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ABSTRACT

Considering population growth, limitations on land and water resources, and
contamination to the ecosystem due to agricultural activities, current rice production in China is
facing pressure to fulfill national demand. Self-sufficiency of rice has been a long-held political
objective of the Chinese government and it is national goal to maintain the equilibrium between
the national production and consumption or even achieve a supply surplus in rice. With the
developing bio-technology of genetic modification (GM), scientists believe that using genetically
modified cultivars may ease the pressure mentioned above. However, both the government and
the people are very cautious about large-scale cultivation and commercialization of GM rice and
have concerns over public health, environmental safety, economic stability and other diverse
impacts. The consumers’ acceptance, producers’ adoption of these new products, the political
environment, and the cost benefit effectiveness of GM rice being commercialized has remained
ambiguous within the constantly changing social media and political environment. The main
objective of this thesis is to describe the political environment and perspectives of consumers to
understand the barriers and controversies to accept and use GM rice by conducting research
regarding consumers’ attitudes and their willingness to pay (WTP) for GM rice based on
different information treatments. The other purpose of this study is to compare the results of this
study with previous studies of Chinese consumers’ WTP and attitudes on GM rice and perform
analyses based on economic, political, and social perspectives to provide contributions on future
policy making.

For this study a nation-wide survey was conducted where 1150 consumer respondents
were randomly recruited of which 994 provided valid data. Geographically the survey sample

pool covered twenty two main rice producing/consuming provinces of mainland China. A double



bounded dichotomous choice contingent valuation method was applied to estimate the
consumers’ WTP. To reduce the hypothetical bias, cheap talk was applied as a calibration
method. Results from the survey are used to develop a welfare analysis based on an econometric
model simulation, to determine under different information treatments if there are significant
differences in the WTP. This research contributes to the literature and policy decision making
in regards to understanding the consumer barriers to and benefits from ricaéM
commercialization. Our results show that consumers’ WTP for GM rice is mainly negative: the
total mean WTP for the entire sample was estimated to require an average 47% price discount for
GM rice. This is a significant change from earlier studies (Lin, et al 2006). Science-based
knowledge about GM rice benefits and risks need to be disseminated to China’s consumers to

improve acceptance and successful commercialization.

Key word: GM rice, China city consumers’ WTP, double boundeshotomous choice, cheap

talk
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INTRODUCTION

Rice is a key, staple food in China and much of Asia. Approximately three billion
people depend on rice as a basic source of food (Redofia et al. 2004). Sixty percent of the
Chinese population relies on rice as their main food grain. Approximately fifty percent of
farmers cultivate rice as their main farming activity. Compared with the 1950s, where it was the
beginning point of boosting rice production, the cultivated area of rice has grown 12.1%, the
yield per hectare has increased by 226% and the total production has risen by 265% (Wang et al.
2006).

Even though China is the largest rice producing and consuming country, it continues to
face a gap between national supply and demand. Based on the history of China including the
famine of the late 1950s (Ashton et al., 1984), food security has been an important concern for
policy making. Even though there are well documented reports which imply that bio-technology
has made substantial contributions on rice growers’ income growth (Pray et al., 2001), the need
for increased rice production is still essential. According to Rosegrant’s estimation, “the cereal
production in China must keep rising to about 40% to meet the needs of demand of the national
population in 2020” (Rosegrant et al. 2001). Meanwhile, the fragmented rice growing patterns,
the degradation of soil fertility in cultivated land, the over-applied fertilizers and pesticides, the
shortage of water resources and the loss of rural labor due to population urbanization have put

pressure on agricultural production as well.



The challenges of Chinese agriculture

Chinese agriculture is characterized by small farshso, with the fragmentation of land
ownership, the average size of farms is decreasiraughout the country, and the number of
small-size holdings increased significantly. In 29¢he average farm cultivated 0.53 ha, that
was spread over 6 separate plots. These small-faers play an important role for food
security and poverty alleviation however this fragmed production system could not fulfill the
rapidly expanding national demand. (Fan et al. 520@n et al., 2006)

Chinesaviollisols (also called Black soils) account for a total as&€d@ million ha, and
the cultivated area in the region is 4.4 million Hawever, due to intensive cultivation, soill
organic matter (SOM) loss, and soil erosion, asgediwith yield suppression has been a serious
problem threatening the future sustainability ofr@se agriculture in the region (Liu et al.,
2006). The annual SOM loss rate is 1.8%, the enasite is 1.24—2.41 mm/year, and soil loss in

1° to 5° sloping farmlands is 220.5 t/hal/year, eespely.

Compared to world averages of fertilizer and pesti application levels, excess
agrochemicals and chemical fertilizers were appigedce fields in China. In 2000, the fertilizer
usage per hectare in China reached 339 kg whickeebet! over 40% of the standard level 225
kg/ha published by FAO; and application rates hau@inued to increase over time (see Figure
1.1). The amount of fertilizer application in Chiisad times higher than in Russia and 2.4 times
higher than the U.S; however, the total utilizat{ptant uptake) is less than 3qQWidawsky et
al., 1998)In addition, the average amount of pesticide apgibn in China keeps increasing; the
annual usage of pesticides in China exceeded 1Ri@nmions in 2004, which is 4 times higher

than 2000. The China National Environmental MomitgrCentre reported that there are 430



million tons of wasteful application of pesticidesr year, which has brought predictable damage
to the ecosystem.

Figure 1 Annual pesticide usage in China (million)t

Source:*Annual Pesticide Usages in China (mt)” Nationair&u of Statistic of China, last
modified November 8, 2013,

Water supply and sanitation in China are facinguaber of challenges due to water
scarcity, contamination, and pollution. Agricultueativities, which account for 62 percent of
the country's per capita water usage, exceeds bg than one-quarter of the world average.
China’s total water consumption also takes a sefiollion China's water supply, where 65% of
the total agricultural water usage is applied t® rcultivation. Nevertheless, according to the
published records by China National Environmentadnibring Centre, a large amount of
pesticides and herbicides leak out of agricultfidtls due to inefficient agricultural activities.
Along 92,100 km of waterways, 49.7% have been ecomated with chemicals and the water in
11% of those failed to meet the quality requirenanan irrigation resourcesun et al., 2000)
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With the expansion of employment in rural entegsisnd the urban sector, the labor
force available for farming has become scarcer amyrareas of the eastern and coastal regions
of China; as a result the farming sector has becpeart-time job. This transaction has negative
impacts on the environment due to the substitutiothemicals for labor. (Huang and Rozelle et
al. 1996) Huang stated in his paper that the ldclalwor may lead to improper allocation of
pesticides.

In conclusion, the conventional rice -cultivation ttpens bring some negative
consequences to the ecosystem and to producti¢és. ddee agricultural acreage in China is less
than two thirds of the United States, however, WlBage of pesticides is many times higher
(Huang et al. 2005), which causes water pollutioobjems and degrades soil quality. The
traditional growing patterns of rice still rely amanual labor; the high frequency of pesticide and

fertilizer applications drives up the productiorsto

Chinese GMO Developing Situation
Some scientists believe that the bio-technologicaltivation method can provide

increased productivity and ease environmental presgMing et al., 2004). Ming believes that
bio-technology could potentially fix the controverdbetween improved productivity and
ecosystem degradation, and accelerate the devetamyees of high-quality genes. China has
to rely on rising productivity and more environmaht friendly production systems. To increase
yield production, reduce water pollution and e#idly allocate land resources, the Chinese
government has attached great attention to biaatdolgical improvements. The development of

new GM crops has been listed as one of the 16 rpappects in The National Program for Long-



and Medium-Term Scientific and Technological Depat@nt 2006-2020 (PRC. State Council,
2006). There is¥ 24 billion ($375 million) special funding for GMae strain research.

Currently China is one of the largest producerbioftechnology enhanced plants and it
has dedicated substantial resources to the develupoi modern bio-technology (Lakhan.et al.
2006). Since 2004, northern and western China wimergt of Chinese cotton is grown hais
(Bacillus Thuringiensis) cotton cultivated acreagemore than 90% of the total cotton acreage.
By 2009 the growing area fdBt cotton nationwide had reached 3,800,000 hectarbs;hw
occupied 70% of total cotton growing land. With ighhadoption rate of 7.5 million small
farmers, Huang stated in his paper that Chiriéseotton cultivation could be marked as the
most successful case in terms of productivity, mes, equity and sustainability. Among all
impact factors, the highly developed agricultuedearch systems has contributed to the lower
cost of Bt cotton seeds by independently producing two tramggconstructs that confer insect

resistance. Lower costs and marginally higherdgielrive a large net profit gain in China. The

large scale growrBt cotton has brought an economic profit of ov#r59 billion. (Jiang
et.al.2011)

The GMO product available for food processing i@ ¢ineatest quantity is GM soybeans,
of which over 50 million tons were imported durig@11. Imported GM soybeans are mainly
used in food processing to make food oil and feedtock feed. (Tan et. al. 2013). The Chinese
Ministry of Agriculture has issued import safetyrtdecates for five varieties of GM soybeans,

all of which have passed through strict environraeand food safety assessments, allowing

! The State Council of the People's Republic of Ch{2@06). The national medium- and long-
term program for science and technology developr{&86-2020).



them to be approved and imported. These safetyssm®mts indicate that the five GMOs

approved for import have the same level of safstthair non-GMO counterparts.

There has been almost no commercialization of G¥. rOnly a small set of countries
have extended GM food crops and most of these tane so in a relatively minor way (James
et al. 2002). James reported that at presentesimablogy is primarily used for industry.
Because of government indecision, biosafety reguiat consumer resistance and trade concerns,
Iran and the United States are the only counthes have approved the commercialization of
GM rice. However, due to consumer resistance to @Mducts and the rising cost of
commercializing new products, no commercializatltas occurred and most of the private
research sector is cutting back on developmentedls such as Monsanto, Syngenta and Bayer

(Rozelle et al.2005).

Currently, there is an active debate on when amwd @Gbina should commercialize iBt
rice. The latest released policy from the Minisftgriculture of PRC indicated thdt rice is
forbidden to be commercialized within the shortteHowever, the trial research for GM rice

has shown positive economic and health resultsaiiget. al. 2010)

In the past 20 years in China, numer@tgice lines have been developed and the first
field tests took place in 1998. By the record @f ktinistry of Environmental Protection of the
PRC, the main institutes for the developmenBbfice in China are public institutions: Institute
of Genetics and Developmental Biology, Chinese &oaayl of Science, Fujian Academy of
Agricultural Science, Huazhong Agricultural Univiidys and Zhejiang University. Public
research expenditures on GM rice in China increé&sed 8 million Yuan (US$1.18 million) in

1986 to 195 million Yuan (US$28.68 million) in 2008 2008 the National Science and



Technology Major Project of the China announceddiévelopment of GM crop strains to be one

of the long term projects.

On October 22, 2009, China’s Ministry of Agricukuissued two biosafety certificates
for commercial production oBt rice lines Huahui No.1 and Shanyu 63 in Hubei proe. A
Chinese Academy of Sciences (CAS)trial researcltateld that the two new varieties of GM
rice, Bt Xianyou 63 and Huahui No.1, have made considenatagress in lowering input costs,
reducing labor intensity, reducing the need foeatides and their harmful effects on beneficial
insects (Huang et al.2010 ). It is been reported lased on the filed data in Hunan and Fujian
provinces, theBt Xianyou 63 varieties could save up to 60% of pedi input application per

hectare and release nine working days of pestaggdication (Huang et al., 2005).

The second generation of Golden rice was developdd health attributes desired by
consumers rather than producers (Rousu et al. 2@a8)en rice is known as containing more
vitamin A than conventional rice. It is designedpt@duce beta-carotene which is known as a
precursor of vitamin A. Using a gene that produbeta carotene, results in the milled rice
having a golden color. This variety was geneticallydified to combat the vitamin A deficiency
(VAD) in countries where rice is the main stapledoVAD can cause temporary or permanent
blindness, increase the rate of child night blirespealso children and pregnant or lactating
woman with VAD tend to have a higher mortality. Dy the past decade, government and
medical agencies have invested considerable effoviarious policies to reduce VAD. Scientists
have a high expectation that Golden rice will baeiuseful approach to address vitamin A
intervention in Asia. Golden rice could be eastlippted in the existing rice growing areas and it

could sustainably address VAD with minimum addidbrexpense. Anderson et al (2005)



estimate the welfare gains from the introductiosofden rice, with a 45% market share in Asia,

its introduction would lead to $17.4 billion annualfare gain.

GM Rice debate

The controversy in China of whether GM rice shdoédcommercialized is large. Public
opinion is characterized by anxiety due to a latkGM rice knowledge, and the asymmetric
information delivered by social media not basedsaientific information or simply just the fear
of the unknown. Twardowski et al. (2010) noted tih&t expansion of the new insect resistance
gene may interrupt the ecosystem by raising thenahaof modified gene transfer during
pollination. However, scientists hold the opposiewvs and believe that GM rice systematically
cultivated has not yet reached a 1% escape leviehvidthe threshold of “Gene Contamination”
determined by international cereal trade. (Shedtoal., 2002; Messeguer et al., 2004; Chen et al.,
2004). The low frequency of gene flow of GM ricetlais point makes it difficult to evaluate if

gene escape will be unpredictable or irreversiiie ihe ecosystem.

Based on the lessons from the case that Mexico Gdkemcontaminated the native
varieties in 2004, some scientists suspect thatflequency gene flow through outcrossing are
inevitable, and it is yet to be decided whethegdascale production of GM rice would further
harm the gene diversitgtu et al., 2003; Chemt al. 2004; High et al., 2004 The fast self-
renewal and rapid adaption of the Bt protease itdrdbwould trigger target insects resistance to
the Bt gene. Whereas in the long term perspective, marmful insecticides would have been
used instead. (Benbrook et al., 2004; Snow et2804) The non-target organisms including
beneficial species may potentially be killed by Bteprotease (Losey et al., 1999, Hilbeck et al.,

2001). Some scientists suggest that long tern emph GM crops on biodiversity and soill



microbial population should be more adequately aedeed (Saxena et al.,, 2002, Wu et al.,

2004).

For the economic impadtu et al. (2012) in his paper did a risk-returnlgsia of each
stakeholder of the rice trading system. He inddtateat as long as short-term profit exists,
farmers will hold a positive attitude to adopt Gider, from the perspective of consumers, due to
the low price elasticity of rice demand and safaigcerns, it may be difficult to determine their
attitude. For both seed companies and domesgcdealers, the attractive return on investment
will trigger great interest for them to enter th®l@arket if it exists. However, due to diversity
of food safety standards and labeling policies,itiernational rice dealers should be concerned

about the high upfront investment issue.

Yang and Li (2006) estimated thBt rice commercialization would bring $3 billion
welfare improvement to both producers and consumme@hina. With 70% and 50% adoption
rate of GM rice, the total welfare will be raised$2.65 billion and $1.98 billion in 2015. The
European Union, Japan and other countries havadlrssued trade barriers against GM rice,
therefore the welfare gains to the world rice magee not significantly influenced. It is worth
noting that with higher productivities through lawieput cost, wide production of GM crops
may precipitate the reallocation of land and otre=ources for other alternative agricultural

products to expand profit.

To provide assistance, protection and to reguleentarket, the government of China has
attached great attention to GMO development overpéist 30 years. During the 1980s, 130
projects were focused on GMOs, 90% of the curnetd trials are targeted on pest resistance or

virus resistance (Zhang et al. 2003). Along wite growing number of research projects, the



government of China released a series of regukamal policies to provide rules and bio-safety
regulations for the market. The first biosafety tagan for GMOs in China was issued in 1993
by the Chinese Ministry of Science and Technol&jwpce then, regulations have been updated
and revised, with the latest version issued in 200lowed by six other regulations issued by
other political sectors. In 2009, “The provisions the administration of food labeling” was
issued by the&seneral Administration of Quality Supervision, Iesfion and Quarantine of the
People's Republic of ChindAQSIQ). This labeling policy clearly stipulates that anyguct
which contains GMO or related GMO materials mustdieeled before transfer to the market.
The latest 1% five year plan on national economic and sociakttgyment in China (2011-2015)
has attached great attention on innovation andcatign of biotechnology breeding. Based on
the 12" five year plan and other plans, the Ministry ofrisglture (MOA) released annually
transgenic major project regulation to supervise assist on the development of biotechnology
breeding and application. Although the current fafjons on agricultural GMOs in China are

comprehensive and elaborate, criticisms and clggieexist.

On the other hand, a series of studies have shewtrah or opposed attitudes of China’s
consumers for GMOs. Zhong et al. 2002 even stdi@iddue to the lack of information, Chinese
consumers’ attitudes toward GMO is very vulneraid they are easily influenced by the media
environment. The Chinese Center for Disease CoatrdlPrevention (China CDC) under orders
from the Ministry of Health of Children in centrdlunan province found that dozens of children
were used in 2008 as test subjects in a US-Chinargsearch project that included GM Golden
rice in 2012. The China CDC reported on Dec 7, 2042t a scientist and an official from the
Zhejiang Academy of Medical Sciences used the angdestamp to renew the ethical review

which had expired due to the fact that informaticas withheld from parents of the children fed

10



golden rice while signing the papers permittingrtictildren to take part in the tests. The media
defined this research as “a typical case of a sieexperiment conducted by unethical means
with illegal procedures. (China Daily, Dec 27 2012This debate lasted for over three months,
and it has likely given Chinese rice consumers latively aggressive and negative attitude

toward GMO.

Because of the above controversies, it is necesgargonduct research regarding
consumers’ attitudes and their willingness to pay &M rice based on different information
shocks. The purpose of this thesis is to measumsurners’ willingness to pay (WTP) for GM
rice. The study also includes a comparison of #mults with previous studies of Chinese
consumers’ WTP and attitudes. The analysis is bagsecbst benefit and social perspectives to
better understand the barriers to GM rice commkzeigon in China. The following sections
provide a review of the previous studies on bothsconers’ willingness to pay for GM rice and
the methodological use of choice experiment. Bexa@81 rice has not been released for
commercial production in the survey area, doublenbed dichotomous choice contingent
valuation was chosen as the hypothetical biddinthateto obtain the willingness to pay of the
rice consumers. To avoid hypothetical bias thathin@ccur during the auction, the value of a

cheap talk text was evaluated.
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Il. LITERATURE REVIEW

Global status of GM crops

It has been two decades since genetically modiregs were first sold commercially
globally. In terms of cultivated area, GM soybears the most widely grown GM crop,
according to the ISAAA report (James, 2012). Sewxmirte percent of global soybeans
cultivated hectares were planted to GM soybeans. §€iybean varieties had impressive
economic benefits ($32.6 billion) for the soybeaovgers for the past decades. GM cotton also
is widely adopted and contributes to higher profiitan production as well. In 2013, seventy
percent of the world’s cotton cultivated area wad Gotton cultivars that were insect resistant
and herbicide resistant, covering over twenty-foullion hectares. Most of the GM cotton is
grown in India, the US and China (James, 2012). @dze and canola are the other two GM
crops which dominate the global market. Seventemmtcies planted GM maize in 2012, the
total acreage has reached fifty seven million hestaBased on Clive James’ annual report of the
status of global GM products and the analysis selédy the GMO Compass, it is very clear that
the total acreage of GMO cultivation has consi$geinicreased since 1996 when it was first

introduced onto the market. Figure 3 shows theajlstatus of commercial GM crops.
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Figure 2 Global Status of commercial GM crops.
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Impressed by the economic benefit generated fr@&m cotton cultivation, the Chinese
government has given great attention to other geailgt modified crops. Starting from the late
1980s, rice scientists were provided with two teeghmillion dollars per year. Huang stated in
his paper that by 2003 there were nearly 24 miltiohars allocated to rice institutions (Huang et
al 2006). Bt rice was characterized as resistant to severlpasts and diseases such as stem
borer. In addition to constant investments in tbgearch projects to stimulate development of
variety innovations, the Ministry of Agriculture &@hina also ratified and provided field trials
for further producing rice varieties with pest stance. The bio-safety certifications for trial
production were issued in 2009; however, becauskeopublic concerns of food safety, and the
contentious social media environment, so far thér®s been no authorization for
commercialization of any GM rice variety.

A significant body of literature provides estimatéthe economic impacts of GM crops
adoption and the literature implies that wide adopof GM rice will boost farmers’ welfare.
(Zhong et al.2003;Yang et al 2006; Huang et al 2@@&8m et al 2009; Fu et al 2012 ). Based on
the data collected from the China National Rice daesh Institute 2008, Tan et al. (2011)
pointed out that there are significant decreasesnfuut costs, and direct health advantages for
farmers ofBt rice cultivation. Rice grower’s acceptance of Berare primarily affected by the
profitability, and commercial production of GM ricghould be easy to popularize among
smallholder farmers.  The implications of the coencialization of GM rice could far exceed
the effect on its own producers and consumers.eflal (2011) determined the factors affecting
cognition of transgenic technology and adoptiorsM rice by farmers in her research in 2011.
She divided the factors into endogenous and exagegooups. Among all the factors, the

farmers’ age and a having a second job were fadstisnated with negative effects on the
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farmers’ willingness to adopt GM varieties. Howeweucational level, years of producing rice,
family income, total acreages of their arable laadd the number of family members were
estimated to be positively associated with GM adeption.

Huang et al. (2003) analyzed the economic impatt&M crops using the GTAP
(Global Trade Analysis Project) model. Their franoekv estimated different scenarios with
regards to domestic production Bf crops and international trade with specific at@mton
import trades and labeling issues. They assumédvttarespect to the same adoption rat®ias
cotton, the supply price for rice will decreasedbput 12% due to cost reduction, and the total
welfare will increase by 4155 million USD.

To test the producers’ favorability towards adoptithe new varieties @t crops,
some scholars have conducted research from thpgmtinge of obtaining higher yields and lower
costs. Qaim et al (2003) concluded in their papat the main factor foBt crops was the cost
reduction through less pesticide application, las®r expenditure and less capital expenditure
on equipment. Their paper also provided experintesnalence about responses to potential
yields improvements, insecticide use reduction higther income margins based on previous
research orBt cotton andBt maize over different countries. The environmemnéédase field
trials showed that under the presence of naturdliaduced attacks of leaf roller and yellow
stem borer without pesticides application, the pobidn from theBt variety Xianyou 63 trait
was 28.9 percent higher yielding than the minvariety (Tu et al., 2000). Huang et al.
investigated the impacts of GM rice on rice farmar2007. They used data collected from rice
trial farmers from 2002 to 2004 and indicated timtegards to different variables, there are
significant differences in pesticide usage and &aghperception on yield loss between GM and

non-GM cultivation. The data showed that the pakticapplication ofBt rice trials is
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14.42kg/hectare whereas the usage of pesticidemBn rice trials is 23.5kg/hectar&t rice
adoption could not only save up to 61% of pesticide but also increase yields by 9-11%. They
claimed that Bt rice cultivation would save inpuatsts for farmers; along with Fu’s conclusion
they assumed that farmers will have positive atéttoward the new varieties as long as there
are economic benefits.
WTP studies about GMOs

From the perspective of consumers’ acceptance, litdeyresearch has been doneRBn
rice; however, many scholars have studied the WiT€bnsumers with regards to other GMO
traits. Huffman et al. (2001) first researched W@ three transgenic foods with different
information provided in two cities in the US. Thegsearch showed a 15% negative price
difference between food produced by genetic maalifo;m methods and conventional food. A
study in France by Noussair et el. (2004) estimaadapproximate 30-37% lower price
difference for GM biscuit and chocolate bars coragdo non-GM products. They also analyzed
the labeling effect on GM; when emphasizing the {abtl, the WTP displayed a decrease of up
to more than 20%. In subsequent research by HufmnarRousu (2007) focused on consumers’
behavior, they reported a 14% price premium for-@dMO food and a higher reduction of the
WTP for the GM products (35%) if the bidders arelyomformed by environmental
organizations. Huffman and Rousu (2007) declarex risults varied significantly with the
information received by the respondents. They alsggested that uninformed consumers are
affected more than informed consumers by infornmatieatment.

Li, Curtis, McCluskey, and Wahl (2003) concludedtt&hinese consumers, on average,
were willing to pay a 38% premiufor GM rice over the non-GM alternatives. They fduhat

the price elasticity of demand for GM rice is ralaly low. For the high-income group in China,
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the ratio of rice consumed to the total diet istigely small compared to other income groups;
therefore compared to the low-income populatiorerehis little effect on the high-income
group’s welfare by using bio-technology to reduggut cost and lower the market price of rice.
Conversely, most survey respondents were willindryogenetically modified foods, and the
willingness to purchase genetically modified foedss higher among those who felt they did not
have adequate or high quality foods available atdo

Curtis, McCluskey, and Wahl (2004) have identifibdee main factors affecting risk
perceptions: government regulation, media covesmgkattitude toward science. They conclude
that government-controlled media coverage in China comeg genetically modified crops has
been very positive. Fifty-four percent of their gmdis claimed to have no knowledge of
genetically modified products at all, and only 7.8%sociated high risk with genetically
modified foods. Additionally, 64.6% of the respontie considered advertising in their food
choice decisions. Howeverecent studies in China found that the consumee@ance of GM
food has declined from 80% of 2005 to 40% in 20RO €t.al, 2012).

There have been an increasing number of studiesoosumer attitudes toward bio-
technology foods in China. Previous surveys suggetitat the majority of Chinese consumers
have favorable or neutral opinions about bio-tetbgy Li et al. (2003) conducted a small
survey to obtain the WTP for bio-technology in Beg, China. Product-enhancing bio-
technology would be more likely to gain a pricerprem of 43.9%. Zhong et al. (2003) stated
that Chinese people know little about GM food. Rdbgss of their knowledge, forty percent will
buy GM food without dramatic reports of disastafm et al. (2006) demonstrate that most
Chinese consumers lack the most basic understafiibgp-technology and its potential risks.

The majority of the respondents (60%) were eithawilling to consume GM food or were
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neutral about the idea, but when given “neutralyr@ed” information about potential GM food
allergenicity, the willingness to purchase droppbdrply. Huang et al. (2008) estimated the
labeling effect for GM product and found the sarasuit as Li et al., for 60% or higher of
respondents, bio-technology and non-bio-technolmgyls are perfectly substitutable, 20% of
the respondents would not buy any bio-tech food 20 would buy it with a price discount.
Using the same survey data set Huang collected@2-2003, Lin et al. surveyed consumers’
attitudes abouBt rice. They found that the acceptance towards GM®©is relatively high. Lin

et al. (2006) also found that the majority of syrgebjects had little knowledge of GM food. De
Steur et al. (2010) did a semi- hypothetical expental auction about folate enhanced GM rice
in Shanxi province, specific to female consumensl Bund they would pay a premium of 33.7%

for nutrient enhanced GM rice.

In general, the previous studies indicated thatroensialization of GM rice in China is
relatively easy to carry out and the rice growdt e benefit from this with respect to higher
profit and health improvement. Many studies shotted China consumers lacked GM
knowledge but held a positive attitude toward GbériHowever, the literature over time has

discerned less favorable acceptance and increassdddge on GM rice.

Consumer attitudes and Information effects

Besides the willingness to pay, some scientistakse curious about what are the factors
that determine consumer attitudes toward GM foodst&Font et al. (2008) summarized an
extensive amount of literature about consumershasiog decisions of GM food and provided a
systematical logic framework to understand the dgiohg) process of consumer behavior when
introduced to GM food. They divided factors intoreg® dimensions which would affect
consumer’s attitude when they are making the pweltgecisions. These dimensions include 1)
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risk and benefit perceptions of consumers and Hmy tvere weighted while making purchase
determinations; 2) individual belief, perceptiomsl attributes such as environmentalism; and 3)
knowledge of products and how consumer value tfogrmation sources. It is not surprising that
geographic region, the social media environmentderdographic characteristics play important
roles for decision making. For instance, the mgjooif the studies which were conducted in
Europe show a general negative attitude to GM prtsdwhereas Lin’s study in China found
that 46-47% of all respondents were supportive ioftéchnology food; in contrast 5-15% of
urban consumers in the survey were opposed toebimblogy food. (Lin et al. 2006) In
addition, education, income, moral consideratioage, gender and other socio-economic
characteristics were found to have direct relatigps with consumer’s acceptance of GM food

as well. (Costan-Font et al.2005; Loureiro et@)4£, Veeman et al.2005; Siegrist et al. 2000)

Information provided to consumers when they west introduced to GM products can
have an impact on their purchasing decision makihggene et al. (2003) introduced
biotechnology information to survey respondentsneygative, positive, and combined (both
negative and positive) perspectives. They found tbasumers whom received only negative
information about biotech modified food offered 3fercent lower bids compared with
conventional food; those who had combined negadive positive treatment offered 16 to 29
percent lower price with regards to regular food avhen the respondents were only given
positive information, they bid higher. They foureir results to be consistent with Fox, Hayes,
and Shogren et al (2002) that consumers placeaegreeight on negative information than on
positive. Lusk et al. (2004) conducted a surveycWwhtovered three states in US and two
countries in Europe. Their subjects were providedormation about GM food with

environmental benefits, health benefits, and b&nah the third world, and the consumer
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reactions varied with regards to type of informat@nd locations. They found that positive
information about GM food significantly affects tdemand of consumers in all of the locations
but France; they also found that objective knowéedgd prior attitudes of consumers have
significant effects on their willingness to pay.uga et al. (2005) conducted research on market
information and labeling information effects on samers’ WTP for genetically modified
tobacco. With market information provided, the aduge of a GM labeling has no impact;
without market information provided, tobacco wittMGabeling leads to a lower WTP. Their
result indicated that positive information redudbe discount consumers placed on genetic
modification. Huffman et al. (2007) studied howgsrknowledge would affect the interpretation
of new information. They found that participantshwprior knowledge of GM discounted GM-
labeled food products more heavily than withoutoprbeliefs. With negative information
provided, participants discounted most heavily@i-labeled products, however, with positive
or two-sided information provided, there was ndistigally significant difference between the

bidding behaviors.

More recently Corrigan and Nayga et al. testedrmftion effects on Golden rice in
2009 by providing four types of information: negati positive, two-tail and no information.
Their findings showed inconsistency with regard3egene et al. They declared that the subjects
whom have been provided with positive informatiavd the highest mean WTP, followed by
those who received no information; the mean WTPtfar-tail information treatment took the
third place, and the lowest mean WTP belongs tpomdents given the negative information

treatment.

The format of the benefit and risk information po®d has an ambiguous effect on

consumers’ willingness to pay estimate. Crowlegle(1994), encouraged subsequent scholars
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to use the two-sided format for the information @hd@.e. positive and negative information).
They asserted that to offer two-sided informatioould enhance credibility, reduce counter-
arguing and generate attitudinal resistance tahatfBhe two-tailed information format is more
persuasive than only one-sided information. Howeklex et al. (2002) reported in his study that
the two-sided information treatment unexpectediyegated lower mean and median WTP than
the no information treatment. They explained ffhienomenon as when participants were faced
conflicting information, the negative one dominatkd positive one, and led to a consequential

decrease in the willingness to pay values dueds &version type behavior.

Media effects

Besides the information effect, some scholars belihat social media discourse and
level of trust in government are both factors whadfect the purchase decision making of
consumers. Curtis et al. (2004) stated that if pedve trust in government their new food
acquisition and food consumption will be regulabedh very positive way. Chou et al (2007)
found that government-controlled media coverag€hima has been very positive towards GM
food. Only 7.85 % of respondents indicated theytigjh risk related with GM technology. The
Chinese government has a great ability to influgreaple’s attitudes toward GM food by their
widespread and dominant role in the media. Choal.ef2007) estimated the effect of a trust
barometer of government controlled media on consuebavior by using data collected over
11 cities from China in 2002. Their results showhdt most of the urban consumers have
relatively strong faith in government controlled aiee and only thirteen percent of their
consumer sample presented a doubtful attitude tbvgmvernment administration when it
announced information about agricultural bio-tedbgy. They believed that the confidence

level of government public management capacity vgignificantly improve consumer
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acceptance of genetically modified food. Chou’sultesvas consistent along with a previous
study by Qui et al (2006), who reported that al®#u6 to 40% of the consumers were found to
have either neutral or undetermined attitudes tdsv&M food, and the trust of government
influenced the acceptance of GMO in a positive w@yii et al (2006) considered this finding as
an important factor for future GM market. They coded that with more government effort on

pursuing the development of GMO, consumers’ peroepif GMO can be potentially altered.

Contingent Valuation Method
No current policy in China has provided for themeoercialization of GM rice.

Therefore to avoid deceiving auctions and to ob&aimore precise result compared to several
previous studies, an elicitation mechanism whidbvwad researchers to create a hypothetical
market has been applied to acquire the willingrtegsay from the subjects in previous studies.
Unlike the experimental auction procedure wherei@gbroducts are demonstrated to subjects
and each individual makes a consequential econ@miemitment, the contingent valuation
mechanism estimates reflect hypothetical transastwith respect to whether people are willing
to pay if the given situation was presented in a, reell-functioning market. It is more of a
situation associated with building a hypotheticarket which the bidding process does not
provide incentives for respondents to make theiluateon decisions; it involves people
hypothetically rating, ranking, or choosing betwemmpeting products or alternatives. The
approach was first introduced by Ciriacy-Wantrumlet(1947): to estimate the monetary value
for externality benefits generated from soil erasgwevention. They came up with the idea that
one could elicit an individual’'s WTP for public gbbenefit through surveys. However, Davis et
al.(1963) was the first one who put the CVM intagiice. They applied a CVM survey on goose

hunters to appraise the benefit of goose huntireggaBse CVM is a simple, flexible and non-
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market elicitation, it has been widely used in dustefit analysis and environmental assessment
and a large number of refinements have taken @aeesince. (Hanemman et al. (1991), Smith
et al. (1992), Cameron et al. (1994) Carson €2800), Hausman (2012) and Haab et al. (2013)
have published papers that discuss the controgeesid evidence for and against contingent
valuation including hypothetical bias, willingnesspay and willingness-to-accept gap. Haab et
al. point out that useful CV analysis depends Hgawn careful survey design and
implementation. Arrow et al. (2003) provide a catedy NOAA panel has made its reputation

as the guide light of how to conduct more prec@gtiagent valuation surveys.

According to the contingent valuation literature estimate the economic value of public
amenities or hypothetical commodities, use of dichmus choice models has become a
standard practice. A random sample of individua¢sasked if they will pay a certain amount of
dollars for a hypothetical good or an assumed changhe availability of a particular public
good. The yes/no answer of each subject along with bid amount reveal whether the
consumer’s maximum WTP is greater or less thanbtdeamount. To improve precision, the
double-bounded approach was developed by researaserone of the elicitation formats.
(Carson et al., 1985). This procedure asks respusdehether they are willing to pay some
initial bid amount, and then a follow up questioithra higher or lower bid amount will be asked
based on the response to the first bid (a highefdoi a yes response and a lower bid for a no
response). With this procedure, each participaig twice, and it is easier to put the subjects’
responses into four categories: Yes Yes; Yes NoNdpand No Yes. Hanemann et al. (1991)
and Kanninen et al. (1993) both stated that théblobounded procedure has more statistical
efficiency and is more reliable when explaining to@sumer’s preferences and market type. The

double-bounded dichotomous choice model has becomee and more popular in the
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contingent valuation research. However, a numb@raects have suggested disadvantages of
using this approach. Tversky et al. (1974) pointed in their paper that using the double
bounded format would easily trigger bias, namebrtstg point bias known as an anchoring
effect. From a psychological perspective, when fee@pe unconfident about their valuation
decision for a hypothetical good, they might andheir assessment to the available information
provided. Therefore during the survey, there isc@nce that subjects will value the good based

on the initial bid, subsequent payment questiorfsxed reference prices.

Generally speaking, the fixed initial bid amoundyades a crucial point for the uncertain
respondents to alter their original bids, and tfeeeeprovides the researcher with deviate WTP
information. Ignoring the starting bid bias, ttetimated mean WTP will potentially be drawn to
the initial bid amount, and the dispersion of th@”\of the sample population will be narrowed
due to the redefined WTPs from the confined bouedanf bidding format. To avoid starting
point bias, Arrow et al.(1993) suggest using déferprices or references to start the first bid,

and then follow up with compiled second bid prices.

The majority of studies suggest that hypotheticasbis a significant problem in
contingent valuation estimates. Hypothetical biasea due to the hypothetical nature of the
market in CVM surveys which can render respondeatswers meaningless if their declared
intentions cannot be taken as accurate guidesafdbtual behavior. List and Gallet et al. (2001)
conducted a meta-analysis of 29 studies conta#galuations and found that average subjects
overstated their preferences by a factor abounadihigher in hypothetical settings. Cummings,
Harrison and Rutstrom et al. (1995) conducted rebe@ study the percentage of yes responses
to purchase questions for three products with amigowt CV methods. They found that with the

hypothetical framework, the yes responses were rgipenigher compared to actual market
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framework. This provides strong evidence of thestxice of hypothetical bias. For lessen the
impact of such bias, it is essential to use a tectenthat relies on the assumption that although
responses to hypothetical CV questions may be dhjasensumer responses provide useful
information about true economic values. To correct hypothetical bias several calibration

procedures have emerged in the literature.

Calibration method

There are several ways to calibrate hypotheti@a im contingent valuation. A statistical
function can be used to calibrate the data. Shogrex. (1993) introduced a calibrated process
which compiled a statistical function which relatechypothetical values for a product via a CV
survey and the real value of the product throutgbasection via an auction. They suggested that
by using this function, one can correct the valoésthe survey respondents that did not
participate in the auction. Another way of calibwatis to include “no answer” or “don’t know”
as an explicit option, this is known as the undetyaadjustment methodMurphy et al. 2005
Oath taking is also a calibration method, wherdigpants were asked to sign an agreement
which requires them to admit that all of their aessvare honesCrlsson et al. 20)3Recently
scientists have developed a technique called “Hgmesning” that implicitly stimulates certain
behaviors unconsciously which allows people incidiy exposed to some cues or words in an
unrelated subsequent choice task. These stimuli adivate actual buying goals, thereby
influencing the participant’s subsequent decisiom inon-conscious manner. Magistris, Gracia,
Nayga (2012) studied the effectiveness of honestyipg in Spain; they confirmed that the
honesty priming task reduces the hypothetical bhimghe CV method. The most popular

calibration method is called cheap talk. There isohd background of literature (Carlson et
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al.2011; Mahieu et al .2012; Tonsor et al, 201 licWiapplied cheap talk scripts in their surveys,

however, the robustness of this calibration metteogiains ambiguous.

Cheap talk was first introduced by Cummings andld@ra§d999), and subsequently used
by Lusk (2003). Cheap talk is an ex-ante calibratechnique in which the researcher attempts
to elicit unbiased responses by reading a script tfraws respondents’ attention to the
hypothetical bias. It illustrates the importance raft only establishing that a calibration
technique works, but also developing an understandf why it works. By demonstrating a
paragraph before the bidding process, participapte asked to simulate their actual purchasing
behavior if the product was available in real marlkend evaluate the product value.
Blummenschein et al. (2008) found that cheap talknost effective only for certain types of
respondents. Lusk et al. (2003) claimed that chalghad no effect on experienced subjects but
reduced WTP for inexperienced subjects. Aadlandl.e{2006) documented how cheap talk
reduced WTP most for those stating relatively hMTP, members of an environmental

organization, and those with graduate degrees.

The evidence of the robustness of cheap talk g mexed. Taylor et al. (1995) found it
helpful in their study, but Cummings et al..(198®)nd that a shortened version of the script
was not effective, but a lengthier script similathat used by Cummings and Taylor in 1995
was successful. Similarly, Poe, et al. 2002) fotlvad decisions were not changed significantly
by a short script. List et al. (2001) reported th& long script was only effective with
inexperienced participants but not experienced ;dmah Lusk (2003) and Aadland and Caplan
(2003) report similar results. Brown, et @003) found that high WTP payment amounts are
significantly affected by the long cheap talk striprummett, Nayga, and Wu (2006) reported

no evidence of cheap talk effect on WTP studyrfi@adiated mangoes.
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An increasing number of researches have been ctedltec study consumer acceptance,
valuation and willingness to pay towards GM foo@pbithetical bidding method (contingent
valuation) was widely used due to the limitatiomudrket authorizing .For Europeans, there is a
reluctance of GM food acceptance, same situatiae wspected in China as well. Previous
literature has shown that the majority of Chinesestimers do not hold an opposing attitude for
GM rice, however, only a slight percentage of comsts had showed interest in consuming GM
rice. The relationship between consumer’s willingg® pay and the information when first
introduced to GM rice has not been extensivelyistidVe are particularly interested in
determining the effect on acceptance and WTP ehsei-based information on benefits and
risks of two genetically modified rice traits treat available for future commercializatidst:
rice and Golden rice. This study measures the ouattitudes and willingness to pay t8trand
Golden rice by China’s urban consumers. The stistyiacludes a comparison of results with
previous studies of Chinese consumers’ WTP anaidés. The following section will discuss
how this survey was conducted and introduce therétieal framework used to justify the
statistical results.

[I. METHOD OF ANALYSIS

Hypothesis

The question of whether GM rice should be commézed in China is an active debate
among NGO, and government organizations. As dtriéss study expects that consumer
attitudes towards GM rice are becoming more amhigu@/e assumed that the information
about GM rice delivered to the public might be biohdequate and asymmetric, therefore, this
study provides the participants with scientificdigsed, two-tailed information (both benefit and

risk attributes) and examine the purchasing bemanicesponse to different GM rice traits
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compared to conventional non-GM rice. Consumeifkngness to pay and attitudes towards
products can be elicited in different ways. As nd in the previous chapter, no GM rice
variety has been authorized to be commercially pced and consumed in China. Therefore the
best way to obtain the Chinese consumer’'s WTP fdrr8e without resorting to deception is to
conduct a stated preferences test, where a hyprhetarket is created for participants to
express purchase behavior. In our particular stuelgreate four conjectural scenarios where
three of them provide two-tailed benefit and risformation about particular GM rice products
and the other one only presents neutral informadlmout GM rice in general. By doing this we
estimate whether the consumers’ willingness toipayfluenced by distinctive GM
attributes/traits and the information on benefrid asks. There are five rice products involved in
this survey: 1) Conventional rice which is the refece product; 2) GM rice which has no special
attributes and benefit/risk information; 3) GM rie&h an environmental impact factor, in this
case Brice; 4) GM rice with health impact factors, indluase Golden rice; and 5) a stacked
GM rice with both an environmental impact and altheanpact, in this case Bt plus Golden rice.
Because the literature discussed in the previoapteh suggests that the order of information
about benefits and risks influences consumer resgsrhe four GM information treatments are
multiplied by a factor of 2 to be able to test thidering effect of the benefits and risk
information. By presenting survey participants wadven information treatments about GM rice
products of varying GM attributes and ordering ehéfits and risks, we can test if the

consumers’ willingness to pay changes as a fundidhe order of information reception.

Ho1: WTP gn. rice= WTP gtrice= WTP Goiden rice= WTP srice = Reference price for conventional rice

Where:WTP gy, rice Stands for the WTP for a non-specific GM rice prcidu
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WTP gt rice Stands for the WTP for Bt rice with an environnaminpact factor.

WTP golden rice Stands for the WTP for Golden rice with a healtlpact factor.

WTP g ice Stands for the WTP for stacked GM rice with combimapact factors.

We assume respondents will value the good depgmmatirhow they value sequences of
information when presented. It is important to tesether the ordering of information
influences behavior. Benefit first or risk firgiudd alter the respondents’ WTP. In our survey,
participants were asked to value one particular &l product compared to a reference
conventional rice product with both positive andateve information provided. We arranged the
information sheet in two different formats: as désdirst followed by risks and as risks
followed by benefits. For the general GM rice imh@tion treatment, only general and neutral
descriptive information about what GM rice was pded, so we could have it as our control.
The second hypothesis is to test whether the agraagt of information delivered has an effect
on the consumer’s willingness to pay and whetherottlering effect of information will have an

interaction effect by the four information treatrteen

Hoz: WTP griceo1= WTP grice o2;
WTP Goiden rice01= WTP Golden rice 02;
WTP s riceo1= WTP s rice o2.
HO2 sup: WTP trice o1 / WTP trice 02 = WTP Goiden rice 01/ WTP Golden rice 02= WTP s riceor / WTP s rice o2
Where:O1 stands for the presentation of benefits firstoiwkd by risks.
02 stands for the presentation of risks followed bydiis

Ho, o Stands for the hypothesis that the ordering eftectdifferent to the GM traits
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The most popular stated preference method whiclbéas used to value hypothetical
products is known as the contingent behavior golstor contingent valuation; where
individuals are asked how they would change thellefpurchasing activity in response to a
change in a characteristic (price) of a produatnong all of the approaches to conduct a
contingent valuation, the double- bounded dichotesnthoice (DBDC) experiment has gained a
broad acceptance by scholars. It permits the estmaf how changes in individual prices
across the choice alternatives alter the resposdemtchase choice. However, due to the
hypothetical nature of the market in CVM (contingealuation method) surveys, hypothetical
bias will arise. Hypothetical bias can render resjamts’ answers meaningless if their declared
intentions cannot be taken as accurate guidesofdhbtual behavior. To avoid hypothetical bias,
calibration methods as discussed in the previoaptei must be employed. To analyze the
effectiveness of calibration, two methods wereiagtly used for our survey: cheap talk script
and oath taking. After a pretest, we found thatQla¢h Taking method conflicted with the
orthodox local Chinese culture and it was excludech our final survey design. The
incorporation of a cheap talk script by includingeehalf of the sample in our survey allows us

to elicit the existence of hypothetical bias.

Where:WTP ean net Stands for the mean willingness to pay for GM rathout cheap talk

calibration.

WTP mean ot Stands for the mean willingness to pay for GM g Cheap Talk

calibration.
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Survey Design

In this study we conduct a survey to estimatétfid® of Chinese consumers for GM rice
using conventional white rice as a reference. \aarere the responses of consumers in the
context of objective and subjective prior knowleddé¢he respondents. Furthermore we test if
the WTP estimates are different by different GMeriiits, and the effect of information
treatments that provide science-based expressigwential benefits and risks associated with
each GM trait and the order for which benefits eskls are presented to the respondents. Finally,
we evaluate the variation in WTP relative to so®@nomic variables that are hypothesized to
influence consumer acceptance. Because GM ricetisammercialized in China, the use of a
hypothetical contingent valuation method is usethenform of a double-bounded dichotomous
choice. To test for and calibrate hypothetical bvasprovide half of the sample with a cheap talk
text. We also compare the results with previoudistuto see if there are differences in

consumers’ acceptance and awareness toward GMqisoidu the past twelve years.

The basic structure of the survey is presented kéns, each participant is requested to
sign a consent form. Then they are asked aboutdbgictive and subjective awareness of
genetically modified organisms. A cheap talk scigpghen administered followed by an
information sheet which gives pertinent knowledge particular GM rice trait. The
respondent is carefully guided through this infotiorasheet to make sure they fully understand.
A reference price question is asked after the médron treatment. This question operates as a
filter, which eliminates respondents who never pase rice and then segregates those who do
purchase rice into two groups. Those who pref@uteghase non-GM rice compared to GM rice

given both are at the same price will be presewiidlower bound price choices. Those who are
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neutral between equally price GM rice and non-Gé¢ and those who prefer GM rice are then

presented with upper bound price choices.

The goods descriptions
There are four different GM rice products involiedhe constructed hypothetical
market for this survey: 1) GM rice with no specitiiait, 2) Bt Xianyou 63 rice; 3) Golden rice,

and a 4) a stacked GM rice with both Bt and Goldes traits.

TheBt Xianyou 63 rice variety has received the bio-safetrtification for trial research
from the Ministry of Agriculture in China in 200.was genetically modified to express the
crylA (b) gene of a bacillus thuringiensis bacterjuvhich confers resistance to a variety of leaf-
eating pests (Fujimoto et al. 1993). The literatumehe benefits dBt rice notes that farmers do
not need to spray their crops with insecticidemash as on conventional rice to control insect
(Lepidoptera) damage. Huang et al (2005) providienases thaBt rice cultivation reduces
pesticide input costs by as much as 80%, boodslidsyigy less than 10% and reduces poor health

outcomes associated with exposure to toxic chemical

Golden rice is designed to biosynthesize beta-easoa precursor of Vitamin A to
enhance its bioavailability in rice intensive diefisich are typically vitamin A deficient (VAD).
This genetic transformation was achieved by insgrivo genes, a plant phytoene synthase (psy)
and a bacterial phytoene desaturase (crtl) (Y& 080). This first generation demonstrated that
it was possible to produce pro-vitamin A in ricd the bioavailability was low. Thus a second
generation changed the source of the psy genededfadil to maize with a resulting increase in
bioavailability of the carotenoids from 1ug§/g to 37ug/g (Al-Babili and Beyer, 2005) At this

higher carotenoid level it has been estimatedtthateet the recommended dietary allowance of
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Vitamin A only 144 g of rice would be needed (Tatal., 2009). VAD is known as one of the
main causes of temporary or permanent vision impamt and is known to increase mortality
among children and lactating women. Golden rickecéng its name, has a visual color
difference from conventional rice; the milled risegolden. Although golden rice is designed to
be a humanitarian tool, there is significant opposito it, including loss of biodiversity (Shiva),
enhancing market power of multinational biosciecampanies (Greenpeace, 2005) and
diversion from other strategies to enhance Vitafin diets through supplements, consumption
of carrots and certain leafy vegetables (Enserf82. Wessseler and Ziblerman (2013) have
estimated that annual perceived costs of adoptwidea rice in India have to be greater than

US$199 million per year over the past 10 yearsfwaen the delay in commercialization.

Sampling procedures

Based on Lin et al. (2006) the survey sample fr $tudy was selected to cover the
major rice growing areas in China. In our particample we included thirteen provinces and
three municipalities. Our target population is aim@wards the main rice consumers between
the ages of sixteen to eighty years. Cluster sagplas applied to be our basic sampling
method, so we could sample economically while nitgi the characteristics of a probability
sample. After a pretest we trained students at&CAgricultural University in Beijing to conduct
the survey during their next subsequent trip tir theme cities. These student enumerators were
carefully selected based on their hometown locatmmake sure each province had an equal
chance to include possible respondents. To ensunplsg representativeness, all enumerators
were recruited from the population of undergradsaiielents in the Economics Department of
Chinese Agricultural University. The samples weslected during the summer break (July 1

to July 22% of 2013.
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Thirty-five enumerators were recruited and recgiggtensive training from the research
committee chaired by Professor Zheng Zhihao toajae professional, unbiased sampling. A
stipend of 500 Yuan was provided upon return ofghestionnaires to each student enumerator
to ensure successful completion. Each enumeratereguested to obtain and use random
sampling rule to ensure that each person in tbaitary population had an equal chance of
being included in the sample. Potential surveyoadpnts were asked if they would participate
in this study which would take approximately 15fhutes, and as compensation, each subject
who signed a consent form received 10 Yuan or aalggpriced store coupon. To ensure
sample quality, each enumerator was responsiblguizeying only 30 respondents; in total this

survey covered 1050 people for the total samplé. poo

Experimental design

Demographic, prior knowledge and acceptance

This survey instrument included questions to meathe antecedent knowledge of each
participant. First, all subjects responded to adsfsbcioeconomic characteristics questions
which included geographic and administrative daisinformation, age, gender, education level,
household number, career status, monthly annuaimec¢etc. Then a set of questions were asked
to identify the rice consuming conditions of eaebpondent. This included questions about the
number of meals with rice per day, frequency of parchasing, and current rice stock amount.
The prior knowledge question set was arrangedeasebond part of our survey. In this section,
we introduced a true/false table to obtain thedabjective and subjective knowledge of
genetically modified organisms. The six true fajsestions were extracted from IRNA
(International Research Association) research cctedun 2000 by Bai et al (2003) to see if the

objective knowledge will affect consumers’ respansewillingness to pay.
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Another set of questions was then presented twupecsubjects’ recognition of GM with
a special emphasis focusing on their source ofimédion. They were asked where they get
GMO information and how often they hear this kifdnformation. With these questions, we
obtain the respondents’ awareness of geneticallyifred technology and the media coverage
rate of different media sources. This set of qoestwas consistent with a survey conducted by

Lin et al. in 2006.

This section of the survey also included three iplgltchoice questions which are
designed to collect the respondents’ objectivesarijective assessment of their own knowledge
of GM products (subjective knowledge); whether thegrd about the 2012 Golden rice leaking
out case that happened in Hunan province whichdisasissed above in the literature review
proportion (objective knowledge); and how they vaeitheir reliance on diverse media sources

when food sector related news were reported (stipgeguestion).

The third section of the survey questionnaire a/ast of questions which scaled
participants’ acceptance toward GM products. Tret fivo products were actually available on
the market (GM soybean oil and GM maize fed livelsypand the last two products were not,
(pest resistant GM rice and health enhanced GM.iRa&ticipants were asked to presume that

the all of the products are obtainable in the miaakel weight their acceptance for each product.

Information shocks and Calibration method
In our survey, we created a 1*2 +3*2*2 factoriabm to test the information effect,

calibration effect and ordering /formatting effastdiscussed above.

We followed Crowley’s (1994) approach and provitheth positive (benefits) and

negative (risk) information in our treatments. Fdifferent information treatments were applied
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to test the information effect on consumers’ vatuat towards GM rice: 1) No information or
neutral information treatment, 2) Health informattoeatment, 3) Environmental information
treatment, and 4) combined Health and Environmentatmation treatment. For no/neutral
information treatment, a neutral introduction abGMt. Technology was introduced; no specific
benefit or risk factors of GM rice product were rtiened in this treatment. For the
environmental treatment, scientific based inforom@gboutBt rice which contains both benefits
and risks was provided. For the health treatmeath) benefits and risks about Golden rice were
provided. For the combined environmental + headtbrmation treatment, the hypothetical rice
product which contains both attributes fr@mnand Golden rice was presented, with benefits and
risks. To avoid loss aversion behavior we alsarayed our information sheet in different
formats: benefit information provided first or risKkormation provided first. Two
ordering/formatting treatments were used on theetlinds of information treatments with two
tailed characteristics to test the information fatraffect. In this estimation, sub-sample subjects
who received Health information, Environmental irmf@tion, and Aggregated/ combined
information treatments were equally divided. Thi@imation sheets were prearranged into two
different kinds of formatting, with either the bémhattributes presented first or the risk factors
were introduced first. The information on benedital risks that were provided to the

respondents was based on scientific literaturegdabove.

Two calibration treatments were employed in thizyey. The respondents were divided
into two equally numbered groups, with 50% of tegpondents guided to read through a cheap
talk script which not only described the existeatlypothetical bias in contingent valuation
surveys but also required them to bid as they weasm actual monetary buying situation. The

other 50% of the sample did not have a cheap talgts The control group (no calibration
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treatment) was given directly the semi-DBDC conginigvaluation question set. The other
group was provided with a paragraph of cheap talipssas a calibration method before the

semi-DBDC WTP questions were asked. Figure 3 ptesefiow chart of all the treatments.

Figure 3. The treatments flow chart

Information trait Order format

Health Information / Benefit First

(Golden rice) \
Risk First
Ch
talfzgript Environmental Benefit First
Information (Bt.rice) \

Risk First

(Golden +Bt, rice)

No Stacked Information <Beneﬁt First

Cheap

. Risk First
talk script

— | No Information
(General GM rice)

Double Bounded Dichotomous Choice contingent valuation procedure

After the respondent was guided through the inféionasheet and the cheap talk
treatment (if provided), a set of questions wagdgk obtain the respondents’ willingness to pay
of GM rice. The WTP questions started with a rexfiee price of 5 Yuan/ kg for conventional
rice and asked the subjects if they were willingay the identical price for GM rice. There are

four options for the reference price question whatibited the basic preferences of the
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consumers about GM rice: 1) they prefer to buy @&dd,r2) they prefer to buy conventional rice,
3) they have an equal preference on GM rice angardional rice, and 4) they chose not to buy
rice. Based on their answers, participants whogpi®M rice or those who have an indifferent
attitude towards GM and conventional rice werenttendomly assigned to answer a parallel
first bounded dichotomous choice question whictdfohe price for conventional rice consistent
as reference point but with higher starting priiesGM rice; those who showed their preference
on conventional rice were asked a paired first bledrdichotomous choices question which also
held the reference price for conventional rice &uan/kg but set a lower starting prices bid for
GM rice; those who expressed no interest in buyicgywere automatically finished with the

survey.

For example, subjects who preferred GM rice or wiece indifferent were asked if they
were willing to pay a randomly assigned startiniggfrom the price range of 5.25 Yuan/kg to
7.5 Yuan/kg for GM rice, the exact value is gensgslaandomly in 25 cent intervals. If they
choose to buy conventional rice, they were theea@skthey are willing to pay a randomly
assigned price from the price range of 4.75 Yuatokg)5Yuang/kg (with a 25 cent interval) for
GM rice. Participants are then asked a follow-updtion to the first bounded question set that
either doubles or halves the premium or discourtheramount they are willing to pay for the

GM rice. This set of questions is called the sedoowhded questions.

According to the subjects’ answers to the firstrimed question, the second bounded
guestion would halve or double the price premiuat they had in the first bounded questian.
“No” response to this first question would haveghemium halved and a “yes” response would
double the premium. For instance, if the subjeckpi‘'yes” to the first bounded question with a

higher price range and agrees to pay 5.5 Yuanik@Hké rice, the premium will be 0.50 Yuan,
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the second bounded question would double the praraind ask if they are willing to pay 6.00
Yuan/kg for GM rice. If the subjects chose “no’the first bound question at a price of 5.5
Yuan/kg for GM rice, the second bounded questidhhaif the premium and ask if they are
willing to pay 5.25 Yuan/kg for GM rice. A flowchaexplaining the DBDC procedure is

provided in Figure 4.

Figure 4 Flowchart of the Semi-Double Bounded Dictomous Choice Method

1
1 [ ves |[No ] ves| [ Mo |

A pretest of the questionnaire was arranged inifBegnd Guangzhou two weeks before

--

the start of the data collection. The first preteas conducted at the China Agricultural
University using 50 undergrad students as a sasipdeto improve the quality of the
questionnaire; then a few pretests were appliedrandomly selected apartment complex in

Guangzhou called Biguiyuan. The enumerators wemgired to enter into each representative’s



home to conduct the survey. By doing so, we acdh&ebest procedure of applying the survey.
Step 1: The respondent was asked for her/his cotséake the survey and given an ID number
and the participant compensation fee. Step 2: éf biiscussion about the purpose of this study
was provided followed the series of questions patliabove. Step 3: When enumerators were
reading the information sheets and the cheap taigts, participants were required to read them
as well to improve their understanding. After teading, participants were carefully guided
through the bidding procedures. Step 4: After thwesy, participants were asked not discuss the

study with anyone to avoid interaction among pgrénots.

Statistical testing procedures

Testing procedures and software introduction

After presenting a summary of the basic statistiesiilts for the entire sample of the
demographic, awareness, acceptance and objectiveudfective knowledge questions
presented, the entire sample is divided accordirbeir response to the reference question and
differences between these two sub-samples areatedltor the demographic, awareness,

acceptance and objective/subjective knowledge ounesst

The next step in the analysis estimates a multiablogistic (M-logit) regression to
analyze the relationship between the respondehéisacteristics captured by the questionnaire
and the response to the reference question. THEgNIregression is estimated using the entire
sample. The marginal effects of every variablethes calculated and compared holding other
variables constant. The reference question setrafesence price at 5 Yuan/kg for both non-GM
and GM rice and asks the subjects to reveal thiefepence. In the M-logit regression, the

categorical responses to this question are thendiepe variable.

40



The WTP analysis using the double bounded dichotsnaboice method involves the
assignment of respondents to three groups, 1egmondents to the reference question who
prefer to buy GM rice or who were indifferent tomGM are assigned to the higher price WTP
estimation; , 2) the respondents to the referenesttpn who prefer to purchase conventional
non-GM rice are assigned to the lower price WSthwtion; and 3) those who indicated that
they do not purchase rice were discarded from aiy?\&halyses. The discussion of the WTP
model concludes with an assessment of changepomss to similar WTP questions and

estimates from previous studies.

Microsoft Excel (Data Analysis) and Statistical ®afre (STATA 13.1) were used to
obtain statistical results. First we estimate thitimomial logistic regression parameters (via
maximum likelihood) and their corresponding margiféects to test the relationships between
respondent’s characteristics and rice product peates. STATA software was used. Before we
estimated the logit model we checked the corralaticeach variable by using therrelate
command in STATA and to display the matrix; theaptvcorr,obs sig command is used to
display all pairwise correlations. Then we condddtee WTP analyses, STATA command
created by Lopez-Feldman et al. (2012) were uskalfimg the econometric model explained in
functions (1) to (14). This Double-B module allodisect estimation of and ] and gets the
double bounded dichotomous choice contingent vialaegression. The STATA command of

the regression idoubleb.
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Analytical approach

The multinomial logistic regression (M-logit) and marginal effects
For the M-logit, the related statistical functicare listed and explained below. According
to the reference question in our survey, we regefise categorical respondeagainst

explanatory variables iK. The dependent variab¥eis distributed categorically.

L eXp(1)
Pr (Y=1) “(exB(1)+exp(2)+eXB(3)+eXB(4)

o eXB(2)
Pr (Y=2) “(exp(1)+exp(2)+eXB(3)+eXP(4)

_ eXpB(3)
3) =X B +eXB2) +eXB(B) +eX B (@)

Pr (Y=

o eXp(4)
Pr (Y=4) = X gD+ exf ) +eX BB TeXB @) (19

Wheref (1) represents the set of coefficients of people aloose to buy conventional non-GM
rice; B(2) represents the set of coefficients of people alose to buy GM ricg(3) represents
the set of coefficients of people who held indiéierr attitudes in purchasing GM or conventional
non-GM rice, an@(4) represents the set of coefficients of people aloose to buy neither of
the rice productsy asthe dependent categorical variable &nas a1*K vector of explanatory

variables.

To identify our model, we s#(2) =0 as the base outcome, the remaining coefficie
Bw),B3),Bumeasure the change relative to ¥ group, where we can acquire the unit change

in the corresponding variable compared to the bassome of the group of people who choose
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GM ricein the reference question. The altered equatioren\§(2) was set to zero and relative

probability of Y=1, Y=3, Y=4 to the base outcome line are:

: eXp(1)
1) “(eXB()+1+exB(3)+eXP(4)

Pr (Y=

1
2) “(eXB(D)+1+eXB(3)+eXB(4)

Pr (Y=

eXB(3)

Pr (Y=3) = ex g0+ 1+exF (37X B @

o eXpB(4)
Pr (Y=4) = X gD+ 1+ex ) 7X@ _

Pr(Y=i .
Prr=i) _ e wherd=1,3,4 (17)

Relative probabilitiesre =
Pr(Yy=2)

The ratio of the relative risk of a one unit chany; when Y=1, Y=3, Y= 4 are then:

eBLDX1+-4Bj(1)(Xj+1)+-+Bk(1) XK

—1- — Bi(M)
WhenY=1. eBLDX1++Bj(D)Xj++Bk(DXk €

ePLB) X1+ +BjB)(Xj+1)+-+Bk(3) Xk )

_3 - =PNLC)

) eBL(3)X1++Bj(3)Xj++Pk(3)Xk

ePL(A)X1+-+Bj(4)(Xj+1)+-+Bk(4) Xk )

— - — aPi(4)

Y=4: —e (18)

eBL(H)X1++Bj(4)Xj++Pk(4) Xk

Where thg represents thgh explanatory variable where we assume that we matotalk

variables contained in our regression.

In STATA themlogit command estimates the regression parameters amddatginal
effect of each explanatory variable we usenthegin dydx command to calculate marginal
effects from the estimated model at fixed valuesawth covariate of variables in the variable list

and average or otherwise integrate over the remgcovariates. After the multinomial logistic
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regression, we conduct the Hausmar (Hausman et al .19819 check the level of significan:
of predicted vs. actual values by ushausman . allcats, allegs constant command in STATA
By doing so, we can test of ostaistical model corresponds to our data. Tés statistic for tF

Hausman test is:

oy

T (1 LAV LY W AL L
=ity —opj i valivp] — valivijj (th — Uoj,

[

Double Bounded Dichotomous choice analysis for WTP

We estimate a sendieuble bounded dichotomous chomodel to measuriéhe respondent:
willingness to pay for GM rice. Each participanpresented with two bids. The first bid
contingent upon the respondents answer to theicelm®tween conventional and GM r
priced equally at 5 Yuan/kg. If the response toréference question is prefer GM or indiffere
then the first bid price for GM rice is randomigsggned in the range of 5.25 Yuan/kg to
Yuan/kg with intervals of 0.25 Yuan/kg. If the resige to the reference question is prefer-
GM then the first bigrice for GM rice is randomly assigned in the ranf2.5 Yuan/kg tc
4.75/Yuan/kg with intervals of 0.25 Yuan/kg. Thedeof the second bid is conditional on-
answer of the first bid. If the respondent agregsurchase the product at the first and
answers “yes”, the second bigl{) sets a bid value higher than the first i< B;2) , and if the
answer is “no” then the second bid is at a lowéne@B; > B;; ) . Here we specify the seco
bid with a higher value than the first bidB;,", and with lower value a8,. Therefore followinc
the mechanism, there are four discrete outcom#segfrice bidding process for GM rice that

observable:

1. “yes, yes”, a yes to the initial bid and a yesht® $econd b

2. “yes no”, a yes to the inal bid and a no to the second bid
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3. “noyes”, ano to the initial bid and a yes to siaeond bid

4. “no, no”, a no to the initial bid and a no to tkeesnd bid

We define the likelihood of the four outcomes a¥; P", PV, P". According to the
assumption for the principle of bidding, consumeitlschoose the bid which is most likely their
ideal willingness to pay to maximize their utilgieNVhen a subject’'s WTP is higher than the bid,
it is expected that the individual will answer y&kerefore, if we define the willingness to pay
for a certain respondenasWTP; ,we note the probability of observing a positiveefative

response for the first bound question at giveness:

Pr (Answerl=1) ®r (WTP;> B)
@)

(2)

whereB; is the bid price offered to the respondent facchasing biotech rice, andiTP;. is the

Pr (Answerl=0) r (WTP; <B;)

respondents’ acceptable price for purchasing biotiee.

where the Answerl is a binary valued indicatortf@ response “yes” for the first bounded

guestion.

The likelihood functions of the four outcome&(FP", P™", PY) for the double bounded
guestion set are generated from (1) and (2). Utieefirst situation, when the respondent

answers “ yes” for the first bound question, ands'yfor the second bound question, tiBer

B.,".
YAB; B..") = Pr (B < WTP; andB;," <WTP;)
=Pr (Bi <WTP;.|Bi," <WTP,) Pr (Bi," <WTP,)
= Pr (Bi" <WTP;)
(3)

Under the second condition, where a “yes” is folbovby a “no”, we havs; < B;,"
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P"(B; Bi,") =Pr (B <WTP, < B;.")
(4)

Under the third condition, where a “no is followegla “no”, we haveBi2'< Bi,

"™B; B,)=Pr (B >WTP;, andB;; >WTP)
=Pr (Bi > WTPi. |Bi2| ZWTPi) Pr (Bizl ZWTPL)
P (B, =WTP;)
(5)

Finally, under the fourth condition, where a “ne’followed by a “yes”, we havg,'< B;.

"B(B; Bi,') = Pr (B, < WTP;. < B)
(6)

If we model the WTP for an individual withegant information and characteristics, we

can elicit the willingness to pay as follows:
WTP; = o + X +ui, 1i~N (0, 6%

where the parametefs o, o> are aK* 1 vector and two scalars; ¥ al*K vector of explanatory
variables. The total sample size is n, and thar éerm isu. We can modify the above

probability functions as:

Pr (Answerl=1) r (WTP;> B;)
=Pr (X8 +ui.> Bi)
=Pr (u > Bi — Xiﬁ)
=Pr (v, >
117 Xﬂﬂ—BS

g

(7)
Pr (Answerl1=0) r (WTP; < B;)
- XirB— Bi)

g

(8)

YB(B; Bi,") = Pr (B, <WTP;)
Pr (X +ui > Bi2")

Xi' B—Bi2h

=0 (——)

g

(9)
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YB(Bi. Bi") = Pr (B; < WTP;. <hBi2h)
Pr (B, <Xif +ui < Bi2)

Xi'B-Bi2h XirB— Bi
S

)

g

(10)

P"(B;, BiY) = Pr (B =WTP,)
Pr (Bi2 = Xif8 +ui)
XilB—BiZl)

=

g

(11)

"B(B;. Bi,) = Pr (B, < WTP;. < B)
Br (Biy < X +ui. < By)
= [ (Xup=Bi) _[ (Xip-Bi2l)

g g

(12)
Wherey; is the standard deviation and distributes normajlyN (0, 1) and(x) is the standard
cumulative normal.

Given a sample with N respondents, whgr®;,, Bi." are the bids used for thi
respondent, based on the above functions (7) fo, (&2 can then define the log-likelihood

function as

mLO=Y  [D¥in P¥(B; B.") + D" in P" (B, By") + D™ in P (B B)

+ & In PY (B B.,)]

(13)
mLO=31 0¥ - CEZ) + o (0 EEEE - ) )
+ Bin (0 (w)) + DVin( O Xi'BU— Bi) _ (Xilﬁ;BiZI))
(14)

Where BY, D", D"" ,D,"Yare indicator variables that take the value ofthéfassociated

action was taken or 0 if not taken by the ith indial.

For the two WTP analyses, we used the STATA comneagakted by Lopez-Feldman et

al. (2012) following the econometric model explaine equations (1) to (14). This Double-B
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module estimate and( .. The STATA command idoubleb. Where the probability four

outcomes altered by symmetry are:

Xi'B-Bi2h

BB, B") = 1-1 (———)
— .1 B Bi2h
=[] (Xl *; _T)
(19)
P, B = (11 e85 - (rr .88
(20)
"®(B;, By = 1— (xl-r . g _ %)
(21)
P, B = (1B (88
(22)
Data

The survey data was collected in 2013 from Mayulg.All of the enumerators were
carefully trained to make sure that every subjactanstands the survey procedure so they could
collect reliable data. This survey covered thirtpesvinces and three municipalities; under the
administrative division of provinces, fifty fivet@s were included; and under the municipalities
division data were collected in eleven districtasBd on the nature of Chinese administration
division, we defined the three municipalities pkelato provinces, and the provincial districts

were parallel to cities. Figure 5 shows the gedgiaglly distribution of our survey.

Thirty-five enumerators were recruited for ounay, each of them were expected to
conduct face to face interviews at each responsl@otise. Thirty copies of questionnaires were
assigned to each enumerator, to insure surveytgukaitotal we had 1050 copies of surveys.
After review, 994 out of the 1050 copies of questi@ires were determined to contain valid

observations.
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Figure 5 The surveyed provinces in China
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Data merging and sorting

To improve the explanatory power of the models, safithe variables were aggregated
and redefined. For example, the provinces werefiresteby regions: western China, central
China and eastern China; cities were redefinedrge] mid-sized and small by population
density. With regard for career status, a binanabde was created to describe whether the job
provided a monthly salary or not. Respondents wészidbed their jobs as a federal employee,
company employee, individual business owner ankersrwere defined as having stable
monthly working status; those whose jobs did ndbig to these categories were then defined as

non-salaried.

The income level variable was originally distribdiiato ten categories. As such this
variable was treated as a continuous variable.nfidele values of each designated income
category were divided by 1000. The highest amoatggory which originally was more than
40,000 Yuan/month was rescaled to 60 and the ctitegories were reset as: 0.5, 2, 4, 6, 8, 10,
15.5, 25, and 35. The education level attainecabégialso had many categories, so a new
dummy variable which merged education as whethepérticipant had a bachelor degree or not

was created.

Seven binary variables were created to describedhmdination of information shocks
and ordering effects of this particular study: Nformation, health information with benefit first,
health information with risks first, environmenitaformation with benefits first, environmental
information with risks first, stacked health + enovimental information with benefits first, and
stacked health + environmental information wittksiéirst. The media sources variable was
redefined as whether the participants considere@iTNews as reliable media sources when

they reported food related news or not reliable.
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V. RESULTS

Data descriptions

Table 1 summarizes the sample distribution betweinmation, cheap talk, and

ordering treatments.

Table 1 Data distribution by factorial treatments

Cheap talk script No cheap talk script
No' bgnefit- risk - No ordering bgnefit- risk -
ordering risk benefit risk benefit
No information trait 74 67
Health information trait 65 71 74 74
information trai 7 63 69 8l
Staked information trait 71 68 73 73

Demographic variable descriptions and analysis
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For this particular survey, 51% of our respondevese males and 49% were females.
The ages of respondents were concentrated siturated range from 22 to 50 with total age
range started from 16 years old to 78 years oldtlamdnean age of 37. For educational level,
more than 85% of our sample participants acquined tliplomas from junior high school to
bachelor degree, 71% respondents claimed thathteynigh school or higher diploma. The fact
that the majority of our subjects have higher lefetducation certified the respondents’ abilities
of acquiring new delivered information. In respetsubjects’ career distribution, government
related institution employees accounted for 12.27%e whole sample, students had the same
ratio as government officers; ordinary companiespbyees represented 21.73% of total sample
size; individual business owners accounted for %6 Over 50% of respondents sorted their
career status into one of three categories: Fedarployees, company employees and individual
business owners. When asked about average montdgne, only 57% out of the total sample
subjects indicated their income level exceeded#tmnal average of 7,000 Yuan/month.
However, considering the specific culture in mamla&hina, where people feel uncomfortable
talking about their salary and are accustomed tomizing their actual total income level; a

specious perspective should be held to these data.

Based on the record of the Sixth National Cen$@opulation in China (2011), the
national gender ratio was 51.27% vs. 48.73 %( malédemale), the average household number
was 3.1. 70.14% of the Chinese population was agtt range between fifteen and fifty-nine
and 9% of the population had a bachelor’'s degreeafared with these population data, our
sample represented higher education levels, biggesehold size Chinese consumers. Taking
consideration into geographic factors, this surs@yered the major rice grown provinces along

Yangzi River, east coast, and Pearl River Delt&s€Hocations assumed to be representative of
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future consuming trend, therefore, the sample agslale of representing current and future
trends for the majority of Chinese consumers foe.rifable 2 summarizes socioeconomic

characteristics for the 994 survey participants.

Table 2 Socioeconomic characteristics for the whokample

Variables Max Min Mean Std. Err
Age 79 16 37.7 12.2
Household size 1 11 3.5 1.2
Income level(1000 Yuan) 60 0.5 7.26 7.84
Meals containing rice per day 5 0 2.2 0.6
Objective knowledge accuracy 100% 0% 36% 16%
GM soybean oil acceptance 100% 0% 64% 48%
GM corn fed livestock acceptance 100% 0% 65% 48%
GM pest resistance rice acceptance 100% 0% 57% 50%
Health enhanced GM rice acceptance 100% 0% 67% 47%
Heard of term “Hybridization” Yes(l) No(0) 0.79 0.41
Heard of term “Gene” Yes(l) No(0) 0.86 0.36
Heard of term “Biotechnology” Yes(l) No(0) 0.69 0.46
Heard of term “GMO” Yes(l) No(0) 0.86 0.35
Subjective knowledge evaluation 3 1 2.73 0.9
Variables Category Percentage
Gender Male 51.11%
Female 49.52%
Have Bachelor’s degree or not? Yes 47.69%
No 52.31%
Working status With salary 58.15%
Without salary 41.85%
Governmental Capital city 17.61%
Administrative divisions Secondary city 22.84%
Town 41.95%
Village 17.61%
Frequency of purchasing rice More than once 27.57%
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Once per month 43.86%

Less than once 28.57%

Current household rice stock(kg) Less than 5kg 24.95%
5kg orl0 kg 37.42%

More than 10kg 37.63%

The sample was then divided into two groups basetth@r answer to the reference
guestion. A total of 725 participants indicatedrefprence for non-GM rice in the reference
guestion, while 254 indicated no difference or @f@rence for GM rice. To see if the two sub-
samples differed significantly in terms of demodpriaharacteristics and other variables, t-tests

were conducted with the results reported in Table 3

Table 3 Socioeconomics Characteristics descriptionsder different samples

Prefer Non-GM rice  Prefer GM rice or

(n=725) indifferent(n=254)
Variable Category Mean Std.Dev. Mean Std.Dev.
Age 37.9 12.2 36.6 11.9
Household size * 3.5 1.2 3.3 1.2
Income level(1000Yuan) 7.04 6.95 7.88 9.98
Meals containing rice per day 2.2 0.6 2.1 0.6
Objective knowledge accuracy 36% 16% 36% 16%
GM soybean oil acceptance* 58% 49% 86% 35%
GM corn fed livestock acceptance* 50% 50% 86% 35%
GM pest resistance rice acceptance* 59% 49% 80% 40%
Health enhanced GM rice acceptance* 61% 49% 88% 33%
Heard of term “Hybridization” 0.79 0.4 0.78 0.41
Heard of term “Gene” 0.85 0.35 0.84 0.36
Heard of term “Biotechnology” 0.7 0.46 0.67 0.47
Heard of term “GMO™ 0.87 0.33 0.83 0.37
Subjective knowledge evaluation 2.7 0.87 2.79 0.93
Gender Male 50.48% 53.54%
Female 49.52% 46.46%
Bachelor's degree or  Yes 49.10% 43.70%
higher No 50.90% 56.30%
Working status With salary 58.21% 59.45%
Without salary 41.79% 40.55%
Residence Capital city* 19.86% 11.81%
Secondary city* 20.69% 27.56%
Town 42.48% 42.13%
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Village 16.97% 18.50%

Frequency of purchasingMore than once 26.76% 30.31%
rice Once per month 45.24% 40.94%
Less than once 28.00% 28.74%
Current household rice Less than 5kg 25.52% 22.83%
stock(kg) 5kg or10 kg 37.66% 37.01%
More than 10kg 36.82% 40.16%

*Statistically significant at 5% level between tawb-samples.

The results show that the two sub-samples arefsignily different in terms of
household size, acceptance of GM products, GMaels&rms awareness and governmental
administrative division. Participants who preferrexh-GM had a larger household size and
were more likely to live in a capital city. Thistsgsample also had lower acceptance for GM

products and was less aware of the term ‘GMO’".

Objective and subjective knowledge analysis

True /Fal se objective knowledge

Table 4 summarizes the objective knowledge resgongh respect to the True/False
guestions in the survey. Along the question set¢stion 5 and 6 were designed as indicators to
measure the objective basic understanding of tgangtic technology. The results showed that
95% of our sample had the first question rightiolwed by the third question and second
guestion with 72% and 62% accuracy rates. Only 4iA#41% of our sample had the transgenic
knowledge indicator-questions answered correcfuestion 5, Question 6) Compared with
three other previous studies conducted in 2003dayeBal.in China and the related reports in US
and European studies (Hallman et al. 2002; IRNAO200ur results indicate that Chinese
consumers’ objective knowledge about bio-technology increased in general, however,

respondents are still very limited in the underdiag of transgenic.
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For this study the average percent accuracy aatbgaestions was 67%, which is
comparable with the results obtained in the US 120@igher than the results from China (2002)
and Europe (1999).Compared to Bai’'s China studyattturacy response rate was particularly
better with a substantial increase for questiorts&@)d 6. This suggests that Chinese consumers

have become better informed on bio-technology edl&sues for the past decade.

Table 4 Comparisons of the T/F questions answerirgjtuation with percent correct.

Correct  This study China u.S EU
Answer 2013 2002 2001 1999
1_. There are some bacteria which True 95 93 94 83
live on wastewater
2. Father’'s gene determines the
gender of the child. True 62 59 3 a4
3. Ordinary food does not contain
genes, while genetically modified False 72 43 57 35
food do.
4. By eating a genetically modified
food, a person’s genes could also False 59 53 69 42
become modified.
5. It is impossible to transfer genes
) False 47 26 48 26
between animals and plants.
6. Product genetically modified with
genes from fish would probably taste False 41 29 48 NA

“fishy.”

Source: China 2003, Bai et al.; U.S. 2002, (Hallraal FPI); EU 2000, (INRA)

Awar eness of the GM related terms
By asking the consumers whether they have hea@Mfelated terms, we considered

their answers as an index vector to show the dlgeptior awareness about bio-technology. In
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this study, the greatest familiarity was for therte “genetics” and “GMO” .When asked about
the awareness of genetically modified organismsl 2% of our respondents indicated that they
had heard this term before, among this group 35%erh stated that they had regularly heard

this term, and 40% indicated that they heardtdns occasionally.

Contracted with the 2002 China (Bai et al) indeitwihe awareness rate of 66.5%, this
result showed an obvious growth of the populatiaiigctive knowlede about genetically
modified related information. The awareness le¥& IO was found consistent with previous
research conducted in 2000 in Japan by Macer anet ldg and in Europe by the Angus Reid
Group. Hallman et al (2002) had found that the awess ratio of GMO in U.S. was
approximately 77%, which was slightly lower tham eample. To further study the relationship
between the awareness of the terminology “GMO” wigmographic characteristic variables, a
logistic model was estimated with the dependentbée set equal to 1 if the respondents had
heard of “GMOQ”, otherwise equal to zero. With sgjt‘age” and “household size” at their mean
values, we computed the marginal effect for otterables. The results are presented in Table 5

as odds ratios and marginal effects at mean valnéshe associated statistical significance.

Table 5 The Odds ratio and MEMs (Marginal effects amean values) of awareness of GMO

Variables Categories Odds P MEM P
Age 0.99 0.58 Mean =37.6
Male* 1.55 0.04 4.1% 0.04
Education* Jr. High or Equal Tech school*** 2.38 0.01 14.1% 0.01
(primary  school Sr. High or Equal Tech school*** 4.59 0.00 21.6% 0.00
base) Bachelors or equal*** 10 0.00 27.1% 0.00
>= Master’s degree*** 17.96 0.01 29.5% 0.00
Ordinary company employee 0.26 0.21 -4.9% 0.09
g:aerge?rral emplovee Individual business owner*** 0.07 0.01 -16.1% 0.00
base) PIOYE€ | aborer or worker* 0.08 0.02 -15.3% 0.00
Farmer*** 0.04 0.01 -23.3% 0.00
Unemployed 0.3 0.32 -4.1% 0.29
Retired** 0.1 0.04 -13.2% 0.01
Student* 0.13 0.06 -10.3% 0.02
Freelance or self-employee** 0.12 0.05 -11.0% 0.01
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Other* 0.13 0.07 9.7% 0.02

1,000-2,999 RMB* 291 0.05 13.2% 0.09
Income level (less 3,000-4,999 RMB* 2.7 0.07 12.5% 0.11
than 1000RMB 5,000-6,999 RMB 2.32 0.13 10.9% 0.18
base) 7,000-8,999 RMB*** 6.05 0.01 19.1% 0.02
9,000-10,000 RMB** 4.77 0.03 17.5% 0.04
11,000-19,999 RMB** 7.15 0.02 20.1% 0.02
20,000-29,999 RMB 4.63 0.20 17.2% 0.13
30,000-39,999 RMB 411 0.31 16.3% 0.21
<= 40,000 RMB 1.96 0.45 8.9% 0.44
Household size 0.97 0.68 Mean=3.5
Secondary city** 2.09 0.06 6.4% 0.06

Residence (capital

city base) Town 1.03 092 0.3% 0.92

Village 1.37 0.37 3.0% 0.38

***gtatistically significant at 1% level, ** at 5%evel, * at 10% level.

According to the results, the odds are that medpondents were 1.55 times more aware
of the term “GMQ” than female respondents. Holdagg and household size at their mean
values, compared to those who had only primary@atiploma, the possibilities of being aware
of GMO for respondents who had higher educatiorseyeificantly higher by different levels
(14%, 22%, 27% and 30%). Higher income also in@g#se probability of awareness of the
term “GMQ”. Compared with respondents whose monititpmes were less than 1000 RMB,
those whose income were at 7,000 RMB to 20,000 RisidBsignificantly larger chances to be
aware of the term GMO. An opposite phenomenon wasmwed when discussed by the career
classification. Generally, higher education arghbkr income level increases respondents’
awareness of the term GMO; other career types, henyvare less aware of GMO compared to

federal employees.

Awar eness and knowledge of GM rice and 2012 Golden rice deceived case
Responses to awareness and knowledge of GM ric@@tigolden rice exposed case
following the awareness test for GM related terrogies are given as follows. 33.2% of the

respondents indicated that they have a good ursshelisiy about GM rice, 45.4% of respondents
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thought their knowledge about GM rice was ordinaryd 21.5% of the respondents considered
their understanding of GM rice as limited. The eem&ss of the 2012 golden rice exposé
reported by Chinese Center for Disease ControlRredention (detail present at the introduction
part) was then asked, to test if this particulaecaould affect the acceptance and WTP for
consumers. 13.6% of respondents claimed that thew lextensively how this case had
happened; 39.5% of respondents indicated thatithdynly heard of this news yet did not know

exactly what had happened and 46.9% of respondaittigshey had no awareness of this news.

Acceptance of GM related products

Per centage Change comparison

This study asked respondents to rank their acoeptaf a set of GM products (Question
3.1). Figure 6 shows the acceptance of four diffe€@M related products which were listed on
the questionnaire. Regardless of product type, 81%8% out of the total sample size were
neutral in acceptance, 5% to 10% of participantsv&ul either a complete acceptance or
strongly against attitude, and approximately 10&6dated their attitude about GM products was
unclear. By defining the “potential acceptance’ratepeople who rank their acceptance rate
neutral or more accepting, among the four produgitsice was found to have the lowest
potential acceptance rate of 57%; followed by GMosan oil and the other two of 65% and
66%. Our results indicate that regardless of prtejumore than 50% of the total sample had a
neutral or positive acceptance towards GMOs. Alainstudy which was conducted in 2001 by
Bai et al. assessed acceptance for the same GiMigiso Figure 6 presents our results and Bai et

al.’s results from 2002.
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Figure 6 Consumers' acceptance towards different GKs
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A clear decline was observed in acceptance @lsliproducts in 2013 particularly fdt
rice and health enhanced rice compared to Baistedearch (29% and 15% changes). Less
than 66% of sample respondents had a neutral d@ry@oacceptance regardless of the product,
however; more than 80% neutral or positive acceygtaf any GM products was found in the
previous research. Compared to Bai’'s study. csult® seem to have more respondents ranking
their attitude about GMO products as neutral irte#fd'Mostly accept” and more revealed
against attitude toward GM products for this stuglyen though acceptance of GM products has

declined, the majority (57%-66%) of the respondevese neutral or accepting.

Tobit models for the acceptances

The relationship between acceptance rates of aaclugt and socio-demographic
variables were examined using a Tobit regressiodeméour regressions were estimated where
the acceptance rate of each of the GM products sedras censored dependent variables with
the upper and lower thresholds censored at 0 aBgé@ent. Generally age and gender were

found significant across all GM products. A onenjearease in age decreased the acceptance of
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health enhanced rice by 0.4%, and decreased tketbitee products by 3%. Male respondents
are 8% more likely to accept Bt rice and 6% mdkelyi to pick the other three products
compared to females. Tables 6 and 7 summarizesthets for Bt rice and health enhanced rice

because they are the main products that we usedddVTP analysis later.

Table 6 Tobit model for BT rice acceptance and sex-demographic variables.

Bt rice
Variables Categories Coef. P>t
Age*** -0.29 0.01
Male*** 7.99 0.00
Household size -1.49 0.14
Education Junior High -5.40 0.32
(Base : primary school Senior High -3.92 0.49
diploma) Bachelor’s degree -2.65 0.64
Master's degree -5.58 0.45
1,000-2,999 -10.25 0.20
3,000-4,999 * -13.36 0.09
5,000-6,999 -6.28 0.43
Income 7,000-8,999 *** -17.94 0.03
(Base : monthly salary less  9,000-10,000 *** -18.31 0.04
than 500 RMB) 11,000-19,999 ** -15.71 0.07
20,000-29,999 -10.15 0.38
30,000-39,999 -11.08 0.48
<= 40,000 -3.39 0.79
Resid Second level city*** 10.58 0.01
esidence
(Base: Capital city) T(_)W”*** 8.01 0.02
Village *** 9.81 0.02
i Question 2.1.1 11.05 0.07
True false questions .
Question 2.1.2 -3.18 0.21
Question 2.1.3 0.74 0.82
Question 2.1.4*** 9.74 0.00
Question 2.1.5 -1.44 0.58
Question 2.1.6 1.18 0.65
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' Good*** 19.06 0.01
Prior Knowledge

Neutral 7.50 0.29
base: Very good
( y good) Bad 230 0.76
Don't know -14.61 0.16

***gtatistically significant at 1% level, ** at 5%evel, * at 10% level.

The results show that higher income will decreasesicceptance rate significantly when
income range from 7,000 to 19,999 RMB. People vilmih suburban areas or the countryside
have significantly higher acceptance for Bt ricenpared to those who live in capital cities.
Better prior knowledge of GM rice and the accurattrue false-question, “By eating a
genetically modified food, a person’s genes coldd Aecome modified?” also increases the

acceptance of Bt rice significantly by 19% and 10%.

Table 7 Tobit model of health enhanced rice acceptae and socio-demographic variables.
Health enhanced rice

Variables Categories Coef. P>t
Age*** -0.39 0.00
Male*** 5.68 0.02
Household size*** -2.25 0.03
Education Junior High -6.33 0.25
(Base : primary school Senior High -5.19 0.38
diploma) Bachelor’s degree -3.52 0.55
Master's degree -5.11 0.50
1,000-2,999 -14.06 0.09
3,000-4,999 * -8.42 0.30
5,000-6,999 -7.06 0.39
Income 7,000-8,999 -11.27 0.18
(Base : monthly salary less 9,000-10,000 -10.38 0.25
than 500 RMB) 11,000-19,999 -6.81 0.45
20,000-29,999 -0.62 0.96
30,000-39,999 -2.50 0.88
<= 40,000 10.52 0.41
o Second level city 1.49 0.70
Administration Division Town 174 0.62
(Base: Capital city) _ ' '
Village 4.35 0.31
True false questions Question 2.1.1 6.84 0.26
Question 2.1.2* -4.35 0.10
Question 2.1.3 -0.33 0.92
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Question 2.1.4*** 10.66 0.00

Question 2.1.5 -1.70 0.52

Question 2.1.6 1.19 0.66

_ o Good*** 15.44 0.03
g)r;zrg(]/cé\?;egogoed) Neutral 8.73 0.23
Bad 9.52 0.22

Don't know -3.68 0.73

***gtatistically significant at 1% level, ** at 5%evel, * at 10% level.

For the acceptance of health enhanced rice, génemlobserve a negative relationship
with income level. For those whose monthly incosibetween 3,000 to 4,999 RMB, the
acceptance rate is 8% lower than those who eaessdtan 1,000 RMB. Respondents who got
the fourth true false question correct were sigaifitly 11% more likely to accept health
enhanced rice compared to those who did not. Betier knowledge of GM rice also increased

the acceptance significantly by 15%.

Consumer preferences over rice products without price changes
Multinomial logistic model analysis

A general question referred to as the referenestopn was asked to measure the
respondents’ preferences over rice products witbcaral price of 5 Yuan/kg. Respondents were
asked to pick one out of four choices to repretieit preferences: conventional rice, GM rice,
indifferent with conventional rice and GM rice, aneither. Our results showed that after
information treatments, 725 participants choseuieipase conventional rice, 87 preferred GM

rice, 167 of indifferent and 15 showed no interegiurchasing any kind of rice.

A multinomial logistic regression model was estiethato test for significant differences
among the four choice responses to the referenegtiqn. The dependent and independent

variables are described in Table 8. The estimagikssion coefficients are provided in Table 9,
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using the response of ‘prefer GM rice’ as a basetlis model, there were three replicates of
the predictor variables representing the three isdtlat were estimated: “Non-GM rice vs. GM
rice”, “Indifferent vs. GM rice” and “Neither conauéional nor.GM rice”. To evaluate whether
the multinomial-logistic model corresponds to tla¢ad a predicted vs. actual test is essential.
Based on the assumption that the outcome categufrte M-logit model have the property of
independence of irrelevant alternatives (lIA), ausman test was computed.(Hausman et al.
1981) After excluding the outcomes of the model by@ne, the results showed no systematic
change in the coefficients but a negafi2evhen “Indifferent” was taken out, however, due to
the relatively small number of observations andythgalue from the original regression, this
would not be problem for confirming the power of ooodel since there is some precedent for

not rejecting the null for negative values of tbsttstatistic (Hausman and Taylor, 1981)

Table 8 Descriptions of multinomial logit model varables

Variables Description

, Non GM rice, GM rice, Indifferent between GM and@M rice,
Dependent variable .

Neither

Age Continuous variable
Male Male=1; Female=0
Bachelor’'s degree Bachelor’s degree or higher=%sltean bachelor’'s degree=0
Household size The house hold number
Salary Status Salaried income=1, No monthly galar
Meals Number of Meals including rice per day
Income The median value /1000 of each category
Objective knowledge The accuracy rate of six objective knowledge tale# questions
accuracy
Cheap talk Cheap talk script=1; No cheap talk=0

No specific trait information

Health trait br (Golden rice) information, benefitst then risks

Health trait rb (Golden rice) information, riskssti then benefits
Information treatments Environment trait br (Bt rice) information, bersffirst then risks
Environment trait rb (Bt rice) information, riskisst then benefits
Stacked br health+environment information, beadiist then risks
Stacked rb health+environment information, riskstfihen benefits
Variable City was recorded by urban populationsitgnLarge
population , median population ,small population
Governmental administrative divisions: Capital cgcondary city,
town, village

City size

Residence
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Media reliability

Respondents think that food related informatiamfiTV or Newspaper
media were more reliable=1; If not =0

Table 9 Multinomial regression results to the refeence question responses

Choice preferences Prefer non GM rice Prefer |adifft Prefer Neither
Coef. P Coef. P Coef. P

Male -0.36 0.13 -0.25 0.37 -0.54 0.39
Age 0.02 0.142 0.00 0.918 -0.01 0.657
Bachelor’'s degree 0.51 **0.04 0.14 0.63 0.55 0.42
Household size 0.05 0.59 -0.25 **0.04 -0.72 ***0.01
Salary status 0.34 0.15 0.52 0.06 -0.48 0.45
Meals 0.11 0.6 0.11 0.63 -0.27 0.6
Income continuous 0.00 0.28 0.00 0.98 0.00 0.72
True false accuracy -0.44 0.54 -0.46 0.59 -3.14 30.1
Cheap talk 0.30 0.21 0.06 0.83 0.46 0.45
Information and order( No information as base¢)
Health trait br 0.86 *0.08 0.58 0.29 -0.27 0.83
Health trait rb -0.03 0.94 -0.26 0.59 -1.15 0.35
Environmental br 0.25 0.56 0.21 0.68 0.78 0.4
Environmental rb 0.72 0.13 0.62 0.24 0.55 2.56
Stacked trait br -0.10 0.81 -0.08 0.86 -0.62 0.55
Stacked trait rb 0.08 0.84 0.04 0.94 -13.61 0.98
City size ( Middle base)

Large -1.00 ***0.,01 | -1.28 ***0.00 -1.56 **0.05

Small -0.96 ***0.00 | -1.28 ***0.00| -2.99 ***0.01
Residence(Capital city base)

Second level city -0.97 **0.03 -0.11 0.83 1.13 .38

Town -0.99 **0.02 -0.56 0.26 -0.54 0.7

Village -0.93 *0.06 -0.22 0.71 1.34 0.34
Media reliability -0.43 *0.07 -0.18 0.52 -0.32 0.61
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***gtatistically significant at 1% level, ** at 5%evel, * at 10% level.

The estimated coefficients are not easily integatefuantitatively due to the nature of
multinomial logistic model; alternatively they resent the logs of the odds ratios. For instance,
respondents who live in the urban area and areoll®ge educated are significantly less likely
to purchase conventional rice over GM rice. Gemgralpositive coefficient represents higher
probability to choose the conventional rice prodmatr GM rice, and a negative coefficient

means a lessening probability to choose the comraltrice compared to the GM rice.

Relative risk ratio and adjust predictions between treatments

The ratio of the probability of choosing an out@aver the base outcome is referred as
relative risk ratio. The relative risk ratio yielthg regression coefficients as one unit change in
the predictor variabldt can be obtained by exponentiating the multindaigit coefficients

STATA commandrr. was applied and the results are presented &t 18bl

Table 10 The relative risk ratio

Choice preferences  Prefer non GM rice Prefer ladefht Prefer Neither
RRR P-value RRR P-value RRR P-value

Male 0.70 0.13 0.78 0.37 0.58 0.39
Age 1.02 0.14 1.00 0.92 1.00 0.65
Bachelor's degree  1.67 **0.04 1.15 0.48 1.74 0.80
Household size 1.06 0.54 0.78 ***0.04 0.49 ***0.02
Salary status 1.41 0.15 1.68 *0.06 0.62 0.45
Meals 1.11 0.60 1.12 0.63 0.77 0.59
Income continuous  1.00 0.28 1.00 0.98 1.00 0.72
True false accuracy 0.64 0.55 0.63 0.59 0.04 0.13
Cheap talk 1.34 0.21 1.06 0.83 1.59 0.45
Information and order( No information as base)

Health trait br 2.37 *0.08 1.79 0.29 0.76 0.83
Health trait rb 0.97 0.94 0.77 0.59 0.32 0.35
Environmental br 4 g 0.56 1.23 0.67 2.18  0.39
Environmental rb 2.06 0.13 1.87 0.24 1.73 0.56
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Stacked trait br
Stacked trait rb

0.91
1.09

City size ( Middle base)

Large
Small

Residence(Capital city base)

Second level city
Town
Village

Media reliability

0.37
0.38

0.38
0.37
0.40
0.65

0.80
0.84

***0.00
***0.00

***0.03
***0.02
*0.06
*0.07

0.92
1.04

0.28
0.28

0.89
0.57
0.81
0.84

0.86
0.94

***0.00
***0.00

0.83
0.25
0.71
0.52

0.54
0.00

0.21
0.05

3.09
0.58
3.82
0.73

0.55
0.98

**0.05
***0.00

0.88

0.69
0.34
0.61

***gtatistically significant at 1% level, ** at 5%evel, * at 10 % level.

To illustrate the results with respect to the ceedhts of the previous M-logit model,
given that the other variables in the models ale tenstant, the relative risk of choosing
conventional rice over GM rice is expected to iaseeby a factor of 1.67 for respondents who
had bachelor degree relative to those who did@oé& unit increase in household size would
decrease the relative risks for preferring indéfdgrand neither over GM rice by 0.8 and 0.5.
More generally, if a subject were to have one nnesehold member and failed to have a

bachelor’s degree, he would be expected to preffériGe as compared to other alternatives.

Figure 7 plots predicted preferences of referenduestions byreatments under four

different outcomes with other variables set atrthean values.

Figure 7 The adjusted prediction of rice preference under treatments with 95% Cls
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Marginal effects estimation

The estimations of the multinomial logistic modet difficult to interpret quantitatively,
and the illustration from the relative risk modehde difficult to comprehend. To better
understand the m-logit model coefficient estimatesrginal changes in probabilities were
computed for the four outcomes with all continugagables set at their mean values. A post
estimation method called contrast of margins waniegh to extend model capabilities of
contrasting nonlinear responses. MERS (marginakett representative values) were computed

to obtain the overall effect of the factor variabénd illustrate intuitively meaningful results.

Table 11 MERs (marginal effect at representative Vaes) of the four outcomes in M-logit model

Variables Non-GM rice GM rice Indifferent Neither
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MER P-value MER P-value MER P-value MER P-value
Male -3.45% 0.22 2.62% 0.15 1.06% 0.66 -0.23% 00.7
Bachelor's degree 7.46%  ***0.00-3.39%  *0.07 -4.23% *0.09 0.16% 0.82
Salary status 0.71% 0.80 -2.87% 0.13 3.02% 0.21-0.86%  0.20
Cheap talk 4.47% *0.10| -1.94% 0.28 -2.78% 0.230.25%  0.68
Information and order ( No information base)
Health br 8.77%  **0.08| -5.36%  *0.09 -2.43% 0.58| .98 0.37
Health rb 3.12% 0.55 0.73% 0.84 -2.84% 0.5] 19%0 0.35
Environment br 1.34% 0.80 -2.04% 0.56 -0.37% 30.9| 1.08% 0.51
Environment rb 5.36% 0.29 -4.85% 0.13 -0.36% 40.9| -0.15% 0.90
Stacked br -0.49%  0.93 0.93% 0.80 0.18% 0.9y 62%. 0.59
Stacked rb 2.23% 0.67 -0.51% 0.89 -0.16% 0.9Y .55% 0.11
City size(Middle as base) | ‘
Large -1.21%  0.76 7.11% **O.Oi -5.16% 0.13 -0674 0.39
Small 0.04% 1.0 6.85% ***0.01-5.38% *0.07 -1.50% **0.03
Administrative divisions(Capital city base) ‘
Second level city 16.26% ***0.0 | 4.90% *0.06 9.83% ***0.011.53% *0.09
Town -9.92%  ***0.01| 5.95% **%0.01 | 3.86% 0.26 0.11% 0.79
Village 14.21% ***0.00| 4.78% 0.12 752%  *0.09| 191% 0.14
Media reliability -5.73%  **0.04 | 2.93% *0.10| 2.77% 0.24 0.03% 0.96

***gtatistically significant at 1% level, ** at 5%evel, * at 10% level.

Variable means: Age=37.6, Household=3.5, Incomex &6l rue false accurate rate = 0.36.

Based on the results from Table 11, we can iné¢ihe marginal probability of each

outcome over different variables. These marginfaogs represent changes in probabilities of

selecting outcomes. Respondents who had a batheéégree were 7.46% more likely to

choose “Non-GM rice” and 3.4% less likely to chotG/ rice” among all the alternative

options. Having a bachelor’s degree also decretsegdrobability of choosing “Indifferent” by

4 % (p-value < 0.10). The administration of theagh&alk script applied increased the

probability of choosing “non-GM rice” 4.5% (p-valye0.10. Compared to those who had the no

specific trait information treatment, respondenktovinad “Health br” treatment are 8.77% more

likely to choose “non-GM rice”, 5.4% less likely ¢thoose “GM rice” (p-value < 0.10), and

2.4%, and 1% less likely to choose “IndifferenttidiNeither” thought both are insignificant.
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Compared to respondents who lived in a middle-sazigg people who lived in either a large or
small population density city were more likely twoose “GM rice” over the other three
alternatives. Respondents who lived in a capitglwere significantly more likely to choose
“conventional rice” and those who lived in town &% significantly more likely to choose
“GM rice”. Respondents who thought TV and newspapedia sources offered more reliable
food information were significantly less likely pick “non-GM rice” by 5.7% and more likely to
pick other outcomes on the response scale. In gsiotl, respondents who lived in a capital city,
had a bachelor’'s degree, had a health relatednatoon formatted in benefit risk order
treatment are more likely to choose non-GM ricepomdents who lived in a small city or town,
did not have a bachelor's degree and had “no indtion” treatment were more likely to choose

GM rice over other alternative rice products reggssl of price difference

Double bounded contingent valuation and WTP

Based on the answer to the reference questiosatihgle was divided into three sub
samples. 725 respondents who chose non-GM rice agsigned lower starting prices in the
double bounded questions set; those respondentpreferred GM rice and those who were
indifferent were grouped together as 254 obsermatio a higher starting prices double bounded
guestions set; the 15 respondents who showed fer@nee to purchasing rice products were
excluded from the WTP estimation. The double bodrelited module in STATA was utilized
to obtain the DBDC parameter estimates (Lopez-Faigra012). Table 12 summarizes the
additional independent variables’ description fag tlouble bounded analysis included as the

DBDC but not the multinomial logit regression.

In the survey, many variables were had more respoategories than what were

actually used in the DBDC model. Here we providietailed explanation about how we merge

70



the sub categories. The education level was simgalgfined into a dummy variable of whether

the subject had a college education or not. “Haeirstable wage” acted as a standard line to

adjust the career classification. “The rice puraingérequency” and “GM rice prior knowledge”

were redefined into three levels. When referringhedia reliability, “TV” and “Newspaper,

magazines and books” were determined as governcoetrolled media sources, and the other

as non-government controlled sources. The acceptate of rice products over 50% was

considered as 1, and less than 50% as 0 when prifeeanalysis.

Table 12 Variable description of DBDC model

Original categories

Variable label

Description

Information and order
treatment combination

Meals
Administrative division

Rice purchase
frequency(rp)

Rice stock

Heard of Terms

EO1
EO2
HO1
HO2
COo1
CO2
Meals
VL1
VL2
VL3
VL4
Once/month
<once
> once
<5kg
5kg-10kg
>10kg
terms_1
terms_2
terms_3
terms_4

Environmental information benefit risk order
Environmental information risk benefit order
Health information benefit risk order
Health information formatted in order2
Aggregated information formatted in orderl
Aggregated information formatted in order2
Number of meals with rice per day
Respondents reside in capital cities
Respondents reside in secondary cities
Respondents reside in towns
Respondents reside in villages
Respondents who purchase rice once tnmon
Purchase rice less than once a month
Purchase rice more than once a month
Current house rice stock less than 5 kg
5kg<Current house rice stock<10kg
Current house rice stock more than 10kg
Heard of term: hybridization
Heard of term: Gene
Heard of term: biotechnology
Heard of term: Genetically modified food
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Subjective Gm good Subjectively valued GM knowledge as good

knowledge(GMPK) Gm neutral Subjectively valued GM knowledge as radrm
Gm poor Subjectively valued GM knowledge as poor
Golden rice case golden Have heard the 2012 golden rice case
Acceptance of GM acl Acceptance rate of GM soybean oil over 50%
products Acceptance rate of GM fed livestock maize over
ac2 50%
ac3 Acceptance rate of GM pest resistant rice 5086
Acceptance rate of GM health enhanced rice over
ac4 50%
Objective knowledge  TF accuracy The accuracy ratio for six true falgesgions

Lower starting prices DBDC and WTPs

Each respondent who preferred non-GM rice for #fierence question was assigned to
the lower starting price double bounded dichotonmuestion set. Ten starting prices from 2.5
Yuan/kg to 4.75 Yuan/kg with a 0.25 Yuan/kg intérware randomly assigned to the 725
participants. Based on the response on the finghdb question, a follow-up dichotomous
guestion was then provided with the secondary m#tes either double or half the premium
(here we defined the premium as the price diffezdyetween the starting point price and the
reference price of 5Yuan/kg for non-GM rice). Thiegmortion of positive answers declined as
first bound prices increased, which indicated thdividuals were sensitive to the bid amount.
Regardless of the difference in starting prices5%2respondents chose “no” to buy GM rice at
the first bid questions. Table 13 summarizes hapaadents react according to different

bidding prices.

Table 13 Responses according to biding prices foné lower DBDC group

Starting prices  First responses Number Secondary prices No Yes
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and responses

2.5 No 44 0 28 16
Yes 31 3.75 5 26
2.75 No 44 0.5 39 5
Yes 23 3.875 4 19
3 No 57 1 48 9
Yes 18 4 4 14
3.25 No 43 1.5 34 9
Yes 30 4.125 11 19
3.5 No 48 2 36 12
Yes 23 4.25 6 17
3.75 No 47 25 37 10
Yes 20 4.375 12 8
4 No 61 3 49 12
Yes 17 4.5 9 8
4.25 No 54 35 39 15
Yes 12 4.625 6 6
4.5 No 59 4 55 4
Yes 19 4.75 7 12
4.75 No 69 4.5 63 6
Yes 6 4.875 1 5

The fact that the proportion of positive answerslides as the prices increased proved that our
subjects were sensitive to price discounts. Regasdbf price difference, 526 participants chose
“no” to purchase GM rice at the starting priced.thfe second round dichotomous question, with
different level of price discounts, 493 “no” answerere observed versus 232 “yes”. A majority
of the respondents of this group went through asg@dounded question with prices discounts
for GM rice, however, the expanded discount seemmaditractive, and the amount of “no”
responses far exceeded the “yes” responses. Theraftower WTP was expected to be

predicted from the DBDC model. Table 14 summarthesDBDC model estimation.

Keeping other variables at their mean value, hasibgchelor’'s or higher degree
decreased the willingness to pay by 0.56 Yuan. & umt increase in household number
decreased WTP by 0.24 Yuan. A one unit increasedals with rice per day decreased the WTP

for GM rice by 0.48 Yuan. A thousand Yuan increaka respondent’s monthly salary
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significantly decreased the WTP for GM rice by hK@.07 Yuan). Purchasing rice on a
monthly basis decreased the WTP for GM rice by¥u8n. Respondents whose household rice
stock is less than 5 kg had a 1 Yuan lower WTP tkapondents from households with other
stock levels. The awareness of hybrid technologlylao-technology also negatively affected the
WTP in by decreasing the price of GM rice 1.4 Yaad 1 Yuan, respectively. Subjects who
stated their understanding of GM rice as good omabwere willing to pay less for GM rice by
0.86 Yuan and 0.76 Yuan. Not surprisingly, the ptaece of GM related products had a
positive impact on the WTP of GM rice. RelativeBiorice, a one unit increase of acceptance for
GM soybean oil, GM corn-fed livestock and GM heatthanced rice increased the WTP of GM

rice by 0.7 Yuan, 1.2 Yuan and 1 Yuan, respectively

Table 14DBDC model for lower starting price sub-sarple( n=725)

Variables Coef. P-value
EO1 0.03 0.96
EO2 -0.17 0.75
HO1 -0.34 0.51
HO2 -0.58 0.27
co1 -0.06 0.92
COo2 -0.44 0.40
Cheap talk 0.3 0.28
Male 0.08 0.78
Age 0.01 0.44
Have bachelor’'s degree* -0.56 0.10
Household size* -0.24 0.06
Salary status -0.25 0.38
Income *** -0.07 0.00
Meals* -0.48 0.06
Capital city -0.42 0.47
Secondary city -0.8 0.11
Town -0.09 0.82
Large population city -0.62 0.14
Small population City 0.15 0.68
Purchase rice once a month** -0.78 0.03
Purchase rice less than once a month -0.36 0.38
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Current rice stock<5kg*** -0.99 0.02

Current rice stock 5kg-10kg -0.5 0.14
Heard of Hybridization*** -1.36 0.00
Heard of Gene 0.16 0.76
Heard of Biotechnology*** -0.99 0.01
Heard of GMO* -0.3 0.55
GM rice good* -0.86 0.09
GM rice neutral* -0.75 0.08
Heard of golden rice case in 2012 -0.48 0.14
GM soybean oil acceptance** 0.74 0.06
GM corn fed livestock acceptance *** 1.21 0.00
GM pest resistance rice acceptance 0.44 0.21
Health enhanced GM rice acceptance *** 1.09 0.00
Media source reliability -0.16 0.56
Objective knowledge accuracy -0.26 0.76

***gtatistically significant at1% level, ** at 5%elvel,* at 10% level

Variables: “VL4”, “ middle city”, “ >once” , “ >10k” and “gm bad” were omitted to avoid
collinearity.

To verify the significance between treatmentsesaWVald tests were computed. Firstly,
the seven coefficients with respect to treatmemeviypothesized to be zero. Then differenced
values of informational paired coefficients werengared with zero to see if there are effects of
formatted orders and information type. Lastly, ¥h&ies from the second test were tested against
each other to check the order effect across typefafmation. All Wald tests were all rejected.
Bootstrapping was first introduced by Efron et @r9, it draws with replacement amount of
observations from the total sample with the inter@parameter and collected statistics,
providing a way of measuring standard error andiging better projections. The bootstrapping
command was used to test the significance betweatnients, and predictions of WTPs. Table

15 summarize the results.

Table 15 Mean WTP for GM rice by respondents who peferred non-GM rice

WTP Yuan/kg Std.Err
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Mean 1.60 0.37

No specific trait information 1.83 0.51
Health trait information 0.91 0.73
Environmental trait information 1.69 0.72
Stacked trait information 1.33 0.73
Order benefits risks 1.46 1.04
Order risks benefits 0.64 1.04
With cheap talk 1.45 0.40
Without cheap talk 0.76 0.39

Table 15 presents the WTP estimates among infoomateatments. With every variable
set at their mean value, the mean WTP for GM ricénis particular group is 1.60 Yuan/kg,
which is a 68% discount from non-GM rice price afian/kg. The WTP for respondents who
received the neutral no specific trait informattogatment was 1.83 Yuan/kg which was

significantly higher than the mean WTP and othérimation treatments.

Consumers who were provided with health relatedrmétion registered the lowest
WTP among the information treatments at 0.91 Yugdot significantly different from 0. A
low WTP result was also obtained for the stackezhevice trait information and order
formatting. The mean WTP under different informattoeatments provided the following WTP
rank of No specific trait information> environmehttait information> stacked trait
information>health information. With respect to béts and risk information ordering,
respondents were WTP a much higher amount whemmnefo of benefits followed by risks than
vice versa. Indeed when risks were presented fespondents had a very low WTP for GM rice
of 0.64 Yuan/kg, not significantly different fronem. Cheap talk was tested as the calibration
method. The results suggest that hypotheticalforathis sample that prefers non-GM rice

lowers the WTP estimate for GM rice. The WTP estavaas almost twice higher for the
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respondents provided the cheap talk script. Thasltesuggests that the respondents in this

particular group had a significantly large hypoitetbias against GM rice.

The effects of the variables presented in Tablerithe WTP provide additional insights.
Treating the respondent as one who purchasesmim@amonth, leaving all other independent
variable values as their mean values, the WTP28 Yuan/kg, 20% lower than the Mean WTP.
Respondents whose current rice stock was lesditrekilograms offered a WTP of 1.05
Yuan/kg for GM rice. Compared to those who hadwaraness of hybrid technology and
biotechnology, respondents who had heard of thersestwere willing to pay much less for a
kilogram of GM rice, 1.33 Yuan/kg vs.2.68 Yuan/legd 1.31 Yuan/kg vs.2.30 Yuan/kg,
respectively. Respondents who indicated a highptanee of GM soybean, GM corn fed
livestock, and health enhanced rice, were WTP rfmr&M rice. The WTP estimates for GM
rice were: 1.92, 2.10, and 2.04, respectively, edo® the mean WTP for the total sample.
Consumers with less than a bachelor’'s degree wdre Wore for GM rice than those who had a
bachelor’s or higher degree, (1.87 Yuan/kg vs.X.88n/kg) however, it was only significantly
differently at the 90% level. Respondents who hadenintensive rice diets were WTP less for
GM rice. Respondents who subjectively consideredgelves with good and normal knowledge
on GM rice were willing to pay significantly ledsan those who considered themselves less
knowledgeable. Finally, respondents with higheomes were WTP significantly less for GM

rice

Higher starting prices DBDC and WTPs
The same DBDC analysis was conducted for the soiplsawho responded to the
reference question as having preferred GM riceas wdifferent to GM and non-GM rice at a

price of 5 Yuan/kg. This sub-sample of 254 respotgle/ere randomly assigned to 10 higher
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starting prices for the first bound ranging fro@%Yuan/kg to 7.5 Yuan/kg with a 0.25 Yuan/kg

Secondary prices and
Starting prices First responses Number responses No Yes

interval. The “yes” “no” responses scale was lisaetlelow table, and it showed that
respondents for this group were also price semsifiable 16 presents the responses scale for the

higher DBDC group.

We observed that the proportion of positive answlerdined as the prices increased,
which indicates that our subjects are price sesgsitRegardless of price difference, 156
participants stated “no” interest in purchasing @d# at the staring prices. When provided with
certain price discount, 74% still rejected to past GM rice. In this subgroup, the double

bounded response scales are 115:41:59:39. (NNYNYYN)
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5.25 No 15 5.125 9 6
Yes 18 55 6 12
55 No 11 5.25 8 3
Yes 12 6 3 9
5.75 No 23 5.375 19 4
Yes 12 6.5 7 5
6 No 16 55 11 5
Yes 11 7 5 6
6.25 No 25 5.625 17 8
Yes 8 7.5 4 4
6.5 No 11 5.75 9 2
Yes 13 8 8 5
6.75 No 15 5.875 10 5
Yes 9 8.5 3 6
7 No 16 6 12 4
Yes 3 9 1 2
7.25 No 8 6.125 6 2
Yes 3 9.5 0 3
75 No 16 6.25 14 2
Yes 9 10 2 7

Table 16 Responses according to biding prices fané¢ higher DBDC group

With only 254 observations, using the same végmthe fewer observations from the
lower DBDC model might diminish estimation accura€iierefore, several variables were
modified. Instead of setting sub factors as indralddummy variables and a base line,
categorical variables were introduced as they wesggned in the survey questionnaire. Table

17 summarizes the analytical results for the high@DC model.

Variables Coef. P
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EO1 0.18
EO2 0.28
HO1 -0.86
HO2 0.20
COo1 0.78
CO2 -0.17
Cheap talk -0.3
Male 0.23
Age** 0.03
Have bachelor’'s degree 0.38
Household size 0.08
Salary status** -0.73
Income *** 0.05
Meals 0.43
Rice purchase frequency -0.18
Current rice stock -0.10
Heard of Hybridization -0.1
Heard of Gene -0.22
Heard of Biotechnology 0.35
Heard of GMO -0.54
GM rice good -0.11
GM rice neutral 0.62
Heard of golden rice case in 2012** 0.87
GM soybean oil acceptance 0.56
GM corn fed livestock acceptance 0.30
GM pest resistance rice acceptance -0.14
Health enhanced GM rice acceptance 0.16
Media source reliability* -0.16
Objective knowledge accuracy** 2.47

0.76
0.66
0.20
0.74
0.18
0.78
0.38
0.49
0.05
0.39
0.60
0.05
0.00
0.14
0.42
0.68
0.82
0.74
0.44
0.38
0.85
0.23
0.02
0.34
0.62
0.78
0.19
0.07
0.02

***statistically significant at1% level, ** at 5%elvel,* at 10% level
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relatively few variables were statistically signdint. Age of the respondent was associated with

a higher WTP; a one unit increase in age would teadVTP increase by 3 Fen. A one unit

(2000 Yuan) increase in income would also increaedVTP by 5 Fen/kg. Holding other

variables at their mean values, respondents whe sadaried were WTP 0.73 Yuan/kg less than

those who were not. Objective knowledge was aststiaith a significantly higher WTP. The

difference between 100% accuracy rate and 0% acguade was 2.47 Yuan/kg. Surprisingly,

the awareness of 2012 Golden rice experimentaltavas associated with a significantly higher

WTP by 0.87 Yuan/kg. Respondents who were awatleeo$chool children Golden rice
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experimental study were WTP 6.16 Yuan/kg companesl29 Yuan/kg by those who were not

aware of this scandal.

Table 18 Mean WTP for GM rice by respondents who peferred or were indifferent to GM rice

WTP Yuan/kg Std.Err
Mean 5.72 0.168

No specific trait information 5.62 0.418
Health trait Information 4.96 0.804
Environmental trait information 6.07 0.750
Stacked trait information 6.23 0.733
Order Benefits risks 5.72 1.143
Order Risks benefits 5.92 1.138
With cheap talk 5.55 0.252
Without cheap talk 5.85 0.227

The mean WTP for GM rice by the upper price bowratsample was 14.4% higher than
for non-GM rice. The WTP ranked by information treant was: Stacked trait information >
Environmental trait information > No specific traformation > Health trait related information.
In this higher starting prices DBDC group, resparntidevere WTP more for environmental trait
GM rice than for the health trait GM rice. The aidg effect of benefits and risks had no
significant effect even though, surprisingly, th& Wwhen risks were ordered first was slightly
higher than the WTP when benefits were orderet #iso the calibration using the cheap talk
script showed no significant difference in WTPhaligh there was a slight bias to a higher WTP

by those respondents who were not administeredhéap talk script.

The mean willingness to pay for the GM rice for th&al sample is 2.67 Yuan/kg, which
was 47% lower than the conventional rice price. fttal mean WTP was estimated by the
weighted ratio of the two groups. The result sutggsat consumers are only willing to purchase
GM rice with a substantial, percentage price distpconcerns remain for the daily consumption

of GM rice.
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V. SUMMARY AND CONCLUSIONS
This paper provides an assessment of Chinese censaititudes and WTP for GM rice
based on a survey of 994 urban consumers in thensumwf 2013. The survey covered thirteen
main rice producing provinces along the Yangzi Resed the Pearl River Delta area. We also
collected socio-demographic information with regatal objective and subjective knowledge of
genetically modified organisms. Using a set of #ialse questions, this study found an
improvement with regard to consumer’s objectivevdiealge about bio-technology compared to

findings from a survey conducted ten years agoukat identical questions.

Under Fishbein et al. (1963) “bottom up” attitudeniework, consumers can be classified
according to their attitudes towards a product.iTaiitude towards a certain product is based
on knowledge and the product attributes. By askmgsumers whether they had heard of GM
related terms, we found the greatest familiarity fica the terms “genetics” and “GMO”. In
general, higher income and higher education arecaged with greater awareness of “GMO”;
other career types and federal government employees associated with lower awareness of

‘GMO”.

To further study the acceptance of GM related petgjuwo Tobit models were
estimated. It was found that consumer acceptarifageti significantly as a function of age,
gender and objective knowledge about transgenicitelogy. Higher income and residing in a
suburban area were associated with increased acoepdf Bt rice. Lower income and higher

levels of subjective knowledge about GM rice inseghthe acceptance of health enhanced rice.

This study used a reference question to createsamiples of respondents according to

their preference for GM rice relative to non-GMeriat a reference price of 5 Yuan/kg. A large
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majority, 73% of the sample, preferred non-GM coreddao GM rice. The remainder of the
sample responded to the reference question asg pitiferring GM rice to non-GM rice (9%) or
were indifferent (17%). Without a price differencensumers who had achieved a higher
education level (bachelor degree) and those whadweived the health information treatment
with a risk—benefit information order were moreelkto choose ordinary rice rather than GM

rice. Suburban and rural respondents had highepsmace toward GM rice.

Two DBDC models were estimated using sub-samphswkre created according to the
reference question to compute the WTP. The mean @glimate for GM rice by those who
preferred non-GM rice suggested that a discoufBéb was required to make GM rice
competitive. The mean WTP for those who preferred@re indifferent to GM rice had a WTP
premium for GM rice of 14.4%. | found that consumare divided in groups that range from
acceptance anaptimism regarding GM food improvements to pessimand rejectionSocio-
demographic variables that significantly lowered WTP estimate for GM rice by those who
preferred non-GM rice included education level, $&hold size, income level, rice intensity of
their diet, small household inventory of rice steckwareness of terminology ‘hybridization’
and ‘biotechnology’ and the respondent’s subjedtivewledge of GM rice. A higher WTP was
associated with respondents who were more likejctept GM soy oil, livestock fed GM maize,
and health-enhanced GM rice. For the respondentsprgferred GM rice or were indifferent,
their willingness to pay for GM rice was negativagsociated with having a salaried job and
trusting TV, radio and print media as more reliaggderces of information on food. WTP by this
group was significantly, positively related to resdent’s age, income, objective knowledge of
genetic and biotech facts and awareness of theeGalde scandal. Our results showed that

consumers’ purchase behavior with regards to Gkliganainly negative: the total mean WTP
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for the whole sample was estimated by a weightedaae of the lower price and higher price

groups, and an average 47% price discount was asiiin

Along with previous findings (Hossain et al. 2008)y results showed that consumers
were much segmented with respect to acceptancatttudies toward GM rice. Individual
values and attributes appear as key determinaderpimning consumer attitudes. In this study,
respondents were randomly assigned to receivergiffenformation treatments. The mean WTP
rank of those who prefer non-GM rice for GM riceswBlo specific trait information>
environmental trait information> stacked trait infation>Health information. The WTP rank
for those who prefer GM rice was: Stacked traibinfation > Environmental trait information >
No specific trait information > Health trait reldtenformation. Even through in the DBDC
analyses, the WTPs were found to be not signifigatitferent between treatments. Respondents
who received health related trait information gafigihad a lower willingness to pay. This
indicated that Chinese consumer had more concemd ¢he biosafety than environmental

sustainability.

Many previous studies have investigated the fadt@saffect consumers’ acceptance
and willingness to pay for the GM rice. Prior kneddje, education, administrative division,

media effects, etc. have been identified as hasigigificant impacts on altering consumers’
purchasing behavior. Among the previous studies gltial. (2006 presented a relatively
comprehensive analysis of the demographic and ¢aletars which may have an impact on
WTP for Bt rice using the data that Huang and Bélected in 2002. With the tremendous

expansion of the GM rice research and developmentsurmise that the public has been

exposed to more information and has developedtarhatderstanding about GM products. With
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the increase of formal and unofficial discussionghas topic in public or the legislative
assembly, the Chinese people’s inclination towaktirige has been altered. Our last hypothesis
then is that the consumers’ attitude towards GM wdl be changed by the increased supply of

information, and their acceptance of GM rice wélibfluenced by media effects.

Compared to a similar study by Lin et al. (2007) msults showed a much lower
acceptance rate for GM rice. The results suggestiie government of China is facing an
increasingly difficult barrier by consumers for tt@mmercialization of GM rice. The results
suggest that the type of science-based inform&izahlittle effect on WTP. While this study did
not test non-science based information relativectence-based information, it can be argued
that the importance of providing science-basedativie information to improve the knowledge
of Chinese consumers will be important to achienaat) acceptance. Respondents who thought
they were more knowledgeable about GM rice areciessal with a significantly lower WTP for
GM rice. If the government of China is to be susf@lsn its campaign to boost rice productivity
through biotechnology, it will not only have to pide more science-based information, but also

change entrenched negative attitudes and opinigthgegard to GM rice.
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Appendix

Survey questionnaire

Survey code:
CC01P1

The Survey for Chinese city consumers’ WTP and atecee for genetically modified rice
Dear respondents:

Greetings, this is , | am a stude@thmha Agricultural University | would like to
ask you for assistance in participating in our synf his survey is conducted to study consumer
purchase behavior for GM rice in China. In the syrwou will see questions about consumer
acceptance and prior knowledge towards GM rice.rYesponses on the survey will be record
anonymously. No identifying personal informatiorilwee collected. Only basic demographic
information will be collected and the data will ealed and maintained in secrecy. Your
participation is highly appreciated.

Province (autonomous regions and
municipalities)

Cities

Street

ID

Enumerator’s ID

Date
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Part One. Demographic Questions

1.1.1 1.1.2 1.1.3 114 1.1.5 1.1.6 1.1.7

Gender Age Education | Household| National Career Household

1=male level( coded size administrative classification| monthly

2=female as follow) divisions income
(Residence)

1.1.3 Education level code: 1. Less than or equBlémentary school, 2.Junior high school or
equal level technical school, 3.Senior high sclowaqual level technical school, 4.College or
Bachelor degree, 5. More or equal to Master degree.

1.1.5 National administrative divisions: 1.Provalaapital or Municipality, 2.Cities, 3.County
4. Town

1.1.6 Career classification: 1. Federal employgep@pany employee, 3.Private Enterprises
owner or Individual Business owner, 4.Worker, 5oiar, 6.Unemployed, 7.Retired, 8.
Student,9.Military duty, 10. Freelance, 11.0ther

1.1.7 Monthly Income(RMB): 1. Less than or equal {000 ,2.1,000-2,999 , 3.3,000-4,999 ,
4.5, 000-6,999, 5. 7,000-8,999, 6.9, 000-10,9911,7000-19,999, 8.20, 000-29,999,

9.30, 000-29,999, 10. More than or equal to 40,000

1.2 How man meals did you take rice per day?

1.3 How often do you purchase rice?

a) Once every two months
b) Once a month

c) 2to 3times per month
d) Once a week

e) Multiple times per week
f) Never

1.4 What is the quantity of rice stock in your helusld on average?

a) Less than 5 kilograms
b) 5 to 10 kilograms
c) More than ten kilograms
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Part Two Prior Knowledge test

2.1 True/ False question set

Statements

True False

Not Sure

2.1.1 Ditch water harbors certain amount of baateri

2.1.2 Father’s gene determines the gender of tid ch

2.1.3 Genes only exist in Genetically modified footbt in
conventional food

2.1.4 If one consumers GM food, his gene will bedied as
well

2.1.5 It is not possible to transfer genes betvwaeemals and
plants

2.1.6 If we transfer a gene from a fish to a prodiles
product will taste like fish

2.2 Have you ever head of the following terms?

Terms Have you Where did How often did you hear this term?
ever heard of| you hear this | Very often Occasionallyy Only once g
this term? term twice
(y/n) from?(code

as follow)

221

Hybridization

2.2.2 Gene

2.2.3

Biotechnology

224

Genetically

modified food

Sources code: 1.TV or radio, 2.Newspaper, magannbeoks, 3. Internet, 4. Friends or

relatives, 5.0ther.

2.3 How extensive do you think your knowledge is@&hGM rice?

a) Very good (understand what are the pros and domstasM rice)

b) Good (Have the basic knowledge about GM rice)
c) Normal (Heard of it, but don’t exactly know it )

d) Bad ( Never heard of it)

e) Don't know
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2.4 Have you ever heard about the Golden rice expasase in 20127?

a) Yes (I know exactly what happened)
b) Kind of (Occasionally heard from media source battsure what happened)
c) No (I haven't heard it)

2.5 Which of the following sources do you think gaovide more reliable information for food?

a) TV orradio

b) Newspaper, magazines or books
c) Internet

d) Friends or relatives

e) None of the above

f) Other

Part Three Acceptance and Attitude

3.1 Please rank your acceptance if the following @bducts are put on the market

GM products Acceptance Rank

1. Totally accept (100%)
2. Mostly accept (75%)

3. Neutral (50%)

4. Slightly against (25%)
5. Strongly against (0%)
6. Don’t Know

3.1.1 Genetically modified soybean oil

3.1.2 GM corn fed livestock

3.1.3 Pest resistance GM rice

3.1.4 Health enhanced GM rice
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Part Four Information shock and DBDC

Combined/ Aggregated information treatment (Witlmiing ordering treatment): Order 1

Genetically modified rice uses bio-technology tpress certain kinds of genes into the
rice genome, which could confer the new varietyic# changes in terms of quality, appearances
and nutritional traits.

The benefits of GM rice are:

1. It can reduce 40-60% of the pesticide applicatiansl save nine working days
for farmers on pesticide spraying operation.

2. It can ease the pressure between productivity aaslystem by reducing water
pollution and soil degradation.

3. It can reduce the exposure of the farmers andriieaament to the pesticide
toxin.

4. GM rice boosts vitamin A intake compared to maiagroving the nutrition
level for rice takers.

5. Increasing availability of vitamin A prevents nidgtitndness in children caused
by vitamin A deficiency and it strengthens the inmawsystem for pregnant and
lactating women.

The risks of GM rice are:

1. TheBt. Gene may attack non-target organisms or benefisalts.

2. There is a 0.05% probability that the GM rice geae escape to and contaminate
other plants if GM rice variety was large scaleigated.

3. Due to the self-renewal and rapid mutation, pestsdcadapt to bio-tech crops in
unpredicted and disturbing ways.

4. There might be a small risk for the consumer toehatoxic or allergic reaction

5. The transgenic insertion of the new rice gene eanlt in an unstable gene
structure of rice genome, the rearrangement ofitieegenes can result in
unpredictable risks.

As you prepare to answer the next few questiorsgal keep in mind the following phenomenon.
According to our experience, we found that wherygokhetical question is given, it is easy to
have a bias between the answer the participanigedvo us compared to what they will

actually do when the product is put on the manResearches have shown that when respondents
reply to hypothetical questions about choosinguxeipase a product, 80% of the respondents

will choose to purchase, but only 43% of the resjgonts actually bought this product when it is
available in the market. Therefore in order to dvibis kind of bias, please imagine your
household is ACTUALLY paying for the GM ricelf‘l chooseto purchase GM rice, | haveto

pay the certain amount of ACTUAL money.”
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4.1 Given that otherwise identical GM rice and Gamtional rice is sold at the same price of
5 Yuan /kg, which of the following four options widwou select?

a) Conventional rice (to 4.2)
b) GMrice (to 4.3)

c) Indifferent (to 4.3)

d) Neither (Thank you!)

4.2 Given that otherwise identical, conventionegrtis sold at a price of 5Yuan/kg, m if GM
rice is sold at 4.75 Yuan/kg, will you prefer toyb@M rice?

a) Yes(to4.4)
b) No (to 4.5)

4.3 Given that otherwise identical, conventioneéris sold at a price of 5Yuan/kg, m if GM
rice is sold at 5.25 Yuan/kg, will you prefer toyb@M rice?

a) Yes(to 4.6)
b) No (to 4.7)

4.4 Given that otherwise identical, conventionegris sold at a price of 5Yuan/kg, m if GM
rice is sold at 4.875 Yuan/kg, will you prefer taybGM rice?

a) Yes
b) No

4.5 Given that otherwise identical, conventioneéris sold at a price of 5Yuan/kg, m if GM
rice is sold at 4.5 Yuan/kg, will you prefer to bG@ rice?

a) Yes
b) No

4.4 Given that otherwise identical, conventlaree is sold at a price of 5Yuan/kg, m if GM
rice is sold at 5.5Yuan/kg, will you prefer to bG rice?

c) Yes
d) No

4.5 Given that otherwise identical, conventionegris sold at a price of 5Yuan/kg, m if GM
rice is sold at 5.125Yuan/kg, will you prefer toyo@M rice?

c) Yes
d) No

Thank you!
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The awareness of GM related terms between our studynd 2002 study

Terminology Percent of Term heard frequency (%)

_ respondents :

(n=994) who had Very often Occasionally Onl){ once Never
heard this or twice
term (%)

Year 2013 | 2002 2013 2002 2013 2002 2013 202213 | 2002
1.Hybridization| 78.67| 90.9] 23.64 58./ 44.67 295 1024 | 21.33 9.1
2.Genetic 84.61 84.1 3259 473 4104 336 1038 | 15.39 15.3
3. Bio-Tech. 69.22| 77.3 18.61 358 38.43 365 128D | 30.78 22.8
4.GMO 86.12| 66.6| 35.11 22.9 39.53 338 1140 | 13.88 334
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The acceptance of different GM products.

GM corn-fed BT rice Health enhanced
GM soybean oil live stocks rice
Variables Categories Coef. P>t Coef. P>t Cogf. P>t Caef. P>t
Age -0.26 *0.01 -0.30| *0.01| -0.29| *0.01 -0.39 *0.00
Male 6.04 *0.01 6.45| *0.00] 7.99| *0.0C 5.68) *0.02
Household
size -0.84 0.36 1.18| 0.20 -1.49 0.14 226  *0.03
_ Junior High -6.76 0.17 0.58| 0.91 -5.4C 0.32 -6.38 0.25
Education ) -
(Base : Senior High -7.59 0.15 449| 0400 -392 049 519 0.38
primary school| Bachelor’s
diploma ) degree -11.95 *0.02 1.46 079 -2.65 0.64 -3.52 0/55
Master’'s
degree -12.08 0.08 0.93 0.89 -558 0.45 -5.11 050
1,000-2,999 -2.97 0.69 -9.98| 0.19 -1025 0.20 -14.06 0.09
3,000-4,999 -6.89 0.35 -1554 *0.04 -13.36 0.09 -8.42 0.30
Income 5,000-6,999 -1.80 081 | -11.0§ 014 -628 043 -706  0.39
(Base : 7,000-8,999 -9.25 0.22 -19.04 *0.01 -17.94 *0.08 -11.27 0.18
monthly salary( 9 500-10 000 i
less than 500 1> , -9.74 0.23 -16.49 *0.03 -18.31 *0.04 -10.38 0.25
RMB) 11,000-19,999 | .g.52 0.30 -16.22 *0.08 -15.71 0.07 -6.81 0.45
20,000-29,999| 159 0.88 -4.66| 066 -10.156 0.38 -0.6Q 0.96
30,000-39,999 -3.45 0.81 -6.14 0.68 -11.08 0.48 -2.60 0.88
<= 40,000 2.55 0.83 -3.01 080 -3.39 0.79 10.52 0|41
- . Second level
g?vri';'ig's”a“o” city -1.69 062 | 305/ 038 1058 *0.00 149 0.0
(Base: Capital| Town 0.40 0.90 562| 0.08 801 *0.0p 1.74 0.62
city) Village -6.82 0.07 3.85| 032 9.81 *0.02  4.35 0.31
True false Question 2.1.1| .80 0.88 515| 0.35 11.05 0.0¥ 6.84 0.26
questions Question 2.1.2|  0.20 0.93 -0.91] 0700 -3.18 021 -435  0.10
Question 2.1.3| 0.40 0.89 1.55| 0.60 0.74 0.82 -0.38 0.92
Question 2.1.4| 1179 *0.00 9.55| *0.00 9.74| *0.0( 10.66 *0.90
Question 2.1.5| .2.31 0.33 -4.20| 0.08 -1.44 0.58 -1.70 0.52
Question 2.1.6| .1.38 0.56 -1.25| 0.60 1.18 0.65 1.149 0.66
Prior Good 12.31 0.06 1058 0.11 19.06 *0.01 15.44 *0.p3
Knowledge | Neutral 5.84 037 | 1.44| o083 750 029 873 023
(base: Very
good) Bad -5.22 045 | -9.40/ 018 230 076 952  0.22
Don't know -14.89 0.12 -13.79 0.1 -1461 0.1p -3.68 0.3
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Office of Research Compliance
Institutional Review Board

May 15, 2013
MEMORANDUM
TO: Jing Jin
Eric Walles
FROM: Ro Windwalker
IRB Coordinator
RE: New Protocol Approval
IRB Protocol #: 13-04-693
Protocol Title: Consumer Acceptance and Willingness to Pay for Genetically
Modified Ricein China
Review Type: [ ]EXEMPT [X] EXPEDITED [_] FULL IRB

Approved Project Period: Start Date: 05/15/2013 Expiration Date: 05/09/2014

Your protocol has been approved by the IRB. Protocols are approved for a maximum period of
one year. If you wish to continue the project past the approved project period (see above), you
must submit a request, using the form Continuing Review for IRB Approved Projeptsor to the
expiration date. This form is available from the IRB Coordinator or on the Research Compliance
website (http://vpred.uark.edu/210.php). As a courtesy, you will be sent a reminder two months
in advance of that date. However, failure to receive a reminder does not negate your obligation
to make the request in sufficient time for review and approval. Federal regulations prohibit
retroactive approval of continuation. Failure to receive approval to continue the project prior to
the expiration date will result in Termination of the protocol approval. The IRB Coordinator can
give you guidance on submission times.

This protocol has been approved for 1,920 participants. If you wish to make any

modifications in the approved protocol, including enrolling more than this number, you must
seek approval prior to implementing those changes. All modifications should be requested in
writing (email is acceptable) and must provide sufficient detail to assess the impact of the change.

If you have questions or need any assistance from the IRB, please contact me at 210
Administration Building, 5-2208, or irbo@uark.edu.

210 Administration Building ® 1 University of Arkansas ¢ Fayetteville, AR 72701
Voice (479) 575-2208 * Fax (479) 575-3846  Email irb@uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.
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