43 This provision is also included in the Regulations on New Plant Variety Protection. See fn. 40 art. 10. 
44 Data is from the Office for the Protection of New Varieties of Plants, Ministry of Agriculture of the 

People’s Republic of China, available at http://www.cnpvp.cn/Gazette/GazetteQuery.aspx (last visited Oct. 29, 
2016). 

45 Id. 
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Fig. 4  Field-Crops Takes Majority Share of New Plant Species Applications 

 

applications are from international joint ventures and foreign invested enterprises.46 It 
suggests that a large part of the Chinese local companies still lack the advanced breeding 
technology, and the domestic investment. Also, based on the application amount of 
different kinds of new plant varieties in China, we can see that the structure of the new 
plant varieties research is still to be improved. The incentives from new plant variety right 
protection and the market can help to improve these problems. 

Through the legal development history in China, we can see that the development of 
legal protection of new plant varieties is intertwined with the construction of the socialist 
market economy. The protection of new plant varieties is to make up for the market 
failure and to assure the innovative breeders’ interest in the market competition. China 
has been providing more legal protection to new plant variety right through legislation, 
and has also been trying to strengthen both the judicial protection and the administrative 
protection of the plant variety right in the recent years, with the aim of encouraging the 
development of new varieties of plants, for the benefit of society. The chapter on “New 
Variety Protection” in the recently revised Seed Law shows the attention of providing a 
well-balanced system for both the protection of new plant varieties and the public 
interests. Article 26(2) bans a new plant variety from being granted the variety right if it 
endangers public interest or damages the ecological environment. If we inappropriately, 
overly and broadly interpret this provision, it may undermine the functions of 
encouraging innovation of the new plant variety protection. To interpret the provision 
properly, we should pay attention to the role of the new plant variety protection in the 
whole system of laws in respect of plant breeding and biotechnologies. 

III. SUGGESTIONS TO THE LAW SYSTEM ON NEW PLANT VARIETY PROTECTION 

A. The Role of New Plant Variety Protection 

As we have discussed in the previous parts in this article, innovations in the field of 
                                                        

46 Id. Among the top 10 companies, 4 of them are foreign companies: Monsanto, Dupont Pioneer, 
Anthura and Syngenta. 
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plant breeding contribute a lot to China’s food security and have possible benefits to the 
environmental protection. China is deepening its economic reform to ensure that the 
market plays a “decisive” role in allocating resources. However, without legal protection, 
the new plant varieties can easily be propagated (copied) and their breeders may not 
recover their investment in the market competition. The first article of the Regulations on 
New Plant Variety Protection clarifies the purpose of the regulation: “these regulations 
are formulated in order to protect the new plant variety right, encourage the breeding and 
use of new varieties of new plant varieties, and promote the development of agriculture 
and forestry.” As with other IP rights, the new plant variety right is a private right, and the 
Preamble of the TRIPS Agreement clearly states that WTO members recognize that 
“intellectual property rights are private rights.”47 The Regulations on New Plant Variety 
Protections should focus on the conditions for granting plant variety rights, the subject 
matter and object of the rights, the scope and limitations of the rights, the liability of 
infringement, etc. Public interest should be considered and well-balanced, but the rules 
for regulating seed market and the restrictions on the marketing of GMOs, etc. are 
generally not appropriate to be regulated in this regulation. Furthermore, merely 
regulating GMOs and other kinds of biotechnologies in the Regulations on New Plant 
Variety Protection is not enough, since the breeders of new plant varieties may not apply 
for new plant variety rights. Food security and environmental protection are very serious 
and important issues. The law system should provide more extensive regulations on the 
research, production and marketing of the new plant varieties, to make sure these 
activities will not bring serious damages. 

There is another thing that we should keep in mind that the grant of new plant variety 
right does not mean the variety will be verified as suitable for popularization. This is the 
same concept with that the drug patent examination and the drug evaluation are two 
different processes with different goals. The grant of new plant variety right is only an 
affirmation to innovation, while not passing the verification to popularization in one 
region does not necessarily mean the new variety should not be granted a variety right. 
The innovations adapt to the needs of market and people’s living consumption usually are 
created upon previous innovations. The previous research results maybe not suitable for 
popularization in a certain region, but they might be important foundations for the 
subsequent innovations. The grant of new plant variety right can also lead to the 
disclosure of knowledge, which can enable subsequent innovations. Therefore, when 
designing the legal system, we should keep in mind the purposes and functions of the 
Regulations on New Plant Variety Protection, and take the principles and relationships in 
the field of innovation into consideration.  

While aiming at promoting innovation, the Regulations on New Plant Variety 
Protection and the chapter on “New Variety Protection” of the 2016 Seed Law also 

                                                        
47 See the 4th Recital of the Preamble of the TRIPS Agreement. 
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contain provisions limiting the protection scope or restricting the free exercise of a new 
plant variety right for public interest. For example, Article 30 of the 2016 Seed Law is a 
provision on compulsory licenses, aiming at promoting the application of beneficial new 
plant varieties for the purpose of national interest or public interest. Article 26(2) of the 
Seed Law bans a new plant variety from being granted the variety right if it violates any 
law, endangers public interest or damages the ecological environment. 

When applying Article 26(2), we should pay attention to the long-existing principle of 
technological neutrality in IP laws. The basic idea of the principle is that in general cases, 
IP law should not set up conditions which will help or impede particular types of 
technologies. Technologies are usually constantly evolving. The development of 
technology may usually have a certain trend, but it may also achieve a breakthrough in an 
unexpected area. The development of technology depends on the innovation of many 
people, and no one can fully predict its development, including the legislators. One 
meaning of the technological neutrality principle is that a technology should not be 
entirely banned in an IP law as long as it may have legitimate uses. Laws should not 
impede innovation without careful study and fully justification. For new plant varieties 
which are not purely for illegal purposes and may have possible benefits to the society, 
they may still be granted new plant variety rights as long as they satisfy the conditions. 

For example, with respect to varieties containing GURTs mentioned in the first part of 
this article, UPOV says it should be noted that such varieties may be granted plant 
breeders’ rights if they satisfy the conditions, while India disagrees and provides a ban to 
GURTs in the Protection of Plant Varieties and Farmers’ Rights Act. Along the costs and 
risks of GURTs, many researchers also list several potential benefits of GURTs to farmers, 
breeders, governments and the society. The listed benefits include increased productivity 
from improved crop genetics due to increased research and development investment, 
increased share of research benefits from new products, reduced investment requirements 
in breeding, fewer enforcement costs for plant variety protection, reduced food costs, 
etc.48 Although there may be potential or undiscovered risks, there may also be potential 
benefits. We are not saying that the plant varieties with GURTs should be popularized. It 
is just that as an IP law aiming at promoting innovation, those varieties can be granted 
plant variety rights to encourage the research that may lead to results beneficial to our 
society, as long as the activities do not violates any law or regulations.  

B. Systematic Regulations on the Research, Cultivation and Marketing  
of New Plant Varieties 

The potential risks and costs of new plant varieties to food security, food safety and 
ecological environment are very important issues. The research, production and 

                                                        
48 Rene C. Van Acker, Anthony R. Szumgalski & Lyle F. Friesen, The Potential Benefits, Risks and Costs 

of Genetic use Restriction Technologies, 87 Canadian Journal of Plant Science, 755–760 (2007). 
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marketing of new plant variety should be carefully studied and strictly regulated through 
the relative laws and regulations of the law system, including the seed law, the 
environmental protection law, the food safety law, the regulations on administration of 
agricultural GMOs safety, and so on.  

A lot of other countries have adopted such regulatory modes. Canada utilizes a 
three-pronged regulatory approach that differentiates between agriculture (crops), food 
and the environment, to regulate biotechnologies and hence, GMOs, involving seven 
federal government agencies.49 In the US, a policy statement published in 1986 entitled 
the Coordinated Framework for Regulation of Biotechnology (hereinafter “Coordinated 
Framework”) set forth the basic approach to the regulation of biotechnology including 
GMOs. The Coordinated Framework policy confirmed that the regulatory jurisdiction 
over biotechnology products would be allocated in the same manner as conventional 
products, using existing laws governing conventional products, involving three main 
agencies, which are the U.S. Department of Agriculture’s Animal and Plant Health 
Inspection Service (hereinafter “APHIS”), the Food and Drug Administration (hereinafter 
“FDA”), and the Environmental Protection Agency (hereinafter “EPA”). 50  The 
Coordinated Framework focused on the nature of the products rather than the process in 
which they are produced.  

In various fields of modern technologies, proper regulation and incentives for 
innovation are both the essential themes. Scientists want freedom and flexibility to 
engage in research, while the systematic and scientific regulations have functions of 
guiding the research of new plant varieties through the market economy. The incentives 
provided by variety right to breeders are mainly achieved through market competition. 
Thus most breeders will put most of their efforts on the varieties which can be verified as 
suitable for popularization, since the breeders of those varieties have higher chances to 
make profit in the market. Instead of choosing the technological winners and losers 
directly, the regulations of the whole law system and the market can function together to 
guide the breeders to be committed to breeding new varieties that meet the needs of food 
security, food safety and environmental protection. 

With the systematic regulations of new plant varieties, the Regulations on New Plant 
Variety Protection can focus on providing well-balanced incentives to innovations in the 
field of plant breeding, leaving the regulations for keeping food security and 
environmental protection to more specific laws and regulations, no matter whether or not 
the breeders have applied for a variety right on it.  

CONCLUSION 

Plant breeding has a long history and contributes a lot to the food security and 

                                                        
49 Chris A. Wozniak & Alan McHughen, Regulation of Agricultural Biotechnology: The United States 

and Canada, Springer Science & Business Media (New York), at 15–35 (2012). 
50 Luis Acosta, Restrictions on Genetically Modified Organisms: United States, Legal Report, (2014). 
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environmental protection in China. The protection of new plant varieties is a key legal 
system to encourage innovation in the field of plant breeding in the market economy. 
However, since the general public of China is skeptical about the safety of crops bred 
with modern biotechnologies, especially GM technologies, some people propose to 
introduce more regulations on biotechnologies in the Regulations on New Plant Variety 
Protection, such as to strictly ban the plant varieties containing GURTs from being 
granted plant variety rights.  

There are multiple values related to the new plant varieties, and different laws usually 
have different focuses and functions. It is not appropriate to put too many diversified 
functions into the Regulations on New Plant Variety Protection. The new plant variety 
right is a private right, and the development of the regulations of new plant variety 
protection is intertwined with the development of China’s socialist market economy, 
aiming to provide economic incentives for innovation in the field of plant breeding for the 
benefits of our society. We should keep the principles and relationships in the field of 
innovation in mind when interpreting the regulations on the protection of new plant 
varieties. IP laws should not impede innovation without careful study and fully 
justification. For new plant varieties which are not purely for illegal purposes and have 
possible benefits to society, they may be granted new plant variety rights as long as they 
satisfy the conditions. On the other hand, our law system should provide systematic and 
scientific regulations on the research, cultivation, marketing and importation of new plant 
varieties to ensure the food security, food safety and environmental protection, which can 
also become an actual guidance to the research of new plant varieties through the market 
economy. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


