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As the rapid development of GeneticallyModified crops, Chinese government has been increasing
its efforts in GM crop biosafety management. However, the rapid expansion of Bacillus
thuringiensis (Bt) cotton varieties and less regulated seed industry also resulted in a large amount
of Bt cotton varieties that bypassed China's biosafety regulations. This study shows that the Bt cot-
ton varieties without biosafety certificates (BC) have been widely used by farmers in practice.
Econometric analysis further shows that the Bt cotton varieties with BC outperform the varieties
without BC in terms of pesticide use. The paper concludes with policy implications.
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1. Introduction

Themultiple benefits and success of Bacillus thuringiensis (Bt) technology have beenwell documented inmajor countrieswhere Bt
crops were planted (Hurley, Secchi, Babcock, & Hellmich, 2001; Pray, Ma, Huang, & Qiao, 2001; Qaim, 2003). For example, the empir-
ical studies in China showed that Bt cotton adoption has derived significant andmultiple benefits, including increasing yields and fall-
ing production cost from the reduction of pesticide applications (for example, Huang, Hu, Pray, Qiao and Rozelle, 2003; Huang, Hu,
Rozelle, Qiao, & Pray, 2002). Such gains also have been translated into economic, human health and environmental benefits
(Hossain et al., 2004; Kouser & Qaim, 2013). In developing countries, Genetically Modified (GM) crops also have contributed to pov-
erty reduction, improvements of nutrition and food security (Qaim, 2010). In addition, empirical studies showed that the benefits that
GM crops had generated are stable in a longer-term (Kathage & Qaim, 2012; Smale et al., 2009).

However, along with the above positive evidences, significant opposition to GM technology has aroused. The negative attitudes
often seem to dominate the public debate on the advantage and disadvantage of GM technology, especially in recent years
(Cleveland & Soleri, 2005; Kathage & Qaim, 2012). Those against GM technology worry that thewidespread of GM crops would dam-
age environments and human health and have adverse social implications (Friends of the Earth, 2008; Sharma, 2004).
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Due to the rising public reservations and the existence of externalities, the GM technology is heavily regulated (Qaim, 2009). For a
novel technology, regulators are extremely cautious to make sure that the food produced under this novel technology is safe for
human and environments. At the same time, the rising opposition also gives the government high pressure to regulate GM technology
strictly. As a result, GM seed varieties are heavily regulated in most countries where GM crops were planted (Qaim, 2009). For exam-
ple, according to regulations released in China, no GM crop varieties without biosafety certificate (BC) can be sold in the market
(Huang & Wang, 2002).

One of the consequences from strict biosafety regulation is the widespread of unapproved varieties in practice. Well-established
and implemented regulations can strike low quality seeds (for example thosewithout biosafety certificate) out of market and benefit
both the farmers and consumers. However, no benefit comes without cost (Smale et al., 2009). Strict regulation and high cost associ-
ated with regulatory process have prevented some seed companies, especially those small seed companies, from applying for official
certificates (Pray, Huang, et al., 2006). On the other hand, weak intellectual property rights (IPR)makes getting genetic materials easy
and less expensive in developing countries. Consequently, even small seed companies can produce their own varieties. Moreover, the
existence of tens of thousands of seed companies/dealersmakes implementing seed laws and regulations andmonitoring violations a
hardwork (Huang, Chen,Mi, Hu, & Osir, 2009). All these factors, working together, make unapproved varieties quite common in prac-
tice (Herring, 2007).

The existence of the unapproved varieties raised several questions. For example, how serious are unapproved varieties (or the va-
rieties without BC) in farm field?More importantly, how is the efficacy of these Bt cotton varieties without BC in controlling insects in
field production? Do farmers consider the Bt cotton varieties without BC different from those varieties with BC? In other words, do
farmers spray more pesticide in fields where varieties without BC are planted than in the fields where varieties with BC are planted?

The overall goal of this study is to empirically answer the above questions. Tomeet this overall goal, we have three specific objec-
tives. First, we provide a profile of China's biosafety regulations and seed market. Second, using survey data collected in Northern
China Plain, we document the share of cotton varieties without BC and descriptively chart the way that farmers appear to spray
more in plots planted with varieties without BC than those planted with varieties with BC. Finally, we empirically estimate whether
BC, all other things equal, are associated with farmer' pesticide use by estimating multivariate regression econometric models.

The rest of the paper is organized as follows. Section 2 briefly provides background information on China's biosafety regulations
and the existence of varietieswithout BC in China's cotton seedmarket. The data collected from farmhousehold surveys are described
in Section 3. Then we empirically examine the efficiency of these two types of Bt cotton varieties (i.e., varieties with BC and varieties
without BC) through their performance in farmers' fields. Discussion and policy implications from this study are provided in the final
section.

2. China's biosafety regulations and varieties without BC

As the rapid development of GM industry, the Chinese government has paid great attention to the biosafety management of GM
crops (Huang&Wang, 2002). In early 1993, the Chinese State Science and Technology Commission (SSTC) released the first set of bio-
safety regulations, the “Safety Administration and Regulation on Genetic Engineering” (Chinese State Science and Technology
Commission, 1993). Following the SSTC's regulations, theMinistry of Agriculture (MOA) issued the “ImplementationMeasures for Ag-
ricultural Biological Engineering” in 1996 (MOA, 2005). Since then, the policy and regulatory on biosafety have become more strin-
gent. In May 2001 the State Council decreed a new set of policy guidelines, the “Regulations on the Safety Administration of
Agricultural Genetically Modified Organisms (GMOs)” to replace the early regulations issued by SSTC in 1993. MOA also announced
three new implementation regulations to replace their earlier rules. The new framework, which took effect inMarch 2002, greatly ex-
panded the scope of regulation to include more detailed rules on biosafety management, trade and labeling of GM food products.
These laws and regulations consisted of general principles, safety categories, risk evaluation, application and approval, safety control
measures, and legal responsibilities.1

In addition, special institutions in charge of the formulation and implementation of biosafety regulations on agricultural GMOs and
their commercialization were established. The National GMOs Biosafety Committee was established in 1997 when the first GM crop,
Bt cotton, was commercialized. As a major player in the process of biosafety management, this committee evaluates all biosafety as-
sessment applications related to experimental research, field trials, environmental release, pre-production and commercialization of
agricultural GMOs. It provides recommendations (approval or disapproval) to the Office of Agricultural Genetic Engineering Biosafety
Administration (OGEBA). The OGEBA is responsible for the final decision onwhether to approve an application. If the commercializa-
tion of a GM crop is approved, the applicant will receive a BC for commercialization.

Biosafety regulation institutions have been also established at agricultural bureaus at local levels (i.e., province and county). These
local institutions are mainly in charge of the monitoring and reporting GM crop production and marketing at their own region after
approval of GM crop commercialization by MOA. However, based on our field interviews, capacity of most local biosafety regulation
institutions is weak.2 Given largely unregulated seedmarkets in China, which is further discussed below, the actual role of monitoring
GM crop production and marketing is very limited.

1 The detailed discussions on China's biosafety regulations, tests, process and application have been published in the literature (for example, Huang &Wang, 2002;
Pray, Ramaswami, et al. 2006).

2 Monitoring and management of agricultural GMOs are sideworks of local agriculture bureau. And because there are tens of thousand seed companies/dealers, it is
reasonable to assume the cost of violations of agricultural laws and regulations is quite low as the probability of being caught and punished is very low (Huang &Wang,
2002; Pray, Ramaswami, et al., 2006).
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