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Abstract

Advances in science and technology have laid the foundation for unparalleled eco-
nomic prosperity but such breakthroughs have also precipitated the proliferation of
unprecedented societal risks. Though the threat of nuclear war and climate change
represent the most globally catastrophic of these risks, arguably no other risk has
had as intimate and as direct an effect on the lives of most ordinary people than
risks to their food safety.

However, despite concerted political will, governments tasked with securing food
safety face many challenges in doing so. Authoritarian governments in particular,
often touted for their ability to spur economic development precisely because they
ignore societal risks like food safety, face unique challenges in building the necessary
regulatory regime to ensure it. Meanwhile, though public furor provides the fuel
for regulatory reform, the ability of the public to translate that furor into effective
regulation is stymied by existing political structures and their own cognitive biases.
I investigate these issues with a special focus on China, where food safety problems
have run rampant since the early 2000’s.

In so doing, I argue that the inherent challenge in ensuring food safety stems
from its extreme opacity. Although people have long known that consuming unsafe
food can lead to negative health outcomes, the detection of which items are unfit for
consumption is generally neither easy nor self-evident without substantial expertise,

resources and time. Meanwhile even if outside institutions, such as the government
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or the media, step in to fill this gap, the necessity of such intermediation means
that the populace’s evaluation of food safety is also necessarily filtered by what
these institutions choose to reveal on the one hand and public perceptions of these
institutions on the other hand.

Building on this premise, I push forward our understanding of the general corre-
lation between greater economic development and increasing risks to food safety by
theorizing and testing a relationship between urban biased policies and food safety
problems. In so doing, I argue that policies designed to increase food production
may lead to the proliferation of food safety problems out of ignorance or indifference
(Chapter 2). Meanwhile, I investigate the extent to which the politicization of food
safety problems is sensitive to the existing political environment. To that end, I find
that the extent to which people express grievances in response to food safety crises in
authoritarian regimes is tempered by fears of potentially negative political repercus-
sions (Chapter 3). Given the importance of of ensuring food safety to political legit-
imacy, authoritarian leaders have every incentive to address the problem. However,
enforcing food safety regulation is the responsibility of local government officials, not
those in the central government. While I find that local officials are responsive to
both bottom-up grievances and top-down monitoring, competing economic incentives
seem to exercise far more sway over their governance decisions (Chapter 4). Finally
food safety regulatory tools that manage to sidestep this central-local government
conflict may still face challenges to ensuring food safety. That is, I find evidence to
suggest that public trust in regulatory institutions forms an important component
of regulatory buy-in and thus regulatory success (Chapter 5).

I test my hypotheses using a range of evidence and methodological strategies.
I assess the argument that urban biased policies can increase risks to food safety
using a panel dataset of agricultural inputs and food safety metrics. Meanwhile,

I test whether the political environment affects how grievances over food safety are

\4



expressed using originally collected data of Weibo posts and newspaper articles about
food safety at the Chinese sub-provincial level. I also use this dataset to investigate
the types of incentives the local government respond to with regards to food safety
regulatory enforcement. Finally, I evaluate the extent to which trust in regulatory

institutions affects regulatory buy-in using original Chinese survey data.
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1

Introduction

Advances in science and technology have laid the foundation for unparalleled eco-
nomic prosperity but such breakthroughs have also precipitated the proliferation of
unprecedented societal risks (Beck, 1992). To that end, modern manufactured risks
like climate change and nuclear war have come to rival natural disasters, which have
historically held the monopoly on catastrophe, in terms of apocalyptic potential. But
across the spectrum of natural and manufactured risks, few can challenge food safety
hazards in their ability to threaten ordinary people’s lives on such intimate and di-
rect terms. This has held true even as such hazards have expanded from the realm of
natural risk, when maintaining food safety was largely a matter of ascertaining which
plants and animals were naturally toxic and what forms of home food preparation
and hygiene would reduce the incidence of food borne disease (Griffith, 2006), toward
the domain of manufactured risk. In this modern iteration, ensuring food safety has
come to further include safeguarding food against contamination by harmful man-
made chemical adulterants and against foodborne hazards that increasingly occur
outside the home and across a growing chain of food producers, manufacturers and

distributors.



The expansion of food safety risks from the natural to manufactured also mirrors
its increasing prevalence in the world today, especially in developing countries. To
that end, food safety scares in China are perhaps the most well known, with the
2008 baby milk scandal receiving the most international prominence. As the scandal
unraveled, melamine poisoning of baby milk powder was linked to at least 300,000
sick babies and 6 dead ones. In the process, the scandal injected new political furor
in governmental efforts to build a food safety regulatory regime with the capacity to
address the growing number food safety problems in the China more broadly. Indeed
while the scope of 2008 baby milk scandal was singular, its occurrence was no mere
isolated incident. Since at least the early 2000’s, food safety in China has been under
continuous assault. Thousands of food safety incidents across a wide range of food
and over every corner of China have occurred after the 2008 scandal, despite the
efforts of the central government to control it.

Developing countries more broadly are also experiencing similar travails as they
pursue the path of economic development. India’s equivalent of China’s baby milk
scandal erupted in 2015 when unhealthy levels of lead was detected in Nestle’s Maggi
noodles, leading to public outrage and an outright ban of Maggi noodles.! Meanwhile,
in that same year in Egypt, it was discovered that a number of vendors had sold
unknowing customers donkey and dog meat, sparking a food scandal in the country.?
Though often overshadowed in the international media by coverage of China’s food
safety problems, Taiwan has also experienced a spate of food safety problems in recent

years — in the form of adulterated cooking oil, processed meat, starch, beverages and

I ‘India and Food Safety.” The Diplomat. 8 September 2015. Accessed January 2017:
http://thediplomat.com/2015/09/india-and-food-safety/; Fry, Erika. ‘Nestle’s Half-Billion-Dollar
Noodle Debacle in India. Fortune. 26 April 2015. Accessed January 2017:http://fortune.com/
nestle-maggi-noodle-crisis/

2 Beer, Eliot. ‘Egypt rocked by dog and donkey meat scandal.’” Food Navigator. 14
July 2015.  Accessed January 2017: http://www.foodnavigator.com/Regions/Middle-East/
Egypt-rocked-by-dog-and-donkey-meat-scandal
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bread — to broad popular outrage.®> Meanwhile adulteration of milk products is a
phenomenon that unfortunately is not limited to China, but has been widely reported
in many developing countries including Pakistan, Brazil and India (Handford et al.,
2016), to the great consternation of its respective citizens and much hand-wringing
by those in positions of power.

Indeed the global progression towards increased economic growth and integration
has greatly increased the potential for food safety problems to occur. While economic
development has transformed how people live in an untold number of ways, arguably
the most revolutionary are the changes it has wrought on how people eat. Whereas
once the vast majority of people literally relied on the fruits of their own labor to feed
themselves, for an increasing number of people, access to food is now mediated by a
small army of food producers, processors, marketers and distributors. Moreover, a
host of new technologies have been developed to make this transition possible, from
new pesticides and fertilizers which increase productivity yields to the development
of chemical additives and preservatives which make the transportation and distribu-
tion of both processed and primary foods possible. This has significant consequences
for food safety as the more intermediary stages that food must pass through to get
from farm to table, the greater the potential to pick up imperceptible but potentially

deadly adulterants.

1.1 Challenges in Regulating Food Safety

While the rise of food safety problems due to manufactured risks certainly underpins
an increasing proportion of the food safety travails occurring in the world, the framing

of different types of food safety risks (both natural and manufactured) as more or

3 Bo, Yo-Liang. ‘Food safety in Taiwan is an important issue to address.” The China
Post. 1 December 2013. Accessed February 2017: http://www.chinapost.com.tw/commentary/
letters-to-the-editor/2013/12/01/394921 /Food-safety.htm
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less bifurcated by modern science belies the socially constructed nature of risk itself.
The history of food safety risks cannot be divorced from the history of the underlying
science and knowledge which has made awareness of potential food safety problems
possible in the first place. Like the sound that the proverbial tree makes as it falls
down down in the forest when no one is around, the question of whether risks in
general exist if no one is aware of them is a deeply philosophical one. From a purely
social perspective however, risks are both revealed and constructed at the same time
(Adam and Van Loon, 2000). Ignorance about risks does not render them fictive.
Such ignorance, however, does mean that socially, risks will not be recognized as
such and correspondingly, political and social institutions will not be organized to
respond to them.

For instance, the Roman upper classes used lead extensively in wine and as preser-
vatives for fruit and historical evidence suggests that as a result, lead poisoning was
widespread among that social strata. Though Romans were aware of the existence
of lead poisoning, they were unaware that it could be transmitted through food.
Indeed the problem was so serious that modern-day scholars have argued that lead
poisoning could explain why Roman elites experienced poor health and infertility at
higher rates than the general population (Waldron, 1973), with some going as far
to argue that this was a contributing factor in the decline of the Roman Empire
(Gilfillan, 1965; Nriagu, 1983). All this is to say that lead certainly does not take
into consideration whether its potential as a food poison is incorporated into human
knowledge before wreaking havoc on human bodies.

To speak about food safety risks then is to speak about food safety risks that
society is aware of. Yet awareness of a risk tells only one half of the story. While the
inability to directly observe such risks is what underpins the ignorance about them,
this inability also means that any subsequent awareness is necessarily mediated by
others and thus subject to interpretation (Adam and Van Loon, 2000). This gives
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those in the position to provide such mediation, often the government or the media,
key positions of power to shape or legitimate risks.

Meanwhile even when there is an agreed social definition of risk, this of course
does not mean that people or institutions consequently automatically possess the
necessary understanding or capacity to deal with it. To stretch the analogy, hearing
the sound of a tree falling only tells you that it fell — it does not tell you what kind
of tree it was or why it fell, much less what to do to keep other trees from falling.
Similarly, awareness about food safety problems is not immediately counterbalanced
by the ability to build a functioning regulatory regime to address them.

This dissertation is about the politics of building a food safety regulatory regime
in the context of societies that are becoming alive to them. It is specifically concerned
with understanding and explaining the challenges that authoritarian governments
face in securing food safety in the context of increased economic development, and the
role the populace plays in both fueling and hindering these efforts, with a particular
emphasis on China. As part of this research, I draw on a range of different materials,
including panel data on food contaminants, an original dataset of Chinese food safety
incidents and grievances, original Chinese survey data and field interviews.

Permeating each chapter of the dissertation is the contention that, at its roots,
the inherent challenge in ensuring food safety stems from its extreme opacity. Al-
though people have long known that consuming bad food can lead to negative health
outcomes, the identification of which items are unfit for consumption is often neither
easy or self-evident. Even when there might be general knowledge about what is and
what is not safe to consume, mapping this general knowledge onto a specific food
product is typically far from straightforward, requiring instead considerable time,
expertise and resources. To put it plainly, one of the main challenges of ensuring
food safety is simply being able to detect food safety problems.

Conversely, the difficulty in detecting food safety problems means that, for the
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mass majority of people, their understanding of food safety is often filtered through
other third parties, for example the media or regulatory institutions. Popular under-
standing of food safety problems can be as much a function of its real risk as it is its
perceived risk. How food safety problems are perceived then, can pose substantial
challenges to any subsequent efforts to regulate them. In what follows, I further
elaborate on the problems of detection and perception as they pertain to food safety

risks.
1.1.1 The problem of food safety detection

Food safety is difficult to regulate in large part because it is difficult to detect. Tech-
nological advances have helped both resolve and reinforce these challenges. Indeed
pre-industrial governments employed no shortage of strategies to try deter food adul-
teration, from fines, to flogging, banishment, the pillory, and even death.* However
limitations in technology and knowledge meant that the enforcement of such policies
were of questionable efficacy with regards to safeguarding the public health.

For example, the first British law to regulate food safety, the Assize of Bread
and Ale of 1266, attempted to regulate the price, weight and quality of manufac-
tured bread and beer. Though officials had the technology to devise objective mea-
surements for mass and weight, quality could only be evaluated subjectively using
appearance, aroma and taste. One common heuristic was to pour the ale onto a
wooden bench or stool, which the inspector would then sit on. If the ale stuck to the

inspector’s leather breeches, it was considered good quality.® Clearly the scientific

4 In 200 B.C.E. the Zhou dynasty for example had “had agents whose duty it was to prohibit
the making of spurious products and the defrauding of purchasers” while 800 years later under the
Tang dynasty, the legal code stated that, “when dried or fresh meats cause men to become ill...the
violator will be flogged 90 strokes.” Turkey however, stands out for having a particularly gruesome
punishment on the books — in the 18th century bakers caught giving false weight or adulterating
their bread were said to have their ears nailed to their doors (Hart, 1952).

5 Griffiths, Sophia. ‘History of UK Food Law.” Food Science and Technology. 9 January 2014.
Accessed February 2016: http://fstjournal.org/features/history-uk-food-law


http://fstjournal.org/features/history-uk-food-law

knowledge available at the time was wanting.

The world had to wait until Frederick Accum, a German chemist working in
London, brought modern science into the evaluation of food safety. Accum’s Treatise
on Adulterations of Food and Culinary Poisons, published in 1820, was the first
book to show how to detect adulterants scientifically using easy to implement tests.
The book was wildly popular, selling out the first month with a thousand copies;
publications in the US and Germany followed shortly. Building on this work, Thomas
Wakely, surgeon, member of parliament (MP) and editor of The Lancet, took up the
task of exposing adulterated food and drugs thirty years later. As editor of The
Lancet, Wakely was instrumental in publicizing Arthur Hill Hassell’s work which
analyzed some 2500 samples of food and drink between 1851 and 1854.° Hassell’s
work established and publicized the widespread adulteration of foodstuffs in England
at the time and helped push forward the first legislative action of its kind to combat
it.”

Almost around the same time in 1861, in France, Louis Pasteur was doing ground-
breaking work illuminating the link between microorganisms, food spoilage and dis-
ease. Pasteur showed that spoilage was caused by micro-organisms and developed a
process to eliminate them through heat, which came to be known as pasteurization
(Uemura and Bari, 2015). Building on his work, future microbiologists discovered
the existence of such food-borne pathogens like salmonella, e. coli in the Golden Age
of Food Microbiology that ran from the late 1800’s to early 1900’s (Griffith, 2006).

But while these advancements made the detection of food safety problems pos-

sible, they also allowed adulteration methods themselves to become more sophisti-

6 Each sample was treated to a detailed analysis along with the names and addresses of the vendors
as well as the date of purchase.

" Colely, Noel. ‘The fight against food adulteration.” 1 March 2005. Royal Society of Chemistry.
Accessed February 2017: https://eic.rsc.org/feature/the-fight-against-food-adulteration/2020253.
article
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cated. As detection methods become better, so have attempts to get around them,
in a sort of food adulteration arms race between ‘scientists and fraudsters’, according
to Evershed and Temple (2016).

The 2008 baby milk scandal is illustrative of this problem. In a joint workshop
between US and Chinese experts, Chinese researchers reported that what happened
was no mere adulteration of milk, but ‘nothing short of a wholesale re-engineering
of milk’ (Xin and Stone, 2008). Indeed, melamine is not water soluble and must
be mixed with formaldehyde or another chemical before it will dissolve in milk,
something which poor farmers would likely not known to do on their own.® They
concluded that the perpetrators must have developed a premix of melamine and
other chemicals. One dean of food sciences estimated that such a concoction would
take a university team three months to develop. As the same premix was used by
multiple milk collecting stations, it seems safe to conclude that these stations were
reliant on yet unknown perpetrator(s) for their technical skill in order to successfully
execute the adulteration (Xin and Stone, 2008).

Perhaps more importantly then, while the ability to test for food safety problems
is a vital part of keeping food safe, a food safety regime solely based on end stage
testing is neither practical nor effective. For one, given the many possible kinds of
adulterants out there, it is impossible to test for every single one. As Martin Rees
notes, ‘absence of evidence is not evidence of absence’ (Oliver and Billingham, 1971).
For another, significant subsamples of a food must be tested to ensure representa-

tiveness, which again points to the inadequacy of relying solely on end stage testing.”

8 Wong, Gillian. ‘China’s farmers fret as milk scandal grows.” USA Today. 21 November 2008.
Accessed February 2017: http://usatoday30.usatoday.com/news/world /2008-09-21-4223528746 x.
htm

9 The severity of this problem is a function of the base hazard level.  Larger sub-
samples must be drawn the smaller the base hazard level.  See: Beach, Coral. ‘Ex-
pert survey says: You can’t test your way to food safety.’ Food Safety News.

29 February 2016. Accessed February 2017:  http://www.foodsafetynews.com/2016/02/
expert-survey-says- you-cant- test-your-way-to-food-safety /#. WJIJW4-jKZOPO
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Meanwhile current testing methods are not yet sophisticated enough to accurately
assess the safety of various foodstuffs in a cost effective or timely manner (Ropkins
and Beck, 2000). Finally, end stage testing is a reactive measure which focuses only
on a particular part of the food processing system, quality assurance and control,
and can only uncover food safety problems if they occur, rather than minimizing
their occurrence (Ropkins and Beck, 2000).

As such, the paradigm of an effective food safety regime has moved increasingly
away from a probabilistic model of detecting food safety problems after the fact to
a process-oriented system of preventing food safety problems from occurring in the
first place.!® Developing countries, however, face numerous particular challenges in
building such a system, including a relative lack of well-educated or trained personnel,
a lack of necessary facilities and equipment, and a relative dearth of necessary basic
information to develop reliable baseline hazard assessments (Jirathana, 1998; Bai

et al., 2007; Bag et al., 2007).
1.1.2  The problem of food safety perceptions

Separate from the challenge of developing the tools to detect food safety problems,
is the challenge of addressing public perceptions of food safety. The opacity of food
safety problems means the perceived quality of food can have an important influence
on food safety policy. Even under near-famine conditions in early 20th century China
for example, consumers were highly sensitive to perceived differences in the quality of
rice aid. Such distinctions often conflated the perceived nutritional value of different

types of rice with issues of gustation and economic class (Lee, 2011). In the bread

10 Foremost among food safety systems which promote this process-oriented approach is the Hazard
analysis and critical points (HACCP) system. Under this system, food safety is maximized by 1)
analyzing production processes 2) identifying potential hazards 3) identifying critical points where
hazards may be introduced 4) establish critical limits for hazards 5) adopt strategies for correcting
deviations from those limits 6) establish record keeping procedures to document the HACCP plan
and 7) establish procedures for verifying the HACCP plan. See (Hulebak and Schlosser, 2002) for
more information.



riots in England during the 18th century, commoners likened darker bread as being
more amenable to concealing ‘noxious additives, including alum, chalk, slaked lead
and ‘even sacks of old ground bones’; white bread by contrast was seen as being
purer and of higher nutritional value (Thompson, 1971).

Considerations of popular sentiment have continued to have significant weight
in the creation of a modern food safety regulatory regime. As Henson and Caswell
(1999) note, in addition to objective food safety risks, “governments may also be
driven by political considerations such as the need to protect ‘consumer confidence’ or
to be seen to take action.” Lynch and Vogel (2001) argue, for example, that American
regulatory policy-making more generally is often sensitive to public opinion, to such
an extent that ‘especially between the mid 1960s through the mid 1980s, [American
regulatory policy| was characterized by the triumph of ‘passion’ over ‘sound science.”
Similarly, public fears can be understood as driving the precautionary principal to-
ward GMOs in Europe, rather than any actual scientific evidence of negative health
effects caused by the consumption of GMOs.

Meanwhile today’s consumers tend to rate pesticide and chemical contamination
as a much higher threat to food safety when biological contamination is often a much
more serious problem, especially in developing countries (Grace, 2015). Indeed, in
the United States, an estimated 48 million people a year, or 1 in 6 Americans, become
sick as a result of food borne disease.!! Although it is impossible to quantify exactly
how many people suffer from food adulteration (Johnson, 2014), the problem is very
likely to be several orders of magnitude smaller (Evershed and Temple, 2016). A
similar pattern is true in China, but on a much larger scale. In 2011, researchers
estimated that 94 million Chinese residents fell ill because of bacterial foodborne

diseases alone, that is discounting the viral and microbial foodborne diseases which

11 ‘Burden of Foodborne Illness: Findings.” Centers for Disease Control and Prevention.
Updated 15 July 2016.  Accessed February 2017. https://www.cdc.gov/foodborneburden/
2011-foodborne-estimates.html
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went into calculating the US estimates. Like in the US and indeed in the rest of
the world, while adulterated food in China is the most politically salient, the public
health consequences from food borne diseases is far greater (Alcorn and Ouyang,
2012).

The risk literature has investigated the reasons behind this misalignment be-
tween the priorities identified by public health experts and those held by the public
at large. Psychological factors such as whether a risk is perceived to be involuntary
or voluntary, known or unknown have been found to play an important role in ex-
plaining these discrepancies (Slovic, 1987; Vassie et al., 2005). Under this paradigm,
adulterated food may be more likely to be seen to be motivated by unscrupulous pro-
ducers (voluntary) while biologically contaminated food is more likely to be viewed
as accidental (involuntary), leading people to associate greater risk with the former.
Social amplification of fears and rational ignorance may serve to further compound
these biases (Kasperson et al., 1988; Frewer et al., 2002; Verbeke et al., 2007). Risk
communication, that is, how food safety is communicated then, forms an important

part of food safety regulation.
1.1.83 Building a modern food safety regime

In building a modern food safety regulatory regime then, governments must wrest
with the challenges of detecting and preventing food safety problems as well as man-
aging public perceptions of them. While the former requires complex policy trade-offs
and large investments in human capital and technical resources, the latter is driven
by a public that demands swift psychological reassurance. Meanwhile, how food
safety events are reported and thus subsequently perceived by the public plays an
important role in shaping public perception of food safety risks and correspondingly,
plays an important role in conditioning government response. The confluence be-

tween government trade-offs, public perceptions and media influence affects both the
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development and efficacy of any subsequent food safety regime and presents unique
challenges to governments looking to build one. Understanding the motives and in-
centives that governments, media and the public have toward toward safeguarding
food safety is thus important to understanding the politics around food safety, which

I elaborate on more fully below.
Government Incentives to Requlate Food Safety

Undergirding most political decisions is the goal of political survival and government
incentive to safeguard food safety is no exception in this regard. However, before
safeguarding food safety becomes a political priority, it first must be put on the
political radar. To that end, the less capacity there is to detect food safety problems,
the easier it is to sweep them under the rug, or at least, put such concerns aside in
favor of other, often economic, interests. In other words, the goal of political survival
is not always in line with the public interest.

From the very beginning, competing political and economic forces have long
stymied efforts to regulate food safety problems, as Accum’s rapid fall from grace
hints at. In April 1821, Accum was indicted by the Royal Institution for mutilating
books, specifically for tearing pages out of books at the Royal Institution and taking
them home, though the details of scandal are sufficiently murky to suggest a conspir-
acy of powerful interests were behind it. However, the fact remains that as a result
of this episode his reputation was tarnished. Rather than face trial, Accum fled to
Germany, leaving food safety problems to run unfettered until Wakely and Hassell
revisited the issue. In the intervening thirty years, food safety problems continued
to run amok and unfettered (Wilson, 2008).'2

Meanwhile, in one of the earliest instances of government involvement in the

12 Colely, Noel. ‘The fight against food adulteration.” 1 March 2005. Royal Society of Chemistry.
Accessed February 2017: https://eic.rsc.org/feature/the-fight-against-food-adulteration/2020253.
article
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investigation of the health effects of food additives, in 1902, the US Department of
Agriculture set up its infamous ‘Poison Squad’ led by its chief chemist, Dr. Harvard
Washington Wiley. This was a team of ‘twelve young clerks, vigorous and voracious’*?
who agreed to serve as human guinea pigs for common food additives in order to
evaluate their effects on human health. While the Poison Squad discovered that
many of the most common food additives at the time, including borax, sulfuric acid,
saltpeter, formaldehyde and copper sulfate, had negative consequences for human
health, it was impeded in its efforts to do much about it by a powerful food lobby.
Indeed, the Secretary of Agriculture himself suppressed many of the reports that the
Poison Squad produced.!4

As developing countries like China build their food regulatory regime, they will
deal with similar pressures. The history of China’s State Drug Administration (SDA)
provides an illuminating example. While its immediate goal was to address the
problem of regulatory fragmentation in China’s pharmaceutical industry, its larger
purpose was to build a regulatory environment that would increase the sophistication
and competitiveness of the Chinese drug market and build public trust in China’s
regulatory regime.

As such, the head of the SDA sought to introduce national drug standards, a
necessary first step in building a unified national regulatory regime. However, phar-
maceutical companies whose drugs would have failed to meet these higher national
standards but whose business was important to the local economy lobbied hard
against them. Eventually, the SDA responded by lowering standards. The process
for registering new drugs was similarly fraught, with many companies submitting

fraudulent data and bribes in order to receive regulatory approval they otherwise

13 Watson, Bruce. ‘The Poison Squad: An Incredible History.” Esquire. 27 June 2013. Accessed
February 2017: http://www.esquire.com/food-drink/food/a23169/poison-squad/

4 Watson, Bruce. ‘The Poison Squad: An Incredible History.” Esquire. 27 June 2013. Accessed
February 2017: http://www.esquire.com/food-drink/food/a23169/poison-squad/
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would fail to get (Yang, 2009).1°

Conflicts between what political survival means for those who set the regulatory
agenda and those who enforce them then, can often create obstacles toward effective
regulation. In authoritarian regimes, these roles are often played by the central

government and local governments respectively.
Media Coverage of Food Safety

Political survival and public interest come into greater alignment the more the public
becomes aware of food safety risks. To that end, the media plays an important role
in providing the public with this information and pushing the government to take
action. It is worth noting that prior to the 1906 passage of the US Pure Food and
Drug Act, over 200 proposals to regulate food and drugs in the United States were
considered and ultimately rejected between 1879 and 1906 (Barkan, 1985). While it
would be naive to discount the considerable benefits that the Pure Food and Drug Act
provided food companies looking to reduce competition in the food industry, the role
of muckraking journalists and a public increasingly well informed about the degree to
which it was consuming adulterated food was instrumental for explaining the timing
of the landmark legislation (Barkan, 1985; Law and Libecap, 2004). Meanwhile more
recently in China’s 2008 baby milk scandal, though some of the main culprits of the
melamine poisoning and local government officials were aware of the adulteration
problems, government action took place only after media shined a light onto the
problem.

At the same time, media coverage of food safety problems is neither necessarily
unfiltered nor purely public-spirited. Media outlets have their own incentive to garner

as much traffic to their platforms as possible. For individual media outlets, this can

15 Indeed a whole cottage industry sprung up around providing services to pharmaceutical com-
panies to circumvent the process
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shape both the content that they write and for the media industry as a whole, this can
shape the overall volume of coverage, both of which can have a substantial influence
on public perceptions of food safety.

These issues are further complicated in authoritarian regimes because most au-
thoritarian governments possess at least a partial ability to control media coverage.
That is, whether and how stories get reported is often to some extent a function of
government approval, even if the approval needed is only tacit. Though this does
not change the influence that the media can have over public opinion, it does change
responsibility for it. At least partial government responsibility for media content
invites an important shift in the relationship between the public and the media in
that complete censorship is always an option in authoritarian regimes. At the same
time, complete censorship is not necessarily the best option for political survival as,
conditional on public knowledge of food safety problems, it precludes the possibility
of central government monitoring of local government enforcement of food safety.

The upshot of how media coverage of food safety problems in authoritarian
regimes affects subsequent food safety regulation is that it invites greater political
manipulation of coverage. More concretely, this means there is greater political ma-
nipulation of how the public views food safety hazards and of whether those tasked

with enforcing food safety feel the incentive to do so.
Public Perceptions of Food Safety

As food safety becomes increasingly compromised and perhaps more importantly,
publicized as such, popular opinion has expanded the purview of responsible gover-
nance to include food safety. This is perhaps a function of the fact that as food pro-
duction becomes increasingly modernized and globalized, food safety problems also
become increasingly democratized as they travel from the private to public sphere.

If government was once deemed necessary to prevent people in the state of nature
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from killing each other with stones, modern states are now increasingly tasked with
the responsibility of stopping people from killing each other through unsafe food.
Such deaths moreover can take on a much more diverse set of characteristics, both
physical and psychological, chronic and acute. Yet ensuring food safety becomes no
less difficult once the government assumes overt responsibility for it. In a sense, the
government itself becomes just another intermediary and the degree to which it acts
as an effective backstop depends at least in part on its ability and incentive to do
so. Public opinion provides governments such an incentive but can equally pose a
challenge in doing so.

To that end, as developing countries increasingly start building food safety regimes
that focus on control and prevention of food safety problems as opposed to detection
and punishment after the fact, public attitudes toward such measures can also play
an important role in determining their efficacy. Under regimes focused on preven-
tion, traceability of food sources and certification of food production practices are
playing an increasingly important role. Yet while numerous studies have investigated
consumer willingness to pay for traceable or certified goods (Loureiro and Umberger,
2007; Cicia and Colantuoni, 2010; Ortega et al., 2011b), less work has explicitly
explored the degree to which such efforts are seen as credible and how consumer
perceptions can influence such decisions.

Finally much of what we know about the role of the public in shaping food safety
policy has focused on how governments have done this in times long past. While
in many ways food safety problems in the United States and the United Kingdom
in the late 19th and early 20th century mirrors those that developing countries are
experiencing today, the political, social and technological contexts in which such
problems arose were very different. Among the many differences, the means of rapid
communication enabled by the internet and social media that are now woven deeply

into the fabric of daily life were previously unfathomable, new eating patterns have
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emerged!® and finally previously marginalized groups have made meaningful strides
toward greater political and social empowerment, especially women.'” Meanwhile,
though numerous studies have investigated how public opinion shapes food safety
regulation in developed countries today (Frewer et al., 1994; De Jonge et al., 2004;
Grunert, 2005), we know little about the effect of public opinion pressures when they
arise in the context of a food safety regulatory framework that is still in the process

of being created and molded, as is true of many developing countries today.
1.2 Why Authoritarian Regimes and Why China?

Examining food safety risk in authoritarian regimes may be especially compelling
because risk and authoritarianism speak the same language of uncertainty. For most
people, risks to their food safety is analogous to Schroedinger’s cat. Information
about whether an item of food is safe to eat is shrouded in a black box which may or
may not be masking disease or serious adulteration. Meanwhile the sources of risk,
should there be any, are similarly murky with compromises to food safety possible
anywhere in the process of producing, distributing and consuming food.

Risks to food safety then eerily echo the political dynamics in authoritarian
regimes, where boundaries between safe and dangerous political behavior can be
unclear and as such, where political accountability of government officials can be
tortuous at best or subject to personal repercussions at worst. While being in a

democratic regime in no way guarantees that one will have a functioning regula-

16 People are much more likely to eat fresh produce, eat pre-processed goods or eat out more, all of
which are behaviors likely to increase the incidence of food safety problems (Altekruse et al., 1997).

17 While gender equality is still far from being reached, over the last 100 years, women have
been, if haltingly, accruing greater economic and political power, including in developing countries.
Economic development, and in particular industrialization, has been found to be linked toward
greater economic independence and subsequently political independence for women (Ross, 2008;
Przeworski, 2009). At the same time, women are still more likely to be responsible for household
food preparation and have correspondingly been found to exhibit more concerns about food safety
(Dosman et al., 2001).
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tory regime, citizens in a truly democratic society have access to formal institutions
through which they are empowered, both legally and in practice, to hold their elected
officials to account in the face of food safety problems. Whereas food safety problems
in a democratic regime may be emblematic of problems in the regulatory bureau-
cracy, in authoritarian regimes they can further serve as edible metaphors for the
state of authoritarian governance more broadly.

Perhaps nowhere today are these issues more pertinent than in China. For the
past decade innumerable food safety scandals have plagued the country, ranging from
wheat buns whitened by sulfur dioxide and pigs dosed with clenbuterol to cooking
oil salvaged from the sewers, all to much popular outrage. Such food safety scandals
are a direct result of China’s unprecedented economic expansion as the swiftness
of its growth has far outstripped the Chinese state’s ability to build an adequate
regulatory regime to safeguard the safety of the subsequent food supply. Indeed,
since 2004, at least 5900 food safety scandals have occurred in China (see Figure
1.1)."® Twenty years after Lester Brown provocatively asked, ‘Who will feed China?’,
the more pertinent question has become, ‘What is being fed to China?’ Any country
that seeks to emulate China’s economic rise will necessarily contend with the same

questions.?

18 Data comes from information scraped from the ‘Throw it Out the Window’ website, an online
database which tracks food safety incidents in China. See Chapter 3 for more details.

19 Indeed, many developing countries are actively building regulatory regimes to handle food
safety problems. For example, India set up a new food safety and standards authority in 2011
(Arora, Saurabh. ‘Food Regulations — What is the Current Scenario in India?’ Food Quality and
Safety. 9 September 2015. Accessed January 2017: http://www.foodqualityandsafety.com/article/
food-regulations-what-is-the-current-scenario-in-india-2/). Meanwhile Egypt also took steps to
draft new legislation to create a central regulatory body for ensuring national food safety in 2011
(Baraka, Hoda. ‘Food safety in Egypt: Will the new legislation bear fruit?” FEgypt Indepen-
dent. 29 September 2011. Accessed February 2017: http://www.egyptindependent.com/news/
food-safety-egypt-will-new-legislation-bear-fruit). It was later announced in November 2016 that
the United Nations Industrial Development Organization (UNIDO) would help create the Egyp-
tian Food Safety Authority (‘UNIDO helps in setting up Egyptian food safety agency.” Food
Quality News.. 16 November 2016. Accessed January 2017: http://www.foodqualitynews.com/
Regulation-and-safety /Egypt-to-create-food-safety-authority). Along with the Global Food Safety
Initiative (which is backed by the food industry) UNIDO has worked on projects to build food
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FiGURE 1.1: Histogram of the Number of Food Safety Incidents by Month, 2004-
2015

To that end how China’s authoritarian government has dealt with food safety
scandals provides a unique counterpart to how democracies like United States and
the United Kingdom have previously dealt with them. A better understanding of
the challenges that the Chinese government faces in regulating food safety would
also provide an important case study of authoritarian governance. While most of the
literature on authoritarian regimes focus on how they might gain power and ward
off subsequent threats to their power, far less work has investigated what political
and economic pressures might influence authoritarian regimes’ ability to govern once
they have power.

Meanwhile, as a salient political flash point and a public health problem in a

safety capacity in a number of countries, including India, Malaysia and Ukraine since 2009 (‘Food
safety for social inclusiveness, sustainability and industrial development on agenda of Vienna fo-
rum.” UNIDO. 11 September 2015. Accessed February 2017: http://www.unido.org/news/press/
food-safety-for-soci.html).
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country with 1.3 billion people, gaining a better understanding of the challenges
that the Chinese government faces in addressing food safety problems is of high
intrinsic importance. Given that China is also an exporter of 56.36 billion USD of
agricultural goods, it is also a matter of great global relevance. These risks have
already moved from the realm of the hypothetical to the real as evidenced by the
scandal around melamine adulteration of Chinese-exported US pet food in 2007.2°
Furthermore, in 2012, Chinese-exported frozen strawberries to Germany led to at
least 11,000 cases of norovirus, the largest recorded foodborne illness outbreak in
German history.?*

In examining the challenges that China faces in managing food safety, what this
dissertation does not do is investigate in depth the nuts and bolts of its food safety
regulatory structure. This is clearly an important topic of research and one that
researchers have been investigating and will continue to do so as China’s food safety
regime evolves (Tao and Yang, 2008; Balzano, 2012; Jia and Jukes, 2013b; Yasuda,
2015).

Yet while scholars have investigated how China’s legal and regulatory framework
can affect food safety efficacy, consideration of how the people most affected by food
safety problems can also affect food safety policy has been relatively neglected. In-
deed, public perception plays an important role in food safety politics regardless of
the form of a country’s overall regulatory structure. Though developed countries
have comparatively well-functioning and well-established food safety regimes, the
formation of their food safety policies are hardly immune from public pressure influ-

ence. By examining this gap, this dissertation seeks to shed light on how political

20 ‘Melamine Pet Food Recall of 2007." U.S. Food & Drug Administration. Accessed March 2017:
https://www.fda.gov/AnimalVeterinary /SafetyHealth /RecallsWithdrawals /ucm129575.htm

21 News Desk. ‘Report: Largest Outbreak in German History Caused by Imported Strawberries.’
Food Safety News. 28 February 2014. Accessed March 2014: http://www.foodsafetynews.
com/2014/02 /report-largest-outbreak-in-german-history-caused- by-imported-strawberries /#.
WMUSG6jKZNQI
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context can shape how public grievances about food safety problems are expressed
and how such grievances can have real consequences for the efficacy of food safety

regulation.

1.3 Plan of Dissertation

Food safety problems not only expose the tension between how people integrate food
safety in their daily lives and what the food itself is made of, but turns this tension
into outright conflict. The intimate nature of the relationship between people and
food means that such conflict is played out not only in the public sphere but on
people’s bodies. All people are swept by the tides of political-economy, but generally
such tides stop short of becoming literally incorporated into one’s corporeal being.
Understanding why food safety problems might arise and how they might persist is
thus of critical importance to human health and human life.

As part of understanding the challenges in ensuring food safety, the questions
guiding this research agenda include the following: Why do food safety issues arise?
What informs the politicization of food safety problems? Under what circumstances
does the political will to address food safety problems fail to translate into political
action? When might concerted regulation of food safety fail to translate into actual
improvement of food safety? The chapters of the dissertation have been formulated
to provide answers to each of these questions. A brief outline of each of them is as

follows:

Chapter 2: Urban bias and food safety: Cheaper food but at what cost? A self-evident
prerequisite for safe-guarding food safety is a basic awareness that risks to food
safety might exist as a problem. However, government policies which can affect food
safety have often lacked this awareness, likely because of ignorance or indifference.

Prominent among such policies are urban biased policies. I argue that urban-biased
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policies have negatively affected food safety levels by encouraging the overuse of
chemical agricultural inputs to boost agricultural production. In so doing, I seek to
make the larger point that economic policies which emphasize agricultural production
often do so at the expense of food safety and to the detriment of food security more
broadly.

I support these arguments by analyzing the effect of urban bias on pesticide use
and fertilizer use. I then examine whether countries with more urban biased policies

subsequently further lead to greater chemical food contamination.

Chapter 3: Unraveling Food Safety Crises: The Role of Signaling Awareness of a prob-
lem is not the same as being able to concretely identify it, much less resolve it. Using
an original dataset of Chinese newspaper articles on food safety, I show that social
grievances expressed on Sina Weibo, China’s version of Twitter, are at least in part
a function of the degree to which users feel safe to do so. That is, I find evidence to
suggest that 1) people are more likely to temper their grievances about food safety for
fear of potential political repercussions 2) people’s willingness to express grievances
about food safety is sensitive to tacit government sanction of the reporting of some
food safety scares over others. More broadly, I seek to show that the existing political
environment can substantially affect whether and how food safety scares unravel.
To conduct this analysis, I built a database for newspaper articles on food safety
by a) identifying and cleaning appropriate search terms for food safety incidents
from an existing, though circumscribed database on food safety b) scraping a Chi-
nese newspaper repository, WiseSearch, for newspaper articles on food safety using
the search terms from part a) and c) refining the subsequent database by building
supervised learning machines to automate text classification. I applied the same
methodology for building a database on grievances over food safety, using a reposi-

tory of weibo texts maintained by the Hong Kong University’s Weiboscope project

22



as the foundation.

Chapter 4: Authoritarian Responsiveness: A Case Study in Chinese Food Safety Food
safety is one of many competing areas of governance that governments must grapple
with. Using subnational data from China, I show that the decision to implement
food safety regulation is conditioned by, on the one hand, the extent to which gov-
ernment officials face economic incentives to ignore food safety problems, and on the
other hand the degree to which consumers express grievances over poor food safety,
particularly if such push back displays collective action potential. In this chapter
then, I investigate the degree to which authoritarian regimes can be driven by the
internal priorities of those who govern as opposed to the public will of those being
governed.

To substantiate the above arguments, I evaluate how food safety grievances, me-
dia coverage, and tax revenues from the food industry as a percentage of total rev-
enues can affet the regulatory enforcement of food safety using a Bayesian multilevel
model. My findings suggest that i) the greater the number of food safety grievances
with collective action potential, the lower the food industry’s profits and ii) the more
media reports on food safety the lower the food industry’s profits and iii) the greater
the percentage of revenues from the food industry as a percentage of total provincial
government revenues, the higher the food industry’s profits. Though in this chapter I
show that public fear of food safety problems can provide the political will to regulate
food, the results from this chapter also suggest that it is ill-equipped to effectively
resolve them. The implication of this research is that the reactionary nature of pub-

lic opinion can only be a complement, not a substitute for a functioning regulatory

body.
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Chapter 5: The Role of Perceptions in Food Safety Regulation in China Effective food
safety depends not only on technical and bureaucratic capacity, but also on trust.
If consumers cannot evaluate for themselves whether food is safe, neither can they
evaluate the authenticity of claims that a particular food is safe. Whether consumers
view food as safe then is as much a function of its real safety as it is the credibility
of the institution that avows for it. In explore how trust affects consumer buy-in of
food safety regulation in China, I seek to show that trust in regulatory regimes more
generally can play an important role in regulatory efficacy.

Using an original willingness to pay (WTP) and willingness to accept (WTA)
survey experiment, I explore how perceptions of trust in different regulatory players
can affect the success of regulatory actions. My results are based off of a telephone
survey of 1000 respondents from 10 Chinese cities (100 respondents in each city).
My findings show that trust is an important factor in consumers’ willingness to pay
for certified pork and to a lesser extent their willingness to accept un-certified pork
as well. They also show that levels of trust for a particular regulatory institution

affects a consumer’s subsequent evaluation of his or her own food safety.
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2

Urban Bias and Food Safety

2.1 Introduction

The World Health Organization (WHO) estimates that in 2010 alone, there were
600 million cases of foodborne illnesses and 425,000 deaths caused by 31 foodborne
hazards (WHO, 2015)." In fact, it is likely that these estimates greatly discount the
number of foodborne illnesses that occur each year as they are based exclusively on
the extent to which 31 foodborne hazards led to 32 diseases, a mere fraction of the
more than 200 diseases that are spread through food.? Such threats to public health
have economic consequences as well, though these are equally difficult to gauge. For
instance, though foodborne illness is estimated to cost the US economy around USD
15.5 billion a year, this appraisal is based solely on the 9.4 million cases of foodborne
illness that can be traced to an identifiable pathogen. However, around 80 percent

of the 48 million cases (38.4 million cases) of foodborne diseases which occur in the

! These hazards include ‘11 diarrhoeal [sic] disease agents (1 virus, 7 bacteria, 3 protozoa), 7
invasive infectious disease agents (1 virus, 5 bacteria, 1 protozoan), 10 helminths and 3 chemicals’
(WHO, 2015).

2 ‘Data and Statistics.” World Health Organization. Accessed November 2015. http://www.euro.
who.int/en/health-topics/disease-prevention/food-safety /data-and-statistics
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United States each year are due to an unknown cause. Suffice it to say then, the full
cost of foodborne disease to the US economy is doubtless higher, to say nothing of
the cost to the global economy (Hoffmann et al., 2015).

However, despite the impact that it has on both public health and consequently
the economy, food safety is often missing from leading initiatives to improve food
security.® Indeed, the fact that 2010 was the first year that the WHO measured the
global burden of foodborne disease at all is reflective of the relative neglect that food
safety has suffered as both a public health issue and political economy issue.*

Instead, food quantity has enjoyed primacy of place. As part of its Millennium De-
velopment Goal for instance, the UN seeks to eradicate extreme hunger and poverty.
In particular it has set the goal of halving the proportion of people who suffer from
hunger between 1990 and 2015, but without any further qualification as to the safety
of the food consumed. Meanwhile, Oxfam, the foremost NGO dealing with food and
nutrition developing world, was founded on the mission of relieving famine through
food provision. Though it has now expanded its focus to include strategies to combat
the causes of famine, food safety is not mentioned in its agenda.’

Moreover to the extent that social scientists engage with the issue, existing re-
search has also tended to center on exploring the political and economic determinants
of food production and agricultural growth (Boserup, 1965; Lipton, 1977; Bates, 1981;
Bezemer and Headey, 2008) on the one side and agricultural disaster and famine on

the other side (Sen, 1981; Yang, 1996; Howe and Devereux, 2004; Grada, 2009). By

contrast, little scholarly work has systematically explored the relationship between

3 According to the definition articulated at the 1996 World Food Summit and later adopted by
the Food and Agriculture Organization (FAQO): ‘Food security exists when all people, at all times,
have physical and economic access to sufficient, safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life.’

4 Meanwhile, the fact that these estimates were only published in 2015 is reflective of the relative
difficulty in estimating the incidence of foodborne disease.

5 Oxfam’s current agenda is rooted in addressing the structural causes of poverty: “Our Purpose
and Beliefs.” Oxfam International. Accessed December 2015: http://oxf.am/2Lj
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agricultural production, economic development and food safety issues.

Pointing out that experts and policy-makers have often neglected to acknowl-
edge the importance of food safety in their initiatives to bolster food security is
not to set them up as straw men; clearly governments and transnational organiza-
tions are not so naive as to think that addressing domestic food insecurity or more
ambitiously, ending world hunger can be achieved without considerations of safety
and quality. Meanwhile, experts and policymakers are justified in focusing on food
and agriculture’s relationship with economic development — no country has been
able to successfully develop and industrialize without substantially transforming its
agricultural sector.

Rather, the failure to address food safety problems in initiatives to increase agri-
cultural production or reduce hunger suggests that policymakers assume that the
subsequent food produced will be safe for human consumption. As the WHO esti-
mates show, such an assumption would be grossly unfounded. Moreover by giving
undue focus to the food quantity component of food security, one is in danger of
making the further assumption that food security as a whole is merely an economies
of scale problem. In fact, issues of regulation, monitoring and transparency of food
safety must be given equal consideration.

At the same time, scholars who have looked specifically at the causes and con-
sequences of food safety note a positive correlation between increased economic de-
velopment, urbanization and food safety problems (Delgado et al., 2001; Steinfeld
et al., 2006; Grace, 2015). However such studies fall short of illustrating a plausi-
ble mechanism between specific policies that seek to promote economic development
and their potential consequences for food safety. Meanwhile, there is good reason to
suspect that government intervention of the price and quantity of food in the name

of economic growth may also affect the subsequent quality of the food. Under poli-
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cies that encourage agricultural production above all else for example, there may be
substantial pressure to lower the quality and more seriously, safety, of the subsequent
product.

In many ways, urban bias policy is representative of such a policy. In a bid to
increase economic growth, governments who adopt an urban bias policy institute
a variety of trade or price controls which keep food prices low for some consumers
while subsidizing agricultural inputs for some food producers. Squeezed by below-
market food prices but supported by government subsidies for agricultural inputs,
agricultural producers can arguably exercise one of two options: i) increase produc-
tion volume to balance the negative effect below-market agricultural prices have on
profits ii) exit the agricultural market in search of better economic opportunities
in urban locales (Barrett et al., 2001; Deininger and Olinto, 2001). Both of these
options have the potential to increase the risk to food safety, by encouraging the
overuse of agricultural inputs that are harmful to food safety, a contention that I
will explore further in this chapter. While in principle, considerations of safety and
quality should already be incorporated into the price of a good, this is only true
in markets where there is perfect information; food safety problems arise precisely
because of imperfect information.

Meanwhile the pervasiveness of urban bias policy makes it suitable for cross-
national analysis. Though such policies gained particular traction in the immediate
post World War II era, they are still very much in practice in many parts of the
developed world today (Denning et al., 2009; Sanchez et al., 2009; Bezemer and
Headey, 2008). Finally, despite a copious literature which has investigated the degree
to which urban bias policy has affected agricultural growth and other economic
phenomena, no research has yet been conducted to investigate the degree to which
it may have affected food safety.

This chapter takes up this charge by examining the relationship between urban-
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biased policies and food safety and argues that such policies can have a substantial
negative impact on food safety. In what follows, I will first provide background
information about how the various strategies designed to promote food production
can also compromise food safety before fleshing out the logic for how urban biased
policies exacerbate these problems. I then test these arguments by first exploring
how urban bias and urbanization can affect fertilizer use, pesticide use and chemical
food contamination. In the course of constructing this data, I also develop a new
multiple imputation strategy to impute multilevel data, adapted from Hoff (2007).
To preview, I find evidence to suggest that contrary to my initial hypotheses, the
more governments pursue urban bias policies the less likely they are to use fertiliz-
ers. As such, such countries are less likely to experience food safety problems than
governments which do not pursue such policies. However, these results still need
to be validated against pesticide use and food contamination data, which for vari-
ous empirical reasons discussed in greater detail later in the paper, cannot yet be
confidently estimated.

Assuming that these findings were validated, however, against pesticide use and
food contamination, they would suggest that contrary to the hypotheses laid out
here, the more countries pursue rural bias policies, the greater the risk to their
food safety. Ultimately then, the overarching positive relationship between policies
designed to increase food production and increased risk to food safety generally hold,

though the mechanisms laid out here would need to be substantially reevaluated.
2.2 Food Safety and Increased Agricultural Production

Before delving into the logic of how urban biased policies might negatively affect food
safety through increasing the incidence of chemical and biological contamination of
foodstuffs, it is perhaps useful to provide some background information on how new

production and distribution practices that have helped increase food production more
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Table 2.1: Sources of growth in crop production (percentage), 1961-1999

(1) Yield  (2) Increases in (3) Arable land

Increases cropping intensity expansion
World 78 7 15
All Developing countries 71 6 23
Sub-Saharan Africa 34 31 35
Near East/North Africa 72 14 14
Latin America and the Caribbean 55 21 46
South Asia 80 14 6
East Asia 79 -5 26

Adapted from ‘Table 4.2: Sources of growth in crop production (percentage)’ in ‘Crop production and
natural resources.” In World Agriculture: Towards 2015/2013. AN FAO perspective.
Accessed November 2015: http://www.fao.org/docrep/005/y4252¢/y4252¢06.htm
generally can put food safety at risk. In the what follows, I detail the ways in which
increasing crop production can lead to adverse food safety effects before giving an

overview of the mechanisms through which increased meat production can do the

same.
2.2.1 Food safety and increased crop production

Broadly speaking, crop production has increased by leaps and bounds in the post-
WWII era via a number of pathways: 1) increasing agricultural yield, 2) increasing
cropping intensities (i.e. multiple cropping and shorter fallow periods) or 3) increas-
ing land expansion. The degree to which different regions of the world have pursued
each of these policies from 1961-1999 is summarized in Table 2.1. From this table we
can see that generally, increasing crop yields has been the most common method to
increase agricultural production, followed by arable land expansion and increasing
crop intensity.

The statistics in Table 2.1 beg the following question: what is driving these

increases? While a variety of factors can be pointed to, since the advent of the
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Green Revolution, significant increases in crop yield and cropping intensification
has virtually always been accompanied by the increased use of chemical pesticides
and fertilizers. Though arable land expansion has not been as reliant on the use
of chemical inputs, neither has it been completely free of them. In what follows, I
outline the degree to which the use of chemical inputs is relied on in each of the
different ways to increase agricultural output and how it may negatively impact food

safety.
Food safety and increasing crop yield

Ushered in by the technological advances of the Green Revolution, a combination of
modern crop breeds, chemical fertilizers and pesticides have been used to increase
crop yields since the mid-20th century, often to dramatic effect. Indeed, crop produc-
tion in developing countries increased around 21 percent in the 1960’s and 1970’s and
40 percent in the 1980’s and 1990’s (Evenson and Gollin, 2003; Pinstrup-Andersen
and Hazell, 1985).

With time, however, the use of many chemical agricultural inputs has been found
to pose considerable risks food safety. Indeed, many pesticides that were previously
thought to have had negligible effects on human health are now banned in developed
countries (e.g. DDT, HCH, lindane). Unfortunately, many of these pesticides are also
highly environmentally persistent — for example, most people in the United States
have detectable amounts of DDT in their system despite its ban in 1972 (Gilden et al.,
2010). Moreover, in developing countries where agricultural production still forms
a significant share of total economic growth, many farmers continue to make use
of such contaminants because of their cheap cost (Carvalho, 2006). Overexposure
to pesticides in general has been linked to a variety of negative health outcomes,

including an increased risk of cancer, worsening neurological outcomes, and greater

31



risk of negative effects for reproduction and fertility (Gilden et al., 2010).57
Meanwhile heavy metal contamination from fertilizer overuse can also pose a
major threat to food safety. Heavy metal contamination is difficult to remove and this
is problematic because crops growing in polluted soil can also become contaminated,
thereby compromising the safety of subsequent crops for consumption. Most comes
from the consumption of fruits and vegetables (Chang et al., 2014; Chen et al., 2014),
though absorption through rice and grain crops can also be high (Dong et al., 2001).°
Finally modern breeds of corn, soy and wheat crops have made monocropping an
attractive strategy to boost production. However, monocropping, that is the growing
of only one type of crop on a large piece of land, also requires increased pesticide
and fertilizer use. Monocropping also makes the crop in question more vulnerable to
insects, weeds, fungi and other types of pests which further exacerbates the potential

for pesticide and fertilizer overuse.'’

Food safety and increasing cropping intensities

Farmers have also sought to increase agricultural productivity through increasing
cropping intensity. This entails multiple plantings of crops a year and reducing the

number of fallow years between plantings. However, increased cropping intensity

6 “Pesticides: Topical and Chemical Fact Sheet.” (2012). U.S. Environmental Protection Agency.
Accessed September 2015: http://www.epa.gov/pesticides/factsheets/securty.htm

7 In China for example, agricultural production has grown on average 2 percent every year for
the last thirty years in part because pesticide use has concurrently grown 6 percent every year. As
a result, food safety in China has become increasingly compromised due to pesticide overuse (Lu
et al., 2015).8

9 Of the heavy metals that can contaminate the food supply through fertilizer overuse, arsenic,
cadmium, mercury and selenium are among the most harmful (McLaughlin et al., 1999), and can
lead to a number of negative health consequences, including increased risk of cancer, kidney and
liver damage. Cadmium in particular is the most common of the heavy metals included in fertilizers.
Cadmium intake is very slow to excrete so that accumulation can take on excessive limits over a long
period of time and affects human health primarily through kidney and liver damage (McLaughlin
et al., 1999), among other health problems (Lu et al., 2015).

10 “Monocropping.” GRACE Communication Foundation. Accessed September 2015: http://
www.sustainabletable.org/804/industrial-crop-production#Monocropping
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can pose a risk to food safety to the extent that it goes hand in hand with increased
use of agricultural inputs for the same reasons as outlined above, which has often
occurred result of the changes brought by the Green Revolution.

For one, whereas the crop-bearing capacity of land was previously tied to organic
recycling practices, the advent of the Green Revolution brought about the applica-
tion of chemical fertilizers to crop varieties that could be planted more intensively
(Parr et al., 1986). The development of fertilizers and high-yielding crops has thus
replaced the need for traditional soil quality management and farmers now have
greater liberty to plant crops using chemical-intensive methods in many developing
countries. For another, the development of chemical pesticides and high yielding
crop breeds have encouraged more intensive cropping practices, to the detriment of
crop rotation (FAO, 2011).

Crop intensification can also affect food safety in its own right, albeit by more
indirect means. Many negative externalities are associated with crop intensification
including land degradation, salinization of irrigated areas, over-extraction of ground-
water, buildup of pest resistance and the erosion of biodiversity. These negative
externalities limit the stock of arable land and increase pressure to produce more
crops on less arable land (FAO, 2011). The extent to which this pressures food pro-
ducers to further increase use of chemical inputs as a means to increase production

puts food safety further at risk.
Food safety and land expansion

Finally, food producers can also choose to increase crop yield through land expansion.
For example, with regards to land subsidies, the governments of Nigeria, Sudan,
Kenya and Ghana pursued policies that lowered the price of land in the 1970’s
(Bates, 1981). At the further extreme, many governments in the post-World War II

era pursued land reform policies which, in addition to transferring vast land tracts
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from the hands of the landed to the landless,'! also introduced previously unused
land at substantially subsidized terms to market (Anderson and Valenzuela, 2008;
Wade, 1990).'2

While the direct effect of land expansion on food safety is generally more tem-
pered than the effect of increasing agricultural yield or crop intensity, government
policies to promote land expansion have often gone hand in hand with encouraging
the adoption of modern agricultural techniques, as was the case in many African

countries (Bates, 1981).1

To briefly summarize, the potential to overuse chemical inputs is likely to be real-
ized when agricultural production is increased through either increasing crop yields
or increasing cropping intensity and to a lesser extent expanding land use. Empiri-
cally this has been borne out in the past 40 years. Most of the increase in agricultural
production has been a result of either increasing crop yields or increasing cropping
intensity and the overuse of chemical agricultural inputs now poses a serious problem

to food safety (Foley et al., 2005).

2.2.2  Food safety and increased livestock production

Meanwhile, increasing livestock production can entail substantial transformations to
livestock production processes, often at substantial risk to food safety. In particular,

to meet growing demand for meat, producers confronting dwindling grazing resources

' Note in many cases, such transfers also amounted to an increase in the amount of land being
farmed as some large landowners were not actively growing crops on their land.

12 «Crop production and natural resources.” In World Agriculture: Towards 2015/2013. AN FAO
perspective. http://www.fao.org/docrep/005/y4252¢/y4252e06.htm

13 Meanwhile in Brazil, public investments in infrastructure, credit subsidies and Green Revolution
technologies spurred the conversion of forests and natural vegetation of the Cerrado region toward
use in capital-intensive, large-scale agriculture (Klink and Moreira, 2002).
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have increasingly turned to intensified agricultural production (IFAP) (Delgado et al.,
2001; Steinfeld et al., 2006).1* IFAP is characterized by the dense confinement of
animals to allow economies of scale in animal husbandry. However, producing meat in
this way also poses risks to food safety to the extent that it increases i) transmission
of biological contaminants ii) the overuse of antibiotics in livestock production which
can lead to antimicrobial resistance in people and iii) food contamination through
livestock waste.

The potential threats to food safety that increasing livestock production poses
is especially concerning given that growth in the livestock sector has already out-
stripped growth in all other agricultural sectors in most countries. Indeed, meat
production more than tripled in developing countries between 1980 and 2004, with
77 percent of the increase coming from pork and poultry production. In the early
2000’s, more than half of poultry and pork was produced using industrial agriculture
worldwide. In the developing world, though the production of ruminants is largely
still in the hands of smallholders, more than a quarter of poultry and pork was pro-
duced using industrial agriculture; this percentage has undoubtedly increased since
then (Steinfeld et al., 2006). To that end, China and Brazil have played a starring
role in the livestock revolution,'® though India and Latin American countries have
also significantly increased their meat and diary consumption. In what follows, how
IFAP can increase risks to the safety of the meat subsequently produced is further

elaborated.

14 Monogastric species like pigs, chickens and dairy cattle are more amenable to grain feeding as
opposed to ruminants like beef cattle, sheep and goats (Steinfeld et al., 2006).

15 China, Brazil and India in particular account for almost two thirds of total meat and half of
milk production in developing countries (Steinfeld et al., 2006).
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IFAP and transmission of biological contaminants

First, the high density populations of livestock with low genetic diversity character-
istic of IFAP threatens food safety to the extent that it increases the transmission
biological contaminants (Jones et al., 2013), including vibrio vulnificus, listeria mono-
cytogenes, Staphylcoccus aureaus, Enterococci, Shigella (Altekruse et al., 1997; Newell
et al., 2010). The most common of these pathogens are Salmonella'®, Campylobac-

ter'” and E. coli (Hall et al., 2004; Newell et al., 2010).
IFAP and antibiotics

Second, to reduce the risk of disease transmission, IFAP producers have turned to
administering antibiotics to their livestock. However, such practices also poses risks
to food safety to the extent that it increases the risk antibiotic overuse in livestock
production. Such overuse is problematic because it can lead to human antimicrobial
resistance (Silbergeld et al., 2008; Newell et al., 2010).'® Consequences for people who
consume the subsequently produced meat include increased severity of infections and
failures in treatment, including prolonged illness duration, increased hospitalization

and increased mortality. Antimicrobial-resistant infections now account for many of

16 Salmonella serotype Enteritis (SE) can colonize a wide range of hosts, including all the major
livestock species (poultry, cattle and pigs). It has proved to be remarkably adaptable; as one strain
of SE is addressed, new strains develop to the continued threat of food safety (Newell et al., 2010)
and the production of new strains has coincided with the increasing centralization of livestock
production (Altekruse et al., 1997).

17 Though SE gets the most media attention, campylobacter has been found to be the cause of
most bacterial foodborne disease in the EU (“Campylobacter.” European Food Safety Authority.
Accessed December 2015: http://www.efsa.europa.cu/en/topics/topic/campylobacter). Contami-
nation of CAFO produced poultry and pork is considered a major source of Campylobacter. With
regards to poultry, flock size, the number of houses, use of untreated water and disposal of poultry
wastes all increase the risk of Campylobacter; such practices have also been linked to the spread of
avian influenza (Graham et al., 2008).

18 Although antimicrobial resistance in response to antimicrobial agents is an inevitable result of
evolutionary adaption, the use of antimicrobials to livestock production accelerates and spreads this
adaption. Because bacteria share resistance genes, antimicrobial agents applied to one animal in
an IFAP facility can also quickly spread to other animals. Moreover, resistance may continue even
if antimicrobials are no longer present (Silbergeld et al., 2008).
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the emerging infectious diseases worldwide and in some pathogens, the selection for
resistance also results in increased virulence (Silbergeld et al., 2008).'?

Though people still have a higher risk of contracting resistant infections while
hospitalized, current evidence suggests that consumption of CAFO-produced meat
may lead the population at large to contract a greater number of resistant infections
because of the relative infrequency of hospitalization compared to the consumption of
CAFO-produced meat at the population level (Silbergeld et al., 2008). Such evidence
is in line with other estimates which estimate the prophylactic use of antibiotics to
treat disease in livestock to be larger than the proportion of antibiotic use for active

treatment of human disease (Gorbach, 2001; Silbergeld et al., 2008).
IFAP and food contamination through livestock waste

Finally, another consequence of amassing large number of animals in a highly con-
fined space is that it also leads to the production of huge amounts of animal waste
which can contain a range of pathogens harmful to human health. Indeed, the FAO
estimates that 140 million metric tons of poultry waste and 460 million metric tons
of swine waste were produced in 2003 (Graham et al., 2008).

Such waste is often untreated and can and often does contaminate food crops

when it is disposed of improperly (Silbergeld et al., 2008; Altekruse et al., 1997).

19 For example, there is direct evidence that antimicrobial use in livestock selects for antimicrobial-
resistance non-typhoid Salmonella serotypes which can be transmitted to people via food or direct
contact with animals. In the United States, patients with anti-microbial resistant infections are
more likely to require hospitalization and to be hospitalized for longer periods of time (Altekruse
et al., 1997). Similarly, the development of Camploybacter’s resistance to fluoroquinolones has been
linked to the introduction of its use in animal production (Silbergeld et al., 2008; Newell et al., 2010).
Fluoroquinolones are antibiotics which play an important role in the treatment of serious bacterial
infections and are frequently prescribed for diarrheal illness, including travel diarrhea (Smith et al.,
1999). They are also often included the treatment of pneumonia, genitourinary infections and
sickle-cell patients (“Quinolone.” Wikipedia. Accessed December 2015: https://en.wikipedia.org/
wiki/Quinolone). Meanwhile, multidrug-resistant E. coli has been found to be significantly more
prevalent in animals that were supplied antimicrobials as compared to those that came from organic
farms. Conventionally produced meats, that is livestock treated with antimicrobials, have been
found to be more likely to carry resistant bacteria in general (Silbergeld et al., 2008).
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Fresh produce is thus compromised to the extent that it is cross contaminated with

pathogenic animal fecal matter.?° 2!

There is still much that is unknown about the extent to which IFAP production
threatens food safety and human health. Currently, most of our data comes from
developed countries. However, food safety problems are likely much more serious in
developing countries where government have even less regulatory capacity to deal
with them (Silbergeld et al., 2008; Grace, 2015). Perhaps even less investigated is
the role that government policy may play in encouraging these trends, which I seek

to address in the next section.

2.3 How Urban Bias Affects Food Safety

Urban bias policies may lead to negative food safety outcomes through at least one
of two pathways. First, such policies may lead to perverse agricultural production
incentives which may increase the likelihood that food producers make production
decisions that are harmful to the subsequent safety of the food. Second, urban
bias policies may also encourage greater urbanization, leading to both a smaller
agricultural workforce on the production side and encouraging dietary habits that
are more susceptible to food safety issues on the consumption side. I provide more

detail about the logic of these potential pathways in what follows below.

20 Many of the most common pathogens, like Salmonella, Campylobacter, jejuni, E. coli are

intestinal pathogens, and indeed all pathogens that cause food poisoning originate from animals
(Freston, Kathy. “E. Coli, Salmonella and Other Deadly Bacteria and Pathogens in Food: Factory
Farms are the Reason.” Huffington Post. 2010 August 03. Accessed December 2015: http://www.
huffingtonpost.com/kathy-freston/e-coli-salmonella-and-oth_b_415240.html).

21 For example, early outbreaks of E. Coli were linked to contaminated beef meat and today, almost
any food in contact with ruminant feces is a potential source of infection (including fresh fruits and
vegetables) (Newell et al., 2010). In one study, surface and ground water found down-gradient
from CAFOs were found to have 4-33 times greater concentrations of antibiotic resistant enterocci,
fecal coliforms and E. Coli (Sapkota et al., 2007). In other study, crops deliberately grown with
contaminated waste were found to have higher incidence and persistence of E.Coli. than crops that
were uncontaminated (Islam et al., 2004).
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2.3.1 Perverse agricultural production incentives and the overuse of agricultural
mnputs

Urban-biased policies may negatively affect food safety through increasing the like-
lihood of the chemical and biological contamination of foodstuffs. Under the logic of
urban bias, urban residents are able to make more demands on the central govern-
ment because, relative to rural residents, they are both better able to overcome the
collective action problem and are spatially closer to centers of power. Significantly,
lower food prices often constitute one of their primary demands. While policymakers
could address these demands by raising urban wages, the government itself is usually
a large employer of urban workers and moreover also faces resistance from other ur-
ban employers against raising wages. As such, lowering food prices through raising
wages is often both economically and politically unattractive (Bates, 1981). In the
face of such pressures, many governments opt to tax agricultural producers in order
to provide low food prices for urban residents (Lipton, 1977; Bates, 1981; Bezemer
and Headey, 2008).

Although the agricultural sector as a whole generally fares worse relative to the
urban sector under urban-biased policies, some in the agriculture sector do receive
support. That is, while the government seeks to subsidize urban food prices by taxing
agriculture, it also seeks to increase agricultural production as much as possible so
that it may extract the agricultural surplus to invest in the industrial sector. To
that end, governments also provide subsidies to agricultural producers to increase
agricultural yield, often in the form of subsidies to agricultural inputs like chemical
fertilizers and pesticides. Thus, under urban biased policies, the agricultural sector

is often simultaneously taxed and subsidized.??

22 Indeed, many developing countries have and continue to seek to increase crop yield by subsidizing
chemical pesticides and fertilizers while at the same time taxing agricultural outputs. For example,
from the 1950’s to 1970’s, the Korean government both intervened in agricultural markets to keep
crop prices low for urban workers and subsided fertilizer and pesticide costs to promote production
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These competing policies can threaten food safety to the extent that they encour-
age the overuse of agricultural inputs that are harmful to food safety. One mechanism
through which this may plausibly occur is as follows: policies which keep crop prices
below market should encourage at least some agricultural producers who decide to
remain in the market to increase production volume to make up for their subsequent
smaller profit margin. Meanwhile, because these policies are joined by other policies
which subsidize agricultural inputs, agricultural producers who do seek to increase
volume should be incentivized to do so by increasing the use of subsidized inputs.
Under such a policy framework, the pressure to increase production could very easily
lead to the overuse of subsidized agricultural inputs.

On an anecdotal level, such policies can be plausibly linked to increased risk to
food safety in many countries. In Taiwan for example, overvaluation of the domestic
currency, land taxes and a compulsory procurement scheme of rice at below-market
prices all functioned as a tax on agricultural good in the 1950’s and 60’s. At the
same time, the government relied on agricultural subsidies and technology policies
to stimulate agricultural production (Wade, 1990)[pg. 76-77]. These subsidies con-
tinued in earnest in the 1970’s (Anderson et al., 2008). As a result, fertilizer use
increased three-fold between 1952 and 1980. Taiwan also became among the top
pesticide users in the world in the 1990’s and residual pesticides as a result of pes-
ticide overuse has been traced to larger and larger numbers of food poisoning cases

there (Chi, 1994). Meanwhile, also consider that the countries that have been the

to counteract the low prices they imposed for rice and barley (Kihl and Bark, 1981; Anderson and
Valenzuela, 2008). From 1961 to 1978, food production in Korea increased from 6 million tons to 10
million tons although land area harvested decreased from 2 million to 1.8 million — the increase in
production was a result of increasing agricultural yield from 31 to 57 thousand hectograms per ha
(FAO, 2015). Meanwhile, for farmers in Latin America, the burden of high agricultural taxes was
partially offset by fertilizer subsidies. Though many governments abandoned urban biased policies
due to their untenable cost and mixed efficacy in promoting agricultural production during the 70’s
and 80’s, in the wake of the 2008-2009 global food price shocks, African governments in particular
have been revisiting these policies anew (Denning et al., 2009; Dorward, 2009).
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most successful in encouraging high food production in the past 50 years are gener-
ally the countries where risks to food safety are the most alarming. China, India,
Mexico, and Brazil are all countries that have experienced unprecedented increases
in food production in the developing world. They have also all intervened heavily
in their agricultural markets, instituting policies that tax agricultural profits while
subsiding its inputs. Meanwhile many of these very same countries were named in
the top 10 list of countries with the most food safety violations in 2013. This list
was led by India followed by China, Mexico, France, the US, Vietnam, Brazil, the
Dominican Republic, Turkey and Spain.?® Such examples are merely suggestive of
a negative relationship between urban biased policy and food safety of course. To
adequately test this argument requires a more rigorous statistical analysis which the
empirical section of the paper takes up. To that end, I test the following hypothesis:

H1: Countries which pursue more urban biased policies are likely to
experience increased risk to their food safety compared to other countries
because food producers have greater incentives to overuse agricultural

inputs that are harmful to food safety.
2.83.2  Food safety and exits from the agricultural production economy

Urban-biased policies can affect food safety not only through perverse incentives
in the agricultural sector but through encouraging urbanization as well. Recall, as
laid out in the previous section, that the necessity of addressing the concerns of
the urban population informs a prominent piece of the logic of urban bias (Lipton,
1977; Bates, 1981; Bezemer and Headey, 2008). As Wallace (2013a) argues however,
while urban-biased policies may address short-term threats to the government, they

may encourage even greater urbanization in the long run. Indeed, for some food

23 News Desk. “U.S. Makes Top 10 List of Worst Food Safety Violators.” Food Safety
News. 7 August 2014. Accessed September 2015: http://www.foodsafetynews.com/2014/08/
u-s-in-top-ten-worst-food-safety-violators/#.VgIHPiBViko
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producers, taxes to agriculture may be too high and subsidies to agricultural inputs
too low, especially relative to the real wages that urban workers may enjoy. In the
face of such policies, people may choose to exit the agricultural market and migrate
to the urban center, thus increasing the threat that collective action may pose to a
regime.

While Wallace (2013a) explores the implications that greater urbanization may
bring to bear for autocratic survival, greater urbanization also has significant impli-
cations for food safety. Indeed, increased urbanization implies a greater base of food
consumers and a smaller base of food producers. As the production of food shifts
away from subsistence farming, the distance between food producers and food con-
sumers necessarily expands, creating opportunities for food contamination. For one,
as the social distance between food producers and food consumers increases, the more
anonymized food distribution becomes, loosening the any ethical or social constraint
producers may feel to act responsibly (Roos et al., 2007). For another, the longer
the logistical chain between producer and consumer, the more the opportunities for
unsafe food conditions to arise, due to improper storage and transport, unhygienic
processing practices and other types of contamination (Grace, 2015). As food chains
become more dispersed and more globalized, the risk of food safety problems expand
as well (Elmi, 2008).

A second pathway through which increased urban-bias may lead to greater food
safety risks is by encouraging different dietary habits. It is well documented that
as people move from rural to urban areas and income levels increase, eating habits
tend to shift toward greater meat and dairy consumption (dubbed the ‘livestock
revolution’) and greater consumption of fresh fruits and vegetables. Indeed, the
consumption of meat increased by 70 million tons in the developing world from the
1970’s to mid 1990’s, almost the triple the increase of developed countries (Delgado
et al., 2001)
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However, such changing food habits are also associated with increases in risk
to food safety. For one, increased meat demand necessitates shifting to production
practices like IFAP. Pressure to meet this demand can lead to increased livestock
density, overuse of antibiotics, and fecal runoff which as previously documented can
all increase risk to food safety. For another, increased meat and dairy consumption
can further increase the likelihood of chemical food contamination to the extent
that it places even greater pressure on increasing crop production. Meat and dairy
production are both highly grain intensive, requiring on average 7 kg of grain to
produce 1 kg of beef, 5 kg of grain to produce 1 kg of pork and 2 kg of grain to
produce 1 kg of poultry (White, 2000). As demand for meat increases then, it puts
greater pressure on feed crops and threatens food safety to the extent greater food
production is achieved by the increased use of chemical inputs.

Meanwhile greater consumption of perishable fruits and vegetables can also in-
crease food safety problems. As Grace (2015)[pg. 2] notes, most foodborne disease
is a ‘result of [the] consumption of fresh, perishable foods sold in informal markets,’
that is outdoor, wet markets. In countries that are seeking to increase economic
growth, such informal markets tend to be the norm.?* The extent that urban bi-
ased policies subsidize food costs for urban workers then, such policies should further
encourage urban workers to adopt these new food habits.

It would be difficult to parse out the degree to which greater urban-bias induced
urbanization threatens food safety due to i) the greater pressure that increased ur-
banization places on the remaining workers in the agricultural sector to increase
production or ii) the higher proportion of urban residents whose dietary habits are

more susceptible to food safety problems. However regardless of the exact pathway,

24 While supermarkets are increasingly common in developing countries, the march toward a ‘su-
permarket revolution’ has been uneven (Humphrey, 2007). While in most developing countries
wet markets continue to be prominent (Goldman et al., 1999), some are making the transition to
supermarkets faster than others (Gorton et al., 2011).
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the combination of urban biased policies and urbanization likely places a strain on
maintaining food safety. This leads to my second hypothesis.

H2: Conditional on the degree to which its population is urbanized,
food producers in countries that pursue more urban biased policies are
more likely to overuse agricultural inputs and are subsequently likely to
experience more food safety problems compared to countries that do not

pursue such policies.

2.4 Data

2.4.1 Qutcome variables

I test my hypothesis vis-a-vis three different outcome variables: pesticide use, fertil-
izer use and incidence of food contamination. More details about how these data are

measured and the sources of these data is detailed below:
Fertilizer Use

Data on fertilizer use in tonnes is available via FAOSTAT from 1961 to 2013, though
not continuously. Starting in 2002, the FAO has used a revised methodology in
reporting fertilizer use® such that “the two sets [data from 1961-2002 and data from
2002- 2013] should be used separately and not combined in order to create longer
time series.” In the subsequent analyses I examine the relationship between urban

bias and fertilizer use in tonnes from 1961-2002.

25 Such changes include: “the move to the use of calendar rather than a mixture of calendar
and fertilizer year; revised classification of the fertilizer items; the addition of the non-fertilizer
use parameter in the fertilizer balance and the use of new data sources for some data (e.g. UN
COMTRADE).”‘Inputs —> Fertilizers.” FAOSTAT. Accessed April 2016: http://faostat3.fao.org/
download/RF/*/E
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Pesticide Use

Data on pesticide use in tonnes is available from the FAO Corporate Statistical
Database (FAOSTAT) from 1991 to 2013. Here, pesticide use is measured in terms
of yearly percentage change in pesticide use. While it would be ideal to measure the
overall level of pesticide use, it is not possible to do so using the data available from
the FAOSTAT database. Moreover to my knowledge, no other database exists which
provides data on cross-national time-series pesticide use that is as complete as the
FAOSTAT database. For more information on how the pesticide use is constructed

in the FAOSTAT database and transformed for this paper, please see Appendix A.1.
Incidence of Food Contamination

The Global Environment Monitoring System - Food Contamination Monitoring and
Assessment Programme (GEMS/Food) has been tracking global trends in food con-
tamination levels since 1976. As part of this endeavor, various collaborating centers
and recognized national institutions submit the results of their food contamination
assays to GEMS /Food. The GEMS/Foods Programme then organizes the data and
makes it publicly accessible.?® A total of 43 countries have submitted data to the
program, tracking more than 400 contaminants over a great many food products.
Variables in the dataset include, among others, the type of food (e.g. vegetable,
fruit, etc.), the type of contaminant (e.g. arsenic, iron, etc.), the contamination
level, the sampling date and the country.

This dataset underwent substantial cleaning before being incorporated into the
analysis for this paper. That is, the data is categorized in terms of the origin of the
food, the composition of the food, and the portion of the food analyzed. To maximize
both the comparability and the generalizability of the data, I subset the contaminant

data such that the data categories that appeared the most number of times and were

26 Accessible here: http://www.who.int/foodsafety/areas work/chemical-risks/gems-food /en/
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the most alike were kept for the analysis. This meant that the contaminant data is

based on food in the following categories: origin of the food — ‘domestic’ origin, of
‘mixed origin’ or of ‘unknown’ origin; composition of the food — ‘as is (raw, fresh)’
or ‘as consumed’; portion of the food analyzed — ‘edible’. Finally food categories

and contaminant categories were cleaned and standardized. For more details on the
cleaning methodology, please see Appendix A.2.

While the WHO GEMS/Food database has been widely used in the natural
sciences to analyze contamination levels, to my knowledge it has not been used in a
social science study. Moreover, scientific studies are generally limited to investigating
the incidence of a few contaminants in a handful of countries and to my knowledge,
no other study has tried to meaningfully standardize the dataset across all countries

in the dataset.

2.4.2 Independent variable of interest

Urban Bias

The main independent variable of interest in this paper is the extent to which a
country pursues urban bias policies. The World Bank Distortions to Agricultural
Incentives database provides the most comprehensive measurement of urban bias
for the years 1955-2011 (Anderson and Valenzuela, 2008). The 82 countries in its
database account for 90 percent of the global agricultural output. In particular, I

make use of its ‘relative rate of assistance’ measure which is constructed as follows:

100 + N RAnonag ]
100 + NRAag

RRA = 100]

Where N RAnonag is the Nominal Rate of Assistance to Non-Agricultural Pro-

duction and N RAag is the Nominal Rate of Assistance to Agricultural Production.
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Positive values indicate urban bias while negative values indicate agricultural bias.

I refer to this variable as Urban Bias in the rest of the paper.?”
Urban Population

Urban Population (% Total Population) is included more generally as a control vari-
able as there is good evidence to suggest that as countries urbanize, people’s dietary
habits change and food production processes change alongside in order to meet this
new demand in ways that can increase risk to food safety.

However in order to assess the degree to which the combination of both urban
bias and urbanization affects food safety, the interaction between Urban Bias and
Urban Population (% Total Population) will also be used as independent variables
of interest. Data for Urban Population (% Total Population) was collected from the
World Bank Development Indicators database (2016).

2.4.8 Covariates

Finally, I include a number of variables that are only used as controls in the analysis.
First, I control for GDP per Capita as the level of wealth of a country likely affects
the food safety of a country. Wealthier countries are likely to have fewer issues with
food safety than less wealthy countries because of their relatively more sophisticated
markets and stronger regulatory regimes.

In addition, I also control for Log Population, as the larger the market of food
consumers, the more the domestic agricultural industry has to produce. As such, food
producers in countries with a bigger population are likely to have bigger agricultural
markets, increasing the probability for food safety problems to occur in absolute

terms.

27 Note that the original ‘RRA’ measure is constructed such that positive values indicate agricul-
tural bias and negative values indicate urban bias. To facilitate the interpretation of the subsequent
analysis, I reconstruct the variable such that positive values indicate urban bias and negative values
indicate agricultural bias
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Next I also control for Agricultural Land (% Total Land Area), Log of Agricultural
Land (sq. km), Log of Food Production Per Capita. All of these variables were
included in order to account for variations in the amount of agricultural production
that different countries engage in. Agricultural Land (% Total Land Area) accounts
for the relative level of agricultural production, Log of Agricultural Land (sq. km)
accounts for the absolute level of agricultural production, and Log of Food Production
Per Capita accounts for the efficiency of agricultural production.

Data for GDP per capita, Log Population, Agricultural Land (% Total Land Area),
Log of Agricultural Land (sq. km), Log of Food Production Per Capita were all
obtained from the World Bank Development Indicators database (2016).

Lastly I also control for political institutions by including Polity 2 in the analyses.
Polity 2 is a categorical variable which measures the degree to which countries possess
authoritarian or democratic attributes on a 21 point scale from -10 to 10. To the
extent that some political institutions have less stringent regulations toward food
safety or less robust regulatory capacity, they might affect a country’s relative food
safety. For example, authoritarian regimes in general have reputations for pursuing
economic development at the expense of potential externalities like environmental
degradation, labor rights and more relevant, food safety. The data was retrieved
from the Polity IV project (Marshall and Jaggers, 2015).

Finally, note that the full dataset of independent variables (that is the urban
bias variable and the covariates), were assessed for potential multicollinearity and no

major issues were found on this front.?

28 Potential multicollinearity was assessed on the imputed data (see the next section) using variance
inflation factor scores.
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2.5 Missing Data

Missing data is a common problem in social science research. In the face of a large
body of evidence which suggest that list-wise deletion generally leads to a number
of estimation problems (Little and Rubin, 2014), scholars have increasingly turned
to multiple imputation methods to address missing data issues. Such methods have
almost uniformly been shown to produce less biased and more efficient analysis than
list-wise deletion (Honaker and King, 2010).

As the name suggests, with a multiple imputation strategy, missing data are im-
puted not just once, but multiple times to create multiple imputed datasets. These
missing values are generated based on a posterior predictive model. The desired
statistical analysis is then conducted on each imputed dataset. Finally, parameter
estimates are averaged over the different imputations and standard errors are com-
bined using Rubin’s Rules. This algorithm accounts for variation within each dataset
as well as across the imputed datasets.

In this paper, I turn to a semi-parametric copula approach developed by Hoff
(2007) to multiply impute the data.?® Hollenbach et al. (2013a) have validated this
multiple imputation approach against two other commonly used multiple imputation

strategies, AMELIA II (Honaker and King, 2010) and MICE (Buuren and Groothuis-

29 To understand the intuition behind this approach, it would be helpful to briefly discuss what
copulas are and why they are useful. Broadly speaking, the purpose of a copula function is to
describe the correlation structure between multiple random variables. It does so by linking the joint
distribution of a set of random variables to their marginal distributions(Schmidt, 2007). Indeed,
Skylar’s theorem (Sklar, 1959) showed states that any joint distribution of random variables can
be described by its marginal distributions and a copula. With regards to the multiple imputation
model then, instead of drawing predictions for missing data on the joint distribution of the data,
one draws predictions of the missing data on its marginal distribution and a copula.

However, many copula functions often place restrictions on the types of marginal distributions
it can handle and is generally not amenable to dealing with discrete or ordered data. This is
problematic given the regularity with which such data is used in political science (i.e. Polity
scores).

Hoff (2007)’s innovation was to construct a likelihood estimator which imposes no restrictions on
the marginal distributions and depends only on the correlations between variables. As such, there
are no restriction on imputing datasets with non-continuous distributions.
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Oudshoorn, 2011). They found that Hoff (2007)’s method performed at least as well
than the other two strategies but has the added benefit of being computationally far
less intensive to implement.

2.5.1 Imputing separate datasets for i) pesticides and fertilizers and ii) food con-
taminants

Though common practice would be to impute all the dependent variables and co-
variates together, I instead impute two separate datasets. I pursue this imputation
strategy despite research which suggests that the more variables in a dataset, the
better the subsequent efficiency and unbiasedness of the imputed dataset (Mustillo
and Kwon, 2015).3° However to my knowledge, such research does not extend to
imputing missing data for variables which exhibits substantial missingness of whole
panels, like the contaminant measure does. A particular cause for concern would be
imputing food contaminant data before 1997, given the substantial degree of miss-
ingness. Though the WHO/GEMS data does indeed go back to 1976, it does so
only for New Zealand and the bulk of the data is available only from 1997. As such,
it seems to make little sense to impute contaminant data from 1960 to 1996 given
the paucity of actual observations for food contamination. Meanwhile, as there is
contaminant data for only 38 countries but urban bias data for 82 countries, there
is a substantial degree of missingness on the country-level as well.

As such, I impute two datasets. The first is composed of the the dependent vari-
ables of pesticides, fertilizers and the covariates and represents 80 countries and 52
years (1960 to 2011), which for convenience I call Dataset 1. In Dataset 1, T imputed
the values for pesticides, fertilizers, the covariates and the 1, 3 and 5 year lags for
each. I run 20,000 imputations, of which I save 1,000 or every 20th imputation. I

then validate the convergence and validity of the imputation model by assessing the

30 An exception includes Hardt et al. (2012), who finds evidence to suggest a U-relationship between
increasing the number of auxiliary variables and the precision of the subsequent imputation.
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subsequent trace plots and estimated distributions of the imputed variables.?! I then
randomly select 20 of the last 200 saved imputations to run models.

Meanwhile the second dataset is composed of both the food contaminants and
the variables in the first dataset — pesticides, fertilizers and the covariates, which
I call Dataset 2. The number of countries and years included in this dataset is
more circumscribed compared to the first dataset because I impute only data for
which there were at least 85 country-year-food-country observations in total and
at least 2 country-years for each country. Using this criteria, we are left with an
unbalanced panel data of 35 countries, 18 years (1997-2014), 15 food categories and
13 contaminants, for a total of 9,810 observations. This data is imputed using a three-
level multiple imputation algorithm that I adapted from Hoff (2007) to preserve the
multilevel nature of the data (Level 1: country-year; Level 2: country-year-food
category; Level 3: country-year-food category-contaminant category).

Similar to Dataset 1, for Dataset 2 I impute the values for contaminants and the 1
year lag of the covariates. Ultimately, I run 40,000 imputations, of which I save 1,000
or every 40th imputation. I also assess the fit of the imputation model by examining
the subsequent trace plots and distributions of the subsequent parameters. Again,
as in the first dataset, I burn the first 800 saved imputation and randomly select
20 of the last 200 saved imputations to conduct statistical analyses (see Appendix
A.3 for more details about the multiple imputation methodology and a table of the

included food-contaminant pairs).

31 T then plot the trace plots of cor(var;,var—;), the workhorse of the imputation model, all of
which suggest convergence. I further validate subsequent multiply imputed data by plotting the
distributions of each variable across the multiply imputed datasets and find them to have conformed
well against the distributions of variables non-imputed original dataset.
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2.6 Empirical Analysis

I analyze the relationship between urban bias and food safety both across time and
across countries using a linear random effects model using a specification developed
by Bell and Jones (2015). In this model specification, the relationship between
a covariate and the dependent variable is estimated using the demeaned covariate
(within effect)®? and the overall country mean of the covariate (between effect). The
within effect represents the change in the covariate over time while the between effect
represents the relative size of the covariate compared to other groups, in this case,
countries.

Such a specification has several advantages over a standard random effects model.
Besides allowing separate estimation of the within and between effects, by group
centering a variable, any potential endogeneity between the lower and higher levels
is sidestepped.?® Meanwhile, if there is multicollinearity between the various different
variable’s group means, they can be removed without risk of heterogeneity bias. For
a more detailed discussion, see Bell and Jones (2015).34

Ideally T would like to present the results of the models using each of the de-

32 Note, that this the same procedure used to estimated fixed effects regressions more generally.

33 This is because the group-demeaned variable (the within variable) by definition always has a
mean of 0.

34 As Bell and Jones (2015) note, practitioners often decline to estimate random effects models
because of this concern over correlation between lower-level covariates and higher order terms.
Fixed effects models address this problem by controlling away all unit level heterogeneity by either
including fixed effects dummies or differencing the mean of each variable, which comes to the same
thing. This has led some to declare fixed effects regressions the “gold standard” for hierarchical
modeling in economics and political science (Schurer and Yong, 2012).

However controlling away all unit-level variation means that it is only possible to model within
country variation, neglecting across country variation completely. Bell and Jones’ insight was to
recognize that in the standard random effects model, each variable has both a time-varying and
cross-sectional effect on the dependent variable. When the time-varying and cross sectional effects
are identical, this is not a problem, but if they are different, then the resulting, single parameter
estimate will represent an un-interpretable weighted average of the two. Under their specification
then, both are estimated simultaneously and without concerns for potential endogeneity between
the fixed effects and random effects.
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pendent variables (pesticide use, fertilizer use, food contamination) that I had pre-
viously collected and cleaned. However after conducting some extensive exploratory
data analysis of these dependent variables, it became apparent that the measures
for pesticide use and food contamination in particular exhibited an extreme right
skew which subsequently made them difficult to fit. While I tried to model these
dependent variables using a variety of transformation and linear and non-linear mod-
eling techniques, ultimately only the log of the fertilizer use variable demonstrated
acceptable model fit (See Appendix A.4.1 for more details). For now then, I restrict
the subsequent analysis of the results to fertilizer use.®> Summary statistics for the
fertilizer data are shown in Table 2.2.

Restricting the analysis to fertilizer use then, in Model 1 in Table 2.3, T test
Hypothesis 1 by investigating the relationship between Urban Bias on Log Fertilizer
Use a linear random effects model with country and year effects following (Bell
and Jones, 2015)’s model specification. From here we can see that contrary to my
hypothesis, there is a negative relationship between the within effect of urban bias
and fertilizer use.

To examine the substantive impact of these results, I further plot the predicted
value of Fertilizer Use with 95% confidence intervals given the range of the within
effect of Urban Bias. Note for ease of interpretation, I estimate the marginal effect

6

of these variables on Fertilizer Use instead of Log Fertilizer Use3® As shown in

Figure 2.1, the results suggest that there is indeed a substantive negative relationship

35 Some headway has been made in terms of modeling the degree to which lead contamination is
influenced by urban bias using GAMLSS models. However further checks are needed to further
validate the fit of these models, such as assessing the fit of the subsequent worm plots.

36 Because of the extreme right skew of the unlogged Fertilizer Use variable, I do not reestimate
the model using Fertilizer Use as the dependent variable. Instead, I simply exponentiate Log
Fertilizer Use to obtain the predicted marginal effects plot. Note the proper log error correction
was also accordingly used (See Gould, William. ‘Use poisson rather than regress; tell a friend.’
The Stata Blog. 22 August 2011. Accessed February 2017: http://blog.stata.com/2011/08/22/
use-poisson-rather-than-regress-tell-a-friend /).
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Table 2.2: Summary statistics for imputed fertilizer dataset (1960-2002)

Variable Mean SD Median Min Max
Fertilizer Use (1961-2002) 1.17e+-06 3.45e+06 2.27e+05 0 3.96e+07
Urban bias -0.0587 0.582 0.0562 -4.06 0.946
Agricultural (sq. km.) 4.57e+05  9.34e4+05  1.29e+05 90 5.24e+06
GDP per capita 8.91e4-03 1.15e+04 2.72e+-03 83.3 6.26e+04
Population 4.94e+07 1.36e+4-08 1.32e+01 1.76e+05 1.28e+09
Urban Population 0.492 0.243 0.511 0.047 0.926
(% Total Population)

Agricultural Land 0.432 0.202 0.46 0.00234 0.835
(% Total Land)

Polity2 1.94 7.51 4.95 -9 10
Food Production per capita 0.995 0.693 0.752 0.0228 3.6

All covariates lagged by one year for the years 1960-2002

All values shown to three significant figures

between urban bias and fertilizer use.

Together then, both the statistical and substantive results suggest that as coun-
tries pursue more urban biased policies over time, they are less likely to use more
fertilizer, and by extension their food safety is less likely to be at risk than that
of countries that do not pursue urban biased policies over time. In particular these
results suggest that if a country goes from having an economic policy that favors nei-
ther agriculture or non-agriculture (when Urban Bias takes a value of 0) to a policy
which completely favors non-agricultural producers relative to agricultural producers

(when Urban Bias takes a value of 137), fertilizer use decreases by 12%. On the one

37 Note that if food producers are to earn anything, Urban Bias cannot be more than 1, that is
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Fertilizer Use (1961-2002)

-3 -2 -1 0 1 2
Urban Bias (Within)

FIGURE 2.1: Marginal effect of Urban Bias policy over time (within effect) on
fertilizer use

Simulated predicted effect of urban bias over time (within effect) on fertilizer use with 90% and 95% confidence
interval bands.

hand, this result is the exact opposite of what I had originally predicted. On the
other hand, at the very least it does provide evidence that policies put in place to
encourage food production can have an impact on food safety.

To put in another way, these results suggest that increased rural bias increases the
likelihood of food safety problems. Meanwhile, the relationship between the between
effect of Urban Bias on fertilizer use is not significant, suggesting that countries that
pursue more urban biased policies compared to other countries are not more likely to
use more fertilizer than countries that pursue less urban biased policies, which also
does not provide evidence for Hypothesis 1. I will more fully explore the implications
of this antithetical results after first testing Hypothesis 2.

I test Hypothesis 2 by estimating the interaction between Urban Bias and Urban
Population (% Total Population) on Log Fertilizer Use. In doing so, I interact the

between and within effects of both Urban Bias and Urban Population (% Total

100%
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Population). The parameter estimates are shown in Model 2. 1 find that there
is a positive and statistically significant relationship between the within effect of
Urban Bias and the between effect of Urban Population (% Total Population) on Log
Fertilizer Use. Though at face value, this results suggests support for Hypothesis 2,
the substantive effect of this interaction on fertilizer use must be evaluated before
this conclusion can be supported. As such, I further plot the marginal effects of this
interaction, shown in Figure 2.3.3% From Figure 2.3 it is clear that the substantive
effect of Urban Bias (Within) on Fertilizer Use conditional on Urban Population (%
Total Population) (Between) is in fact negligible.

Moreover I also explore the substantive effects of not only the interaction terms
for which there is a statistically significant effect but the substantive effect of all
the interaction terms because as noted by and further elaborated by Brambor et al.
(2006), it is perfectly plausible for an interaction term to have a substantive effect
on the dependent variable even if the parameter estimate of their interaction is in-
significant. Similarly, the substantive relationship between the interaction of Urban
Bias and Urban Population (% Total Population) more generally is also negligible.
These results suggest that conditional on Urban Population (% Total Population),

there is no substantive relationship between Urban Bias policy and fertilizer use.

In general then, the analyses that I have conducted of the relationship between
Urban Bias and Fertilizer Use show no evidence that increasing Urban Bias will lead
to increased fertilizer use and hence greater risk to food safety. However, this does not
mean that little can be learned from the statistical analysis or the previous theoretical
discussion. Following Berry et al. (2012), I also explore the substantive effect of

the interaction between Urban Population (% Total Population) and Urban Bias on

38 As before, for ease of interpretation the marginal effect is actually estimated for the unlogged
fertilizer use
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Fertilizer Use assuming that Urban Bias is the conditioning variable, as opposed to
the variable of interest.?® From Figure 2.7 we can see that the statistically significant
interaction uncovered in Model 2 between Urban Bias (Within) and Urban Population
(% Total Population) (Between) is in fact driven by changes in the between effect of
Urban Population (% Total Population). Specifically, countries that are at the 75th
percentile in terms of the percent of the population that live in urban areas relative
to other countries are likely to use 390,357 more tonnes of fertilizers on average
compared to countries that are in the 25th percentile over the range of urban bias
policies. This empirical evidence dovetails with the the previous discussion about
the ways in which an increasingly urbanized population is more susceptible to food
safety problems.

Meanwhile, the generally downward sloping relationship between Urban Bias and
Fertilizer Use in Figures 2.6, 2.8, 2.7, and 2.9 provide further evidence to suggest
that, as in Figure 2.1, increasing rural bias may lead to increased fertilizer use and
risk to food safety. Furthermore, in order to further probe the empirical relationship
between Urban Bias and decreasing risk to food safety, I examine this relationship
for the subset of non-OECD countries and find that this relationship still holds for
both Models 1 and 2 (models available upon request).

Before definitively concluding that contrary to my original hypotheses there is in
fact a negative relationship between Urban Bias and food safety however, I would
want to further validate these results by examining the relationship between Ur-
ban Bias and Pesticide Use and perhaps more importantly Urban Bias and Food
Contamination. 1 would also want to further examine the relationship between the

deconstructed Urban Bias variable to further probe what is driving the negative

39 Berry et al. (2012) note that while theoretically one might view one variable as being a condi-
tioning variable and another variable as the variable of interest, empirically no such distinction can
be made since interactions are symmetric in nature. Thus one loses valuable empirical evidence for
one’s theory estimating only a single marginal effects plot where each variable is strictly defined as
being the variable of interest and the conditioning variable.
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relationship between Urban Bias® and food safety.

However even if the negative relationship estimated in Models 1 and 2 between
Urban Bias and Log Fertilizer Use does hold across these other dependent variables,
and it is in fact rural bias as opposed to urban bias which has a negative impact
on food safety, such a finding would not undercut the overall argument that efforts
to improve food production, as rural-biased policies also aim to do, can have a
substantial and negative impact on food safety. They would however suggest that
the mechanisms proposed in this chapter as to how such policies do so would need

to be substantially adjusted.
2.7 Conclusion

Policymakers and politicians often place a great deal of emphasis on the economic
fruit that agricultural growth may yield. Yet economic development is ultimately
only as meaningful to the extent it represents an improved quality of life. The promise
of economic development is greatly undermined when even baby milk powder cannot
be trusted. Until recently, much less attention has been paid toward evaluating the
quality and safety of the actual fruit (vegetables, and other food products) which
underpin the whole enterprise. As such, while we know a fair bit about the relation-
ship between economic growth and agricultural production, we know strikingly little
about how policies that encourage agricultural production may subsequently effect
food safety.

In this chapter, I make the argument that urban bias policy, which aims to

accelerate a country’s economic development and agricultural production, can sub-

40 Recall from the Data section that the Urban Bias variable is constructed as follows:

100 + N RAnonag 1
100 + NRAag

RRA = 100[

Where N RAnonag is the Nominal Rate of Assistance to Non-Agricultural Production and N RAag
is the Nominal Rate of Assistance to Agricultural Production
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Estimated substantive effects of Urban Bias on Fertilizer Use Conditional on Urban
(%) Population, Model 2
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stantively increase a country’s propensity to experience food safety problems in one
of two possible pathways. First, I hypothesize that farmers who are encouraged to

increase agricultural production with chemical input subsidies but who are also si-
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Estimated substantive effects of Urban (%) Population on Fertilizer Use Conditional
on Urban Bias, Model 2
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multaneously taxed on agricultural output to keep the price of agricultural products
low for urban workers (as is typical of urban biased policies) may be more likely to

increase their use of the subsidized chemical inputs. Such behavior likely increases
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the risk to the safety of the subsequent food produced. Second, in the face of poli-
cies that simultaneously subsidize and tax the agricultural sector, some agricultural
workers are incentivized to leave the agricultural sector to find employment in the
industrial sector. To the extent that urban biased policies occur in the context of
an urbanized society then, the greater the potential risk to food safety as i) feeding
an urban population requires transformations in food distribution (i.e. increasingly
regionalized or globalized food chains) that can be harmful to food safety and ii)
urban residents often have dietary practices, that either because they require trans-
formations in food production systems (i.e. industrial livestock production) or rely
on existing food distribution systems (i.e. wet markets), pose greater risks to food
safety.

In testing my hypotheses however, I find that there is in fact a negative relation-
ship between urban biased policies and risks to food safety, as measured by fertilizer
use. Ultimately further testing of this relationship will be required (i.e. I would like
to test the relationship between urban bias policies and other food safety variables,
that is, pesticide use and incidence of food contaminants) before such a finding can
be embraced with full confidence. It would also be extremely useful to further inves-
tigate the relationship between urban bias policies and the incidence of foodborne
disease using the newly created cross-national foodborne disease dataset.*!

At the very least however, the results that have been estimated that government
policy to increase agricultural production through rural bias policies may have a
substantially negative effect on food safety. While the precise mechanisms for why
we might observe this relationship would still need to be worked out, they suggest
that government policies to increase agricultural policy can have a substantially

negative impact on food safety.

41 “WHO estimate of the global burden of foodborne disease.” World Health Organization Ac-
cessed February 2017: https://extranet.who.int/sree/Reports?op=vs&path=/WHO_HQ_Reports/
G36/PROD/EXT /FoodborneDiseaseBurden
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Meanwhile, though risks to food safety are possible irrespective of what govern-
ment policy toward agricultural production is in place, investigating whether gov-
ernment policy can induce such risks is still a worthwhile endeavor. Governments
that are committed to improving food security are ultimately reliant not only on
the subsequent quantity of the food produced but its subsequent quality as well. As
shown in this paper, policies designed to affect the former can have a substantial im-
pact on the latter, though further investigation will be necessary to probe the exact
mechanism for this relationship. What is certain however, is that considerations of

food safety should be incorporated into the governmental policy-making calculus.
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Table 2.3: Linear random effects model of the relationship between Urban Bias and
Log Fertilizer Use

Model 1 Model 2

Urban Bias (Between) 0.431 0.019
(0.990)  (1.847)
Urban Bias (Within) ~0.120  -0.515
(0.049)  (0.133)
Urban (% Population)(Between) 3.661 3.526
(1.468)  (1.561)
Urban (% Population) (Within) 1.407 1.202
(0.473)  (0.485)
Urban Bias (Between)*Urban (% Population) (Between) 0.862
(3.275)
Urban Bias (Within)*Urban (% Population) (Within) 0.233
(0.750)
Urban Bias (Between)*Urban (% Population) (Within) —1.191
(0.674)
Urban Bias(Within)*Urban (% Population)(Between) 0.763
(0.224)
Polity (Between) 0.121 0.121
(0.059)  (0.059)
Polity (Within) 0.005 0.005
(0.004)  (0.004)
GDP per capita(Between) —9.62¢7 6 —1.87¢7°
(4.68¢7°)  (5.63e7°)
GDP per capita (Within) —4.06e7° —4.16e7°
(6.64¢75)  (6.72¢79)
Log Population(Between) 0.541 0.535
(0.202)  (0.204)
Log Population (Within) 1.463 1.507
(0.230)  (0.251)
Log Agricultural Land (sq km)(Between) —0.241 —0.240
(0.197)  (0.197)
Log Agricultural Land (sq km) (Within) —0.087 —0.096
(0.139)  (0.143)
Agricultural Land (% Total Land)(Between) 0.016 0.016
(0.011)  (0.011)
Agricultural Land (% Total Land) (Within) —0.007 —0.006
(0.006)  (0.006)
Log Food Production Per Capita(Between) —0.959 —1.010
(0.458)  (0.496)
Log Food Production Per Capita (Within) 0.460 0.467
(0.085)  (0.085)
Intercept 4.041 4.257
(2.459)  (2.604)
N 63 2851 2851
Countries 80 80

Standard error in parentheses. Parameters with at least 95% significance are in bold.

All covariates lagged by one year



3

Unraveling Food Safety Crises in Authoritarian
Regimes

3.1 Introduction

In the spring of 2016, 74% of Chinese respondents in a Pew Research Survey expressed
concern over food safety, with 40% of respondents stating that food safety was a ‘very
big problem’ and 34% stating that food safety was a ‘moderately big problem.’!
While this is an astonishingly large number, such a high level of concern for food
safety is hardly outside of the norm.? Indeed according to the Pew data, concern

over Chinese food safety was already as high as 49% in 2008 before rising even more

1 Wike, Richard and Bruce Stokes. ‘Chinese Public Sees More Powerful Role
in the World, Names U.S. as Top Threat.’ Pew Research Center. 5 Oc-
tober  2016. Accessed  November  2016: http://www.pewglobal.org/2016/10/05/

chinese-public-sees-more-powerful-role-in-world-names-u-s-as-top-threat /

2 Note, Pew has only been tracking this trend since 2008. The earliest data that the Chinese
government has released on public opinion survey of food safety appears to be a poll of Beijing
residents conducted in 2007 by the Chinese Academy of Science and Technology for Development,
Ministry of Science and Technology (Zhang and Zhao, 2007). The most similar question that they
asked to Pew’s question on ‘concern about food safety’ was a question over ‘satisfaction with food
safety’. They found that 6.8% and 27.1% of respondents were unsatisfied with ‘the status quo of
food safety’, for a total of around 34% total. If levels of dissatisfaction and levels are concern are
roughly equivalent, this finding tracks with the Pew 2008 findings of concern toward food safety in
that it accords with view that food safety has been a growing topic of concern for Chinese citizens.
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F1GURE 3.1: Level of Concern Toward Food Safety in China as reported by the Pew
Global Attitudes Survey, 2008-2016

Figure created using data from the Pew Global Attitudes Survey (2008, 2012, 2013, 2014, 2015,
2016). Note that questions about food safety were not asked in the Pew Global Attitudes Survey
for 2009, 2010, or 2011. Note also that the data for respondents who replied that food safety is a
‘small problem’ or ‘not a problem at all’ are not separately available for the years 2015 or 2016. As
such, here I plot the combined measure, ‘small problem or not a problem at all’, for all years.

dramatically to 80% in 2012. It has stayed relatively elevated ever since (See Figure
3.1).

The already substantially large proportion of people concerned about food safety
in China in 2008 certainly did not feel this way without reason. Indeed by September
of that year, the country was in an uproar over a huge baby-milk scandal— melamine-
laced baby milk powder was found to have sickened an estimated 300,000 infants,
leading to the death of at least 6 of them (Yang, 2013).> But while the 2008 baby

milk scandal has arguably been the most prominent of China’s food safety scares,

3 Indeed the milk scandal likely impelled the Pew Research group to include a question on food
safety in its yearly global surveys.
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it is only one of many to drive political and social furor over food safety in China.
For many living in China, especially those living in its growing urban centers, food
scares have become a fixture of daily life with at least 5900 incidents reported since
2004. This amounts to an average of 287 food safety scares each year since 2004,
with 2012 being an especially disastrous year with regards to the number of reported
food safety scares (the distribution of food safety scares over time is shown in Figure
3.2).% To live in China in the past decade has meant to be barraged with reports of
vendors selling food prepared with oil extracted from sewer drains (first reported in
2000 but ongoing reports continue),® of food processors using illegal additives in the
manufacture of noodles (reported in 2011)% and of international fast food chains like
McDonalds, Starbucks and Burger King using expired meat in their food offerings
(reported in 2014).”

The seemingly endless string of food safety scares has not only encouraged con-
sumer anxiety over food safety, but has also contributed to a growing trust deficit in
political and social institutions in China. Distrust of food producers has fueled ongo-

ing rumors that farmers, cognizant of the dangers of pesticide overuse, plant organic

4 This data was collected from the ‘Throw it out the Window’ website, an online database of
newspaper reports on food safety scandals started by a Shanghainese, graduate student. In this
database, a food safety incident is measured as occurring if there was newspaper coverage on that
incident. Each food scare is represented by a unique newspaper article so that there is no double
counting of food safety incidents. See Wu Jiawen and Han Xiaorong. ‘Catalogue of a crisis’. China
Dialogue. 28 May 2012. Accessed November 2016: https://www.chinadialogue.net/article/show/
single/en/4946- Catalogue-of-a-crisis; The ‘Throw it out the Window’ database is available here:
http://www.zccw.info/index

> He Jiangyong and Liu Zigian. ‘Sick Slick’. News China. 2011 December. Accessed Novem-
ber 2016: http://old.newschinamag.com/magazine/sick-slick; Burkitt, Laurie. ‘Chinese Gutter Oil
Attains New Levels of Gross.” Wall Street Journal. 2012 April 3. Accessed November 2016:http:
//blogs.wsj.com/chinarealtime/2012/04 /03 /chinese-gutter-oil-attains-new-level-of-gross/

6 Zheng, Caixiong. ‘Noodle makers in hot water.” China Daily. 25 April 2011. Accessed November
2016: http://www.chinadaily.com.cn/china/2011-04/25/content_12383708.htm

7 ‘McDonald’s Faces Declining Sales in Asia After Chinese Food Scandal.” Forbes. 11 Septem-
ber 2014. Accessed November 2016: http://www.forbes.com/sites/greatspeculations/2014/09/11/
mcdonalds-faces-declining-sales-in-asia-after-china-food-scandal /#4980b53d561e

8 See footnote 4 for information on the source for this data.
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2015

plots for personal consumption and pesticide-deluged plots for public consumption.?
Meanwhile doubts as to whether government officials have adequate incentive to en-
force food safety regulation have helped lend credence to reports that high-ranking
government officials enjoy exclusive access to special organic farms.!® For many,
grievances over food safety scares have translated into disaffection with the broader
society and political economy. In an online weibo post written in 2012 for example,

one netizen lamented:

9 Fu, Lin. ‘What China’s food safety challenges mean for consumers, regu-
lators and the global economy.’ Brookings Institution. 16 April 2016. Ac-
cessed  November  2016: https://www.brookings.edu/blog/order-from-chaos/2016,/04/21/

what-chinas-food-safety-challenges-mean-for-consumers-regulators-and-the-global-economy/

10 Ty, Zhongshu. ‘Special Organic Food Supply for Officials Only.’ Southern Weekly. 5 May 2011.
Accessed November 2016: http://chinadigitaltimes.net/2011/06 /southern-weekend-special-organic-
food-supply-for-officials-only/
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tobacco and milk is poison.

But while it would be intuitive to argue for a direct relationship between an
increasing number of food safety incidents and increasing social instability, doing
so would likely mask a great deal of nuance and complexity. In particular, one
would also expect the extant political context to temper any relationship between
food safety scares and social instability. How people react to food safety scares is
undoubtedly shaped by both the avenues available for them to do so and the degree
to which they feel comfortable using them. Both are inarguably more circumcised in
an authoritarian regime than a democratic one. However, most work on food safety
scares to date fails to explicitly account for political context.

Moreover, most research has generally been confined to understanding consumer
reactions to individual food safety scares. As such, we have little understanding of
the nature of relationship between multiple food safety scares and subsequent social
stability. While it is possible that an increasing number of food safety scares leads
to an increasing number of grievances and social instability, it is similarly reasonable
to posit that at a certain point, desensitization and resignation becomes a rational
response when food safety scares become a ubiquitous — as opposed to an occasional
— part of daily living.

The authoritarian nature of the Chinese government and the sheer magnitude
of food safety problems in China makes it an ideal case with which to explore how
food safety scares unravel along these two dimensions. To preview, I find evidence to
suggest that 1) people temper their grievances about food safety for fear of potential

political repercussions 2) people’s willingness to express grievances about food safety
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is sensitive to tacit government sanction of the reporting of some food safety scares
over others 3) people who live in areas that experience high levels of food safety scares
compared to other areas are more likely to express grievances about food safety when
they experience increases in food safety scares over time compared to people who
live in areas with low levels of food safety. While this analysis is firmly rooted
in examining citizen grievances over food safety, arguably these findings may also
provide insight toward understanding people’s willingness to express social grievances
in China more generally.

These findings are based on an analysis of originally-collected data on both food
safety grievances as measured by Sina Weibo (often referred to as China’s version
of Twitter) posts and Chinese newspaper articles on food safety. In what follows,
I briefly review the theoretical literature on social protest and food safety before
laying out three testable hypotheses about how the political context as well as the
sheer number of food safety scares may shape the propensity for citizens to publicly
express their grievances. I then detail how the datasets on food safety grievances and
food safety articles were created. Finally, I present the empirical findings, robustness

checks and offer some concluding remarks.
3.2 Food Safety and Political Contention

Lessons and paradigms developed from the social protest literature can provide useful
frames for understanding political contention vis-a-vis food safety incidents. They
have alternately put greater emphasis on investigating the nature of the grievances
driving political contention (Gurr, 1970; Thompson, 1971; Scott, 1977; Wood, 2003),
the configurations of the social infrastructure necessary to support it (Olson, 1965;
Chong, 1988; Lohmann, 1994; Gould, 1995; Kuran, 1995; Siegel, 2009) and the polit-
ical opportunity structures which shape its dynamics (Kitschelt, 1986; Tarrow, 1994;

Meyer and Minkoff, 2004). In what follows, I discuss how each of these paradigms
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can illuminate how food safety crises unravel in China.
3.2.1 Food safety grievances

To start, the grievance paradigm raises the question of why food safety problems
often lead to a slew of public grievances. The risk literature speaks directly to this
issue as it has explored the nature of food safety grievances with particular depth
(Slovic, 1987; Yeung and Morris, 2001; Wilcock et al., 2004; Grunert, 2005). Work in
this field suggests that among food safety problems that are likely to draw the most
public attention are those that are perceived to be i) due to new food technologies
(i.e. chemical fertilizers, GMOs) as opposed to lifestyle choices (Wilcock et al.,
2004; Verbeke et al., 2007)!! ii) a function of direct human intervention, both as a
function intentional malevolent intervention or which simply have ‘tragic unforeseen
consequences’ (Wansink, 2004) iii) catastrophic, that is those which affect a large
number of people (Yeung and Morris, 2001). As such, even though the most serious
risks to China’s food safety are due to microbial contamination,'? public fears over
food safety are more likely to revolve around technologies related to food production.
These include concerns over the overuse of agricultural inputs, with the highest
level of concern reserved for cases in which food has been found to be intentionally

adulterated (Zhang and Zhao, 2007).
3.2.2  Food safety scares

However, while grievance models are well suited for helping us evaluate the reasons
for public unhappiness with food safety problems, they do relatively little in for-

warding our understanding of how such grievances become political problems. To

' These include choosing between eating out or eating at home as well as choices over personal
diet.

12 Lam et al. (2013) find that in 2012, of the 6685 food poisoning incidents reported, 56.1% were
found to be due to microbial agents. Note that this number likely severely under reports the actual
number of food poisoning incidents in China. Meanwhile, (Xue and Zhang, 2013)
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that end, research on social organization and social dynamics may perhaps provide
greater analytical leverage. In particular the degree to which food safety incidents
are politicized may be a function not of whether individuals independently perceive
food safety to be problematic, but of the extent to which they base their percep-
tions on that of others. This can lead to a cascade of people holding a perception
about food safety which does not necessarily reflect their own assessment or, more
worryingly — reality (Kuran and Sunstein, 1999).

Food safety crises may be especially susceptible to these dynamics as information
about food safety generally cannot be directly observed but is mediated through
the media or informal networks (Hoban and Kendall, 1993; Holdaway and Husain,
2014)'3 — China is no exception in this regard.'* Moreover not only does news
coverage substantively influence consumer’s perceptions of food safety (Kasperson
et al., 1988; Frewer et al., 2002; De Jonge et al., 2010), media outlets themselves
may be susceptible to similar dynamics of social amplification. Swinnen et al. (2005)
for example posits that once one newspaper reports on a food safety scare, other
newspapers have every incentive to pile on in order to maintain readership.'® Such
a dynamic can serve to intensify the scale of a food scare (McCluskey and Swinnen,

2011).

13 As Slovic (1987) notes, not only does the ‘the majority of citizens rely on intuitive risk judgments,
typically called risk perceptions. For these people, experience with hazards tends to come from the
news media.’

14 <A Bite of China Food Safety: 2nd Tracking Survey on Food Safety.” IPSO Marketing and
China Business News. September 2012. Accessed November 2016: http://www.ipsos.com.cn/
sites/default/files/ A%20Bite%200f%20China%20Food %20Safety %20En.pdf

15 Swinnen et al. (2005) also note that once one newspaper breaks a story, other newspapers have
some cover should the story prove false. A number of works have investigated the degree to which
such coverage provides accurate information about food safety scares or may irresponsibly stoke
public fears. For instance Rowe et al. (2000) show that different newspapers report on risk events
differently. They further posit that such differences in reporting likely affect public understanding of
risks though their analysis does not actually include data on consumer risk perceptions. Meanwhile
Freudenburg et al. (1996) argue that the media actually does a decent job in sticking to objective
facts (as opposed to emotional ones) when reporting on risk events. As such they argue that the
media has been unfairly maligned for stoking food scares.
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3.2.3  Food safety scares and political opportunity structures

Yet the emphasis on investigating the factors that inform public perceptions of food
safety risk, both cognitive and social, tends to override consideration of how the
expression of these perceptions can be mediated by the political context. To some
extent this neglect is function of the fact that the growing literature on food safety
problems in China notwithstanding, most scholarly attention focuses on food safety
scares which occur in democratic countries (Herrmann et al., 1997; Pennings et al.,
2002; Wilcock et al., 2004; Yeung and Morris, 2001; Swinnen et al., 2005).'6 The
focus on food safety scares in democratic countries not only means that research
is focused in areas where translating food safety grievances into the public sphere
is much less likely to be impeded by political constraints, but more importantly,
that the possibility that political constraints may constrain the expression of public
grievances is difficult to observe due to lack of variation in regime type.

Indeed, the broader social movement literature suggests that the existing politi-
cal context can substantially influence a person’s strategic calculation to speak out
(Scott, 1985; Chenoweth and Stephan, 2011). Indeed the fear of potential political
consequences may raise the threshold for which a person is willing to publicly ex-
press her beliefs, thus limiting the breadth of the cascade (Kuran, 1995). To that
end, much of the research related to China has focused on the form that political
contention takes in reaction to result political constraints. For instance, O’Brien
(1996) shows how, with the judicious and strategic use of language and policy fram-
ing, Chinese peasants can exploit divisions between the party and state to redress
grievances. Meanwhile others show how Chinese internet users engage in creative
tailoring of messages and posts in order to evade censors (Yang, 2013, 2014).

A cursory comparison of how food safety incidents which have caused similar lev-

16 Tndeed, even cross-national studies of food safety risk appear to be largely limited to European
countries (Glitsch, 2000; Van Kleef et al., 2006; Kher et al., 2013)
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els of public furor in the United States and China suggest that how people translate
their perceptions about food safety into public expressions of grievances can indeed
depend to a large degree on the existing political environment. In the United States,
public perceptions of the potential carcinogenicity of Alar, a chemical growth reg-
ulator for apples, arose from a flurry of media attention which spread fears of its
potential negative health consequences, most prominently via a report by the Na-
tional Defense Council and 60 Minutes special on the topic. Such fears led to the
creation of an activist group called Mothers and Others for Pesticide Limits and a
great deal of publicity around Congressional testimonials which urged the govern-
ment to ban the use of Alar in food (Herrmann et al., 1997; Kuran and Sunstein,
1999).7

Meanwhile in China, following substantiated evidence of baby milk powder adul-
terated with melamine, media coverage emphasized the government response to the
crisis, with very little coverage about the health consequences for the children or
about public response to the scandal (Dai, 2010; Feng et al., 2012; Yang, 2013).8
While the broad public response to the crisis on social media was loud, pointed cit-
izen activism efforts to hold the government to account was limited. Leading the
one-person campaign was one of the fathers of the affected infants who among other
objectives, sought to persuade the government to give a full accounting of the poten-
tial negative consequences of consuming tainted milk and called for a national food
safety day through social media postings. While he built up a sizable online follow-
ing, the governments stymied many of his efforts and ultimately he was arrested and

subsequently sentenced to two and half years of prison for ‘disturbing social order’

17 Note these efforts placed considerable pressure for the EPA to ban Alar for food use, which it did
in 1989. Before the ban took affect however, the lone company which manufactured Alar, Uniroyal,
agreed to voluntarily ceases all sales of Alar for food use.

18 Dai (2010) in particular finds that in the People’s Daily Online coverage of the crisis, 3.5%
of articles reported on the health consequences for affected children and 2.5% of articles contain
references to the public response to the crisis.
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(Yang, 2013).

In the United States then, public discussion about Alar were open, with deep
media coverage of its potential ill health effects and open petitioning of grievances
to the relevant power brokers. In contrast, media coverage of the baby milk scandal
in China was circumscribed to emphasizing government responsiveness toward the
matter instead of its health consequences. Despite the content of its media coverage,
attempts by ordinary citizens to elicit greater government responsiveness have not

been tolerated.

To summarize, while there is a substantial literature on why food safety problems
are likely to become a source of public grievance and how food safety problems might
become politicized, there is less research on how the existing political environment
can condition the nature of this politicization. In conducting a cursory comparison of
how food safety scares unravel in democratic versus authoritarian regimes, it would
seem that political context can matter quite a bit. Given this likely variation and the
relative dearth of research on this subject, this paper is largely interested in inves-
tigating the peculiarities of how food safety scares unravel in authoritarian regimes.
In what follows, I lay out some hypotheses about the ways in which authoritarian

politics can affect how food safety scares unfold.

3.3 Theory and Hypotheses

3.3.1 Food safety scares and fear of government reprisal

Those living in authoritarian regimes may adjust not just the form, but the targets
of political contention to the political environment. That is, people may be more
willing to speak out against food safety scares which occur under the jurisdiction
of governments outside of where they personally reside, that is — food safety crises

that take place in another county or province, for example. This may be because
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the potential political costs of expressing grievances about food safety scares that
occur in another jurisdiction are lower. Indeed previous research has found that
local governments may use suppression when dealing with instances of resistance,
especially if ‘concessions are difficult to make and citizen resistance threatens social
stability, policy implementation or local official’s images’ (Cai, 2008).

This argument also dovetails with existing behaviors exhibited by many Chinese
internet users, in particular the rise of ‘human flesh engines’ in China. This term
describes a collective internet phenomenon wherein citizens crowdsource information
and collaborate to expose socially undesirable events, ranging anywhere from gov-
ernment corruption to animal abuse (Zhang et al., 2012b). As such, while human
flesh engines do not necessarily describe acts of political resistance, they sometimes
can. While the nature of human flesh engines have often been held up as an example
of how technology can break down social barriers, they also serve as examples of how
people can also sidestep political ones as well.

With regards to food safety in particular, potential explanations for what moti-
vates this type of behavior are 1) people strategically take advantage of the existence
of food safety scares which occur elsewhere as cover for their frustrations with the
state of their own food safety. Perhaps more likely, 2) people are generally outraged
by the existence of food safety scares but feel more comfortable expressing such
grievances when the food safety scare does not come under the jurisdiction of gov-
ernmental and political leaders that directly rule over them. This overall argument
is formalized in the following hypothesis:

H1: People are more likely to express grievances over food safety scares
that occur in political jurisdictions outside of the ones in which they
reside because of fear of potential reprisal by the government that directly

presides over them.
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3.3.2  Food safety scares and government signaling

While the advent of internet and social media have given citizens an unprecedented
ability to share information and express public grievances, cyberspace is far from
free of government influence. On the contrary, internet censorship is a widespread
phenomenon in China, with the bulk of the state’s censorship tools concentrated
within the central government and supported by censorship privately exercised by
social media platforms themselves. As such while food safety problems are regularly
covered in the media and the central government has itself made public pledges to
improve food safety, in a society where there are few de facto guarantees of civil
liberty and freedom of expression, people may still be hesitant to publicly voice
grievances about food safety for fear of government reprisal. Indeed, to the extent
that political contention on social media exists, those who have have raised grievances
have done so with regards to specific, narrowly-defined issues (Yang, 2009; Sullivan,
2014).

At the same time, blanket censorship is often not the optimal strategy for an au-
thoritarian government as such a policy blunts its ability to be responsive to public
sentiment and to root out particularly egregious corruption or incompetence within
its ranks. As Lorentzen (2014) argues, allowing some investigative reporting, condi-
tional on the level of underlying social tensions, can help improve governance without
risking an overthrow of the government. Indeed, King et al. (2013) finds evidence
that the Chinese internet censorship is guided by this rationale. They find that the
Chinese government is more likely to censor social media posts about collective action
problems, but are not any more likely to censor posts critical of the government.

Meanwhile, much of the existing research on internet censorship has explored how
and why the Chinese government engages in internet censorship (Fu et al., 2013; King

et al., 2013; Sullivan, 2014; King et al., 2014a; Hassid, 2015). Though some work has
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shown that certain segments of the Chinese population are attuned to government
signaling (Stern and O’Brien, 2012), less work has focused on whether citizens more
broadly are responsive to this type of strategic censorship. That is, given that most
citizens are cognizant that the government practices conditional rather than abso-
lute censorship, media reports that do make it through the government’s censorship
thicket may be interpreted by citizens to have the tacit approval of the government.
Given this implicit sanction, they may be less fearful of potential repercussions for
speaking out. In other words, in such an environment, citizens may be more likely
to speak out about food safety problems, whether they take place in their own juris-
diction or outside their jurisdiction, if they observe a tacit central government signal
of approval. This leads to the following hypothesis:

H2: Citizens are more likely to express grievances over food safety in
response to food safety coverage that enjoys implicit government sanction

as opposed to coverage without such approval.
3.3.83  Food safety scares grievance fatigue or social amplification

Finally, while most existing research on food safety scares concentrate on the social
and political ramifications of individual food safety scares, the food safety environ-
ment in China is distinct in that a multitude of new food safety scandals have emerged
one after another over the past decade. In the literature on individual food safety
scares and social movements more broadly, it is precisely the viral transmission of
information which politicizes an individual food safety incident into a full blown po-
litical crisis. Indeed, the high percentages of people who cite food safety as a serious
problem in China (as discussed in the introduction of this chapter) is emblematic of
this dynamic.

At the same time, after a decade of unending news coverage on food safety, for at

least some citizens, food safety scares have become increasingly normalized and have
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been correspondingly met with increasing resignation. For example, after news broke
that McDonalds and KFC had been supplied with rotten meat in 2014, a woman
purchasing a chicken burger for her son at a McDonalds in Beijing told a reporter
from the Financial Times, ‘What can you do?.....You can only avoid the food for a
while. As long as you don’t eat it on a regular basis, it should be fine.” 1 In another
interview undertaken by the BBC' in 2015, a woman at an outdoor restaurant in
Beijing noted, ‘The food here is obviously unhygienic, but I have no other choice but
to buy it.”?°

The difference may not merely be a question of of magnitude but perhaps more
importantly, causal narrative. Whereas many of the food safety scares commonly
studied in the scholarly literature focus on compromises in the food safety of specific
foods?! for reasons that are largely sui generis (Banati, 2011), the food safety scan-
dals being generated in China range across a variety of foodstuffs and are largely
driven by systemic regulatory challenges (Yasuda, 2015). For citizens who perceive
food safety scares to be a result of systemic governance problems, the emergence of
new food safety scandals may merely confirm the persistence of these systemic prob-
lems and be cause for demoralization rather than renewed outrage. Meanwhile even
for those who are more apt to blame food safety problems on the atomistic machina-
tions of various unscrupulous vendors, repeated exposure to food safety scares may
cause desensitization to reports of new food safety scares.

As such, reports of new safety crises in locales that already have experience

with food safety problems can lead to either even more grievances, according to the

9 Hornby, Lucy. ‘McDonald’s and KFC hit by China food safety scandal.’ Fi-
nancial Times. 2014 July 21.  Accessed November 2016: https://www.ft.com/content/
c84e2dfa-10ac-11e4-b116-00144feabdcO

20 Hatton, Celia. ‘Will China’s new food safety rules work?’ BBC. 30 September 2015. Accessed
November 2016: www.bbc.com/news/blogs-china-blog-34398412

21 For example Mad Cow Disease in the UK in the 1980s, the Alar Apple scandal in the US in the
1980’s, dioxin crisis in Belgium in 1999 and Ireland in 2008 (Wilcock et al., 2004).
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reasoning that cumulative food safety scares lead to even more outrage, or lead to
fewer grievances, according to the reasoning that cumulative food safety scares have
a demoralizing effect. This leads to two plausible hypotheses to test:

H3a: People are less likely to express grievances toward reports of
additional food safety scares if they have already been exposed to a high
number of food safety scares compared to people who have previously
been exposed to few food safety scares because such people are more
sensitized to food safety problems.

H3b: People are more likely to express grievances toward reports of
additional food safety scares if they have already been exposed to a high
number of food safety scares compared to people who have previously
been exposed to few food safety scares because such people are more

desensitized to food safety problems.
3.4 Data

In order to test the hypotheses laid out in the previous section, I constructed original
databases for both food safety grievances — the dependent variable, and food safety
incidences — the independent variable, in China for the year 2012. Substantial
effort was expended in order to extract and create a dataset of food safety grievances
and incidents. See Appendix B.1 for more details about the methodology that I
employed to construct this data. In what follows, I restrict myself to explaining how

I operationalize these measures.
3.4.1  Food safety grievances

Chinese citizens have a variety of social forums in which to express grievances

about food safety, including microblogging platforms, Bulletin Board Systems (BBS)?2

22 A BBS is a computer server which allows users to among other things, interact with other users
on public message boards. While its use has declined with the introduction of dial-up internet
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and website comment sections. This analysis measures food safety grievances in terms
of microblogging posts from Sina Weibo for reasons of both feasibility and scope.

In terms of feasibility, weibo posts from Sina Weibo?® have been made publicly
available by the Journalism and Media Studies Center from the University of Hong
Kong (HKU) for the year 2012.2* The project regularly samples posts of more
than 350,000 Chinese microbloggers who have more than 1000 followers as well as
a random sample of Chinese microbloggers, for a total of 14,388,385 users and 111
million posts for 2012 (Fu et al., 2013). Selectively sampling microbloggers with
more than 1000 followers allows one to account for microbloggers who are more
likely to have a substantive impact on public discourse than the average microblogger.
Furthermore, it also ensures that a subset of the data is relatively free from spam and
fake accounts.?> In contrast to the relative ease in accessing weibo posts, extracting
BBS posts or website comments presents much greater logistical challenges as they
are more finely distributed over many individual sites (King et al., 2013).

Perhaps more importantly, sampling from Sina Weibo posts maximizes the scope
for capturing potential food safety grievances. Sina Weibo in particular was not only
the prevailing microblogging platform in China in 2012, but microblogging in general
also dominated China’s social media sphere in 2012. According to data collected by
the China Internet Network Information Center (CNNIC),?¢ 274 million Chinese

citizens were microblogging by mid-2012 and 309 million citizens were microblogging

service, it has had remarkable staying power in China.

23 Whereas individual messages on Twitter are called ‘tweets’, individual messages on Sina Weibo
and other microblogging sites are called ‘weibo’.

24 See: http://weiboscope.jmsc.hku.hk/datazip/

25 Mozur, Paul. ‘How many people really use Sina Weibo.” The Wall Street Journal.
12 March 2013. Accessed September 2016: http://blogs.wsj.com/chinarealtime/2013/03/12/
how-many-people-really-use-sina-weibo/

26 ONNIC is the administrative agency responsible for Internet affairs under the Ministry of Infor-
mation Industry of the People’s Republic of China.
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by the end of 2012.2” To put these numbers in perspective, microbloggers accounted
for 54.6% of all internet users in 2012 (CNNIC, 2013).%

Meanwhile, Sina Weibo was the leading platform for microblogging in China in
2012. Founded relatively recently in 2009, Sina Weibo is often described as China’s
answer to Twitter, as it allows users to post 140 character messages (which given
the compactness of the Chinese language, allows Chinese-language users to post
approximately twice the content of English-language users). In many ways it goes
beyond Twitter however, as it also allows users to post videos and pictures, comment
on other people’s updates and add comments when reposting a comment.? In 2012,

30

Sina Weibo experienced a dramatic 73% growth to 503 million registered users®® and

around 46.2 million active users.3132
In general, users are disproportionately young, educated and urban.?® In 2013,
53% of users were born after 1990, 37% were born during the 1980’s, 8% born in the

1970’s and 2% born before the 1970’s. Meanwhile 70.8% of the population reported

27 Millward, Steven. ‘CNNIC Report: China Now Has 564 Million Internet Users, More Than Half
are on Weibo.” TechInAsia. 15 January 2013. Accessed September 2016: https://www.techinasia.
com/cnnic-report-2012-china-internet-users-weibo-stats

28 Note also that in addition, 65.6% of microblog users accessed microblogs through their mobile
phones.

29 Crampton, Thomas. ‘Social Media in China, the Same but Different’. China Business
Review. 1 January 2011. Accessed September 2016: http://www.chinabusinessreview.com/
social-media-in-china-the-same-but-different /

30 Sina Weibo’s closest competitor, Tencent Weibo topped 300 million users in January 2013.
Ong, Josh. ‘China’s Sina Weibo grew 73% in 2012, passing 500 million registered accounts.’
TNW. 21 February 2013. Accessed September 2016: http://thenextweb.com/asia/2013/02/21/
chinas-sina-weibo-grew-73-in-2012-passing-500- million-registered-accounts/#gref

31 Mozur, Paul. ‘How many people really use Sina Weibo.”  The Wall Street Journal
12 March 2013. Accessed September 2016: http://blogs.wsj.com/chinarealtime/2013/03/12/
how-many-people-really-use-sina-weibo/

32 The discrepancy between the 503 million users signed up for Sina Weibo and the 309 million
microbloggers identified by CNNIC can be attributed to the fact that not all people who signed up
for Weibo accounts were active users.

33 ‘Sina Weibo User Demographics Analysis in 2013’, Sabrina[sic], 9 January 2014, China
Internet Watch.  Accessed on 14 April 2015.  http://www.chinainternetwatch.com/5568/
what-weibo-can-tell-you-about-chinese-netizens-part-1/

81


https://www.techinasia.com/cnnic-report-2012-china-internet-users-weibo-stats
https://www.techinasia.com/cnnic-report-2012-china-internet-users-weibo-stats
http://www.chinabusinessreview.com/social-media-in-china-the-same-but-different/
http://www.chinabusinessreview.com/social-media-in-china-the-same-but-different/
http://thenextweb.com/asia/2013/02/21/chinas-sina-weibo-grew-73-in-2012-passing-500-million-registered-accounts/#gref
http://thenextweb.com/asia/2013/02/21/chinas-sina-weibo-grew-73-in-2012-passing-500-million-registered-accounts/#gref
http://blogs.wsj.com/chinarealtime/2013/03/12/how-many-people-really-use-sina-weibo/
http://blogs.wsj.com/chinarealtime/2013/03/12/how-many-people-really-use-sina-weibo/
 http://www.chinainternetwatch.com/5568/what-weibo-can-tell-you-about-chinese-netizens-part-1/
 http://www.chinainternetwatch.com/5568/what-weibo-can-tell-you-about-chinese-netizens-part-1/

attending college or beyond and lived disproportionately in China’s wealthier, more
urban east coast.?*

By only relying on weibo posts as my measure of social grievances then, I am
missing a potentially large population of people who also have grievances but do not
have the resources to express them online. At the same time, original interviews
conducted by the author in Yunnan province with interviewees from a broad demo-
graphic suggest that food safety issues are overwhelmingly a concern of the educated
and urban, and concern over food safety did not seem to be systematically related to
age. Moreover, while relying on Weibo posts undoubtedly fail to capture grievances
expressed privately or locally, arguably, grievances expressed in a public sphere such
as the Internet reflect grievances that are 1) more deeply held or 2) have greater
potential to spark collective outrage, making them of greater substantive interest.

Finally, it is also worthwhile to pause and consider the relative merits of analyzing
posts from the year 2012. First, note that sampling from any time before 2012 or
before the start of this project in 2015 was not feasible as Sina Weibo only allows
users to extract the 20 latest public weibo posts.3?

Meanwhile, by 2015, not only had the likelihood of increased (self-)censorship
increased but Sina Weibo usership had also come down from its historic highs. The
combination of these two elements would likely affect the quality of the recall in any
subsequent database. With regards to the former the potential promise that Sina
Weibo held as a facilitator of public discourse was severely curtailed in the face of

governmental heavy-handedness in 2012. As The Economist notes :

“The microblogs were full of user-led activism in 2012 ... starting in

34 Mozur, Paul. ‘How many people really use Sina Weibo.”  The Wall Street Journal

12 March 2013. Accessed September 2016: http://blogs.wsj.com/chinarealtime/2013/03/12/
how-many-people-really-use-sina-weibo/

35 ‘Statuses/public timeline/en’. Weibo Developer Platform. Accessed September 2016: http:
//open.weibo.com/wiki/Statuses/public_timeline/en#Requests_Count_Limitation
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2013, officials have dramatically escalated their efforts to control them.
Propaganda outlets have intensified attacks on the spread of rumors on-
line, authorities browbeat online celebrities to be ‘more responsible’ (at
least two have been arrested on unrelated charges), and microbloggers
can now be jailed for up to three years for tweeting false information that
is forwarded 500 times or viewed 5,000 times. President Xi Jinping, in a
speech to party leaders in August, said that the internet was the prime
battleground in the fight over public opinion, and that officials must seize

control of it”36

Indeed, in work commissioned by The Telegraph, researchers at the Institute for
Data Science and Engineering of East China Normal University sampled 1.6 million
Sina Weibo users and tracked their activity in the face of government censorship and
arrests.®” They found that while Weibo users remained resilient to new regulations
that required users to register their real names®® and suspended accounts of anyone
found to have posted five ‘sensitive’ weibo in 48 hours, once the Party began arresting
Weibo users from June through August 2012, weibo posts decreased by half and the
number of active users fell by 73% (See Figures 3.3 and 3.4).

In the aftermath, many users migrated to WeChat, at the cost of not only of Sina

Weibo’s market share, but perhaps more importantly, of public discourse. Following

36 ‘From Weibo to WeChat.’ The  Economist. 18 January
2014. Accessed  September  2016: http://www.economist.com/news/china/
21594296-after-crackdown-microblogs-sensitive-online-discussion-has-shifted-weibo-wechat

37 Moore, Malcolm. ‘China kills off discussion on Weibo after internet crackdown.” The Telegraph.
30 January 2014. Accessed September 2016: http://www.telegraph.co.uk/news/worldnews/asia/
china/10608245 / China-kills-off-discussion-on- Weibo- after-internet-crackdown.html

38 Their resilience can perhaps be attributed to the relative ease with which users can get around
this requirement: Charles, Custer. ‘How to Post to Sina Weibo Without Registering Your Real
Name.” Tech In Asia. 30 March 2012. Accessed September 2012: https://www.techinasia.com/
post-sina-weibo-registering-real; Shu, Catherine. ‘China attempts to reinforce real-name registra-
tion for Internet Users’ Tech Crunch. 1 June 2016. Accessed September 2016: https://techcrunch.
com/2016/06/01/china-attempts-to-reinforce-real-name-registration-for-internet-users/
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FIGURE 3.3: Highly active Weibo users (among sample group) 2011-2013

This figure shows the number of highly active users among a sample of 1.6 million weibo users
tracked by researchers at East China Normal University from 2011 to 2013.
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FIGURE 3.4: Posts by highly active users (among sample group) 2011-2012

This figure shows the number of weibo posts posted by highly active users among a sample of 1.6
million weibo users tracked by researchers at East China Normal University from 2011 to 2013.

increased government crackdowns, it has become less a hub for frank debate of society
and politics, and more a repository for celebrity gossip and photos of food (Economy,
2014; Davies, 2015).%9

The same kind of frank and public discourse that had increasingly been found on

Sina Weibo is not present to the same extent in WeChat. If Sina Weibo is analogous

39 Kuo, Lily. ‘Sina Weibo Just Lost 28 million users to censorship and WeChat.’
Quartz. 17 January 2014. Accessed September 2016: http://qz.com/168119/
sina-weibo-just-lost-28-million-users-to-censorship-and-wechat /
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to Twitter, then WeChat is analogous to WhatsApp — a private messaging service.
While WeChat does host public accounts, only subscribers to a public account can
see a post and only a subscriber’s circle of friends can see a post that s/he forwards.
Moreover, users of many types of public accounts can only send one post to sub-
scribers a day.*® On Sina Weibo by contrast, virtually anyone can see anyone else’s
posts.

WeChat’s dominance is now undisputed, surpassing 700 million active users*' as
of early 2016, compared to Sina Weibo’s 261 million monthly active users.*> The
private nature of communicating via WeChat means that it is not feasible to scrape
messages on WeChat and that the grievances sent over WeChat are much more likely
to have a circumcised audience compared to Sina Weibo. While Sina Weibo is still a
vibrant and active force in Chinese social media,*? its ability to promote social and
political discussion arguably peaked in 2012.

In short, building a measure of grievances is an inherently difficult task; this is
not made any easier under an authoritarian regime. I attempt to to mitigate these
difficulties by sampling from the most dominant of the social media platforms at a

time of both rapid growth and unprecedented openness.

40 Charles, Custer. ‘Why the WeChat vs. Weibo War Will Be the Year’s Biggest Story, and Why
Weibo Needs to Win.” Tech In Asia. 25 February 2013. Accessed September 2016: https://www.
techinasia.com/wechat-weibo-war-years-biggest-story-weibo-win; ‘From Weibo to WeChat.” The
Economist. 18 January 2014. Accessed September 2016: http://www.economist.com/news/china/
21594296-after-crackdown-microblogs-sensitive-online-discussion-has-shifted- weibo-wechat

4 “WeChat breaks 700 million monthly active users.’ Business  Insider.
20 April  2016. Accessed  September  2016: http://www.businessinsider.com/
wechat-breaks-700-million-monthly-active-users-2016-4?7IR=T

42 Tncitez, China. ‘85% Weibo monthly active users from mobile in Q1 2016’. China Internet
Watch. 12 May 2015. Accessed September 2016: https://www.chinainternetwatch.com/17509/
weibo-q1-2016/

43 <Sina Weibo is not dead: An Introduction to Sina Weibo: Background and Status Quo.’
What’s On Weibo. 21 September 2015. Accessed September 2016: http://www.whatsonweibo.
com/sinaweibo/
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Dependent Variable: Censored Weibo

In order to test the hypotheses laid out above, as my main dependent variable,
the log number of censored weibo posts. Censored weibo posts represent the most
robust available measure of grievances as, by definition, the content of such weibo
posts has been deemed to contain damaging material by the government. Though
weibo posters themselves of course cannot know whether their posts will ultimately
be censored, it is far likelier that people who post weibo that ultimately end up being
censored are aware that their posts might be inflammatory. In other words, while a
given weibo user cannot know with certainty whether what she posts will be found
to be objectionable, as a group, those who do post censored weibo posts are likely
to include more people who are cognizant that they are straddling dangerously over
the line but nevertheless decide to voice their grievances, compared to those whose
posts are not censored.

Meanwhile, to give readers a better sense of what kind of posts actually do end
up getting censored, after sampling 100 censored weibo posts, I find that, at least
with regards to food safety, censored posts seem to be either provide information
about food safety and criticisms of either businesses or the government but do not
overtly call for collective action. While previous work has shown that the Chinese
government is especially sensitive to weibo posts which are perceived to organize
collective action against the government and target such posts for censorship (King
et al., 2013), censored posts about food safety seem to me benign. For example,

many censored posts have the following flavor:
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35 tons of mushrooms soaked in
carcinogenic industrial-grade

citric acid were seized in Fujian.

These mushrooms were headed
for a food processing plant and

cannery in Fuzhou. Citric acid is
added to extend the shelf life of

mushroom. Long-term
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in hypocalcemia, chemical
residues may damage the nervous
system, induce allergic diseases,
and even cancer.”
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Meanwhile, posts which more explicitly complain about food safety stop short of
a call to action:

Melamine, waste oil, clenbuterol,
leather capsules**...When a
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country obsessed with innovation giﬁﬁ(%% e Eﬁfﬁ TE 4 1 E#D
and the next big thing, which FEIBSKAET, REIAETAS,
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worships Apple and Steve Jobs,
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we can’t help but despair when
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creativity is working toward 11, BAIAEHB AR X%
harming one’s compatriots. Why ?jﬁ)}ﬁ’]ﬁu jjjjﬁ‘/i\f,l:ﬁ?, il
can’t their creativity be directed N AEER

upward and not downward?

Finally, censored weibo posts likely have better precision than the raw number
of weibo posts. A sample of 100 censored weibo posts in the dataset suggests that
83% of the posts are legitimate grievances about food safety, compared to 73% for

the raw number of weibo.*> See Appendix B.1 for more context.
3.4.2  Food safety incidents

With regards to food safety incidents, ‘the relevant information in existence’ is nar-

rowed to publicly reported food safety incidents in China, as opposed to every single

44 Tn April of 2012, the Chinese state media reported ‘the alleged use of leather waste products to
make gelatine, which eventually ended up as plastic capsules used for medicine.” ‘China morning
round-up: Medicine capsule scandal.” BBC News. 20 April 2012. Accessed November 2016:
http://www.bbc.com/news/world-asia-china-17781154

45 Interestingly, another 9% of the posts that were sampled were either advertisements for different
food stuffs or ‘food safety tips’ of questionable scientific value. This suggests that the government
may also be censoring with the aim of protecting public food safety.
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food safety incident to ever occur in China for the purposes of this study. This
narrowing can be justified on a number of grounds. First, this paper is interested
in investigating the extent to which a food safety incident may spur a social crisis
via shaping public perception as opposed to via direct exposure. If a food safety
event is not publicly known, then by design it cannot affect public perception. More
fundamentally, it is also very difficult for consumers to independently confirm the
existence of a food safety incident. Without the requisite equipment and expertise,
consumers cannot themselves test the quality of their food and must rely on outside
institutions to do so for them. While consumers can and do form hypotheses about
how their individual health has been affected by the food they consume, it is difficult
to determine whether their experience is widespread or isolated without relying on
outside information and communication. In this sense, food safety incidents that the
average consumer is aware of are by definition publicly known.

Public information about food safety incidents can come from a variety of interme-
diaries, including newspaper articles, television newscasts, and government reports.
In this analysis, I chose to measure food safety incidents in terms of newspaper ar-
ticles for a number of reasons. First, because newspapers exist on a range of scales,
from local to national, it is likely that a measure of food safety built on newspa-
per articles will also reflect both local and national food safety incidences. Second,
newspapers can and do report not only on food safety incidents that they themselves
have uncovered, but also food safety incidents that other institutions have uncovered.
Finally, for practical reasons, newspaper articles are also the most feasible to collect
and analyze. Not only would collecting information on food safety from television
transcripts or government reports require substantially more time and resources,
there is no reason to think that the relative quality of any subsequent measure of
food safety incidents would be any better than one based on newspaper articles.

To that end, I collect articles about food safety from the WiseSearch database,
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which offers the world’s largest collection of Chinese newspaper articles, in order to
extract food safety articles. I limit my search to Chinese-language newspapers from
mainland China.?® For the year 2012, the WiseSearch database contains articles from
110 national, regional and municipal newspapers.*”

The geographic distribution of newspapers available from the WiseSearch
database for 2012 appear to be reasonably statistically representative of the ge-
ographic distribution of newspapers available in China overall. To assess the geo-
graphic representativeness of the newspapers available from the WiseSearch database,

I collected data on all Chinese-language newspapers published in China. In total,

I found information for 1453 newspapers and their respective provinces.**4? This

46 That is, excluding Hong Kong and Macau.

47 Note that while the database had 286 newspapers to search from, WiseSearch’s coverage did
not extend to 2012 for many of them. A more generous definition of the number of newspapers
in the WiseSearch database is 329, but such a definition counts different editions of the same
newspaper as separate newspapers. For example, The Nanfang Daily prints editions for a number
of cities, including Donguan, Foshan, Guangzhou, Huizhou, Jiangmen, Qingyuan, Shengzhen, and
Zhongshan. Because this analysis will focus on inter-provincial variation as opposed to intra-
provincial variation, when newspapers have multiple, intra-provincial editions, I collapse them into
one. Note that none of articles that were ultimately extracted as being about food safety came
from newspapers that the WiseSearch database defined as having several different editions. Thus,
there was no ‘double-counting’ of articles in this respect in the data actually used.

48 T culled this information from i) the Chinese-language website:http://www.dzbdq.com which
provides information on Chinese newspapers available online ii) The Chinese-language version of the
Wikipedia page which lists newspapers in China: https://zh.wikipedia.org/wiki/H E KFfifr 48515
iii) The English-language version of the Wikipedia page which lists newspapers in China: https://
en.wikipedia.org/wiki/List_of _newspapers_in_China, iv) the website: http://www.listofnewspapers.
com/ which provides information for newspapers available world wide, including in China and v)
the website http://www.allnewsmedia.com which also provides information for newspapers available
world wide, including in China

49 While the Chinese government does collect information on newspapers in China (All newspapers
are required to register with the State Administration of Press, Publication, Radio, Film and Tele-
vision of the People’s Republic of China and once registered, each gets an individual identification
number called the ENSE—T5), I have been unable to locate a central database which makes this
information publicly available. Similarly though it appears that the World Press Trends database
has a centralized database on newspapers in China (at http://www.wptdatabase.org), Duke Univer-
sity currently does not have a subscription to access this database nor do any of databases available
through the Duke Library appear to have this information. Meanwhile, arguably a benefit of using
a dataset culled from information readily available from the Internet is that such newspapers are
likely to be more prominent and have higher circulation than newspapers than those not easily
searchable.
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represents a sizable proportion of the total number of newspapers in China, with
available figures ranging from 1,928 newspapers in circulation at the end of 20115,
1,912 in 2014°%! or as high as 2,200 in 2015 (Li, 2016)[p. 359].52

For the year 2012, there are papers from 16 provinces available (along with news-

papers on the national level) out of 31 provinces in mainland China. These are:

Table 3.1: Provinces of the newspapers available from the WiseSearch database in
2012

Beijing Chongqing Fujian Gansu
Guangdong Guangxi Hubei Hunan
Inner Mongolia ~ Jiangsu  Jiangxi Shandong

Shanghai Sichuan  Tianjin  Zhejiang

Though it would be ideal if the WiseSearch database had at least one newspaper
from each province for 2012, statistically, this lack of coverage is not surprising given
a sample size of 110 newspapers. Indeed, I find that the provincial distribution
of newspapers in the dataset are statistically indistinguishable from the population
distribution for 24 of the 31 Chinese provinces. See Appendix B.2 for more details.
Meanwhile, in the subsequent analyses, as a robustness check, I validate that the
subsequent analyses that I conduct still hold despite this discrepancy.

Finally, note that there are a number of newspapers in China that have national
audiences, like The People’s Daily or Southern Weekly. Since the subsequent analysis
seeks to analyze how differences in tacit government approval of food safety coverage

may affect the propensity for citizens to speak out against food safety, I also code

50 ¢Q & A: China’s newspaper’ BBC News. 11 January 2013. Accessed October 2016: http:
//www.bbc.com/news/business-20970543

51 ‘Number of Newspapers in China 2004 to 2014.” ‘Statista.” https://www.statista.com/statistics/
279182 /number-of-newspapers-in-china/

52 Note that this 2,200 statistic has been used to describe the number of newspapers in China for
various points in time, including 1986 (Lull, 2013)[p. 19], 1997 (Jones, 1999)[p. 267] and in each
case without any further attribution which suggests that one should be cautious of giving it too
much weight.
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for national newspapers and regional newspapers in the subsequent dataset. If a
‘national newspaper’ generally has a readership beyond its provincial borders, then
it may not only be uniquely positioned to affect public perceptions by dint of its
reach, but perceived as having the tacit approval of the government to do so. Indeed

5 most

while newspapers with national audiences have circulations in the millions,
newspapers only have a circulation in the hundreds of thousands because they are
province or city based.’® A newspaper was classified as being a ‘National newspaper’

if it was identified as having a national audience on its Baidu page® or was identified

as such on Wikipedia (See Appendix B.3).%6

3.4.8 Control variables

The Log GDP per capita and the percent of the provincial population that is urban,
Urban Population (% Total), are both included as controls. Whether a weibo user
comes from a relatively prosperous or more urbanized province is likely to affect his
or her weibo use, as weibo users are disproportionately more likely to come from
wealthy, urbanized provinces. The data for these measures was extracted from the
China Data Center at the University of Michigan and is measured at the province-
year level. As such, with regards to the models run here, it is equivalent to the
Bell and Jones (2015)’s ‘between effect’ (see the Empirical Analysis section for more

information on Bell and Jones).

53 Velker, Matt. ‘Top 10 daily newspapers in China.” China.org.cn. 31 October 2011. Accessed
October 2016: http://www.china.org.cn/top10/2011-10/31/content_23772241.htm

5 ¢Q & A: China’s newspaper’ BBC News. 11 January 2013. Accessed October 2016: http:
//www.bbec.com/news/business-20970543

55 Many Chinese newspapers have a Baidu page which provide information on the target audience
for the paper.

% Both the Chinese-language Wikipedia page (https://zh.wikipedia.org/wiki/ " & K Fifi iz 4% 1]
%) and English-language Wikipedia page (https://en.wikipedia.org/wiki/List_of newspapers_in_
China) on the list of newspapers in China identifies some papers as having national audiences.
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Note that I also tried controlling for the log of total population, but for some of
the models below, this resulted in multicollinearity problems (as measured by the
variance inflation factor). To make the presentation of the results consistent for
all models, I do not present the results that control for the log of total population
though the results do hold throughout all the models, despite the potential issues of

multicollinearity. Summary statistics are available in Table 3.2

Table 3.2: Summary statistics

Mean SD Median Min Max IQR
Censored Weibo! 3.1 7.95 0 0 108 2
Articles About Home Province'* 2.37 4.72 1 0 65.9 2.6
Provincial Articles 2.19 4.56 1 0 63.8 2.25
About Home Province'f
National Articles 0.414 1 0 0 11 0.303
About Home Provincel
Articles About Outside Provinces'? 3.27 6.24 1 0 97.1 3.23
Provincial Articles 2.71 5.19 1 0 86.3 3
About Outside Provinces'
National Articles 0.557 1.76 0 0 22.3 0
About Outside Provinces'
GDP per capita (¥) 5.02e+04 2.29e+04 4.53e+04 1.96e+04 1e+05 3.38e+04
Urban Population 0.363 0.0954 0.347 0.22 0.538 0.152

(% Total Population)

T Note weibo posts and newspaper articles are measured on the province-day level.
fMeasures for newspaper articles are drawn from home province newspapers, as opposed to newspapers from
all provinces.

SD = Standard Deviation; Min = Minimum; Max = Maximum; IQR = Interquartile Range.

3.5 Empirical Analysis

Using the data collected on weibo posts on food safety and newspaper article on food
safety, I test whether an authoritarian political environment can condition citizen

response to food safety (Hypotheses 1 and 2) and further, whether over-saturation of
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news about food safety scares can lead to grievance exuberance or grievance fatigue
(Hypothesis 3).

Following Bell and Jones (2015), I estimate a hierarchical random effects model
that separates out the within and between effect of the independent variable of

interest on the dependent variable of interest. The model is specified as follows:

Yja = Bo+ Br- (Xja—1 — Xj) + B (X5) + B3 - (Z5) + (1 + €5.a) (3.1)

where y; 4 is a vector of outcomes, X, 41 and Z; are a matrices of regressors.
These variables are measured in j € [1, ...j] provinces and d € [1, ...d] days. Finally p;
represents the random provincial effect and ¢;, estimates the province-date residual.
Methodologically, such a model is attractive because it allows us to evaluate the effect
of food safety scares on grievances (y;4) both within provinces (X;4-; — X;) (the
within effect) and across provinces (X;) (the between effect), while controlling for
province level characteristics (Z;). Empirically, this model offers many advantages
over other commonly used models. For example, the OLS model assumes pooled
standard errors, which can lead to decreased standard errors. Meanwhile fixed effects
models can only estimate within province effects, not across province effects. Finally
standard random effects models often produce biased results because of endogeneity
between higher level covariates and lower level ones. In using a random effects
model with distinct within and between effects, which Bell et al. (2016) abbreviate
to ‘REBW’, we are able to circumvent these potential endogeneity problems (See

Bell and Jones (2015) and Bell et al. (2016) for more details). Province, month and

date random effects were used in the models presented below.
3.5.1 Hypothesis 1: Fear of government reprisal

According to Hypothesis 1, citizens should be more willing to express grievances
about food safety incidents that occur outside the jurisdiction in which they live
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Table 3.3: Hypothesis 1: Fear of government reprisal

Model 1 Model 2 Model 3

All Months Months
Obs. Before After
Crackdown Crackdown
Log Articles About Home Province (Within) 0.048 0.069 0.020
(0.015)  (0.023) (0.023)
Log Articles About Outside Provinces (Within) 0.084 0.14 0.073
(0.015)  (0.023) (0.023)
Log Articles About Home Province (Between) —0.29 —0.24 —0.30
(0.34) (0.30) (0.38)
Log Articles About Outside Provinces (Between) — 1.01 0.72 1.3
(0.32) (0.27) (0.36)
Log GDP per capita (Between) 0.68 0.53 0.73
(0.28) (0.25) (0.30)
Urban Population (% Total) (Between) —0.47 0.12 -1.1
(1.42) (1.2) (1.5)
Intercept -7.1 —5.7 —7.4
(2.8) (2.7) (2.9)
N 0124 2128 1694
Province 14 14 14
AIC 7837 3362 2246
BIC 7909 3424 2306

Results that are significant at the 5% level are in bold

because they fear complaints about food safety problems which occur at home will
be more likely to invite government reprisal. To that end, I assess the propensity
to express grievances in reaction to both food safety incidents reported to occur in
one’s home province, Log Articles About Home Province, and food safety incidents
reported to occur in outside provinces, Log Articles About Outside Provinces. Both
of these measures of food safety articles are taken from newspapers published in
one’s home province to better capture the type of news coverage a person living in

a particular province is exposed to.
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The results are shown as Model 1 in Table 3.3. First note that while the between
effect of Log Articles About Outside Provinces has a positive and significant effect on
the propensity for citizens to publicly express grievances over food safety, the between
effect for Log Articles About Home Province is not significant. With regards to the
former effect, more specifically, a 1% increase in the between effect of Articles About
Outside Provinces is associated with a 1.01% increase in the number of censored
weibo posts about food safety, all else equal. This suggests that people in provinces
that receive a high level of coverage about food safety scares outside of their province,
relative to other provinces, are more likely to post grievances about food safety scares
compared to people in provinces who receive relatively little coverage about food
safety scares outside of their province, all else equal. The substantive effect of this
relationship is shown in Figure 3.5. In particular, a move from the 20th to 80th
percentile in terms of Log Articles About Outside Provinces (Between) is associated
with an increase of 4.2 censored weibo, twice the interquartile range of censored
weibo.?7

Meanwhile a lack of a similar significant parameter estimate for the between effect
of Log Articles About Home Provinces suggests that people that receive a high level
of coverage about food safety scares in their home province are not any more likely
to post grievances about food safety scares compared to people who receive relatively
little coverage about food safety scares in their home province. Together with the
between effect of Log Articles About Outside Provinces then, these results suggest
that people are more likely to express grievances about food safety when the level of
coverage about food safety problems which occur in other provinces increases but are
not similarly inclined to do so when the level of coverage about food safety problems
reported at home increases, supporting Hypothesis 1.

From Model 1, we can also see that the within effect for both the number of

57 See Table 3.2 for the summary statistics of censored weibo.
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F1GURE 3.5: Effect on the number of censored weibo posted in the home province
over the range of the number of articles about food safety problems that occur in
outside provinces, relative to coverage in other provinces.

food safety scares reported about one’s home province, Log Articles About Home
Province, and the number of food safety scares reported about outside provinces,
Log Articles About Outside Provinces, are positive and significant. The larger pa-
rameter estimate for Log Articles About Outside Provinces, compared to Log Articles
About Home Province, however, suggests further support for Hypothesis 1. In par-
ticular, the model suggests that a 1% increase in the within effect of Articles About
Outside Provinces is associated with an 0.084% increase in the number of censored
weibo posts, while a 1% increase in the within effect of Articles About Home Province
is only associated with a 0.048% increase in censored weibo posts, all else equal. To-
gether, these results suggest that an increased number of reported food safety scares
which occur in outside provinces over time, has a greater positive effect on people’s
propensity to complain about food safety problems than an increased number of food
safety scares reported in one’s home province.

To get a better idea of the substantive meaning of these results, I simulate the

predicted values of the unlogged number of censored weibo posts over the range of

96



the within effect of Log Articles About Home Province (Figure 3.6) and the within
effect of Log Articles About Outside Provinces (Figure 3.7). Both show an upward
trend between the increase in the number of food safety articles though the slope for
the within effect of Log Articles About Outside Provinces is steeper, again supporting
Hypothesis 1. More specifically, moving from the 20th to 80th percentile in terms
of Log Articles About Outside Provinces (Within) leads to an 0.17 increase in the
number of censored weibo posts on average, almost twice as much as moving from
the 20th to 80th percentile in terms of Log Articles About Home Province (Within),
which leads to a comparatively smaller 0.10 increase in censored weibo. On the
whole however, the between component of Log Articles About Qutside Provinces has
a bigger substantive effect on the extent to which people are willing to express their
grievances than the within effect of Log Articles About Outside Provinces (4.2 cen-
sored weibo vs. 0.17 weibo). Overall, all the model results are consistent with the
hypothesis that people are more responsive to food safety scares reported outside of

their province relative to those reported about their home province.

Under this modeling strategy however, one cannot discount the possibility that
instead of testing whether weibo users are more likely to post grievances in reac-
tion to food safety scares (both in one’s home province and in outside provinces), I
am actually estimating the aggressiveness with which the government censors arti-
cles about food safety. To address this possible confounding interpretation, I take
advantage of a natural experiment.

Recall in the previous discussion about the role of Sina Weibo in China that from
June to August of 2012, the Chinese government signaled a much more authoritarian
approach to social media by arresting weibo users for posting ‘rumors’ on Weibo.
This crackdown was followed by a notable decline in the number of highly active

weibo users and user posts by highly active users. If people’s willingness to express
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About Home Province variable.

the range of the within effect of Log Articles
About Outside Provinces variable.

grievances over food safety is conditioned by fear of government reprisal then, I
would expect fewer posts in reaction to food safety scares that occur within one’s
own province after the government crackdown compared to before the government
crackdown. As such, I further estimate the model using data subset to the 5 months
before the crackdown, from January to May 2012 (Model 2), and using data subset
to 4 months after the crackdown, from September to December 2012 (Model 3).

In the months before the government crackdown, we can see that while both
the within effect of Log Articles About Home Province and the within effect of Log
Articles About Qutside Provinces are significant for the time period in which the
Chinese government took a relatively liberal stance toward social media (Model 2).
However, following the government crackdown of social media only the within effect

of Log Articles About Outside Provinces remains significant (Model 3). If censored
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weibo posts only reflected the aggressiveness of the government, as opposed to the
intensity of the citizen’s grievances, we would not expect the parameter estimates
for Log Articles About Home Province to change from significant to non-significant
following the government crackdown. If anything we would expect the parameter
estimates to change from non-significant to significant. Instead this change from
significance to non-significance suggests support for the interpretation of censored
weibo as a measure of grievance intensity — as the political environment becomes
more uncertain, people are less willing to voice grievances about food safety in their
home province.

Meanwhile, the relative size of the parameter estimates for Log Articles About
Home Province and Log Articles About Outside Provinces further buttress Hypoth-
esis 1. Both before and after the government crackdown on social media, food safety
scares reported to occurred outside one’s home province were likely to have a greater
effect on the propensity to express food safety grievances than food safety scares
reported to occur inside one’s home province. That is, before the government crack-
down, all else equal, a 1% change in the within effect of Articles About Qutside
Provinces was associated with a 0.14% increase in food safety grievances, compared
to Articles About Home Province, which was associated with only a 0.069% increase
(Model 2). Meanwhile, after the government crackdown, a 1% change in the within
effect of Articles About Outside Provinces was associated with a 0.073% increase in
food safety grievances, while there was no statistically significant relationship esti-
mate between Log Articles About Home Province and food safety grievances.

Lastly, however, because there is no change in the significance of the between
effect of Log Articles About Home Province, it is more difficult to parse out what
this means for the interpretation of censored weibo. On the one hand, the lack of
significance of the between effect of Log Articles About Home Province both before

and after the government crackdown in of itself tells us little about whether cen-
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sored weibo posts are indicative of government aggressiveness or grievance intensity.
On the other hand, using a more liberal interpretation of censored weibo posts as
a sign of government aggressiveness, there is no reason to think that a government
crackdown would censor weibo posts in reaction to food safety scares at home or in
outside provinces differently. Indeed, if the government did exhibit such differential
treatment we would expect it to censor food safety posts in reaction to food safety
problems at home more aggressively. The fact that grievances in reaction to food
safety problems in outside provinces are censored more often both before and after
the government crackdown of social media compared to food safety grievances in
reaction to homegrown food safety problems suggests that censoring is not a sign of

government overaggressiveness per se, but the intensity of the grievances themselves.

3.5.2  Hypothesis 2: Citizen responsiveness to government signaling

Next, to test whether citizens are responsive to government signaling (Hypotheses
2), T explore whether citizens are responsive to coverage on food safety scares by
newspapers with a national audience. The rationale here is that Chinese government
is either more likely to censor papers with national level coverage because of its wider
readership or that newspapers with national level coverage are more likely to self-
censor because they know the Chinese government is keeping close tabs on them. As
such, if a newspaper with a national audience does reports on a food safety scare in
one’s home province, citizens could perceive such a report to have tacit government
approval and be more emboldened to express their grievances about it.

To that end I first investigate whether people are more responsive to coverage
of food safety in their home provinces by newspapers with a national audience (Log
National Newspaper Articles About Home Province) as opposed to newspapers pub-

lished in their home province that do not enjoy national readership (Log Provincial
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Articles About Home Province).”® 1 further control for Log Articles About Outside
Provinces because from Hypothesis 1, we have reason to believe that people may be
more willing to express grievances about food safety crises that occur outside of their
home province.

The results for the full model are reported in Model 4. Here we can see a positive
and significant effect of both the between effect and the within effect of Log National
Newspaper Articles About Home Province on the propensity to express grievances
about food safety. In particular, a 1% increase in the number of articles written
by a newspaper with a national readership about food safety scares in one’s home
province, compared to other provinces, Log National Newspaper Articles About Home
Province (Between), is associated with a 1.89% increase in the number of food safety
grievances. Meanwhile, a 1% increase in the number of articles written by a newspa-
per with a national readership about food safety scares in one’s home province, over
time, Log National Newspaper Articles About Home Province (Within), is associated
with a 0.13% increase in the number of food safety grievances. Meanwhile, there is
no statistically significant relationship between either the within or between effect of
Log Provincial Articles About Home Province on food safety grievances.

From Figure 3.8 we can further observe that there is a substantive relationship
between the between of Log National Newspaper Articles About Home Province on
the propensity to express grievances about food safety, though the between effect’s
substantive impact is larger. In particular, moving from the 20th to 80th percentile
of provinces that receive more national coverage of food safety scares compared to

other provinces, Log National Newspaper Articles About Home Province (Between), is

58 Note that when a province does not possess a newspaper that has a national audience, the
variable Provincial Articles About Home Province is equivalent to the Log Articles About Home
Province, which was used in Hypothesis 1. When a province does have a newspaper that has a
national audience, any articles that this newspaper reports on food safety is subtracted from the
Articles About Home Province variable when creating the Provincial Articles About Home Province
variable.
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tibolnal Articles About Home Provinces vari-
able.

associated with an increase of 1.7 censored weibo posts, about 83% of the interquartile
range of censored weibo posts. Meanwhile a similar move from the 20th to 80th
percentile of provinces that receive more national coverage of food safety scares over
time, Log National Newspaper Articles About Home Province (Within), is associated
with a an increase of 0.06 censored weibo posts, a relatively negligible substantive
effect equivalent to about 3% of the interquartile range of weibo posts.

These results supports the hypothesis that citizens see coverage of food safety
scares by newspapers with a national audience as tacit government support for such
reporting, and are more willing to voice their grievances in response. This relation-
ship appears to be more firmly rooted in the overall level of national coverage of food

safety scares, that is the between effect of Log National Newspaper Articles About
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Home Province, as opposed to the the relative level national coverage of food safety
scares over time, that is the within effect of Log National Newspaper Articles About

Home Province.

However, again, one cannot discount the possibility that the censored weibo vari-
able is measuring government aggressiveness rather than the intensity of citizen
grievances. To try and parse this distinction, I again use the central government
crackdown of social media in the summer months of 2012 as natural experiment. As
such, I test Hypothesis 2 first using data subset first to the 5 months before the gov-
ernment crackdown (January to May 2012) on social media and then subset to the 4
months after the crackdown (September to December 2012). If censored weibo was
merely a sign of government overzealousness, then I would expect the government
to censor weibo posts in reaction to food safety posts not tacitly approved by them
even more zealously after the government crackdown of social media.

Turning to Models 5, which models citizen response to food safety scares in a
relatively permissive social media environment, we can see that there is now a posi-
tive and significant effect for the within effect of Log Provincial Articles About Home
Province. Meanwhile in Model 6, which models citizen response to food safety scares
in a relatively restrictive social media environment, the effect of the within effect
of Log Provincial Articles About Home Province drops out. This change from sig-
nificance to non-significance in the face of the government crackdown suggests that
censored weibo are more likely a reflection of the intensity of citizen grievances as
opposed to government aggressiveness. Indeed, if the latter interpretation were cor-
rect, we would expect the relationship between Log Provincial Articles About Home
Province and censored weibo to grow stronger, not weaker, after the government
crackdown.

Meanwhile the larger parameter estimate for the within effect of Log National
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Newspaper Articles About Home Province compared to the within effect of Log
Provincial Articles About Home Province both in the relatively more permissive
social media environment (Model 5) and the relatively more restrictive one (Model
6) further supports the contention that people are sensitive to tacit government ap-
proval when expressing grievances about food safety.

Finally, the fact that the between effect of Log Provincial Articles About Home
Province is not significant both before and after the government crackdown of so-
cial media does not offer similarly clear-cut evidence as to whether censored weibo
should be interpreted as expressions of citizen grievances or government aggressive-
ness. Again, using a more expansive understanding of censored weibo posts as a
sign of government aggressiveness, there is no reason to think that a government
crackdown would censor weibo posts in reaction to food safety scares reported with
its tacit approval differently then those without its tacit approval. Indeed, if the goal
of the tacit approval is to further monitor and put pressure on local governments
to enforce food safety regulation, we might expect central government censors to
be less aggressive of weibo posts in reaction to food safety scares that receive tacit
government approval. The fact that grievances in reaction to food safety problems
with tacit government approval are censored more often both before and after the
government crackdown compared to food safety problems without such approval,
suggests that censoring is not a sign of government over aggressiveness per se, but

the intensity of the grievances themselves.
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Table 3.4: Hypothesis 2: The effect of government signaling vis-a-vis food safety

scares in one’s home province

Model 4  Model 5 Model 6
All Months Months
Obs. Before After
Crackdown Crackdown
Log National Newspaper Articles 0.13 0.18 0.11
About Home Province (Within) (0.02) (0.04) (0.04)
Log Provincial Articles About Home Province (Within) 0.03 0.05 —0.00
(0.01) (0.02) (0.02)
Log Articles About Outside Province (Within) 0.08 0.13 0.07
(0.01) (0.02) (0.02)
Log National Newspaper Articles 1.89 1.68 1.63
About Home Province (Between) (0.62) (0.54) (0.57)
Log Provincial Articles About Home Province (Between) 0.04 0.14 —0.23
(0.25) (0.22) (0.28)
Log Articles About Outside Province (Between) 0.35 0.09 0.93
(0.30) (0.26) (0.29)
Log GDP per capita (Between) 0.39 0.25 0.55
(0.24) (0.21) (0.24)
Urban Population (% Total) (Between) —0.98 —0.60 —1.87
(1.10) (0.96) (1.22)
Intercept —3.83 —2.55 —5.32
(2.33) (2.11) (2.37)
N 5124 2128 1694
Province 14 14 14
AIC 7801.98 3334.28 2234.90
BIC 7887.02 3407.90 2305.55

Results that are significant at the 5% level are in bold

Are citizens similarly sensitive to tacit government approval to report food safety

problems that occur in outside provinces? Indeed, there is a priori no reason to
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think that people may not similarly be more responsive to newspaper reports about
food safety scares outside their own province if they are reported by a newspaper
with national readership (National Newspaper Articles About Outside Province) as
opposed to a newspaper that do not have such a following ( Provincial Articles About
Outside Province).”® 1 investigate this possibility in Table 3.5, where I again also
test to see if the results are robust to partitioning the data to months before the
government crackdown and the months after.

The results for the full model for all the months is reported in Model 7 in Table
3.5. Note that the between effect of Log National Newspaper Articles About Qutside
Province is positive and significant while the between effect of Log Provincial News-
paper Articles About Outside Province is not significant. This suggests that the more
national coverage there is about food safety problems that occur outside one’s home
province, compared to other provinces, the greater the propensity to complain about
food safety. Indeed a 1% increase in such national coverage is associated with a
1.36% increase in food safety grievances. Moving from the 20th to 80th percentile of
national coverage of food safety incidents that occur in other provinces, this is equiv-
alent to about 2.4 censored weibo. Meanwhile, greater provincial coverage about
food safety problems in outside provinces, compared to other provinces, has no effect
on the level of food safety grievances in that province.

Moreover both the estimates for the within effect of Log National Newspaper
Articles About Qutside Province and the within effect for Log Provincial Articles

About Outside Province are positive, suggesting that over time as more food safety

59 Note that the two variables of interest, National Newspaper Articles About Outside Province and
Provincial Articles About Outside Province are partitions of the Articles About Outside Provinces
variable used in Hypothesis 1.

60 Note that theoretically, it is possible to regress the variables in Table 3.4 ad Table 3.5 in the
same model. However, unfortunately there is a high degree of multicollinearity between the between
effect of National Newspaper Articles About Outside Province and the other variables, making it
difficult to trust the parameter results for any subsequent analysis.®! As such, I keep the analyses
separate.
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scares are reported outside of one’s home province, the more likely it is that a person
will publicly express his or her grievances toward food safety. In particular a 1%
increase in National Newspaper Articles About Outside Province is associated with
an 0.18% increase in food safety grievances, which is larger than the 0.05% change
in food safety grievances associated with a 1% increase in Provincial Articles About
Outside Province, all else equal. Finally, while the parameter estimates for both
variables are significant in the months before the government’s crackdown on social
media (Model 8), the effect of Provincial Articles About Outside Province drops
out after the crackdown (Model 9). These results support the interpretation of
censored weibo posts as a measure of the intensity of citizen grievances as opposed to
government aggressiveness and further lend credence to the hypothesis that citizens
are more likely to express food safety grievances toward coverage of food safety scares

that are perceived to be implicitly sanctioned by the government.
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Table 3.5: Hypothesis 2: The effect of government signaling vis-a-vis food safety
scares in outside home provinces

Model 7 Model 8 Model 9

All Months Months
Obs. Before After
Crackdown Crackdown
Log National Newspaper Articles 0.18 0.30 0.17
About Outside Province (Within) (0.02) (0.03) (0.03)
Log Provincial Articles 0.05 0.09 0.02
About Outside Province (Within) (0.01) (0.02) (0.02)
Log Articles About Home Province (Within) 0.03 0.04 0.01
(0.01) (0.02) (0.02)
Log National Newspaper Articles 1.36 0.94 1.89
About Outside Province (Between) (0.34) (0.29) (0.39)
Log Provincial Articles 0.15 0.19 0.06
About Outside Province (Between) (0.36) (0.31) (0.39)
Log Articles About Home Province (Between) 0.12 0.01 0.21
(0.30) (0.28) (0.30)
Log GDP per capita (Between) 0.52 0.41 0.53
(0.22) (0.21) (0.22)
Urban Population (% Total) (Between) —1.68 —1.09 —-1.91
(1.16) (1.12) (1.10)
Intercept —4.71 —3.87 —4.73
(2.23) (2.10) (2.18)
N 5124 2128 1694
Province 14 14 14
AIC 7778.35 3286.63 2221.94
BIC 7863.39 3360.25 2292.59

Results that are significant at the 5% level are in bold
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3.5.83 Hypothesis 3: Grievance Fatigue

Lastly I explore whether experiencing a constant barrage of reports about food safety
scares can lead to grievance fatigue or renewed vigor in grievances. That is, one might
expect changes to food safety over time to affect the propensity for people to voice
grievances about food safety differently depending on whether one lives in a place
that already has a high level of food safety problems versus a low level of food safety
problems. Theoretically, it seems equally plausible that reports of an additional food
safety scare in a locale that already experiences many food safety problems may lead
either to grievance fatigue (Hypothesis 3a) or even more outrage (Hypothesis 3b)
about food safety problems.

Recall that with regards to news coverage of food safety scares, within effect
captures changes in coverage of food safety scares over time while the between ef-
fect captures the overall level of food safety scares in a province compared to other
provinces. If protracted experience with food safety crises indeed affects the propen-
sity to voice grievances in response to a new crisis, I would expect that people in
provinces that already have significant experience with food safety scares (having a
relatively a high between effect of articles about food safety) will act differently than
people in provinces that do not have the same protracted experience with food safety
scares when there is an increase in the number of food safety scares it experiences
over time (experiencing a relatively high within effect of reported food safety scares
at home or in outside provinces ). If this change is significant, it should be captured
in the parameter estimate for the interaction term of the within effect of reported
food safety scares with the between effect of reported food safety scares.

To empirically test Hypotheses 3a and 3b then, I interact the within effect and
between effect of 1) food safety scares reported at home, Log Articles About Home

Province, in Model 10 ii) food safety scares reported in outside provinces, Log Articles

109



About Outside Provinces, in Model 11 and iii) both food safety scares reported at
home and in outside provinces, Log Articles About Home Province and Log Articles
About Outside Provinces, in Model 12. Note I test the interaction for both the within
and between effects of food safety problems reported to occur at home (Model 10)
and food safety problems reported to occur in outside provinces (Model 11) because
I have previously found evidence to suggest that people’s propensity to express food
safety grievances are tempered by fears of government reprisal (Hypothesis 1). 1
estimate these effects together in Model 12 to both assess the robustness of the
findings in Models 10 and 11.

To that end, Model 10 shows a positive and significant relationship in the inter-
action term between the within effect and between effect of Log Articles About Home
Province and Model 11 also shows a positive and significant relationship between the
within and between effect of Log Articles About Outside Provinces. Both of these
results suggest support for Hypothesis 3b. However, when interpreting interaction
terms, the real test of the relationship is in the marginal effects. As such, in Fig-
ure 3.10, I plot a marginal effects plot which simulates the effect of increasing the
number of reported food safety scares at home over time, Log Articles About Home
Province (Within), conditional on being ranked in the 20th or 80th percentile of
reported food safety scares at home, relative to other provinces, Log Articles About
Home Province (Between). Similarly in Figure 3.11, I plot a marginal effects plot
which simulates the effect of increasing the number of reported food safety scares in
outside provinces over time, Log Articles About Outside Provinces (Within), condi-
tional on being ranked in the 20th or 80th percentile of reported food safety scares in
outside provinces, relative to other provinces, Log Articles About Qutside Provinces
(Between,).

From Figure 3.11, we can see that the more food safety scares are reported in

outside provinces over time in a province that has already been exposed to a fair
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FI1GURE 3.11: Effect on the number of
censored weibo posted over the range

reported food safety scares in out-
side provinces over time, conditional
on being in the 20th percentile or
80th percentile of reported food safety
scares outside one’s home province,
across provinces (Model 11)

Scenario

number of food safety scares in outside provinces (the 80th percentile), the more
grievances people in that province are likely to express grievances about food safety
compared to people who have experienced relatively little coverage of food safety
scares in outside provinces (20th percentile), an increase of around 2.8 censored weibo
on average. While Figure 3.10 shows a similar relationship with regards to reported
food safety scares at home, the substantive effect is not as large—it is associated
with an increase in 1.8 censored weibo on average. Neither is the effect as clear
cut — as can be observed in Figure 3.10 the 95% confidence intervals between the
20th and 80th percentiles of Log Articles About Home Province (Between) are not
cleanly separable. Overall then, the results from Model 10 and 11 suggest support
for Hypothesis 3b, that is — places which already have had significant experience
with food safety scares are likely to express even more outrage if they experience

more food safety scares over time, compared to places that have not had significant

111



Table 3.6: Hypothesis 3: grievance fatigue

Model 10 Model 1T Model 12

Log Articles About Home Province (Within) 0.01 0.02
(0.02) (0.03)
Log Articles About Home Province (Between) 0.66 —0.29
(0.20) (0.34)
Log Articles About Outside Provinces (Within) 0.00 0.02
(0.02)  (0.03)
Log Articles About Outside Provinces (Between) 0.77 1.01
0.15)  (0.32)
Log Articles About Home Province (Within) x 0.06 0.08
Log Articles About Home Province (Between) (0.02) (0.04)
Log Articles About Outside Provinces (Within)x 0.08 0.20
Log Articles About Different Province (Between) (0.01) (0.04)
Log Articles About Outside Provinces (Within)x -0.19
Log Articles About Home Province (Between) (0.04)
Log Articles About Same Province (Within)x —0.05
Log Articles About Outside Provinces (Between) (0.04)
Log GDP per capita (Between) 0.85 0.74 0.68
0.37)  (028)  (0.28)
Urban Population (% Total Population) (Between) 0.87 —0.31 —0.46
(1.79)  (145)  (1.42)
Intercept -9.24 —-7.79 —-7.10
(3.51)  (270)  (2.75)
N 5124 5124 5124
Province 1694 14 14
AIC 7865.54 7819.93 7804.65
BIC 7930.95  7885.34  7902.78

experience with food safety scares, though this effect is stronger with regards to food
safety scares reported in outside provinces. This may be because as suggested in
Hypothesis 1, people are still reluctant to express their grievances about food safety
problems in their home province because they fear government reprisal.

Meanwhile, Model 12 again shows a a positive and significant relationship be-
tween within and between effect of Log Articles About Outside Provinces as in Model

11, again suggesting support for Hypothesis 3b. Further, it also shows a negative
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and significant relationship between the within effect of Log Articles About Qutside
Provinces and the between effect of Log Articles About Home Province, suggesting
support for Hypothesis 3a. Again, marginal effects plots will help us interpret not
only the substantive effects of these interactions, but the substantive effects of the
other interaction terms in Model 12 as well. As Brambor et al. (2006) notes, there
may be a substantive relationship between interaction terms even if the parameter
estimate is not significant.

From Figure 3.13, we can see that there is still substantive support for Hypothesis
3b with regards to food safety scares reported in outside provinces. That is, if one
lives in a province that gets a lot of coverage of food safety scares which occur in
outside provinces (80th percentile), increases in food safety scares that are reported in
outside provinces over time, will lead to even more food safety grievances compared
to living in a province that gets relatively low coverage of food safety scares in
outside provinces (20th percentile), an increase of around 4.8 censored weibo posts
on average. However from Figure 3.12 it is apparent that while the interaction
effect between the within and between effects of Log Articles About Home Province
suggested support for Hypothesis 3b in Model 10 and in Figure 3.10, once reports
about food safety scares in other provinces are taken into account, there is no longer
any substantive support for this hypothesis vis-a-vis reported food safety scares at
home.

Meanwhile, the marginal effects plotted in Figure 3.15 further suggest that people
are more likely to express grievances about food safety problems that occur at home
over time, (Log Articles About Home Province (Within)), conditional on living in a
province which receives a relatively high amount of coverage of food safety scares in
other provinces (80th percentile) compared to living in a province that receives a low
amount of coverage of food safety scares in other provinces (20th percentile). This is
equivalent to an increase of around 4.1 censored weibo posts, all else equal. However,
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this effect does not change over the range of Log Articles About Home Provinces
(Within); rather it only manifests as a shift in the level of average grievances.
Lastly, the marginal effects plotted in Figure 3.14 suggest that the relative num-
ber of food safety scares reported at home compared to other provinces, Log Articles
About Home Province (Between), has no effect on the propensity to express food
safety grievances in response to reported food safety scares outside of one’s home

province over time, Log Articles About Outside Provinces (Within).

Overall then, the model results suggest that relative to other provinces, people
who live in provinces that receive a high amount of coverage of food safety problems
that occur in other provinces, Log Articles About Outside Provinces (Between), are
more likely to be more sensitive to increases in food safety problems reported over
time, both in terms of food safety problems reported at home, Log Articles About
Home Provinces (Within) (Figure 3.15), and food safety problems reported in out-
side provinces, Log Articles About Outside Provinces (Within) (Figure 3.13). The
effect on the propensity to express food safety grievances is stronger when there are
increases in food safety coverage of outside provinces over time, compared to cover-
age of homegrown food safety problems, conditional on a high level of coverage of
outside food safety problems across provinces. Meanwhile, while there is some statis-
tical evidence to support the hypothesis of grievances fatigue, there is little evidence
of a substantive relationship, as shown in Figure 3.14.

Finally, according to Berry et al. (2012), one should also investigate the marginal
effects plot of interaction terms switching the theoretical variable of interest and
conditioning variable. This is because, empirically, there is no difference between the
two interacted variables and examining the conditional effect of both can provide
further empirical evidence for or against one’s theory. I do so for each of the interacted
terms and find that the theoretical relationship between the interaction terms is
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supported. That is, there is no clear conditioning effect of the within effect of the
reported food safety measures on the between effect of the reported food safety

measures. In the interest of space, these plots are given in Appendix B.4.
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Robustness Checks

A number of robustness checks were conducted to test the validity of these findings.

That is, I evaluated whether these hypotheses were robust to subsetting the
provinces to those for which the WiseScrape database had newspaper coverage which
mirrored the national average. Overall, they conformed with the results shown above.
I also re-ran all of the models using a Poisson and negative binomial regression.
However, these results are somewhat attenuated when estimating province, month
and day random effects, they were robust when using province and month random

effects.

3.6  Conclusion

Food safety problems often leads to a torrent of public grievances and most of the
research to date has been devoted to investigating the nature of this wellspring. Yet
conspicuously missing from this research is the extent to which political institutions
can mediate the expression of public grievances. This chapter seeks to fill this gap.

In particular I have shown evidence to suggest that in authoritarian regimes,
citizens may exercise restraint in voicing their grievances about food safety scares
near to home but feel relatively more at ease at directing them toward food safety
scares outside of their home. Meanwhile, citizens are also more responsive to coverage
on food safety scares that have tacit government approval. Such tacit approval is
conceptualized in the form of articles about food safety published by newspapers with
a national readership, as the central government is likely more vigilant in monitoring
the content of such newspapers. Finally, I also provide evidence to show that the
relationship between the food safety scares and subsequent expression of grievances
can be contingent on their prior level of exposure to food safety scares. People who

are already highly exposed to food safety scares are found to be prone to even more
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public expression of grievances when they experience new safety scares over time
compared to people who have enjoyed relatively less exposure. In particular, this
conditional effect is found with regards to exposure to reported food safety problems
in outside provinces, suggesting that fear of government reprisal is again an important
factor in conditioning public grievances about food safety.

While this chapter shows that the expression of public grievances can depend
on the political context, left open is the question of to what end and purpose such
grievances serve. On the one hand, increasing grievances about food safety may stoke
greater political instability as both the volume and extent to which people are upset
about food safety problems is publicly revealed. To that end, fear of government
reprisal may ironically lead people to greater political instability, as more food safety
problems are reported about outside provinces (on average 97 per province day) than
about one’s home province (on average 65 per province day). On the other hand,
such expressions of grievances may actually represent a political safety valve. While
these grievances may signal to other observers that societal discontent with regards
to food safety is high, as long as such discontent is not organized, it may be safely
allowed to escape. Finally, the informational and psychological aspects of expressing
food safety grievances aside, the expression of grievances about food safety may in
fact put pressure on local governments to improve their enforcement of food safety
regulation. While I explore the extent to which public grievances about food safety
can be used for such political purposes in the following chapter, more research on
the informational and psychological purpose of such grievances is needed.

Meanwhile, also left unaddressed are the factors which explain the pattern of
newspaper coverage of food safety problems. To what extent do newspapers also
feel politically constrained from reporting about food safety problems in their own
province? To what extent might they react to such constraints by reporting on food

safety events that occur outside of their provinces? The extent to which newspapers
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may feel political constraints in their reporting may similarly shape how the public
reacts to such reports. More research will be needed to explore these dynamics.
Finally, the findings from this chapter not only raises further questions but also
contribute to the broader literature on political contention and censorship. While a
host of research has investigated the degree to which the arrival of the internet can
alternately pose as a challenge to government power or a tool for political control,
less work has shown how citizens sensitivity to political control can shape their
subsequent behavior in not just how they shape their message but who they target

their grievances against.
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4

Authoritarian Governance: The Case of Food
Safety in China

4.1 Introduction

How responsive are authoritarian regimes to mass preferences? In addressing this
question, scholars have alternately explored how authoritarian regimes deal with
mass challenges to their hold on power (Svolik, 2012), as well as how the public
preferences can shape how authoritarian leaders apply the economic levers of the
regime. Yet, though the former literature has explored the conditions under which
authoritarian regimes may accede to public demands, much of it has been limited
to exploring this question when an authoritarian regime is in the midst of a severe
political crisis (Przeworski, 1991; Lohmann, 1994; Kuran, 1995; Svolik, 2012) and
thus has little room to equivocate (Acemoglu and Robinson, 2000). Meanwhile the
latter literature generally does not systematically explore how mass preferences enter
into its decision-making. Instead, such work tends to focus on how different institu-
tional arrangements affect economic outcomes or the central government’s ability to

maintain political control (Landry, 2008; Montinola et al., 1995; Oi, 1992).
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The politics of food safety in China is an ideal issue with which to explore the
extent to which authoritarian governments incorporate mass preferences in its gov-
ernance decisions. For one, it is an issue for which government must take an active
role in overseeing to ensure order and thus constitutes an important government re-
sponsibility. At the same time, a seemingly unending litany of food safety scandals
for the last ten years or so has also rendered it both politically salient and potentially
explosive to the political legitimacy of the Chinese government.

In what follows, I first provide a review of the literature on food safety regulation
in China before laying out my theory and hypotheses. I then detail the data that
I use to operationalize the concepts used in this chapter before presenting the sub-
sequent results of a Bayesian hierarchical model using Chinese sub-provincial data.
To preview, I find that local government officials are generally responsive to citizen
grievances that have collective action potential and are even more responsive to me-
dia coverage of food safety events — the greater the number of either grievances or
newspaper articles, the greater the increase in food safety regulation enforcement.
Conversely, the more the government is reliant on the food industry as a source of

tax revenue, the less likely it is to rigorously enforce food safety regulations.
4.2 Food Safety in China

For more than a decade now, serious safety and quality issues have affected all manner
of foods across both urban and rural China. Both of these attributes, its diffusion
and its persistence, distinguish food safety problems in China from contemporaneous
food safety problems in other countries. For instance, though the United Kingdom
has grappled with the economic and political ramifications of Mad Cow Disease for

more than 20 years!, ultimately this scandal was circumcised to a particular food

! Here I use ‘Mad Cow Disease’ to refer collectively to Bovine Spongiform Encephalopathy (BSE)
and variant Creutzfeld-Jacob Disease (vCJID). BSE is the label for a rare, neurodegenerative disease
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item. In China however, not only are some food items similarly persistently unsafe
(i.e. baby milk powder?), but the safety of virtually all kinds of food have, at
various times, been compromised. Such problems range anywhere from the chemical
contamination of raw fruits and vegetables (Lam et al., 2013), to the adulteration of
processed goods vis-a-vis toxic chemicals, antibiotics, colorants and food additives
(Yan, 2012)3.

Meanwhile though other countries do experience problems with a variety of food

and its use is reserved for its presentation in cattle while vCJD is the label used for the presentation
of a similar degenerative brain disorder when presented in humans. While BSE was discovered in
cattle in the UK in 1986, the link between BSE and vCJD was only made in 1996 (Powell, 2001;
Washer, 2006). Following this 1996 discovery, European countries banned UK beef imports, which
in many cases lasted for at least 10 years (‘End to 10-year British beef ban.” BBC News. 3 May
2006. Accessed January 2017: http://news.bbc.co.uk/2/hi/4967480.stm).

2 One of the earliest instances of tainted milk was found in Anhui province in 2004. Much more
widespread problems with baby milk powder were later found in 2008 and problems continued to
be found well into 2015:

e 2004: Tam and Yang (2005);
e 2008: Pei et al. (2011);

e 2009: ‘China detains three in new toxic milk scare.’ Reuters. 10 De-
cember  2009. Accessed  January  2017: http://www.reuters.com/article/
us-china-melamine-idUSTRE5B92GB20091210;

e 2010: ‘Melamine tainted milk re-emerges in northwest China plant.” Xinhua 09 July
2010. Accessed January 2017: http://news.xinhuanet.com/english2010/china/2010-07/09/
13392414 .htm;

e 2011: Shen, Samuel and Jason Subler. ‘China’s Mengniu says destroys tainted milk’
Reuters. 26 December 2011. Accessed January 2017: http://www.reuters.com/article/
us-tainted-milk-idUSTRE7BP0K820111226;

e 2012 ‘China’s Yili recalls mercury-tainted baby milk formula.” BBC News. 15 June 2012.
Accessed January 2017: http://www.bbc.com/news/world-asia-china-18456795;

e 2015: ‘China to recall Shaanxi baby milk powders.” BBC News. 24 June 2015. Accessed
January 2017: http://www.bbc.com/news/business-33250844

3 Note that ‘fake food’, is also often cited as an important food safety problem in China. For
example, an oft-circulated example is the manufacture of fake soy sauce made out of a combination
of human hair and chemicals. As of yet however, such stories have yet to be substantiated by major
news publications stories or other credible sources (LaCapria, Kim. ‘Teriayki Straight.” Snopes.com.
13 Nov 2015. Accessed January 2017: http://www.snopes.com/soy-sauce-made-human-hair/; La-
Capria, Kim. ‘Bas-Not-i.” Snopes.com. 27 Dec 2016. Accessed January 2017: http://www.snopes.
com/plastic-rice-from-china/).
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items at once — a notable example being the 2015 outbreak of £. Coli at Chiptole, an
American fast-casual chain, which implicated fresh produce, meat and dairy items*
— such food safety problems are generally not indicative of systemic issues with
the national food safety regime. Indeed, the Chipotle incident was resolved within
a matter of months. Its swift resolution both demonstrated the isolated nature of
the incident vis-a-vis the United State’s food production and distribution system as
well as the efficacy and competence of the US Food and Drug Administration (FDA)
and the Center of Disease Control and Prevention (CDC), which were integral in
responding to the outbreak.’

By contrast, with some 200 million farming households (with an average of 1-2
acres per farm) and at least 400,000 food processing centers (most with 10 employees
or fewer (Gale and Buzby, 2009)%), the sheer scale of China’s food system poses an
enormous regulatory challenge for the Chinese government, especially with regards
to the cost, design and applicability of its food safety regime (Yasuda, 2015). Reg-
ulatory fragmentation — until recently China has had a veritable alphabet soup of
agencies alternately engaging in turf wars or buck-passing — has further exacerbated
successful enforcement of food safety regulation (Tam and Yang, 2005; Yang et al.,
2008). Moreover, with regards to political dynamics, many local government officials
have allowed a degree of regulatory forbearance, driven both by local revenue imper-
atives and outright corruption (Tam and Yang, 2005). Meanwhile, uneven resource

distribution for food safety bodies has contributed to a regulatory gap in food safety

4 Note even this is an expansive description of Chipotle’s food safety problems. Because the E.
Coli outbreak could not be definitively traced to any one food item, this meant that for the purposes
of the resolution of the crisis, all were considered to be implicated. (‘FDA Investigates Multistate
Outbreak of E. coli 026 Infections Linked to Chipotle Mexican Restaurants.” 1 Feb 2016. Accessed
Jan 2017: http://www.fda.gov/Food/RecallsOutbreaksEmergencies/Outbreaks/ucm470410.htm)

® http:/ /www.foodsafetynews.com/2016/05/cdc-to-chipotle-public-has-a-right-to-know-about-outbreaks/
# WICR6zKZNQI

6 Roberts, Dexter. ‘China Sets Up a Food Safety Super-Regulator’.  Bloomberg. 14
March 2013. Accessed January 2017: https://www.bloomberg.com/news/articles/2013-03-14/
china-sets-up-a-food-safety-super-regulator
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across urban and rural locales (Liu and McGuire, 2014).

4.2.1 Food safety and political legitimacy

Yet while identifying and overcoming challenges in regulatory and policy design will
be crucial to resolving food safety problems in China, ultimately public furor will be,
and has been, the fuel necessary to power any such endeavor. At stake is not only
the public health but political legitimacy, which Chinese leaders themselves have
recognized from the outset. For instance, following the 2004 milk powder scandal in
Anhui province, the Vice Premier of China at the time, Wu Yi, stated in a national
teleconference that, ‘the incident . . . has taught us a lesson written in blood. This
lesson is that we can not afford any bureaucratic indifference or just go through the
motions when handling public health and safety issues [sic].”” Chinese leaders have
continued to sound the alarm bells as food safety problems have dragged on. In
the wake of yet another food scandal, this time involving tainted meat, the Chinese
premier Li Keqiang warned that ‘never again should we allow a new credibility crisis
like the milk powder crisis,” referring to the 2008 milk powder scandal.® In 2014, a
year after assuming the office of the presidency, Xi Jinping also weighed in on the
food safety situation in China, warning that, ‘if our party can’t even handle food-
safety issues properly, and keeps on mishandling them, then people will ask whether
we are fit to keep ruling China.”

The central government’s acknowledgment of the importance of addressing food

7 ‘Baby-milk scandal ‘a lesson in blood’.” South China Morning Post. 14 May 2004. Accessed
January 2017: http://www.scmp.com/article/455666 /baby-milk-scandal-lesson-blood

8 Luna, Lin. ‘Food safety scandals bring reality check to ’Chinese dream’.’ China
Dialogue. 22 May 2013.  Accessed January 2017: https://www.chinadialogue.net/blog/
6035-Food-safety-scandals-bring-reality-check-to- Chinese-dream- /en

9  ‘Beware the cult of Xi’ The  Economist. 2 April  2016.
Accessed January 2017: http://www.economist.com/news/leaders/
21695881-xi-jinping-stronger-his- predecessors-his- power-damaging-country-beware-cult
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safety problems in China is rooted in the Mencian idea of minben, which the modern
cohort of Chinese leaders have increasingly tapped into as the basis of their political
legitimacy (Guo, 2003; Nathan, 2003; Shi and Lu, 2010). Under minben, people are
seen as the roots of the state and the interests of the people are thus seen as as the
foremost priority of governance (Guo, 2010). Meanwhile the even older concept of the
‘Mandate of Heaven’ gives minben its bite. According to the Mandate of Heaven,
leaders could acquire political legitimacy by ruling justly and virtuously, thereby
furthering ‘the will of Heaven.’! The combined logic of the Mandate of Heaven and
minben consequently advanced the idea that good rulers were those who successfully
ruled in the interest of the people while bad rulers were those who neglected their
duties and caused its people to be visited by disasters upon disasters. A new ruler
would be legitimated precisely because he was able to remove a bad or incompetent
ruler from power.

The use of minben and the Mandate of Heaven to legitimize political authority
has specific significance with regards to food security. Historically, natural disasters
in one way or another have devastated food crops and livelihoods, presenting serious
threats to political legitimacy (Kimura, 1981; Jia, 2014; Chen, 2015). Building on
the concepts of minben and the Mandate of Heaven, Chinese philosophers further
tied political legitimacy to the capacity of governments to respond to food crises in
particular. Mencius insisted for example, that the blaming starvation on a poor har-
vest was no less fallacious than “killing a man by running him through, while saying
at the time, ‘It is none of my doing. It is the fault of the weapon.” 7 The government
instead had a responsibility to look after its citizens in times of dearth, which histor-
ically the Chinese state did by building an elaborate bureaucracy of granaries (Will

and Wong, 1991; Edgerton-Tarpley, 2014) and investing in a sophisticated hydraulic

10 More systematically, the Mandate of Heaven states that 1) The right to rule is granted by Heaven
2) There is only one Heaven and thus there can only be one ruler 3) The right to rule is based on
the virtue of the ruler 4) the right to rule is not limited to one dynasty.
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infrastructure to facilitate the transportation of grain (Dodgen, 2001). While under
the concept of minben, food insecurity was seen as a sign of the governments failure
to look after the people and under the Mandate of Heaven it is a reflection of God’s
disfavor of a particular ruler, under the combination of the two it was license for
the masses to question the political legitimacy of the ruling class and justification to
overthrow them.

However though shocks to food quantity have historically played an outsized role
in affecting the political stability of the Chinese state, the perceived quality of food
has also been an important concern of the people. Even under near-famine conditions
in early 20th century China for example, consumers were highly sensitive to perceived
differences in the quality of rice aid. Such distinctions often conflated the perceived
nutritional value of different types of rice with issues of gustation and economic
class (Lee, 2011). It would be more accurate to say then, that minben and the
Mandate of Heaven have imparted substantial government responsibility in ensuring
the economic livelihood and security of the populace more broadly (Perry, 2008)
— for historical reasons concerns about food quantity have gotten more attention
than food safety. As China’s economic development has put to bed concerns about
shocks to the food supply for the nation as a whole, it has also been accompanied by
increasing threats to food safety. As such, concerns about food safety have played
an increasingly prominent role in challenging political legitimacy.

But despite the centrality of political legitimacy in motivating the central gov-
ernments efforts to ensure food safety, existing studies on food safety in China gen-
erally confine citizen grievances to the perimeter of their investigations of food safety
politics. In his study of the politics of scale problem with regards to food safety

regulation for example, Yasuda (2015) notes that food safety campaigns,'’ though

11 As defined by Yasuda (2015), food safety campaigns are ‘intensive bursts of regulatory activity’
which are cost-effective, ‘cut through administrative complexity’ and aim to clean bureaucracies of
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quick and cost-effective, often come at the expense of the hard and slow institution-
building needed to create a sustainable food safety regime. While he further notes
that ‘campaigns can do much to restore confidence in the market,” his analysis of
food safety campaigns is focused on assessing their regulatory efficacy, as opposed to
their potential as a political tool to ease social tensions.

Meanwhile, Liu and McGuire (2014), after establishing that the capacity of rural
officials to safeguard food safety has fallen far behind that of urban officials,'? further
argue that such differences stem in part due to urban-bias dynamics, both historical
and contemporary.'> Governments that pursue urban-biased policies do so as much
to encourage industrialization as to head-off potential challenges to their rule from
urban residents, who are better equipped to organize against and threaten their hold
on power (Bates, 1981). As such, Liu and McGuire (2014) demonstrate that public
preferences, particularly of urban residents, can have a large role in shaping both
regulatory design and enforcement, though they do not explicitly frame their argu-

ment as such.

corrupt officials and food of illegal additives and adulterants, which are essentially ad hoc in nature,
but ‘provide a clear signal from the centre that food safety issues are important and of immediate
concern.’

12 Based on a field work of Changping province, Liu and McGuire (2014) argue that the rural food
regulation regime suffers from a less centralized policy structure and fewer economic and human
resources. Meanwhile, whereas the allocation of resources within urban districts is relatively even,
the relative geographic sprawl of food safety problems in rural China means that resources are often
unevenly concentrated in central towns, to the detriment of the relatively more rural areas within
rural districts.

I3 Since the inception of the modern communist state, urban-biased policies meant that while
both rural and urban areas had hygiene control regulatory bodies, Weisheng Fanyi Zhan (WFZs),
food safety in urban areas were additionally regulated by ‘the Ministry of Light Industry, the
Ministry of Food, the Ministry of Agriculture, the Ministry of Chemical Industry and the Ministry
of Commerce’ because of the various economic industries that food manufacturers, distributors and
retailers engaged with. Meanwhile, Liu and McGuire (2014) further contend urban food safety is
more likely to be better regulated than rural food safety because urban residents generally have
greater access to information about food safety and have more channels with which to express their
grievances.
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4.2.2  Food safety and authoritarian responsiveness

By contrast, in investigating the efficacy of enforcement of food safety in China, this
paper seeks to systematically incorporate citizen grievances as a potential motivating
factor. While the previous discussion of minbin and the Mandate of Heaven suggest
that the Chinese government may be receptive to responding to citizen grievances
about food safety, it also suggests that such responsiveness is predicated on the poten-
tial for citizens to threaten political legitimacy. To that end, this paper investigates
the conditions under which citizens can do so.

In so doing, this study also contributes to the broader literature on authoritar-
ian governance and authoritarian responsiveness. While by design, authoritarian
regimes are not built to be responsive to the public (Wintrobe, 1990; Przeworski,
1991; Olson, 1993; Cheibub et al., 2010; Marshall and Jaggers, 2015), implicit to the
functioning of many authoritarian regimes is the ‘authoritarian bargain’, in which
citizens relinquish political rights in exchange for economic benefits (Desai et al.,
2009). Such bargains can take a variety of different forms, from high percentage of
public sector employment in resource-rich authoritarian countries like Saudi Arabia
(Ali and Elbadawi, 2012),' to the proliferation of food and fuel subsidies Middle
Eastern authoritarian regimes,'® notably Egypt (Gutner et al., 1999),'6 and per-
haps most successfully, to the export-led economic growth by authoritarian Asian

countries,'” including China.

14 Hubbard, Ben. ‘Young Saudis See Cushy Jobs Vanish Along With Nation’s Oil Wealth.” New
York Times. 16 February 2016. Accessed January 2017: https://www.nytimes.com/2016,/02/17/
world /middleeast /young-saudis-see-cushy-jobs-vanish-along-with-nations-oil-wealth.html

15 <Arab spring cleaning.” The Economist. 25 February 2012. Accessed January 2017: http:
/ /www.economist.com/node/21548153.

16 Tn Egypt for example, (Singerman, 1995) notes, ‘The Egyptian Government’s policies of political
exclusion have gone hand in hand with their public commitment to provide for the basic needs of
the population....(T)he government maintains its legitimacy by providing goods and services to the
population.’

17 Kharas, Homi. ‘What do the China Development Forum, Lee Kuan Yew,
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Indeed, a rich scholarship has explored how the Chinese government has held
up its end of the bargain by engineering an unprecedented run of high economic
growth (Montinola et al., 1995; Oi, 1992; Li and Zhou, 2005; Tao and Yang, 2008).18
However, despite the importance of the masses toward shaping political incentives
toward economic growth, the systematic incorporation of public opinion is often
missing from these studies. This disconnect arguably mirrors the same disconnect in
the implementation of these policies — if the imperative to grow the economy was
originally driven by the need to maintain political legitimacy, for many officials it
has become an end to itself and has conversely proven to have come at significant
costs to number of issues that a substantial portion of the population cares about,
including the environment (Qi and Zhang, 2014; Kostka and Nahm, 2017), labor
rights (Solinger, 1999) and land requisitioning (Hsing, 2010).

A fledgling scholarship has, however, begun to examine how the government
responds to mass preferences. For instance, in an experiment, Chen et al. (2015)
find that Chinese county-level officials were more likely to be responsive to citizens
who 1) threatened collective action or 2) threatened to tattle to higher-levels of
government.?’ However, for ethical and practical reasons, their evidence is limited
to instances in which ‘citizens’ (who were in fact, the researchers) submit requests

for information as opposed to any real programmatic demands. Wallace (2013b)

and the World Bank have in common?’ The Economist. 27 March 2015. Ac-
cessed January 2017: https://www.brookings.edu/blog/future-development/2015/03/27/
what-do-the-china-development-forum-lee-kuan-yew-and-the-world-bank-have-in-common/

18 T particular, the process of fiscal decentralization has been found to be an important factor in
encouraging local officials to play an active role in engaging in strong pro-business behavior, such
as promoting local infrastructure, encouraging local business and attracting foreign investment

(Montinola et al., 1995; Oi, 1992).

19 Indeed, the Chinese government now finds itself in a similar predicament that Wallace (2013a)
describes with regards to its urban bias policy. While favoring urban residents over rural runs can
help stay challenges to the government in the short run, Wallace (2013a) finds that in the long run
such a policy leads only to greater urban concentration as and an even greater threat to the regime.

20 Chen et al. (2014) moreover found no evidence that self-identification as a loyal Communist party
member on the part of the citizen increased a country-level official’s likelihood of responsiveness.
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further provides evidence to suggest that this responsiveness is substantive as he
shows that the Chinese central government is more likely to distribute transfers to
rural provinces that exhibit more social unrest. In seeking to show that citizen
grievances can have an impact on food safety enforcement then, this paper seeks to
show that citizen grievances can lead not only to increases in redistribution, but can

affect regulatory enforcement as well.

4.3 Theory and Hypotheses

4.8.1 Local government responsiveness to public grievances

(Citizens can directly communicate their preferences to local governments in a number
of ways — petitioning local government officials, expressing their grievances via social
media, or staging organized protests. The degree to which they can successfully
influence government behavior is not necessarily a function of the medium they
choose to use but of the degree which their demands have collective action potential.
Indeed, a number of previous works have demonstrated that government officials
are particularly sensitive to public challenges with collective action potential (King
et al., 2013; Wallace, 2013a; Chen et al., 2015; O’Brien et al., 2006).

In this paper, I evaluate in particular whether expressing grievances about food
safety on social media (particularly messages with collective action potential) can
influence regulatory enforcement. Though scholars are in agreement that food safety
problems ‘have contributed to a rapid decline in social trust’ in China (Yan, 2012),
and have further demonstrated that citizen dissent with regards to food safety prob-
lems can take on a variety of forms (Yang, 2013), the systematic impact of such
dissent with regards to food safety outcomes is still unclear. That being said, in
their case study of a district in Beijing, Liu and McGuire (2014) do provide some
anecdotal evidence that public grievances can push regulators to devote more re-

sources to food safety, at least in urban districts. That is, they note that in the
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wake of ‘public outcry...most of the regulatory officials [in the Changping district
near Beijing] admitted that they felt more pressure to improve urban food safety,
and as a result, they had allocated more regulatory resources to urban food safety’
(Liu and McGuire, 2014)[p. 133].

Meanwhile, existing work on the effect that social media can have on political
outcomes more generally is not sanguine about the potential for social media to sys-
tematically affect governance decisions. In fact, though some popular commentators
had expressed hope that, ‘the Internet will one day be remembered as helping to

21

transform China, byte by byte. Let a billion blogs bloom,*" scholars have been

more subdued in their assessments and so far reality has corroborated their caution
(Leibold, 2011).

The findings from this paper then, will provide evidence as to whether pressure
from social media can affect policy in a systematic, as opposed to a particularistic,
manner. On the one hand, when governments have given in to social media pressure,
they have generally been limited to specific one-off events tied to a particular person
or event as opposed to buckling to society-wide grievances (Sullivan, 2014; Hassid,
2015). On the other hand, central government censors have proven to be remarkably
effective have in engaging in internet censorship, particularly with regards to content
that has collective action potential (King et al., 2013, 2014b) — if the central gov-
ernment can censor grievances, than the local government may have less incentive to
be responsive to them.

The above discussion suggests that only social media posts with collective action
potential will put pressure on the local government to enforce food safety regulations.
However, the central government can also choose to react to food safety posts that it

deems as particularly incendiary by censoring them. To the extent that they do so,

2L Kristof, Nicholas. ‘Banned in Beijing!” The New York Times. 22 January 2011. Accessed
January 2017: http://www.nytimes.com/2011/01/23/opinion/23kristof.html
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the local government should not feel pressure to react by increasing its food safety
enforcement as it will not be able to observe these posts. As such, the first set of
hypotheses I will test are as follows:

Hla: The greater the number of social media posts with collective
action potential, the more likely it is that local officials will feel pressured
to enforce food safety regulation.

H1b: Larger numbers of censored social media posts will have a negli-
gible impact on the degree to which local officials feel pressured to enforce

food safety regulation.
4.8.2  Local government responsiveness to the media

The media can also play an important role in indirectly influencing local government
behavior as well. Media reports on food safety problems can alert both citizens
and the central government to the existence of local food safety problems, thereby
applying further pressure on local government officials to act. Their importance with
regards to alerting citizens of potential food safety problems cannot be overstated.
As Yang (2013) notes, ‘most consumers are likely to experience food safety problems
through the media rather than directly. The relationship between food safety and
the media is therefore of critical concern.” Media reports of food safety problems may
pressure local government officials to address food safety problems in anticipation of
public fallout.

Meanwhile media reports also allow the central government a mechanism with
which to monitor local government performance. Indeed, Lorentzen (2014) argues
that wholesale media censorship by an authoritarian regime is not an optimal strat-
egy precisely because the central leadership would forgo a potentially valuable tool to
monitor local government performance. In fact, in her address to a special national-

level meeting on product quality and food safety in 2007, then Vice Premier Wu
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Yi echoes this logic in stating that the ‘full publication of news reports and public
opinion about food safety problems is useful for monitoring and exposing the man-
ufacture and sale of fake and shoddy products.’??? Indeed, in many of the more
famous, and thus more studied food safety scandals like the 2004 and 2008 baby
milk scandals (Tam and Yang, 2005; Yan, 2012), the media has played an important
role in exposing harmful food production practices, prompting subsequent regulatory
action.

This leads to the next set of hypotheses:

H2a: The greater number of local newspaper articles about food safety,
the more likely it is that local officials will feel pressured to enforce food
safety regulation because of fears of bottom-up pushback.

H2b: The greater number of newspaper articles that attract national
attention about food safety, the more likely it is that local officials will feel
pressured to enforce food safety regulation because of fears of top-down

admonishment.
4.8.8  Competing bureaucratic incentives

While the above discussion emphasizes factors that may incentivize local officials to
regulate food safety more forcefully, it is also important to account for countervailing

forces that can lead local officials do shirk their duties.

22 “Wu Yi’s Address to the National Work Meeting on Product Quality and Food Safety.” 23
August 2007. Translated from Chinese: L7893 & F8#T (8 T4 0 B 2 Fl B0 W B E & (% % T
B R 18 5 T IR OLH BB E Th T AT H. Accessed January 2017: http://www.gov.cn/ldhd/
2007-08/24/content_726932.htm

23 One may contend that the central government may also have self-interested reasons to al-
low greater media freedom with regards to food safety if the foods that high government offi-
cials consume are exposed to the same risks as ordinary citizens. However, for all intents and
purposes, high government officials and other members of the elite consume specially sourced
food where such risks are minimal. Demick, Barbara. ‘In China, what you eat tells who
you are.” Los Angeles Times. 16 September 2011. Accessed January 2017: http://articles.
latimes.com /2011 /sep/16/world /1a-fg-china-elite-farm-20110917; ‘Beware the cult of Xi. The
Economist. 2 April 2016. Accessed January 2017: http://www.economist.com/news/leaders/
21695881-xi-jinping-stronger-his-predecessors-his- power-damaging-country-beware-cult
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Though the central government has clearly voiced its commitment (through pub-
lic statements, see the literature review for examples) and taken tangible actions
(through both new legislation and regulatory reform?!) to improve food safety, ac-
tual implementation and enforcement of food safety regulation is undertaken at the
local level whose officials may not have the incentive to do so.

Local government officials may decline to rigorously enforce food safety regulation
out of pressure to raise tax revenue. The focus on maximizing local government
revenue has grown out of China’s 1994 fiscal reforms (Tam and Yang, 2005; Tao and
Yang, 2008). Since these reforms, local governments have increasingly relied on fines
and license fees to make up for their budgetary shortfall. Revenue maximization is an
imperative for local government for a slew of reasons: it affects their personal income
and welfare benefits and it affects their ability to run other government programs
and policy, which in turn also affects their career prospects (Li and Zhou, 2005).

To that end, there there are a variety of ways in which local government officials
can circumvent their duty vis-a-vis food safety. For one, in the absence of national
standards, local governments may develop their own standards that protect local

industries instead of the public interest.?” For another, they may also interpret the

24 Tndeed the central government has backed up its strong rhetoric by taking tangible steps to
address the food safety crisis most notably with the ratification of Food Safety Law (FSL) in
2009 and its subsequent revision in 2015.2° The FSL provides the overall framework for food
safety regulation in China and details guidelines monitoring and supervision, increasing regulatory
standards, establishing recall and notification systems, providing increased consumer rights and
creating liability for offenders (Pagnattaro and Peirce, 2010). The FSL is joined by a number of
other laws which set quality and standards for agricultural commodities (the Agri-Food Quality
and Safety Law of 2006 and Agricultural Law of 2003), processed foods (the Law of Product
Quality of 2000 and the Law of Standardization of 2003), and imported or exported foods (Law on
the Inspection and Import and Export Commodities of 2003) (Jia and Jukes, 2013a). Meanwhile
subordinate laws and regulations deal with regulating specific aspects of the food chain or specific
food products.?8

27 Indeed implementation and enforcement of some food safety laws are codified in regulations at
the provincial level and disseminated below. Compared to those passed by the central government,
provincial food safety laws are ‘fast, flexible and customized’ (Thompson and Hu, 2007). They are
larger in number and more detailed than those set by the central government and can be revised
much more quickly to match changing food safety conditions. (Thompson and Hu, 2007; Jia and
Jukes, 2013a)
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lack of national level standards as indication that there is no ‘need’ to implement
new standards, thus protecting the profits of local food industries (Pagnattaro and
Peirce, 2010). Moreover, as empowered by Article 77 of the 2009 Food Safety Law,
they are further given the ability to take the following measures in the face of food

safety violations:

e Apply punitive fines for non-complying enterprises

Conduct field inspections of food producing or food trading sites

Sample and test food products for product quality

Quarantine or detain food, raw materials, food additives or food-related pro-

duction equipment which violate food safety standards and laws

Shut down enterprises that are producing or trading food illegally

Indeed, local government officials have tolerated substandard, even counterfeit
food because of the considerable economic benefit they enjoy from collecting taxes
and fees from local food industries (Yang et al., 2008; Thompson and Hu, 2007).
Tam and Yang (2005) document that some local officials have even gone so far as
to embrace businesses that produce counterfeit food. For example, government of-
ficials in Zhejiang’s Taishun Couny stated that they were willing to grant hygiene
licenses to businesses that clearly lacked it because the business imperative of at-
tracting investment overrode other concerns. With regards to drug safety, Yang
(2009) notes that, ‘[e]ven in the best circumstances, the local drug administration
often failed to crack down on local firms that were important to the local economy.’
Moreover even in Shanghai, which is widely agreed to have one of the country’s best
food safety regulatory bodies (Yasuda, 2015), inspectors were found to engage in

convenience sampling as opposed to random sampling not because of ignorance of
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statistical methods, but because higher-ups rarely punished violators (Wei, 2014).
Such behavior mirrors local officials negligence of other issues in favor of economic
growth, such as the environment.?

This leads to the final hypotheses:

H3: The more reliant the local government is on the food industry for

its tax revenue, the less likely it is to enforce food safety regulations.

4.4 Data

4.4.1  Measuring food safety requlation

A good measure of responsiveness to food safety should be able to capture both the
amount of resources that the government expends to address the food safety crisis as
well as the efficacy of such an expenditure. Given this, [ argue that a reasonable proxy
for food safety regulation in China is a measure of profits from the food industry.

For one, the pursuit of higher profits is itself the main driver of the proliferation
of adulterated or unhygienic food. Any regulatory action that actually succeeds in
restricting the degree to which companies use less expensive food products that are
unsafe for consumption should impact profits. It follows, then, by using this measure,
we can further assess the extent to which food safety regulation actually has a real
impact on food safety.

For another, the reliability of this measure is also likely to be better than alter-
native measures of food safety regulation, like government spending on food safety

regulation or food safety related health incidents. With regards to the former, gov-

28 As Elizabeth Economy notes with regards to environmental protection, local regulatory officials
report to local government officials, not the central government. Meanwhile the local government
often colludes with local industry “to pollute well above legal limits—either because the officials
have a financial stake in the enterprise or because they are afraid that closing a factory, or making
it more expensive to operate, will diminish local employment and lead to social unrest, which is
now a very serious problem all across China. In other cases, local officials want to do the right
thing but are too weak in the face of powerful enterprise managers.” (Economy, Elizabeth. “China
vs. Earth.” Council on Foreign Relations 7 May 2007. Accessed September 2015:
http://www.cfr.org/china/china-vs-earth/p13233 )
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ernment officials may have strong evidence to over-report the amount that they spend
on food safety enforcement. If governments are more likely to do this in response
to public pressure for better food safety, this would bias any subsequent analysis of
government responsiveness to food safety concerns up. Moreover with regards to the
latter, there is strong evidence to suggest that the Chinese government under-reports
food-related illnesses. For example, in the past ten years, the Chinese government
has reported fewer than 20,000 major food poisoning incidents a year. The real num-
ber is undoubtedly higher considering that this number is lower than those reported
by developed countries like the US, which has both much more stringent food safety
laws and much fewer people (Lam et al., 2013). If government officials are more likely
to under-report following a food safety scandal to obscure the extent of the problem,
then any subsequent analysis may falsely attribute government response to a food
safety crisis to be much larger than it really is. Though the use of other measures
would be welcome as robustness checks, they are unfortunately neither available nor
likely to be as reliable as the profit measure.

Moreover, even if such variables were available, their ability to measure both the
effort and efficacy of food safety regulators would be limited. The amount of money
that the government devotes to enforcing food safety regulation is a good measure
of government effort but not efficacy. Meanwhile, the number of people negatively
affected by poor food safety would better reflect the efficacy of food safety regulation,
not effort. A measure of food profits, by contrast, is able to capture both government
effort and the efficacy of food safety regulation (the trade-off being that it is not
possible to estimate these effects separately).

Meanwhile, given that economic growth is the primary criterion in Chinese gov-
ernment officials performance evaluations and that greater industry profits are an
important criteria for economic growth, any incentive to mis-report profits should
lean towards over-reporting, rather than under-reporting. Such a bias would make
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it more difficult to find any evidence of government regulatory intervention, lending
more credence to any relationship that is found between grievances and food safety
regulation.

There may, however, be concerns that using changes to the profits from the food
industry as a measure of regulatory enforcement may be problematic if the food
industry exhibits too much concentration. This is because undue market power can
give firms the ability to protect their profits by manipulating prices, thereby muting
the ability to use profits as a reliable indicator of food safety enforcement. Given, as
previously mentioned, that there are some 200 million farming households (with an
average of 1-2 acres per farm) and at least 400,000 food processing centers (most with
10 employees or fewer), concerns about a monopolistic food industry are not realistic.
Meanwhile, though the food industry has generally been moving in the direction of
increasing market concentration, it would be premature to characterize the structure
of the Chinese food industry as anything close to approximating oligopolistic. As
shown in Table 4.1, market concentration as measured by the Herfindahl index (where
0 describes a perfectly competitive market and 1 describes a market with a single
monopoly) in the food industry is still quite low.

At the same time, the food industry in China is moving toward increased spatial
agglomeration (Ge, 2009; Wu et al., 2016b). While the Spatial Gini Coefficient sug-
gests that the absolute level of agglomeration is still quite low, the values reflected
in the Ellison-Glaeser index suggest the amount of agglomeration is substantive.?’
There is however no clear relationship between greater agglomeration and compet-

itive pricing, as this relationship is further conditional on existing transportation

29 The ad hoc thresholds that Ellison and Glaeser (1997) provide for interpreting their index
is as follows: given « represents the value computed by the Ellison-Glaeser index, industries with
~ >0.050 are very localized, industries with 0.020 < v < 0.050 are somewhat localized and industries
with v < 0.020 are barely localized. However, these ad hoc thresholds should be interpreted with
caution especially as they were constructed vis-a-vis how they aligned with anecdotal knowledge
of the degree of localization in US industries. To that end, Cassey and Smith (2014) suggest that
interpretation of the index can be improved by simulating confidence intervals for the index.
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Table 4.1: Concentration and industrial agglomeration of food and tobacco industry
in China, 2000-2009

Year Herfindahl Spatial Gini Ellison-Glaeser

Index Coefficient Index
2000 0.0118 0.0898 0.1045
2001 0.0139 0.0216 0.0151
2002 0.0080 0.0354 0.0381
2003 0.0090 0.0705 0.0820
2004 0.0116 0.0329 0.0320
2005 0.0115 0.0429 0.0485
2006 0.0107 0.1042 0.1366
2007 0.0309 0.0976 0.1049
2007 0.0419 0.0700 0.0621
2009 0.0365 0.0530 0.0387

Recreated from Tables 1 2, and 3 of Qian et al. (2014)

costs. Generally, economic models suggest that firms charge competitive prices when
customers bear the whole of the transportation costs, under the so-called shopping
model, which fits consumer buying habits for food (Fujita and Thisse, 1996, 2013).
Finally, using profits as a measure of food safety enforcement may also better
reflect existing evidence of how local officials choose to enforce food safety. As Tam
and Yang (2005) argues, the revenue imperative may also affect the type of regulation
that officials are likely to pursue, leading them to favor revenue-generating measures
such as financial penalties over other more effective, but less lucrative measures such
as closing down factories or criminal prosecution of violators. Indeed, while the 2009
FSL law increased the potential penalties for food safety violators (Jia and Jukes,
2013a), many noted that these fines are still often much too low to do much to
deter illegal behavior, especially for larger companies.®® While such penalties are
less likely to put people out of business, they are likely to both hurt the bottom line

and increase the stream of revenue to the local government.

30 Liang, Jiangtao. ‘Increasing the intensity of management of food safety in those large-scale
food enterprises.” ( A ARBWEFHEZEEEFR W NIMA) [English translation from Jia and
Jukes (2013a)] Hubei Daily (Jingchu Online). Accessed January 2017 : http://focus.cnhubei.com/
original /201104 /t1671057.shtml
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Data for the total profits made by businesses engaged in food production related
activities are available on a province-monthly basis from the University of Michigan

China Data Center’s Monthly Industrial Database.?!
4.4.2  Measuring food safety grievances

Grievances over food safety in China are measured by the number of messages, or
weibo, concerning food safety posted to the Sina Weibo website, a Chinese microblog-
ging social media platform launched in 2009. The University of Hong Kong Jour-
nalism and Media Studies Center Weiboscope Project has regularly sampled weibo
posts since 2011 and has made the posts it has collected in 2012 publicly available.?
The sample includes more than 222 million posts, a portion of which was sampled
from 350,000 Chinese microbloggers with more than 1,000 followers as well as an-
other portion of microbloggers randomly sampled. Along with the posts themselves,
the Weiboscope project provides information with regards to the time of posting,
the provincial location of the poster, whether the weibo post was retweeted to other
weibo users and whether or not the weibo post was censored. The methodology
for how the weibo posts were extracted and refined is detailed in Appendix B.1. To
briefly summarize, weibo posts were extracted using key words related to food safety.
A supervised machine learning model was then used to classify weibo posts as being
about food safety or being not about food safety.

In order to test the hypothesis that governments are more likely to be responsive
to grievances that have collective action potential, I test government responsiveness
to Log Retweeted Weibo Posts the log of the number of weibo grievances that were

retweeted, that is, forwarded, from other weibo users. The more posts that have

31 These include agricultural goods, processed foodstuffs and drinks. The specific categories, as
labeled by the China Data Center are “Agricultural and Sideline Foods Processing”, “Food Pro-
duction”, and “Wine, Drinks and Refined Tea Manufacturing Industry.”

32 Data available here: http://weiboscope.jmsc.hku.hk/datazip/. Data methodology is detailed in
Fu et al. (2013)
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been forwarded or retweeted, the greater the potential for collective action in that
province. If the government is motivated by concerns of social unrest in responding to
citizen grievances, then their response to retweeted posts should should be reflected
in lower profits for the food industry as the government increases enforcement of
food safety regulation.

I also test government responsiveness to Log Raw Weibo Posts and Log Censored
Weibo Posts. If the government is only responsive to grievances with collective action
potential, then I would expect there to be either no relationship between the number
of raw weibo posts (because they have no bite) or censored weibo posts (because
no one can see them) on government enforcement of food safety problems. If on
the other hand, the government is somewhat responsive to grievances even without
collective action potential, then I would expect there to be some relationship between
the number of raw weibo posts on government enforcement of food safety problems,
but this responsiveness should still be less than local government responsiveness to

retweeted weibo posts, that is, posts with a collective action potential.
4.4.3 Measuring media coverage of food safety

Media coverage on food safety is measured by the number of Chinese news articles
concerning food safety in 2012 extracted from the WiseSearch database, which offers
the world’s largest collection of Chinese language newspaper articles. More detailed
information about the database and how this data was extracted is again available
in Chapter 2. To briefly summarize, newspaper articles were extracted using key
words related to food safety. A supervised machine learning model was then used to
classify newspaper articles as being about food safety or being not about food safety.

While it is not possible to cleanly separate whether media of food safety coverage
pressures local government officials to enforce food safety regulation because they

are anticipating bottom-up reproach from its citizens or top-down reprimands from
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the central government, I nevertheless attempt to gauge the relative importance of
the former by estimating the relationship between Log Articles about Province; from
Province; on food safety regulatory enforcement. The rationale here is that reports
about coverage about food safety problems in one’s one province is more likely to
attract local attention and thus bottom-up displeasure with the local government’s
enforcement of food safety regulation.

Meanwhile, in order to assess how much top-down monitoring can spur local gov-
ernment enforcement, I also estimate the relationship between Log Articles about
Province; from Province_; and Log National Articles about Province;. The former
measures the the media coverage that outside provinces devote to food safety prob-
lems in one’s own province while the latter measures national media coverage of
food safety problems in one’s own province. The rationale is that the more outside
media coverage there is, the more national attention there is of a food safety cri-
sis. Such coverage is more likely to attract the attention of higher level government
officials, which may encourage local government officials to more vigorously enforce

food safety regulation.
4.4.4  Measuring countervailing incentives to enforce food safety

The model also tests whether provincial governments may be swayed by competing
economic interests in regulating food safety by including the covariate Food Tazes
(% Government Revenue) which is a measure of the proportion of provincial govern-
ment revenue contributed by taxes from food-related industries for a given provincial
month. This variable was constructed by dividing the amount of taxes remitted to
the provincial government from the food industry by the total volume of taxes that
the provincial government received. This data was obtained from the University of

Michigan China Data Center’s Monthly Industrial Database.?3

33 The categories used to delimit the food industry are the same categories outlined in footnote 31.
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Here, the expectation is that local governments which are more reliant on tax
revenues from food production may be less inclined to rigorously enforce food safety
policies because they are reliant on such revenues to fund other government expen-
ditures and because such enforcement may negatively affect economic growth, a key

part of a government’s cadre’s performance evaluation.
4.4.5 Controls

Dissatisfaction with food safety may lead to lower profits not only through govern-
ment regulation but also through decreased consumer demand as people are simul-
taneously citizens and consumers and can use their status as the latter to express
their discontent with food safety levels. In order to isolate the effect of government
responsiveness, | include the covariates Food Sales Revenue per Capita. Food Sales
Revenue per Capita measures the sales revenue from the food industry divided by
the total number of people per province to arrive at the average consumer sensitivity
to food safety concerns per province. This data was obtained from the University
of Michigan China Data Center’s Monthly Industrial Database using the same cate-
gories outlined in footnote 31.

I also control for provincial level covariates including GDP per capita, the per
capita GDP of a particular province and Log Population and the Urban %, the
percent of the population that is classified as urban. GDP per capita is also likely
an important indicator of the purchasing power of provincial consumers while Log
Population is a good indicator of the market size of a particular province.

Summary statistics for the variables can be found in Table 4.2.
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Table 4.2: Summary statistics

Mean SD Median Min Max IQR
Food Industry Profits (¥) 1.63e4+06 1.9e+06 9.95e+05 -7.85e4+04 9.41e+06 1.71e+06
Raw Weibo Posts 544 1.14e+4-03 165 1 8.87¢+03 344
Retweeted Weibo Posts 200 454 52 0 3.88e+03 118
Censored Weibo Posts 48.7 143 10 0 1.22e+03 235
Food taxes (% Gov Revenue) 0.0464 0.0387 0.0332 -0.00622 0.195 0.0399
Food Sales Revenue per Capita (¥) 0.462 0.327 0.389 0.0321 1.39 0.425
GDP per Capita (¥) 4.34e+04 1.95e+04 3.64e+04 1.64e+404 le4-05 2.45e+4-04
Urban (% Pop) 0.361 0.101 0.369 0.17 0.538 0.158
Population 4.35e+07  2.74e+07 3.75e+07 3.03e+06 1.06e+08 3.61e4-07

4.5 Empirical Analysis

Where both the number of observations per panel is small and the number of pan-
els is small, Bayesian multilevel models have been found to be more efficient than
maximum likelihood estimators. This is because because instead of using the post-
estimation adjustments that are common in maximum likelihood strategies, Bayesian
estimation strategies directly model heteroscedasticity and contemporaneous corre-
lation in the data (Shor et al., 2007).3* As such, I use a Bayesian multilevel model

to estimate to what degree social grievances and economic interest affect food safety

34 Note that Stegmueller (2013) finds that both the parameter estimates and the 95% confidence
intervals (i.e. efficiency of the estimates) for individual effects in linear and non-linear mixed
models for both maximum likelihood and Bayesian estimation strategies are similar. However, his
analysis is based on data where there are at least 500 observations (T) per country ( 5, 10, 15, 25,
and 30), whereas Shor et al. (2007) test the results for much smaller time periods, 5, 20 and 50
observations (T) per country (5, 15, 50, 500), which more closely approximates the type of data used
in the analysis in this chapter. As a side note, recall that in Chapter 2 on unraveling food safety
crises, the observations were measured on a province-day level, such that each group (province) had
365 observations (T) and with 14 provinces total. This better approximates the conditions that
Stegmueller (2013) based his findings on and suggests that a Bayesian analysis would probably not
give very different results from the ML analysis conducted in that chapter.
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regulation (note I also estimate the maximum likelihood estimates and find that the
results are substantively similar, models available upon request). All covariates are

lagged by one month.? The model was specified as follows:

yie = 0" X1 + %T + 0t + €11

y;+ is the dependent variable and X, 1 is a n x k matrix of independent vari-
ables. Both are measured on the provincial-month level where j € [1,2,...5] denotes
the province and ¢ € [1,2, ..., t] denotes the month. Meanwhile 6 is a a k dimensional
parameter which estimates the relationship between the dependent and independent
variables. Finally gamma; is measure of provincial-level random effect, ¢, is a mea-
sure of the month-level random effect and €;,_; is the unit-level error. The model is

estimated using the following prior distributions:

6 ~ multivariate normal(ug, o%)
Y,y Ys ~ 1i.d. multivariate normal(0, ¥,)

81, -y Op ~ 1.1.d. multivariate normal(0, Xy)

o? ~ inverse-gammal(vy/2, vy0g /2)

Y., ~ inverse-Wishart(7,,, E;OI)

Y5 ~ inverse-Wishart(ns,, S5, )

The models were run using non-informative priors and convergence of three par-

35 Theoretically if we are interested in not merely reactionary but more systemic, programmatic

by the government responses to food safety scares, then it is reasonable to expect that the result
of any sustained effort to have a time delay
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allel chains.?®.3" The models were assessed to have converged if 1) the trace plots
for each parameter suggest convergence, 2) if there no evidence of autocorrelation in
the plots for each of the parameters and with regards to the effective sample size for
each parameter, the Geweke convergence diagnostic statistic does not reject the null
hypothesis that the Markov chain is stationary®® Finally note that since Bayesian
models return posterior distributions of parameters, the results reported in Table 4.3
then are not the same as the classical framework’s point but the mean and standard

deviation of the posterior distribution for each parameter.
4.5.1 Testing local government responsiveness to citizen grievances

In order to assess how responsive the local government is to citizen grievances, in
Table 4.3, I estimate how much enforcement of food safety regulation changes in
response to i) the raw number of weibo posts (Model 1) ii) retweeted weibo posts
(Model 2) and iii) censored weibo posts (Model 3). Of the three measures of food
safety grievances, only the within effect Log Retweeted Weibo is found to have a statis-
tically significant effect on government enforcement. This suggests that governments
do indeed pay attention to grievances, but only if they demonstrate collective active
potential. Moreover, the results suggest that local officials are more likely to be
responsive to food safety concerns when they receive an unusual level of grievances
with collective action potential over time. The importance of the threat of collec-
tive action in spurring the local government to action is further corroborated by the
lack of statistical significance in the parameter estimates for Log Raw Weibo, sug-

gesting further support for Hypothesis 1a. Further, the null effect of the censored

36 T also estimate a version of the model that uses the MLE estimates are the priors. This is
commonly known as an empirical Bayes model. The results are largely consistent.

37 These models are run using Hadfield et al. (2010). See (Hoff, 2009) for more details on the
distributions for the full conditionals

38 In particular, the Geweke diagnostic takes two non-overlapping parts of the Markov chain, and
conducts a difference in means test to see if the two parts of the chain are from the same distribution.
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Table 4.3: Effect of citizen grievances on food safety enforcement by month

Model 1 Model 2 Model 3
Raw Weibo Retweeted Weibo Censored Weibo
Log Raw Weibo (Within) —0.138
(0.079)
Log Raw Weibo (Between) —0.000
(0.097)
Log Retweeted Weibo (Within) -0.109
(0.055)
Log Retweeted Weibo (Between) —0.006
(0.102)
Log Censored Weibo (Within) —0.069
(0.051)
Log Censored Weibo (Between) —0.019
(0.092)
Food Taxes (% Total) (Within) 0.721 0.758 0.699
(1.176) (1.164) (1.178)
Food Taxes (% Total) (Between) 10.596 10.523 10.723
(3.922) (3.929) (3.943)
Food Sales Revenue Per Capita (Within) 0.845 0.851 0.839
(0.381) (0.375) (0.381)
Food Sales Revenue Per Capita (Between) 0.948 0.942 0.905
(0.439) (0.454) (0.455)
Log GDP per capita 0.714 0.736 0.765
(0.406) (0.435) (0.410)
Log Population 0.778 0.786 0.790
(0.146) (0.139) (0.123)
% Urban —1.926 —1.977 —1.913
(1.025) (1.028) (1.021)
Intercept —17.552 —7.880 —8.254
(5.110) (5.397) (4.894)
N 279 279 279
Province 31 31 31

Standard deviations in parentheses

Estimates in bold indicate that the MCMC p-value is 0.05 or lower.
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FIGURE 4.1: Effect of retweeted weibo over time on food safety enforcement

weibo suggest that while censorship may be effective in limiting awareness about
grievances more generally, this also has the effect of limiting the local government’s
particular awareness about food safety grievances, limiting any possible response,
which suggests support for Hypothesis 1b.

Turning to to the substantive interpretation of the parameter estimates, we can
see in Figure 4.1, that while the within effect of Log Retweeted Weibo Posts does have
a substantive impact on food safety governance, this effect pales in comparison to the
between effect of Food Taxes as Percentage of Government Revenue. To further probe
the magnitude of this difference, I find that the predicted level of profits in the food
industry falls by around 160,000 yuan (approximately 25,000 USD%) if a province
goes from the 10th percentile in terms of the number of food safety grievances to the

90th percentile.

39 All conversions were done using the 2012 RMB/USD nominal exchange rate of 6.3123 provided
by the World Bank.
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4.5.2  Testing local government responsiveness to media reports

Next I turn to assessing local government responsiveness to media reports about
food safety. As theorized, media reports about food safety may either motivate local
governments to better enforce food safety regulation because of either fear of citizen
grievances from the bottom-up or fear of top-down admonishment from higher levels
of government.

To test whether local governments may be motivated to improve food safety reg-
ulation because of fears that local media reports about food safety problems may
have a galvanizing effect on the local populace, in Table 4.4, T assess the relation-
ship between Log Articles about Province; from Province; on food safety regulation.
While there is a negative relationship between the within effect of Log Articles about
Province; from Province; on food safety regulation, it not significant at the 5% level,
only at the 10% level. Despite the relatively weak level of statistical significance,
I find that there is a strong substantive relationship between Log Articles about
Province; from Province; and food safety regulation. In particular, I find that going
from the 10th to 90th percentile of locally reported food safety scares over time is
associated with a 220,000 yuan (a little less than 35,000 USD) fall in food industry
profits. Meanwhile, from the marginal effects plot in Figure 4.2, there is a clear neg-
ative relationship between local media coverage and food industry profits, suggesting
support for Hypothesis 2a.

Meanwhile to assess the degree to which local governments may feel compelled
to enforce food safety regulation because of top-down monitoring, I test the rela-
tionship between Log Articles about Province; from Province_; and Log National
Articles about Province; and food safety enforcement in Models 5 and 6 respectively.
From Model 5, we can see that the between effect Log Articles about Province; from

Province_; has a negative and statistically significant effect on profits in the food
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industry. Meanwhile, in Model 6, though neither the between nor within effect of Log
National Articles about Province; is significant at the 5% level, the between effect
of Log National Articles about Province; is significant at the 11% level. Together,
these results which provide evidence to suggest that local governments are also sen-
sitive to food safety coverage from newspapers with a national audience, supporting
Hypothesis 2b.

Indeed, regardless of the statistical significance of the parameter estimates, Fig-
ures 4.3, 4.4 provide strong evidence to suggest that these variables have a large
substantive effect on food safety governance. Indeed, despite having a lower level of
statistical significance, the substantive effect of Log National Articles about Province,
(Between) is even larger than that of Log Articles about Province; from Province_;
(Between) , suggesting that local governments are particularly sensitive to food safety
coverage from newspapers with newspapers that explicitly have national readership.
Indeed, while the predicted level of food profits falls by more than 1 million yuan
(around 158,000 USD) if a province goes from the 10th to 90th percentile in terms of
general outside newspaper coverage of food safety problems across provinces, the pre-
dicted level of profits falls by 1.45 million yuan (around 230,000 USD) if a province
goes from the 10th to 90th percentile in terms of food safety coverage by a newspaper
with a national level audience.

Overall then, the model estimates across Models 4, 5, and 6 suggest that media
coverage of food safety problems can have an important effect on local government
enforcement of food safety regulation. The results further suggest that if the re-
lationship between media coverage and food safety regulation is driven by fear of
public fallout, the effect of more likely to be temporal (recall only the within effect
of Log Articles about Province; from Province; is significant). Meanwhile if the re-
lationship between media coverage and food safety regulation is driven by fear of

top-down admonishment, the effect is more likely to be structural (recall only the
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between effects of Log Articles about Province; from Province_; (Between) and Log
National Articles about Province; are found to affect food industry profits). Finally,
the size of the parameter estimates also suggest that local government officials are
more sensitive to potential admonition from above than push back from below.
Meanwhile recall that when examining the effect of newspaper coverage on food
safety governance, the dataset is limited to the 14 provinces for which there are
newspapers available from the WiseSearch database, so the results are not strictly
comparable to those found in Table 2. It is noteworthy however, that while citizen
grievances are able to affect food safety governance within provinces, there appears
to be no relationship between responsiveness to grievances over food safety across
provinces (i.e. the between effect). This suggests that governments are only respon-
sive to citizen grievances when they represent a break from the past behavior. Mean-
while, the relationship that we uncover between food safety governance and media
coverage of food safety crises is more systematic in nature — provinces that generally
get more press about food safety compared to other provinces are more likely to do
something about it. These results suggest systematic change in food safety enforce-
ment is more likely to come about through media coverage than through social media

posts, especially media coverage that attracts national attention.
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Table 4.4: Effect of media coverage on food safety enforcement by month

Model 4 Model 5 Model 6
Bottom-up Top-Down Top-Down

Log Articles about Province; —0.230

from Province; (Within) (0.139)

Log Articles about Province; 0.061

from Province;(Between) (0.148)

Log Articles about Province; —0.084

from Province_; (Within) (0.055)

Log Articles about Province; —0.519

from Province_; (Between) (0.253)

Log National Articles —0.080

about Province; (Within) (0.055)

Log National Articles —0.694

about Province; (Between) (0.437)

Food Taxes (% Total) (Within) 1.234 —0.110 —0.125
(1.886) (1.434) (1.415)

Food Taxes (% Total) (Between) 3.946 11.982 11.489
(7.046) (6.187) (6.897)

Food Sales Revenue Per Capita (Within) 1.754 1.483 1.462
(0.539) (0.472) (0.475)

Food Sales Revenue Per Capita (Between) 1.497 0.199 0.162
(0.742) (0.736) (0.897)

Log GDP per capita (Between) 0.521 1.619 1.751
(0.468) (0.626) (0.832)

Log Population (Between) 0.949 1.262 1.335
(0.290) (0.233) (0.308)

Urban (% Population) (Between) —1.118 0.107 0.184
(1.817) (1.297) (1.478)

Intercept —9.039 —24.652 —27.864
(6.433) (8.278)  (12.105)

N 126 126 126

Province 14 14 14

Standard deviations in parentheses

Estimates in bold indicate that the MCMC p-value is 0.05 or lower.
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4.5.8  Testing local government responsiveness to food industry tax revenues

Lastly, I also evaluate the degree to which local governments may be motivated by
competing economic incentives when enforcing food safety regulation. That is, local
governments are often tasked with implementing other other policy objectives. To
the extent that local government officials rely on tax revenues from the food industry
to implement these other objectives, the less likely they are to enforce regulations for
those industries. A less charitable rationale may be that the more local government
officials rely on tax revenues from the food industry to line their own pockets, the less
likely the more likely they are to overlook food safety problems in the food industry.

In either case, if this hypothesis is true, we should expect an increase in Food
Tazxes as Percentage of Government Revenue to be associated with increased food
industry profits. In Models 1, 2, and 3 in Table 4.3, we indeed find a positive
and significant relationship between the between effect of Food Taxes as Percentage
of Government Revenue and food industry profits. These results suggest that a 1%

increase in Food Taxes as Percentage of Government Revenue over time is associated
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with 10.5% (Model 2) increase in food industry profits. The substantive effect of this
relationship is explored in Figure 4.5. In particular the predicted effect on profits
increases by almost 840,000 (approximately 133,000 USD) yuan if a province goes
from being in the 10th percentile to the 90th percentile in terms of reliance on taxes
from the food industry as a source of a revenue.

Meanwhile in Models 5 and 6, there is a similar relationship estimated between
the between effect of Food Taxes as Percentage of Government Revenue and food
industry profits, though it is only significant at the 10% level. However, as in Models
1, 2 and 3, the substantive effect of still reigns large. The estimated difference (using
the parameter estimates from Model 5) in going from the 10th to 90th percentile
in terms of its between effect is estimated to be an even larger 2.3 million yuan
(approximately 370,000 USD). The marginal effects plot for the relationship between
Food Tazes as Percentage of Government Revenue and food safety profits given in
Model 5 is shown in Figure 4.6. Meanwhile recall that because the models estimated
in Table 4.4 are subset to only the 14 provinces for which there are newspapers about
food safety. As such, the different substantive effect estimated for the relationship
between Food Tazes as Percentage of Government Revenue and food industry profits,
in Models 1, 2, and 3 on the one hand and Models 5 and 6 on the other hand may

be due to this discrepancy.
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Finally, it is worth questioning whether the positive and significant effect found
between Food Industry Profits and Food Tazes as Percentage of Government Rev-
enue more broadly is a result of an endogenous relationship between the two. It is
perfectly conceivable for instance, that when profits in the food industry are high,
they will contribute a greater share of total government revenue, explaining the pos-
itive effect that found between Food Taxes as Percentage of Government Revenue
and food industry profits. To examine this possibility, I include the lag of the de-
pendent variable in the model to control for the potential endogeneity between the
two variables. If the only reason that food taxes collected by the government at
time ¢-1 have a positive and significant relationship with food profits at time ¢ is
because of higher food profits at time ¢-1, than including higher food profits at time
t-1 should eliminate any relationship that we find between Food Taxes as Percentage
of Government Revenue and Food Industry Profits.

Unfortunately the design matrix exhibits a high degree of multicollinearity when

155



I'include the lagged dependent variable, Food Industry Profits;_1, as a control for both
the dataset with the weibo data.?® and the dataset with the newspaper articles*!
However, no such issues with multicollinearity are apparent when I drop both the
weibo and newspaper variables from the dataset as this allows me to expand the
dataset beyond the year 2012, to all available province-months, December 1999 to
January 2013. Given that the relationship between Food Taxes as Percentage of
Government Revenue holds regardless of whether these variables are included, such
an analysis should still be valid.

In Table 4.5, T present the results of estimating a model with a lagged DV when
the data is measured at the province-month level (Model 6). Here we can see that
the parameter estimate for Food Tazes as Percentage of Government Revenue is still
significant, albeit noticeably reduced in size. This suggests that while an aspect of
the relationship between Food Tazes as Percentage of Government Revenue and Food
Industry Profits is endogenous, Food Taxes as Percentage of Government Revenue
also has an independent effect on Food Industry Profits. Moreover, there is now
evidence to suggest that this relationship exists both within provinces over time
and across provinces as well, as evidenced by the positive and significant parameter
estimates for both the within and between effects of Food Tazes as Percentage of
Government Revenue.

In Figures 4.7 and 4.8 we can see that both the between and within effect of Food
Taxes as Percentage of Government Revenue have a substantive impact on food prof-
its, though the between effect is larger. Compared to the previous models where the
potential endogeneity between Food Taxes as Percentage of Government Revenue
and profits was not addressed, if anything the substantiveness of the relationship

has increased. Instead of an increase of anywhere from 840,000 to 1.45 million yuan

40 The variance inflation factor of the between effect of the lagged DV was 19.6
4l The variance inflation factor of the between effect of the lagged DV was 23.4
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Table 4.5: Effect of food taxes as a percentage of total revenue on food safety en-
forcement by month

Model 7*
Intercept 21.598
(1.942)
Food Taxes (% Total) (Within) 0.140
(0.040)
Log Food Profits (Within) 0.365
(0.102)
Food Sales Revenue Per Capita (Within) 0.003
(0.013)
Food Taxes (% Total) (Between) 0.442
(0.171)
Log Food Profits (Between) —0.219
(0.109)
Food Sales Revenue Per Capita (Between) — 0.050
(0.046)
Log GDP per capita 0.008
(0.011)
Log Population 0.009
(0.004)
Urban (% Population) —0.002
(0.036)
N 279.000
Province 31.000

increase in profits predicted by previous model specifications, the predicted increase
in profits for a province that goes from the 10th to 90th percentile of Food Tazes as
Percentage of Government Revenue vis-a-vis other provinces (that is, the between
effect) is an even greater 1.8 million yuan (approximately 285,000 USD). Meanwhile
the substantive impact of increasing reliance on food taxes as a source of revenue
over time (the within effect) is associated with a predicted increase of a more modest
325,000 yuan (approximately 51,000 USD). This is still substantively larger than the

160,000 shortfall predicted for a similar change in the number of grievances (Model
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2), though smaller than the 1 million yuan shortfall predicted by increased monitor-

ing by the central government (Model 5).
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To give a brief overview, while I find substantive evidence of local government
responsiveness to public grievances, such responsiveness is highly conditional in na-
ture. In particular, evidence from my analyses suggest that the public’s ability to
prod local government officials into better food safety enforcement is contingent on
the degree to which they are able to back up their complaints with threats to collec-
tive action. Meanwhile, local news coverage of food safety problems may also mo-
tivate local government enforcement of food safety regulation, though the nature of
the relationship appears to be temporal rather than structural in nature. Top-down
monitoring of local officials vis-a-vis media coverage from outside provinces appears
to be a stronger motivator, especially if the coverage attracts a national readership.
However, overall, local government officials are still far more sensitive to potential
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competing government incentives when making decisions about food safety enforce-
ment, suggesting that while pushing or prodding from the bottom-up or top-down

can have an effect on local government behavior, such an effect is limited.
4.6 Conclusion

Governments cannot reasonably be expected to monitor and inspect all businesses to
validate that they are producing or selling food that is safe for public consumption —
indeed the size of China’s food production and distribution market all but precludes
this possibility. They should however, set the rules of the game and enforce them to
signal the consequences of violations and the serious of their resolve to enforce them
in order to maintain the health and safety of food consumers.

Many local government officials, unfortunately, have neglected this duty as they
have often been more interested in fulfilling the demands of the revenue imperative as
opposed to public health. To the extent that citizens are able to threaten domestic
instability because of their displeasure with food safety outcomes or that media
coverage is able to expose food safety violations, it may incentivize governments
toward better enforcement of food safety regulation.

The reactive approach that a concerned public and media landscape provide to
reducing food safety risk however can only be a complement, not a substitute for a
functioning regulatory body — a fuel for reform but not sufficient to constitute the
reform itself. For example, though the Fuyang government began to take action to
address quality problems with baby milk formula in Anhui in 2004 following media
coverage on the subject, such measures were “at best ineffectual and the number of
babies suffering from serious malnourishment caused by the consumption of fake milk
continued to rise” (Tam and Yang, 2005). And more broadly, though media coverage
of food safety incidents highlights incidents of chemical contamination, according to

the Chinese Ministry of Health, the main threat to food safety is actually micro-
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biological contamination Yan (2012).4?

As such, though authoritarian responsiveness can perhaps help stave off regime
instability, it leaves much to be desired with regards to effective food safety regu-
lation. Ultimately, however, though purely relying on citizen grievances or media
coverage has obvious shortcomings with regards to effective food safety regulation,
it is still important to take these factors into account in order to understand the

politics of food safety regulation in China.

42 Ellis, Linden and Jennifer Turner. ‘Food Safety: Where we Stand in China.” Wilson Center
China Environment Forum. 18 December 2007. Accessed January 2017: https://www.wilsoncenter.
org/event /food-safety-where-we-stand-china
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5

Perceptions and Food Safety Regulation in China

5.1 Introduction

With 582 million incidences of foodborne disease and 351,000 associated deaths in
2010,! the consumption of unsafe food poses significant risks to both global health
and economic growth. Unfortunately given current trends, these risks are only likely
to grow over time. For one, though technological innovation has made the realization
of a Malthusian catastrophe increasingly improbable, the resulting bounty has been
and will likely continue to be predicated on agricultural and industrial inputs which
have proven harmful to human health. Moreover, as rising incomes and increased ur-
banization shifts food consumption toward meat, dairy, fresh produce and processed
goods, the risk of foodborne disease and chemical contamination is also correspond-
ingly augmented. Finally, as the volume of international agricultural trade expands,
tracing and sourcing primary and processed foods becomes an ever greater challenge,
putting an increasing strain on quality assurance.

In the face of these risks, food regulatory bodies can play an important role in

1 “World Health Day 2015: From farm to plate, make food safe.’ http://www.who.int/
mediacentre /news /releases/2015/food-safety /en/

161


http://www.who.int/mediacentre/news/releases/2015/food-safety/en/
http://www.who.int/mediacentre/news/releases/2015/food-safety/en/

safeguarding public health. Indeed, that regulatory bodies are necessary at all for
ensuring food safety is a function of the very invisibility of food safety problems
— consumers are unable to rely on heuristics like sight, taste and smell to detect
biological and chemical contaminants, nor do they possess the knowledge or resources
to conduct the testing necessary to doing so. To push this logic further however,
consumers are also no more capable of validating the evaluations that regulatory
bodies make on their behalf. As such, consumer perceptions of the role that food
safety regulations play in safeguarding public health may be just as important as
their actual ability to do so with regards to the efficacy of such regulations.?

Perceptions about food safety regulation may shape the subsequent efficacy of
such regulations in a number of ways. In a narrow sense, the extent to which a
consumer is willing to purchase a product regulated by a particular regulatory body
may be conditional on the extent to which citizens believe either that the respon-
sible regulatory body has the public interest at heart or the ability to adequately
enforce regulation. Moreover, perceptions of the regulatory agency may also influ-
ence broader perceptions of food safety in general. A straightforward implication is
that people who are confident in the ability of regulators to faithfully execute regula-
tory policy may perceive their overall food safety levels to have risen after purchasing
the regulated product. However, interestingly, it may also conversely lead those who
cannot afford to pay a premium for the ‘safer’ product to be less certain about the
safety of the food they are able to purchase. The overall effect of the introduction of
such regulation may be a sharper bifurcation of people who do and who do not have
confidence in their food safety.

I provide evidence for these arguments in the context of food safety certification

systems in China. In so doing, I seek to answer the following questions: To what

2 Note previous literature has also noted the importance of perceptions and risk communication
to shaping regulations (Frewer et al., 1996; Kuran and Sunstein, 1999; Grunert, 2005)
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extent do consumers make evaluations about food safety regulation based on the
degree to which they trust the regulatory institution in question? And to what
extent does the accessibility of ‘safe food” affect subsequent consumer perceptions of
their individual food safety level?

In what follows I give a brief overview of the food safety situation in China. I then
further flesh out the main arguments of the paper. Next I outline the survey design
for the survey questionnaire I developed for probing these arguments and present
some preliminary results from the sample of internet respondents. To preview, I
find that public trust in regulatory institutions has a positive and substantive effect
on the efficacy of food safety regulation. Meanwhile, I also find evidence to suggest
that trust in food safety regulatory bodies also plays an important role in influencing
one’s perceptions of food safety. However, I only find limited evidence to support
the hypothesis that for those who do not choose to purchase certified foods, greater

trust in a regulatory agency leads to lower evaluations of one’s personal food safety.
5.2 Food Safety in China

Food safety scandals have been a touchstone of Chinese politics since the early 2000’s.
Such scandals have been brought on by a range of processes, from unsanitary pro-
duction processes to harmful chemical additives and even the explicit production
of fake food. The 2008 baby milk powder scandal is perhaps the most well-known
case to date, with as many as 300,000 babies suffering ill health effects from un-
knowingly consuming melamine laced in their milk. Food safety problems in China
have continued unabated with more recent scandals including the so-called “gutter

0il” phenomenon wherein discarded oil is reused using rudimentary processing tech-
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niques,® the selling of expired meat? and the proliferation of fake alcohol,> among
other unsavory practices.

The Chinese central government has undertaken extensive measures to address
such compromises to food safety. For one, it ratified its first major piece of domestic
legislation,® the Food Safety Law (FSL), to deal specifically with food safety in 2009,
followed by an update in 2015. This legislative change has also been accompanied by
bureaucratic reshuffling of China’s food safety regulatory structure. Since the early
2000’s, the central government has also continuously experimented with different
ways of distributing responsibility among the different ministries before finally con-
solidating responsibility in the newly created Chinese Food and Drug Administration
(CFDA) in 2013.

But ultimately, the central government seeks not only to redress the food safety
problem themselves, but to also address the underlying societal grievances that such
problems engender. As such, they have not only initiated regulatory reform, but
have publicized such efforts in a bid to enhance the positive perception of food
safety. The importance of doing so is underscored by the public statements of China’s
leaders. For example, former President Hu Jintao” and Premier Wen Jiabao® publicly

pledged to improve food safety and product quality and in the wake of the pet food

3 Fisher, Max. ‘You may never eat street food in China again after watch-
ing this video.’ Washington — Post. 28 October 2013. Accessed Septem-
ber 2015: https://www.washingtonpost.com/news/worldviews/wp/2013/10/28/

you-may-never-eat-street-food-in-china-again-after-watching-this-video/

4 Burkitt, Laurie. ‘McDonald’s Overhauls Food Safety Strategy in China.” The Wall
Street Journal. 2 September 2014. Accessed September 2015: http://www.wsj.com/articles/
mcdonalds-overhauls-food-safety-strategy-in-china-1409643383

5 Melchior, Jillian. ‘China’s Fake Alcohol.” National Review. 13 April 2013. Accessed September
2015: http://www.nationalreview.com/article/345434/chinas-fake-alcohol-jillian- kay-melchior

6 Previous legislation dealt solely with the issue of food hygiene.

7 ‘Chinese President Stresses Importance of Farm Produce Safety.” People’s Daily, April 25, 2007.
http://english.people.com.cn/200704/25/eng20070425_369431.html.

8 ‘Premier: Food Safety a Top Priority’. China Daily. July 26, 2007. http://english.mofcom.gov.
cn/aarticle/n’ewsrelease/commonnews,/200707/20070704926230.html
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contamination crisis. Current President Xi Jinping has gone so far as declaring,
‘Whether we can provide a satisfying solution on food safety to the people is an
important test on our capacity of governance.”” Indeed, at stake is not only the
public health, but public trust.

Existing survey research suggests that despite these legislative and regulatory
changes, the Chinese government faces an uphill battle in regaining public trust. In
a survey done of 978 Beijing residents in 2007 for example, Zhang and Zhao (2007)
find that 40.5% of citizens believe that food safety problems are difficult to resolve
because of ineffective governmental management, 10.9% believe that it is because
current standards and rules are not rigorous enough and 48.6% believe that these
two problems combined make food safety problems difficult to resolve. Meanwhile, in
a cross section of Weibo!? posts collected on 9 February 2010, Yang (2013) finds that
most netizens blamed government agencies and officials for tainted milk scandals.
This corresponds to original interviews that I conducted in China in 2015, where
both the government and corporate greed were named as culprits in propagating the

food safety crisis in China more generally.
5.3 Trust in government regulation

What, however, is meant by the term ‘trust’? While there is no universal defini-
tion of this nebulous term, a minimal characterization emphasizes that it is both
relational and conditional in nature in that it ‘involves an individual making herself
vulnerable to another individual group or institution that has the capacity to do her

harm or to betray yet’ and is ‘given to specific individuals or institutions over specific

9 Hakobyan, Artavazad and Paavo Eliste ‘Food Safety in China: Addressing Com-
mon Problems Requires Unusual Approaches.” Voices: Perspectives on Development, The
World Bank 30 March 2015. Accessed September 2015: http://blogs.worldbank.org/voices/
food-safety-china-addressing-common-problems-requires-unusual-approaches

10 Weibo is China’s version of Twitter. Please see chapter 2 for more details.
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domains’ (Levi and Stoker, 2000). Extrapolating to the context of food safety then,
an individual makes herself vulnerable to institutions when she purchases products
regulated by them without having the ability to verify whether that institution ac-
tually executed the regulatory safeguards that they purported to. Trust can thus
theoretically play an important component of regulatory efficacy in that even if a
regulator faithfully certifies a food product, its relevance toward safeguarding food
safety is moot if people do not trust the regulatory enough to purchase said product,
what is referred to in this paper as regulatory buy-in.

Meanwhile Mayer et al. (1995) further unpacks trust into three dimensions:
benevolence, ability and integrity. Building on this work, in this paper I specifi-
cally assess the degree to which the first two dimensions of trust, benevolence and
ability affect regulatory buy-in. Benevolence refers to the degree to which ‘a trustee
is believed to want to do good to the trustor [sic], aside from an egocentric profit
motive.” Correspondingly, I hypothesize that the extent to which a consumer buys
into a regulation may depend on the extent to which she believes the regulator is
acting in the best interest of the consumer. Ability meanwhile, refers to whether
the trustee has domain-specific ‘skills, competencies and characteristics that enable
a party to have influence.” As such, I further hypothesize that regulatory buy-in is
more likely when consumers have greater confidence in the regulator’s technical and
administrative expertise to do so.

Though much work acknowledges that public trust in institutions that regulate
food safety in China may affect subsequent consumer behavior, and by extension
regulatory buy-in, few studies have systematically explored the nature of this re-
lationship. Many do, however, hint at its importance. For example, Giovannucci
(2005) points out that at a time when public trust in regulatory institutions has yet
to be established, urban consumers are increasingly seeking alternatives which allow

them to establish direct relationships with farmers. These efforts include community

166



supported agriculture, urban gardening farm-community linkages and collective pur-
chasing. Indeed, in their study of a single Beijing Community Supported Agriculture
(CSA), Shi et al. (2011) find that 41% of survey respondents (who were members
of the CSA) indicated that they wanted “wanted to know where the food they ate
was grown and by whom and the same percentage indicated that they trusted the
cultivation practices of CSA farm personnel.” Yang (2013) tackles the issue of per-
ceptions more directly in his study on how food safety is contested in the Chinese
media by the government and corporations on the one side and citizens on the other.
However, the motivation of his paper is to identify the different forms that citizen
dissent can take and what conditions are more likely to lead to them vis-a-vis the
governmental and corporate narrative as opposed to how food safety regulation itself
can influence citizen perceptions of their food safety environment.

Meanwhile, the larger literature on the relationship between trust and regulation
also suggests that further investigation of this relationship with regards to China may
be fruitful. As Bratspies (2009) argues, when regulators make high-stakes regulatory
choices in the face of uncertainty, trust can play an important role in legitimizing
their actions. For example, while the French public has expressed as much concern
over nuclear energy as the American public has (Slovic et al., 2000), they have also
expressed greater trust in scientists, industry and government officials to design,
build, operate and regulate nuclear power plants safely. These differing levels of
trust have led France to rely on nuclear power for more than 75% of its energy!!
while in the United States, only 20% of total energy is from nuclear power.'> The
lack of such trust can also have significant societal repercussions. For example, in the

United States while the majority of researchers believe that childhood immunization

1 “France — Country Statistics.” IAEA Accessed February 2016: https://www.iaea.org/PRIS/
CountryStatistics/CountryDetails.aspx?current=FR

12 ‘United States of America — Country Statistics.” TAEA. Accessed February 2016: https://www.
iaea.org/PRIS/CountryStatistics/ CountryDetails.aspx?current=US
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is crucial to preserving public health, 40 percent of American parents have either
refused or delayed a recommended vaccine for one of their children. Such actions are
often predicated on a lack of trust in the corporate and scientific establishment.!?
Trust can thus have large consequences for regulatory buy-in.

Based on the discussion above then, I seek to evaluate the following hypotheses:

Hypothesis 1a: The more a citizen perceives a food regulatory institu-
tion to be acting in the public interest, the more likely she is to purchase
food regulated by it.

Hypothesis 1b: The more a citizen perceives a food regulatory insti-
tution to be capable of regulating food safety, the more likely she is to

purchase food regulated by it.
5.4 Perceptions of government regulation and access

While consumer trust may influence the efficacy food safety regulation, food safety
regulation itself may conversely also influence the consumer perceptions of their food
safety environment. That is, it stands to reason that if, following the logic of the
previous section, people are willing to pay a premium for food safety attributes
because they trust the responsible regulatory body, then they are also more likely to
evaluate their individual food safety as being safer after paying such a premium.
More interestingly however, is the way in which food safety regulation can affect
the perceptions of a consumer’s food safety environment for those who are unwilling
to pay. On the one hand, one might expect that the existence of food safety regulation
to have a neutral effect on those who do not pay a premium for it. On a purely
practical level, since such consumers do not actively consume food protected with

the food safety attribute, the existence of such a regulation is irrelevant to their

13 Green, Emma. ‘Anti-Vaxxers Aren’t Stupid.” 16 Feb 2016. Accessed February, 2016: http:
/ /www.theatlantic.com/health/archive/2016/02/anti-vaxxers-arent-stupid /462864 /
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food safety. On a perceptual level, if the reason that they do not choose to pay a
premium for such a food safety attribute is because they have low levels of trust in
the responsible regulatory body, then they would also not have reason to believe that
their food is any more or less safe than before for having not purchased it. However,
a third possibility is that consumers do trust that the responsible regulatory body
has faithfully implemented the regulation but they cannot afford to pay the premium
for such food. As such, the inability to afford a premium for safer food may cause the
consumer to evaluate the safety of the food she is able to afford as being lower even
though objectively, no change has taken place. Again, in exploring these hypotheses
I further unpack trust into two components: ability and benevolence. This discussion
leads to the next set of hypotheses:

Hypothesis 2a: The more a citizen perceives a food regulatory insti-
tution to be acting in the public interest, the more likely she is to judge
her food to be safe.

Hypothesis 2b: The more a citizen perceives a food regulatory institu-
tion to capable of regulating food safety, the more likely she is her food

to be safe.

5.5 Survey Design

5.5.1 Overview

In this paper, I seek to probe the relationship between trust and food safety regulation
by conducting a survey of Chinese consumers in which I first ask survey respondents
about their trust in the following institutions: the central government, provincial
government, private company, non governmental organization, both in terms of the
perceived degree to which these institutions are acting in the public interest (Q4-
Q7) and the degree to which they have confidence in these institutions to implement

food safety regulations (Q8-Q11). These four institutions were selected because a
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priori, there is ample reason to suspect that citizens may have different levels of
trust in the above four institutions — as shown in the previous section, citizens have
often attributed responsibility for food safety problems to government neglect and
corporate malfeasance. It is thus reasonable to expect that trust in these institutions
in regulating food safety is low, particularly relative to third party institutions.

Next, followed by a brief description of what food certification is, I randomly
ask half of the respondents whether they are willing to pay (WTP) more for food
certified by these various institutions. The other half are asked whether they would
be willing to accept (WTA) uncertified pork given the availability of certified pork
for a higher price, where the price, or bid, is randomly selected beforehand (Q12,
Q14, Q16, Q18). This set of questions is designed to investigate the degree to which
trust influences a respondent’s propensity to purchase certified pork.

Finally, I further ask respondents to evaluate how their how their perceived level of
food safety might change depending on whether they are willing to pay (unwilling to
accept) or unwilling to pay (willing to accept) certified pork. This set of questions was
included to investigate whether the purchase or lack of a purchase of certified pork
influences respondents’ perceptions of their subsequent food safety (Q13, Q15, Q17,
Q19). Socio-demographic questions, including age, gender, hukou status, education,
number of children, household size, and household income were also included to serve
as controls (Q21-Q33). Please see the Appendix for the survey questionnaire.

In what follows, I first review the rationale for grounding my empirical analysis
on food safety about pork in particular, followed by a discussion of why I further
chose to concentrate on food certification over other possible food safety attributes.
Next I discuss the reasons for why I include both WTP and WTA questions in my
survey questionnaire. I then explain the reasoning behind why the decision to use
the contingent valuation method to elicit WTP and WTA in the survey. Finally, I
detail the corresponding WTP/WTA bid design, that is the randomly selected prices
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used under the contingent valuation method.
5.5.2  Food safety and pork

The choice of asking about certified pork over other food products was made because
of its prominence in Chinese food production, food consumption and food safety. In
terms of food production, China is the world’s largest pork producer, producing
nearly 50% of the world’s total. Meanwhile its per capita consumption of 35.6 kg
of pork in 2011 was not only double the world’s average, it also constituted 60%
of China’s total meat consumption.'* Such increases in production have not been
accomplished free of food safety scandals however — in 2011 farmers in Henan were
found to have been adding clenbuterol (which is harmful to human health but helps
promote the growth of lean meat) to pig feed.'® In 2013, 16,000 diseased pigs were
found floating in a river near Shanghai'® while in 2015, 110 were charged with selling
pork from diseased pigs.!” The importance of pork consumption in the Chinese diet
thus means that a large number of people living both inside and outside of China
could be affected by a potential pork scare. It is no surprise then, that pork has
been a centerpiece of much of the existing WTP research on food safety attributes
in China (Wang et al., 2008; Yin et al., 2010; Ortega et al., 2011b,a; Wu et al., 2011;
Zhang et al., 2012a; Zheng et al., 2012).

14 ¢China’s astounding appetite for pork: recent trends and implications for international trade.’
Penn Wharton Public Policy Initiative. Accessed February 2016: http://publicpolicy.wharton.
upenn.edu/live/news/644-chinas-astounding-appetite-for-pork-recent-trends#{tn9

15 ‘China orders crackdown on illegal pig feed.’ Xinhua. 22 March 2011. Ac-
cessed February 2016: http://int.zhubajie.com/tw/sales-marketing/jobs/jobid_5694.html ; Bot-
temiller, Helena. ‘Severe Penalties in China Clenbuterol Pork Scandal.’ Food Safety
News. 29 July 2011. Accessed February 2016: http://www.foodsafetynews.com/2011/07/
china-dishes-severe-penalties-for-clenbuterol-pork-scandal /#.VsvP1JMrlcg

16 Davison, Nicola. ‘Rivers of Blood: the dead pigs rotting in China’s water supply.’ The
Guardian. 29 March 2013. Accessed February 2016: http://www.theguardian.com/world/2013/
mar/29/dead-pigs-china-water-supply

17 <China hit by new food safety scandal.” The Associated Press. 11 January 2015. Accessed
February 2016: http://www.cbc.ca/news/world/china-hit-by-new-food-safety-scandal-1.2897425
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5.5.8  Food safety and food certification

I chose to root my investigation on WTP for food certification in particular over other
possible food safety attributes because previous studies have found that consumers
are more willing to pay for certification over other food safety measures, including
food traceability and food labeling. As such, it represents the most relevant food
safety attribute in China today and makes understanding why consumers are willing
or are not willing to pay for it substantively important. Meanwhile, moving from
a regime in which food safety violators are caught after the fact to one in which
there are few incentives to commit food safety violations in the first place, which
a certification system encourages, marks an important step in building an effective
food safety regulatory regime.

Overall, however, existing research on food safety regulation has largely consisted
of cut and dried studies which are framed as objective investigations into the efficacy
of regulatory policies. The majority of such studies consist of WTP studies of various
food safety attributes across different product groups and geographical areas and have
shown that some consumers are willing to pay a premium for food safety attributes
(Wang et al., 2008; Yin et al., 2010; Ortega et al., 2011b,a; Wu et al., 2011; Zhang
et al., 2012a; Zheng et al., 2012). The extent to which willingness to pay is predicated
on trust in a regulatory institution, that is, further investigation into which factors
might affect regulatory buy-in, is not fully explored in these papers. Moreover the
implications for how willingness (or unwillingness) to pay may shape a consumer’s
subsequent evaluation of her food safety is similarly neglected.

Nevertheless a few studies do provide some indirect evidence for a relationship
between trust and regulatory efficacy. For example, Wu et al. (2011) conduct a

principal components analysis of 8 potential reasons that consumers declined to pay
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a premium for traceable food,'® and identified three factors that may explain why

consumers do not purchase traceable food'”: unfamiliarity with certified traceable

(CT) food and doubts regarding its function (34 %), dislike for the information

presentation style and preference for simpler and more direct quality assurance labels

(21 %), concern about the higher price (19 %). The grouping they identified as

‘unfamiliarity with CT food and doubts regarding its function’ was derived from the

factor loadings from the following statements:

Corporations may not follow the FTS [food traceability system strictly and

provide qualified food
I am not familiar with CT food
Traceability does not imply higher quality of food

Traceability cannot increase consumers food-safety perceptions

Clearly, the issue of trust is relevant to all of these statements, though, since

none of these statements speak specifically to the issue of trust, it is neither clear

18 The following 8 statements were rated by consumers on a five-point scale, where 1 = totally
disagree and 5 = totally agree:

1.
2.
3.

Traceability does not imply higher quality of food.
Traceability cannot increase consumers’ food-safety perceptions.

It is troublesome to check the traceability information through machine, telephone or inter-
net.

. Direct indications of quality like a quality assurance label are better for me. I am not familiar

with CT food.
The price of CT food is unaffordable for me.
I am afraid information on the traceability labels can not be fully understood.

Corporations may not follow the Food Traceability System strictly and provide qualified
food.

19 These three factors explained 74% of the variance for why consumers were unwilling to purchase
traceable food.
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the degree to which it is important nor which dimensions of trust in particular is
more salient. Similarly, Yin et al. (2010) find that expense, lack of knowledge and
‘distrust of organic food’ are also reasons why consumers are unwilling to pay for
organic foods. However, the meaning of ‘distrust of organic food’ is rather vague —
with this wording it is unclear whether respondents are distrustful in the scientific
rationale for organic food, or distrustful of the regulatory institution vouching for it.

Another benefit of rooting my empirical analysis in food certification is that I
am also able to probe existing WTP studies for potential confounding factors that
may explain consumer behavior toward food safety regulation. For example, working
against the hypothesis that trust is an important component to regulatory success
is the work done by Ortega et al. (2011b,a), who find that consumers preferred
government certification over independent, third-party certification. These results
are surprising as we would expect that consumers refrain from purchasing government
certified milk if they have low trust in government regulation, as other survey work
has suggested (Zhang and Zhao, 2007).

Since Ortega et al. (2011b,a) do not specifically ask their respondents to evaluate
their trust in government versus their trust in independent, third-party certification
however, its implications for the case for a relationship between trust and regula-
tory efficacy is inconclusive. Indeed there are a number of alternative interpretations
that may explain why consumers in the Ortega et al. (2011b,a) surveys preferred
government certification over private certification. For one, the survey did not differ-
entiate the various levels of Chinese government. As the central government is seen
as relatively blameless in the proliferation of food safety problems and the phrase
‘government certification’ did not distinguish between central or local government
certification, it is plausible that while consumers may trust the central government
to oversee the regulation of their food, they would not trust the local government

to do so. For another, consumers may perceive government certification as being
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preferable to private certification not because they trust the government more per
se, but because they believe that government non-responsiveness is a major reason
for food safety problems in the first place — in other words consumers may believe
that food safety problems arise because governments have previously done nothing
to regulate them. Any governmental action then would be seen as a signal that the
government is actually taking steps to address the food safety problem and would
be preferred by the consumer accordingly. Finally, it is also possible that different
dimensions of trust may be more important than others — while relative to the gov-
ernment, people may have greater confidence in independent third parties to act in
the interest of the public, they may not confident that the third party players have
the ability to actually implement any such food safety regulations. To the extent
possible the survey questionnaire will attempt to account for these possibilities in its

design.
5.5.4 WTPvs. WTA

The counterpart to ‘willingness to pay’ (WTP) questions are ‘willingness to accept’
(WTA) questions. Whereas WTP questions ask respondents whether they are willing
to pay a premium to avoid an undesirable outcome, WTA questions ask respondents
the minimum amount they are willing to accept to put up with an undesirable
outcome. In theory then, a consumer’s WTP and WTA should be equivalent. In
reality, scholars have found that WTP and WTA prices can be substantially different,
with WTA prices often being much higher than WTP prices.

In their review of the literature, Horowitz and McConnell (2002) find that the
WTP/WTA gap is likely due to other confounding issues — including unsound exper-
imental features and the nature of the good, in particular whether close substitutes
exist or not. Indeed, where markets are incomplete or goods are not easily substi-

tutable, Hanemann (1991) argues that WTA compensation for undesirable goods
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should be larger than WTP for desirable goods. Shogren et al. (1994) provides
evidence for Hanemann (1991) arguments by analyzing consumers WTP and WTA
perfectly substitutable goods like candy bars and coffee mugs compared to their WTP
and WTA goods for which there are imperfect substitutes, such as goods that have a
high risk for transmitting foodborne illnesses. As this paper is itself concerned with
a good that has no close substitute — certified pork — I have designed the survey
such that one half of sample respondents is asked WTP questions and the other half
is asked WTA questions to investigate whether there is indeed a difference in how

trust relates to regulatory buy-in across WTP and WTA questions.
5.5.5  Contingent valuation method

Following Zhang et al. (2012a) I use a single-bounded dichotomous choice contingent
valuation method (CVM) to operationalize WTP/WTA questions. Single-bounded
CVM has the benefit of being simple to implement. With this method, the respon-
dent is only required to answer a yes or no when she is asked if she is willing to
pay a given amount for a good. The amount is randomly assigned across different
respondents.

The tradeoff of this approach is that single-bounded CVM is less efficient than
other WTP methods. For example, the double-bounded procedure is known to be
more efficient than the single-bounded procedure (Hanemann et al., 1991). In the
double-bounded procedure, participants respond to a first dollar amount as in the
single-bounded procedure and then are additionally asked a question involving a sec-
ond dollar amount, higher or lower depending on the response to the first question.
However, the advantage becomes negligible for medium sample sizes, generally sam-
ple sizes larger than 250 (Calia and Strazzera, 2000). With 1000 respondents, the
size of this survey sample will cross over this threshold comfortably.

Directly eliciting WTP from respondents (which single-bounded CVM is a specific
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method of) more generally is not without its own potential methodological problems

however, which Breidert et al. (2006) summarize as follows:

1. ‘By directly asking the customers for a price, there is an unnatural focus on

price which can displace the importance of a product’s other attributes;

2. Customers do not necessarily have an incentive to reveal their true WTP and

may overstate or understate their true WTP because of prestige effects;

3. Even if customers reveal their true valuations, this does not necessarily trans-

late into real purchasing behavior; and

4. Directly asking for WTPs for complex or unfamiliar goods is cognitively chal-

lenging and may lead to overstating or understating.’

For this particular survey, such concerns are likely to be muted. With regards to
the first issue, since this survey asks about WTP for a safety attribute of the prod-
uct, the potential bias from asking directly about price is likely subdued. Moreover,
with regards to the second issue, unlike most willingness to pay studies, this study is
agnostic about the absolute value of willingness to pay, as it is focused primarily on
measuring relative valuation. As such, whether customers give biased estimates of
their WTP is relatively unproblematic if biases are constant across different product
groups. A priori, there is little reason to suspect that such biases would be system-
atically different for different food safety certifiers. With regards to the third issue,
whether valuations translate into real purchasing is to some extent tangential as the
primary focus of this paper is to understand how regulatory trust affects regula-
tory buy-in and consumers’ perceptions of their food safety environment and is only
secondarily interested in understanding how these perceptions may translate into
actual purchasing behavior. More directly problematic is the fourth issue, that is
the potential cognitive challenge in asking for WTP for complex or unfamiliar goods,
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which food certification may be for many consumers. However, even if consumers
are unfamiliar with food certification systems, i) there is no reason to think a priori
that this is systematically related to levels of trust in food safety regulators® and ii)
this should stay constant whether they are being asked about government, business

or third party food certification systems.
5.5.6 Bid design

The WTP bids in this survey were constructed with an emphasis on ensuring both
the efficiency and validity of of any subsequently estimated relationship between
trust and WTP or WTA. By the efficiency of the WTP analysis I am referring to the
process of calibrating the optimal bid distribution to estimate the consumers WTP
or WTA. To draw an extreme example, imagine that the bid design was such that
all respondents were presented with option of buying certified pork at 50 yuan a half
kilo and were told that regular uncertified pork is available at 15 yuan a half kilo.
In this case, it is is likely that almost all respondents will decline to purchase the
certified pork because it is too expensive for them to afford. Any analysis of the
subsequent relationship between respondent trust of certifying institutions or any
other measure and WTP for certified pork would thus have very little power unless
the sample size was substantially expanded. In other words, the efficiency of the
WTP analysis would be greatly reduced under such a scenario. Prior to the main
telephone survey then, I conducted a pilot internet survey with the express purpose
of calibrating accurate WTP bids.?!

The pilot survey is nearly identical to the telephone survey except with regards

to the WTP bids. For one, the range of WTP bids in the internet pilot survey is

20 That is, a priori it is plausible to think that greater knowledge about food certification systems
may be correleated with either greater or less trust in regulators.

21 Though ideally I would also use a telephone survey to conduct the the pilot survey, due to budget
constraints, only an internet survey was realistically feasible.
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by design much larger than that of the main telephone survey. This of course begs
the question of how to choose the range for the internet survey. As Hanemann and
Kanninen (1999) note:

“This is the basic paradox of optimal experimental design in non-linear models.
The optimal design depends on the true parameter valuers. Therefore, one must
know these in order to engineer the best design for collecting data. But there would
be no point collecting these if one already knew the true parameter value.”

Following the advice of Hanemann and Kanninen (1999), rather than resort to
infinite regress (wherein a pre-pilot survey must be launched to calibrate the WTP
bids for the internet pilot survey and so on and so forth), I rely on prior information to
design the WTP bids. Specifically, I take the price ranges from previous WTP studies
for food safety attributes in China as my guide. Studies that focused specifically on
WTP for food safety attributes for pork in China were given the greatest weight
though I also looked at WTP studies for food safety attributes for other foods in
China.

After reviewing the literature and running a pilot internet survey to assess the
most appropriate bid design, I construct the following bid design for for the telephone

survey: 16, 17, 18, 19, 20, and 22 yuan. See Appendix C.1 for more details.
5.6 Survey Logistical Overview

In order to evaluate the degree to which perceptions affect the efficacy of food safety
regulation, I conducted an internet survey of 1007 respondents and a telephone sur-
vey of 1000 residents. The survey questionnaire for the internet sample is almost
identical to the survey questionnaire for the telephone sample in content, but as
discussed above, the internet survey included additional questions to suss out the
optimal bid design for the telephone survey, as will be discussed further. Prior to

implementing these surveys, I convened a focus group of 5 Duke graduate students
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with backgrounds in either survey design or Chinese politics to ascertain how to
adjust the survey to better fit the Chinese context. Their comments and suggestions

were incorporated into the final survey design.
5.0.1 Internet survey

The internet pilot survey was conducted through the Chinese crowd-sourcing site
zhubajie.com from June 28, 2016 to November 15 2016. zhubajie.com is a rela-
tively new Chinese crowdsourcing website similar to Amazon MTurk (Berinsky et al.,
2011; Goodman et al., 2012). The popularity of such websites has taken off in China
in recent years, with 9 million users signing up for zhubajie in particular since its
launch in 2005 (Yang et al., 2008). Its use in academic research outside the US is
relatively new, with Huang (2015) being among the first to do so.??

The survey was implemented as follows: 1) A description of the project and a
link of the survey is posted on zhubajie.com 2) The participant clicks on a link to
a survey hosted by Qualtrics, a commonly used survey software. 3) At the end of
the survey, the respondent receives a randomly generated code that shows that she
has completed the survey. The participant then returns to zhubajie.com and posts
the Qualtrics code to zhubajie.com. After a spot check of the survey responses for
completeness, I then award each participant 1 USD. Note that I also make use of
the option to seal the usernames of respondents and to hide the survey from search

engines to keep the survey as confidential as possible.

zhubajie.com also shows how many people viewed a job posting. Ultimately

8366 people viewed the posting, of which there were 1007 valid responses, for a

22 Note another popular survey site in China is [F]J#5& (Sojump), which for a fee, allows users
to recruit sample populations that are balanced on a number of attributes, including gender, age
and location. However, it also forces users to use Sojump’s customized survey tool, which was not
flexible enough to accommodate the survey design used in this paper. http://www.sojump.com/
html/promote/intro.aspx
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response rate of 11.7%.
5.6.2  Telephone survey

The telephone survey was administered by the Research Center for Contemporary
China (RCCC) at Peking University from August 25, 2016 to October 27,2016. Re-
spondents were selected by first generating random cell phone numbers for residents
living and and then validating to see if they are in use. A total of 12,772 people were
sampled, for a response rate of 12.77%. 8

1000 respondents equally sampled from 5 city pairs (10 cities in total) that were
chosen to balance regional and political differences: Beijing and Shanghai (mu-
nicipalities controlled directly by the central government), Harbin and Changchun
(municipalities in Northeast China), Hohhot and Taiyuan (municipalities in North-
ern China), Kunming and Chengdu (municipalities in Southwest China), Wuxi and
Changsha (municipalities in China’s Southeast). The sample was further balanced
on gender and age. 8 enumerators from the RCCC institute were tasked with im-
plementing the survey. Each enumerator received 3 hours of training with regards
to the project background, basic interviewing skills, and the technical skills needed
to record survey responses. The audio for each survey response was recorded and

reviewed by the survey coordinator to ensure quality and fidelity.

5.7 Data

5.7.1 Telephone Survey

In the interest of brevity, I limit myself to giving a brief overview of the telephone
survey data. Similar summary statistics for the internet survey can be found in
Appendix C.2 and model results for the internet survey are available upon request.
Before presenting the descriptive statistics the questions in the survey however, note

that there was some item non-response for some of these questions the telephone
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23 As evident in Figure 5.2, respondents were especially reluctant to re-

sample.
veal their household income. To deal with this missing data problem, I multiply
impute 5 datasets using the copula method introduced by Hoff (2007) and shown
by Hollenbach et al. (2013b) to work as well and indeed under certain conditions,
more efficiently than other existing multiple imputation strategies (i.e. E-M max-
imization and chained equations). The trace plots of the subsequent imputations
(available upon request) and the similarity of distribution of the imputed variables
to the unimputed variables (see tables below) provide evidence of the validity of this
imputation method for this dataset.

Turning now to the descriptive statistics for WTP and WTA for certified pork,
Figure 5.1 shows the average percent of people willing to pay for certified pork or
unwilling to accept regular pork over all bid prices for each institution with 95%
confidence intervals.?* One can clearly see that respondent’s baseline willingness to
pay for certified pork also differs by institution. However, respondents appear not to
distinguish between the central government and the provincial government in their
WTP or WTA. Overall, respondents were more much more willing to pay pork cer-
tified by the central and provincial government, followed by NGO certified pork and
private certification. This in fact contradicts my a priori expectation that consumers
would have lower trust in the central government to regulate food safety compared
to third-party regulators because of previous research which suggests that Chinese
consumers attribute food safety problems at least in part to ineffective government
regulations (Zhang and Zhao, 2007). These results suggests that further research is
necessary to probe at the relationship between blame and trust with regards to food

safety in China.

23 There was no item-non response for the dependent variables.

24 Note that there was no item-non response for the WTP/WTA questions. As such, there was no
missing data to impute for these variables
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FIGURE 5.1: Percent WTP/WTA for telephone survey

Meanwhile, Figure 5.1 also shows a clear separation between WTP and WTA,
with respondents much more willing to pay for certified pork than unwilling to accept
regular pork. This difference is statistically significant for all institution types at the
95% level. Such a result echoes the existing literature on WTP and WTA.

For the rest of the control variables, the mean and standard deviation for both
the unimputed and imputed data for Likert and continuous scale variables are shown
in Table 5.1 and the categorical variables are shown in Table 5.2. From Table 5.1
we can see that respondents are on average 37 and a half years old, mirroring the
average age of 37.1 years for China as a whole.?> The standard deviation is relatively
large at 12.5 years suggesting a large range of ages in the sample. Meanwhile, the

majority, or 57.7% of the sample holds an urban hukou, also mirroring the national

%5 Source: CIA World Factbook. Available here as of December 2016: https://www.cia.gov/
library /publications/the-world-factbook /fields/2177.html
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F1GURE 5.2: Missing data plot for telephone survey

average of 56%.2% The average number of children is 0.465 which indicates that most
respondents do not have a child, which given the legacy of China’s one-child policy
is perhaps not particularly surprising. Furthermore, the average household size of
the respondents is 3.54 persons, a bit more than the 2013 (the latest available year)
national average household size of 3.27 The average household income per month
is around 30,000 RMB or around 4,500 USD.?® This is equivalent to around 15,000
USD per capita, which is consistent with the approximate China’s GDP per capita

of around 15,500 USD?® for the cities represented in the sample. For reference, this

26 Source: World Bank. Available here as of December 2016: http://data.worldbank.org/indicator/
SP.URB.TOTL.IN.ZS

27 Source: China 2013 Statistical Yearbook. Available here as of December 2016:http://www.stats.
gov.cn/tjsj/ndsj/2013 /indexeh.htm

28 Note, this conversion is based on RMB to USD exchange rate reported for September 26, 2016
the midway point in time for the telephone survey execution.

29 Note this number was derived by finding the average GDP per capita of the
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is a little less than double China’s national GDP per capita for 2015 of 8,000 USD
(in 2015 dollars).

Table 5.1: Summary statistics for unimputed and imputed telephone survey

Unimputed Data Imputed Data

Mean SD Mean SD
(QO01) Interest in Food Safety Level 2.98 1.32 2.97 1.32
(Q02) Worry About Food Safety Level 3.29 1.35 3.28 1.36
(Q04) Perceived Benevolence Level in Central Govt 3.08 0.775 3.07 0.778
(Q05) Perceived Benevolence Level in Provincial Govt 2.87 0.81 2.87 0.807
(Q06) Perceived Benevolence Level in Private Industry 2.16 0.856 2.16 0.855
(Q07) Perceived Benevolence Level in NGO 2.52 0.844 2.52 0.842
(QO8) Perceived Ability Level of Central Govt 2.96 0.833 2.96 0.834
(Q09) Perceived Ability Level of Prov Govt 2.74 0.817 2.74 0.817
(Q10) Perceived Ability Level in Private Industry 2.08 0.806 2.09 0.806
(Q11) Perceived Ability Level in NGO 2.33 0.815 2.33 0.814
(Q12) WTP/WTA Central Govt 0.756 0.43 0.756 0.43
(Q13) Safety Level — Central Govt Pork 3.88 0.743 3.88 0.745
(Q14) WTP/WTA Provincial Govt 0.708 0.455 0.708 0.455
(Q15) Safety Level — Prov Govt Pork 3.76 0.728 3.76 0.73
(Q16) WTP/WTA Private Industry 0.429 0.495 0.429 0.495
(Q17) Safety Level — Private Industry Pork 3.37 0.809 3.37 0.81
(Q18) WIP/WTA NGO 0.489 0.5 0.489 0.5
(Q19) Safety Level — NGO Pork 3.41 0.812 3.41 0.815
(Q21) Pork Consumption Level 3.24 0.969 3.24 0.969
(Q22) Consumption of Unsafe Pork Level 2,77 1.06 2,77 1.06
(Q23) Familiarity with Certified Pork Level 2.27 0.661 2.27 0.661
(Q25) Number of Children 0.465 0.556 0.465 0.556
(Q26) Number of Family Members 3.54 1.13 3.54 1.13
(Q27) Age 37.6 12.5 37.6 12.5
(Q28) Hukou Registration Dummy 0.577 0.494 0.579 0.494
(Q30) Gender Dummy 0.5 0.5 0.5 0.5
(Q31) Household Income 2.98e+04  2.93e+05 2.78e4+04  2.73e+05

Table 5.2 on the other hand shows that most people receive information about

food safety from government domestic news sources followed by social media and non-

10 cities included in the telephone survey wusing 2013 data, which the most recent
statistics available (Available here as of December 2016: http://www.chinawhisper.com/
top-100-richest-cities-in-china-by-gdp-per-capita/) for the cities included in the telephone survey.
The approximate GDP per capita for these cities in 2016 was derived by multiplying the 2013 GDP
per capita by the national growth rate for 2014, 2015 and 2016.
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governmental domestic news sources. Most respondents say that they themselves
are responsible for food preparation in their household, followed by their parents
and their spouses. Meanwhile, most people in the sample have either high school
or college education, which is consistent with China’s high school enrollment rate.
Finally respondents in the telephone survey represent a wide sector of society with

regards to occupation.
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Table 5.2: Distribution of categorical variables for unimputed and imputed data,
telephone survey

Mean

Unimputed Imputed
(Q3) Information sources about food Safety (%)
Person to Person 0.146 0.147
Governmental Domestic News 0.672 0.668
International News 0.0413 0.043
Non-Governmental Domestic News 0.419 0.419
Social Media 0.532 0.53
Other News 0.0466 0.0462
(Q24) Responsibility for Household
Food Preparation(%)
Me (Respondent) 0.383 0.382
My spouse or partner 0.161 0.161
My parents 0.252 0.252
My children 0.00307 0.0032
Whoever has time 0.202 0.202
(Q32) Education Level (%)
Some elementary school or less 0.0255 0.025
Elementary School 0.047 0.046
Middle School 0.138 0.135
High School 0.266 0.26
College 0.465 0.455
Graduate School 0.0592 0.058
(Q33)Occupation (%)
Upper level management 0.0103 0.0104
Middle management 0.0277 0.028
White collar worker 0.132 0.133
Educator, Researcher 0.0997 0.0996
Blue collar worker 0.0863 0.0858
Service sector worker 0.0946 0.0946
Agricultural /forestry worker or miner 0.0627 0.0632
Professional (Lawyer, Accountant, Reporter etc.) 0.0658 0.0664
Self-employed 0.0915 0.0916
Retired 0.0483 0.0494
Student 0.0761 0.0752
Military 0.00617 0.0062
Housewife 0.0668 0.0662
Other 0.0134 0.0134
Unemployed (Xiagang) 0.01131
Unemployed (Wuye) 0.1069 0.118 (Total Unemployed T
Unemployed(Shiye) 187 0.00102

T The multiple imputation model showed convergence only after collapsing the difference unemployment types.



5.8 Empirical Analysis

5.8.1 Relationship between perceived trust and WTP/WTA certified pork

I assess the degree to which trust plays a factor in one’s willingness to pay for
government certified pork in Table (?). To that end, using a logistic regressionm?’
I estimate the effect of perceived levels of trust of the central government on WTP
for government certified pork in Models 1 and 2. While Models 1 and 2 use the
same covariates, in Model 1 I treat variables that are measured on a Likert scale
as continuous variables — I drop this assumption in Model 2 to check to see if the
effect of the Likert-scale variables still hold when estimated individually.®* In both
Models 1 and 2, I find that respondents who are more likely to positively assert that
the central government is looking out for their interests with regards to food safety
(Perceived Benevolence) are more willing to pay for certified pork, suggesting support
for Hypothesis 1a. Similarly, respondents who express increasing levels of confidence
in the central government’s ability to safeguard food safety are also more likely to be
willing to pay for for pork certified by the central government, supporting support
for Hypothesis 1b. The relative parameter sizes suggest that perceived ability plays a
greater factor in respondent’s willingness to pay for certified pork than the perceived
benevolence of the central government.

Meanwhile I similarly estimate a logistic regression of unwillingness to accept
regular pork in Models 3 and 4. Again, I drop the assumption that Likert-scale vari-

ables are continuous in Model 4 while I operate on this assumption in Model 3. Both

30 Note that I also models which included random effects for the province type. However, the ran-
dom effects were very small, the model fit with and without random effects were largely comparable
and the model estimates were also substantively the same. As such, I chose to present the simpler
generalized linear model without random effects.

31 Note however, that the model fit is generally much better if one makes the assumption that
Likert-scale variables are continuous. That is Model 1, Model 3 and Model 5 have smaller AIC
and BIC scores than Models 2, 4 and 6 respectively. An exception to this is that the model fit of
Model 8 (without the continuity assumption) is better than that of Model 7 (with the continuity
assumption).
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models suggest again that the perceived ability of the central government to safe-
guard food safety is an important factor in influencing a respondent’s unwillingness
to accept regular pork, suggesting support for Hypothesis 1b. However, unlike in the
WTP models, whether respondents perceive the central government to be looking
out for their interests with regards to food safety is not found to affect whether one
is less unwilling to accept regular pork, suggesting little support for Hypothesis 1a

in this case.

Table 5.3: Logistic regression of WTP/WTA pork certified by the central govern-
ment, telephone survey

WTP WTA

Model 1 Model 2 Model 3 Model 4

Perceived Benevolence (Central Gov.) 0.768 0.103
(0.279) (0.155)
- Disagree 1.305 —0.049
(0.844) (0.653)
- Agree 1.873 —0.119
(0.830) (0.622)
- Strongly Agree 2.243 0.138
(0.985) (0.634)
Perceived Ability (Central Gov.) 1.062 0.318
(0.288) (0.146)
- Unconfident 1.101 0.890
(0.784) (0.513)
- Confident 2.532 1.172
(0.887) (0.479)
- Very Confident 4.029 1.319
(1.081) (0.517)
Price —0.347 —0.388 —0.013  —0.008
(0.109) (0.122) (0.056)  (0.059)
Level of Interest in Food Safety 0.132 0.113
(0.177) (0.100)
- A Little Interested 1.066 0.527
(0.720) (0.384)
- Somewhat Interested 1.219 0.649
(0.765) (0.434)
- Really Interested 1.258 —0.003
(0.841) (0.488)
- Extremely Interested 1.170 0.906
(0.890) (0.476)
Level of Worry about Food Safety —0.175 0.191
(0.170) (0.095)
- A Little worried —1.895 0.637
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- Somewhat Worried

- Really Worried

- Extremely Worried
Level of Pork Consumption

- At least once a year

- At least once a month

- At least once a week

- At least once a day)

Level of Perceived Unsafe Pork Consumption

- Probably Not
- Unsure
- Probably

- Definitely

Level of Familiarity with Food Certification

- Heard of it but not very familiar

- Moderately familiar

- Very familiar

Number of Children

Household Size

Age

Urban Hukou Dummy

Gender Dummy (Female)

Log Income

Education Level (Elementary School)

Education Level (Middle School)
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~0.505
(0.252)

0.611
(0.189)

1.258
(0.345)

0.521
(0.381)
0.196
(0.200)
0.003
(0.021)
0.213
(0.445)
0.717
(0.434)
0.029
(0.093)
0.225
(1.174)
1.041
(0.935)

(0.926)
~1.710
(0.892)
—1.828
(0.941)
—1.564
(0.956)

15.575
(1507.906)
—0.567
(1.366)
—0.131
(1.085)
—1.605
(1.100)

1.560
(0.698)
2.021
(0.623)
1.956
(0.856)
2.964
(0.909)

0.872
(0.640)
2.573
(0.821)
3.117
(2.216)
0.683
(0.432)
0.232
(0.226)
0.004
(0.023)
0.178
(0.505)
0.545
(0.476)
0.019
(0.103)
—0.836
(1.355)
0.404
(1.075)

—0.136
(0.114)

0.378
(0.109)

~0.414
(0.176)

0.086
(0.225)
—0.000
(0.109)
0.009
(0.012)
0.508
(0.239)
0.270
(0.235)
0.031
(0.044)
1.536
(0.717)
1.203
(0.646)

(0.418)
0.536
(0.451)
0.725
(0.490)
1.078
(0.472)

2.011
(1.323)
0.645
(0.719)
—0.325
(0.593)
—0.282
(0.605)

0.825
(0.386)
0.749
(0.347)
1.856
(0.537)
1.386
(0.563)

—0.518
(0.441)
—0.899
(0.478)
~1.743
(0.796)
0.108
(0.237)
—0.002
(0.116)
0.012
(0.013)
0.470
(0.250)
0.169
(0.249)
0.034
(0.047)
1.821
(0.789)
1.442
(0.706)



Education Level (High School) 0.940 0.129 1.296 1.468
(0.892) (1.014) (0.616)  (0.682)

Education Level (Undergraduate) 1.623 1.087 1.013 1.144
(0.962)  (1.084)  (0.619)  (0.683)
Education Level (Graduate School) 1.716 0.807 0.773 0.975
(1.313) (1.460) (0.781)  (0.848)
Food Responsibility (Respondent) 0.377 0.493 —-0.463 —0.664
(0.613) (0.648) (0.304)  (0.318)
Food Responsibility (Respondent’s Spouse) —0.483 —0.420 —0.151 —0.231
(0.648)  (0.688)  (0.397)  (0.418)
Food Responsibility (Respondent’s Parents) 0.164 0.265 —0.455  —0.601
(0.683) (0.713) (0.352)  (0.373)
Intercept —3.999 —0.358 -3.070 -3.611
(2.793)  (2.864)  (L.617)  (1.778)
N 502 502 498 498
AIC 318.220 340.232 668.184  680.085
BIC 512.276 610.223 861.872  949.564

Dummy variables for occupation type and city were included in this model but not shown.
Occupation Dummy reference is ‘Unemployed’ and City Dummy reference city is Shanghai
Reference category for Likert scale variables is the ‘lowest’ category. Reference category for
‘Food Responsibility variable’ is ‘Whoever has time’

Standard errors in parentheses. Parameters that are statistically significant at the 5% level are in bold.

To facilitate the interpretation of the substantive effect of the two different di-
mensions of trust (perceived benevolence and perceived ability) on willingness to pay
for certified pork, I plot the predicted willingness to pay for certified pork across the
different levels of perceived benevolence (Figure 5.3) and perceived ability (Figure
5.4) holding all other variables constant at their means and using the parameter
estimates from Model 1. These figures suggest that both perceived benevolence and
ability do have a substantive affect on willingness to pay for central government cer-
tified pork, with the effect of perceived ability being larger. More concretely, while
a citizen who strongly disagrees with the sentiment that the central government is
looking after her interests with regards to food safety is only likely to purchase gov-
ernment certified pork with a 44% probability, somebody who strongly agrees with
this sentiment is likely to purchase government certified pork with an 82.5% proba-
bility, a difference of 38%, all else equal. Meanwhile, a citizen who is very confident
in the central government’s ability to safeguard her food safety is likely to purchase
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pork certified by the central government with a probability of 86%, 51.7% higher
than a citizen who is very unconfident in the central government’s ability who only
purchases government certified pork with a 34% likelihood, all else equal.

I similarly plot the predicted unwillingness to accept regular pork across the
different levels of perceived benevolence (Figure 5.5) and perceived ability (Figure
5.6), using the parameter estimates from Model 3. The slight positive slope exhibited
in Figure 5.5 suggests that there may be a very small substantive effect of perceived
benevolence on the unwillingness to accept regular pork. Specifically, a citizen who
strongly disagrees with the sentiment that the central government is looking after her
interests with regards to food safety is 6% less likely than somebody who strongly
believes that the central government is looking out for their interest to be unwilling
to accept uncertified pork. However, Meanwhile, in absolute terms, when framed in
the language of WTA people are less willing to accept uncertified pork (that is in the
language of WTP, they are more willing to pay for certified pork), than when the
choice is framed in the language of WTP. Indeed, a person who strongly disagrees
with the sentiment that the central government is looking out for her interests is still
unlikely to accept uncertified pork at the rate of 67.9%, much higher than the 38% of
citizens willing to purchase certified pork. Meanwhile, a person who strongly agrees
with this sentiment is unwilling to accept uncertified pork at a likelihood of 74%.

A similar dynamic is also portrayed with regards to citizen’s perceptions of the
central government’s ability to safeguard their food safety. That is, a citizen who is
very unconfident in the central government’s ability to safeguard her food safety is
still likely to be unwilling to accept uncertified pork when central government certified
pork is available for purchase at a rate of 59%. This likelihood increases to 77.4%, a
difference of 18%, when a citizen is very confident in the central government’s ability.
These results suggest that framing a purchasing decision in terms of WTA instead

of WTP can substantially affect a person’s overall propensity to purchase certified
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pork and the degree to which trust influences her decision-making.
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FIGURE 5.3: Predicted effect of per-
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Predicted willingness to pay for central gov-
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tral government certified pork
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government certified pork over tthe range of
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lence (Model 1) assuming the respondent is
a resident of Beijing and holds a job as a
white-collar worker, holding all other vari-
ables constant at their mean
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I further investigate the relationship between trust and willingness to pay when
all institutions are considered together. In Model 5 in Table 5.8.1, I find that there
is still a strong, positive relationship between perceived trust and willingness to pay
as well as perceived ability and willingness to pay. As before, I relax the assump-
tion that Likert-scale variables can be conceptualized as being on a continuous scale
in Model 6 and find that the relationship between the two dimensions of trust and
WTP for certified pork still. Meanwhile as before, perceived ability is found to have
a significant affect on the unwillingness to accept regular pork, though no such statis-
tically significant effect is found for perceived benevolence. However, the significance
of the dummy variables for institution type suggests that even given the control
variables, there are still other factors not included in the model which influence the
degree which respondents are WTP or WTA across institution types. What factors

explain this persistent difference could be an interesting avenue of future research.

Overall then, I find substantial evidence to suggest that trust plays an important
role in influencing the degree to which people ‘buy-in’ to food safety regulation. This
relationship holds both when parsing out different levels of trust toward a particular
regulatory institution as well as across a broad swath of regulatory institutions.

To that end however, I also find that the degree to which perceptions of trust
color people’s propensity to purchase certified pork is also highly suggestible to dif-
ferences in framing. When people are asked if they are willing to pay for certified
pork, given that it costs X yuan more than uncertified pork, both perceptions about
the extent to which the certifying institution are acting in the public interest and
the certifying institution’s perceived ability to faithfully implement the certification
protocol impinge on their purchasing decisions. By contrast, when people are asked if
they are willing to accept uncertified pork, conditional on the possibility of purchas-
ing certified pork for X yuan more, only the certifying institution’s perceived ability
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to faithfully implement the certification protocol appears to affect their decision-
making. These results suggest that when consumers are prodded to think about how
much they might value certified pork, which a WTP framing pushes them to do,
the perceived intentions of the certifying institution matters a great deal more than
when consumers are prodded to think about how much the are willing to relinquish
access to certified pork, which a WTA framing encourages. However, the results also
suggest that framing food safety decisions in terms of the willingness to relinquish
food safety also encourages citizens to be less willing to accept uncertified foods over-
all. How food safety regulation is framed then, can have important implications for

both its success and the role that trust plays in conditioning that success.

Table 5.4: Logistic regression of WTP/WTA for certified pork by all institutions,
telephone survey

WTP WTA

Model 5 Model 6 Model 7 Model 8

Perceived Benevolence 0.553 0.098
(0.094) (0.074)
- Disagree 0.371 0.103
(0.214) (0.207)
- Agree 1.223 0.056
(0.237) (0.219)
- Strongly Agree 1.336 0.257
(0.310) (0.247)
Perceived Ability 0.757 0.268
(0.097) (0.074)
- Unconfident 0.494 0.707
(0.199) (0.191)
- Confident 1.519 1.093
(0.236) (0.206)
- Very Confident 1.870 0.690
(0.334) (0.249)
Price —-0.071 —0.064 —0.009 —0.008
(0.034) (0.036) (0.027) (0.028)
Institution Type Dummy (Private Industry) —-1.572 —-1.514 —-0.753 —0.853
(0.193) (0.197) (0.152) (0.158)
Institution Type Dummy (NGO) —1.463 —-1.448 —-0.755 —0.878
(0.189) (0.192) (0.145) (0.151)
Institution Type Dummy (Prov. Govt.) —0.077 —0.086 —0.228 —0.305
(0.209) (0.212) (0.140) (0.143)
Level of Interest in Food Safety —0.028 0.162
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- A Little Interested

- Somewhat Interested

- Really Interested

- Extremely Interested
Level of Worry about Food Safety

- A Little worried

- Somewhat Worried

- Really Worried

- Extremely Worried
Level of Pork Consumption

- At least once a year

- At least once a month

- At least once a week

- At least once a day

Level of Perceived Unsafe Pork Consumption

- Probably Not
- Unsure
- Probably

- Definitely

Level of Familiarity with Food Certification

- Heard of it but not very familiar
- Moderately familiar
- Very familiar

Food Responsibility (Respondent)

Food Responsibility (Respondent’s Spouse)
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(0.057)

0.038
(0.055)

—0.222
(0.073)

0.218
(0.061)

0.422
(0.099)

0.332
(0.196)
—0.289
(0.213)

0.271
(0.235)
0.234
(0.245)
0.235
(0.270)
0.036
(0.275)

—0.352
(0.277)
~0.569
(0.274)
—0.371
(0.290)
—0.079
(0.286)

—0.347
(0.788)
—0.755
(0.430)
—0.755
(0.361)
~1.061
(0.371)

0.563
(0.251)
0.842
(0.232)
0.690
(0.285)
0.983
(0.287)

0.525
(0.229)
0.940
(0.251)
1.072
(0.449)
0.383
(0.196)
~0.239
(0.215)

(0.049)

0.103
(0.046)

—0.147
(0.056)

0.287
(0.053)

—0.336
(0.086)

~0.126

(0.156)
0.096

(0.193)

0.548
(0.196)
0.864
(0.223)
0.215
(0.247)
1.072
(0.239)

0.188
(0.212)
0.025
(0.230)
0.582
(0.247)
0.439
(0.235)

0.566
(0.479)
0.225
(0.345)
—0.261
(0.295)
—0.413
(0.299)

0.350
(0.194)
0.451
(0.176)
1.329
(0.248)
1.137
(0.272)

~0.531
(0.203)
—0.778
(0.225)
~1.537
(0.387)
—0.225
(0.157)
0.075
(0.199)



Food Responsibility(Respondent’s Parents) 0.256 0.260 —0.200 —0.195
(0.210) (0.213) (0.178) (0.185)

Number of Children 0.034 —0.011 0.137 0.178
(0.121)  (0.125)  (0.112)  (0.115)
Household Size 0.100 0.133 0.011 —0.011
(0.068) (0.070) (0.056) (0.058)
Age 0.017 0.019 0.013 0.017
(0.007) (0.007) (0.006) (0.006)
Urban Hukou Dummy 0.135 0.203 0.489 0.467
(0.154)  (0.158)  (0.118)  (0.124)
Gender Dummy (Female) 0.148 0.132 0.169 0.068
(0.136)  (0.143)  (0.116)  (0.120)
Log Income 0.086 0.083 0.066 0.068
(0.042)  (0.043)  (0.023)  (0.024)
Education Level (Elementary School) 0.225 0.134 0.973 1.079
(0.429) (0.434) (0.362) (0.383)
Education Level (Middle School) 0.535 0.420 0.510 0.509
(0.331) (0.346) (0.334) (0.348)
Education Level (High School) 0.622 0.446 0.344 0.269
(0.313)  (0.329)  (0.317)  (0.333)
Education Level (Undergraduate) 0.592 0.493 0.281 0.223
(0.324) (0.338) (0.323) (0.337)
Education Level (Graduate School) 0.827 0.697 —0.082 —0.123
(0.415)  (0.429)  (0.408)  (0.426)
Intercept —4.713 —-2.778 —-2.797 —-2.719
(0.996)  (0.979)  (0.806)  (0.843)
N 2008 2008 1992 1992
AIC 1851.659 1858.296 2507.284 2478.201
BIC 2126.299 2233.824 2781.532 2853.193

Dummy variables for occupation type and city were included in this model but not shown.
Occupation Dummy reference is ‘Unemployed’ and City Dummy reference city is Shanghai
Reference category for Likert scale variables is the ‘lowest’ category. Reference category for
‘Food Responsibility variable’ is ‘Whoever has time’

Standard errors in parentheses. Parameters that are statistically significant at the 5% level are in bold.

5.8.2  Relationship between percewved trust and personal food safety assessments

Next, I investigate the degree to which different dimensions of trust affect respon-
dents’ subsequent evaluation of their food safety, conditional on whether they have
decided whether they are willing to pay for certified pork or not for each regulatory
body. As the safety variable is measured via a Likert scale, I model this relationship
using an ordinal logit. I first estimate respondents’ evaluation of their food safety

given that they are willing to pay for certified pork (Models 9, 13, 17 and 21). Over-
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all, the results suggest given that the respondent is willing to pay for certified pork,
the more a respondent perceives the regulatory body to be capable of safeguarding
food safety, the safer she perceives her subsequent food safety to be. Meanwhile
there is also statistically significant relationship between perceived benevolence and
professed feelings of safety with regards to pork consumption. Next, conditional
on having decided that they are unwilling to accept regular pork given the option
of purchasing certified pork (Models 11, 15, 19 and 23), respondents are similarly
more likely to evaluate their food as being safer if the more they perceive the re-
sponsible regulatory body as looking after their interests, that is for higher values
of perceived benevolence. There is no similar evidence however, of a relationship
between increased perceived ability and safety evaluations.

I then estimate respondents’ evaluation of their own food safety given that they
are not willing to pay for certified pork (Models 10, 14, 18 and 22). Here, there
is generally no evidence of a statistically significant relationship between perceived
benevolence and perceived ability on how safe a respondent evaluates her food safety
to be after making to decision to not pay for certified pork, with the exception of
a positive and significant relationship between perceived ability and safety for NGO
certified pork. However, I find that conditional on willingness to accept regular pork,
perceived ability has a positive and significant affect on a respondent’s evaluation
of her food safety. One plausible explanation for this result is that the more a
respondent perceives a regulatory agency to be able to safeguard food safety in
general, the more she is likely to feel that even food that is not certified to be safer.
Further research will be necessary to investigate this hypothesis.

Overall then, this analysis suggests that there is a positive relationship between
the degree to which a respondent trusts a regulatory body and her subsequent eval-
uation of her own food safety. However, there is little evidence to suggest that
conditional on being unwilling to pay for certified pork or being willing to accept
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regular pork, increased trust in regulatory institutions leads to lower evaluations of
one’s food safety. If there had been a negative and statistically significant parameter
estimate for the trust variables in Models 6 and 7, this would have provided strong
evidence for this argument. However, the lack of significance of these parameter

estimates provides only limited evidence for this hypothesis.
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Table 5.5: Ordinal regression of the relationship between perceived benevolence and
perceived ability on personal food safety levels conditional on WTP/WTA status

WTP/WTA Willing  Unwilling Unwilling  Willing
Status: to Pay to Pay  to Accept to Accept
Central Gow.
Model 9 Model 10 Model 11 Model 12
Perceived Benevolence 0.302 —1.271 0.712 0.462
(0.185) (0.783) (0.205) (0.239)
Perceived Ability 1.365 2.034 0.891 0.657
(0.187) (1.169) (0.195) (0.217)
N 447 55 309 189
Prov. Gow.
Model 13  Model 14 Model 15 Model 16
Perceived Benevolence 0.486 —0.189 1.075 0.220
(0.194) (0.556) (0.250) (0.206)
Perceived Ability 0.740 0.051 0.417 0.421
(0.186) (0.686) (0.240) (0.184)
N 431 71 277 221
Priv. Indust.
Model 17 Model 18 Model 19 Model 20
Perceived Benevolence 0.642 —0.083 1.062 0.582
(0.214) (0.209) (0.245) (0.207)
Perceived Ability 0.210 0.274 0.120 0.443
(0.218) (0.219) (0.243) (0.194)
N 233 269 196 302
NGO
Model 21  Model 22 Model 23 Model 24
Perceived Benevolence 0.370 —0.008 0.860 0.171
(0.185) (0.288) (0.256) (0.198)
Perceived Ability 0.558 0.598 —0.106 0.356
(0.204) (0.264) (0.261) (0.193)
N 283 219 206 292

occupation and city dummies, were included in these models but are not shown.

Standard errors in parentheses.

Parameters that are statistically significant at the 5% level are in bold.
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5.8.3 Robustness Checks

The same overall relationship between the two dimensions of trust and the other
institutions (provincial government, private industry and NGOs) echo that found for
the central government. Given the number of models estimated, in Table 5.6, I show
only the parameter estimates and standard errors for the benevolence and ability

32 Here we can see that as before, perceived benevolence and perceived

variables.
ability are still positive and statistically significant predictors of the willingness to pay
for certified pork when the certifier is the provincial government, private industry or
a NGO. Meanwhile, again as before, only perceived ability is found to have a positive
and statistically significant affect on unwillingness to accept regular pork given the
alternative of purchasing provincial government certified pork and NGO certified
pork. Note that perceived ability is not significant predictor of unwillingness to pay
when privately certified pork is available (Model 33 and 34) at the 5% level. However,
‘Perceived Ability’ (Model 33), ‘Perceived Ability - Confident’ and ‘Perceived Ability
- Very Confident’ (Model 34) are significant at the 10% level which suggests that there
is a relationship between perceived ability of private certifiers and unwillingness to
accept regular pork given the possibility buying privately certified pork, albeit a
weaker one. Similarly, for NGO certified pork ‘Perceived Ability’ (Model 35) is also
significant at the 10% level, though not at the 5% level.

I further validate the relationship between trust and WTP/WTA by estimating
a LASSO variable selection equation. That is, in the original model specification, I
control for all possible confounding factors that may affect WTP/WTA. However,
while one might have a priori strong theoretical reasons to suspect that any of these
variables may confound the estimation of the relationship between the main indepen-

dent variables of interest (trust) and the dependent variable, whether these control

32 The full models available upon request.
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Table 5.6: Logistic regression of WTP/WTA for certified pork by each institution,

telephone survey

wTP
Prov. Gov. Priv. Indust. NGO
Model 25 Model 26 Model 27 Model 28 Model 29 Model 30
Perceived Benevolence 0.601 0.495 0.629
(0.249) (0.156) (0.164)
- Disagree 0.992 0.263 —0.056
(0.623) (0.327) (0.410)
- Agree 1.490 0.812 1.400
(0.699) (0.399) (0.439)
- Strongly Agree 1.958 1.507 0.847
(0.825) (0.554) (0.558)
Perceived Ability 1.001 0.885 0.585
(0.259) (0.170) (0.163)
- Unconfident 0.415 0.918 0.515
(0.563) (0.340) (0.364)
- Confident 2.294 2.140 1.252
(0.714) (0.422) (0.416)
- Very Confident 2.434 1.918 1.460
(0.860) (0.645) (0.610)
WTA
Prov. Gov. Priv. Indust. NGO
Model 31 Model 32 Model 33 Model 34 Model 35 Model 36
Benevolence 0.123 0.072 0.062
(0.156) (0.159) (0.152)
(0.153) (0.167) (0.162)
- Disagree 0.573 —0.033 0.278
(0.566) (0.324) (0.437)
- Agree 0.339 —0.354 0.223
(0.579) (0.409) (0.453)
- Strongly Agree 0.604 0.644 —0.007
(0.609) (0.549) (0.561)
Ability 0.356 0.282 0.276
- Unconfident 1.480 0.553 0.818
(0.490) (0.328) (0.410)
- Confident 2.227 0.772 1.251
(0.503) (0.409) (0.452)
- Very Confident 1.215 0.424 0.177
(0.552) (0.645) (0.656)

Control variables (mirroring those in Table 5.8.1 were included in these models but are not shown.

Standard errors in parentheses. Parameters that are statistically significant at the 5% level are in bold.
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variables ultimately do significantly condition the effect of the main independent
variables of interest on the dependent variable is an empirical question.

Thus since it is a priori unclear which variables best predict the dependent vari-
able, I estimate a logistic LASSO model for each institution type. A LASSO regres-
sion is a penalized regression model that is often used for variable selection. From
Table 5.7 and Table 5.8 we can see that the measures for perceived benevolence and
perceived ability are found to be important predictors for both WTP and WTA .33

Note that no standard errors are presented in these tables — to date estimation
of standard errors for LASSO regressions is still an area of active research (Kyung
et al., 2010). Unlike the main models, the tables also report standardized coefficients.
Because the LASSO estimation procedure penalizes large coefficient sizes, it is im-
portant to standardize the data beforehand. Finally note that while it is possible of
course to estimate a standard logistic regression using the variables selected by the
LASSO model, this would not be methodologically correct. That is, the subsequent
significance of the parameter estimates derived from the subsequent ordinary logistic

regression is conditional on those variables being selected in the first place.?*

33 Note that there the literature on variable selection with multiply imputed data is still in its
infancy. Wood et al. (2008) suggest a two-step procedure in which Step 1) only variables that
are selected in the majority of the imputations are included in the final model Step 2) given the
variables selected in Step 1, the average of the parameter estimates over the multiply imputed data
is reported though they caution that further research is needed to validate the scope conditions for
this approach. Despite this caveat, given available knowledge this method is currently among the
best possible for conducting variable selection for multiply imputed data. As such, the variables
presented in Tables 5.7 and 5.8 are only presented if they are selected from at least 3 of 5 of the
imputed datasets and the parameter estimates represent the average of the values over those models.

34 Despite this however, when I have gone ahead and done so the statistical significance of the trust
variables and the dependent variable hold.
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Table 5.7: Variable selection using LASSO logistic regression for willingness to pay,

telephone survey

Central Govt Prov Govt. Private Indust. NGO
Model 37 Model 38 Model 39 Model 40

Price -0.14
Benevolence 0.33 0.16 0.36 0.35
Ability 0.71 0.69 0.66 0.45
Level of Worry about Food Safety 0.02
Level of Pork Consumption -0.04 -0.14
Level of Perceived 0.17 0.04 0.02
Unsafe Pork Consumption
Level of Familiarity 0.46 0.20 0.16 0.07
with Food Certification
Number of Children 0.27
Age 0.01
Urban Hukou Dummy 0.19
Education Level -0.11
(Undergraduate)
Food Responsibility

- Respondent’s Spouse -0.13 -0.05

- Respondent’s Parents 0.12
Gender Dummy (Female) 0.22 0.19
Log Income 0.06 0.06 0.06 0.02
Occupation Dummy

- Educator/Researcher 0.25

- Blue collar worker -0.58 -0.19

- Service sector worker 0.41 0.23 0.18

- Agricultural/ -0.34
foresty worker or miner
City Dummy

- Beijing -0.24

- Harbin 0.04 -0.27

- Taiyuan 0.26

- Chengdu 0.50

- Kunming 0.22

- Changsha -0.65 -0.14 -0.50 -0.20

Table reports standardized coefficients
Occupation Dummy reference is ‘Unemployed’

City Dummy reference city is Shanghai
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Table 5.8: Variable selection using LASSO logistic regression for willingness to ac-
cept, telephone survey

Central Govt Prov Govt. Private Indust. NGO

Model 41 Model 42 Model 43 Model 44
Price -0.03
Benevolence 0.01 0.06 0.01 0.03
Ability 0.16 0.16 0.05
Level of Interest in Food Safety 0.06 0.11 0.08 0.14
Level of Worry about Food Safety 0.14 0.02 0.02 0.06
Level of Perceived 0.18 0.19 0.05 0.05
Unsafe Pork Consumption
Level of Familiarity -0.11 -0.29
with Food Certification
Number of Children 0.09
Age 0.00 0.00 0.01 0.01
Urban Hukou Dummy 0.20 0.31
Log Income 0.02 0.01
Food Responsibility
-Respondent’s Spouse 0.20
Occupation Dummy
- Middle management 0.52
- White collar worker 0.39 0.28 0.16 0.35
- Blue collar worker 0.08 0.21 0.35
- Service sector worker -0.28 0.06
- Self-employed -0.04
- Retired 0.19 0.56 0.18 0.04
- Student -0.37 -0.41
- Military -0.51
- Housewife -0.21 -0.20 -0.83
City Dummy
- Hohhot 0.17 0.35 0.03
- Chengdu -0.09
- Changsha -0.03

Table reports standardized coefficients
Occupation Dummy reference is ‘Unemployed’

City Dummy reference city is Shanghai

Lastly I further estimate the relationship between trust and respondent’s evalua-
tions of their personal food safety through a Heckman selection model (not shown).
As such, it allows one to estimate the general relationship between trust and safety,

conditional on whether the respondent is WTP/WTA or not. The general relation-
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ship between both dimensions of trust and one’s subsequent evaluations of one’s food
safety holds across all institution types. The relationship between perceived ability
and safety is strongest when the regulatory institution is the central government,
provincial government or NGO while perceived benevolence has a stronger effect on
one’s subsequent food safety evaluation when the regulatory institution is a private

company.

5.9 Conclusion

To be a citizen in a modern society is to make economic decisions that are supported
not by a web of social networks and obligations but by one that is built on an infras-
tructure of market rules and regulations that set and enforce certain standards of
conduct. To this end, regulatory institutions can perform an important role in set-
ting these standards and regulations. While depending on the kindness of strangers
is not an impossible proposition, in an increasingly globalized and anonymized world,
to do so blindly is an increasingly risky one.

At the same time though social networks and ties no longer provide an effective
means to coordinate economic transactions, social attitudes and information still play
an important role in buttressing market-based rules and regulations. In particular,
trust in regulatory institutions can play an important role in ensuring regulatory
efficacy. That is, regulatory standards and rules, including food safety ones, by
themselves mean little. While it is the exercise and application of such rules and
regulations that gives them their bite, it is the trust that such rules and regulations
will actually be faithfully executed that gives them their efficacy.

In this paper, I present evidence to suggest consumers are more willing to pay for
certified pork the more they trust the certifying institution. This evidence is based
on a sample of 1000 respondents in a telephone survey. Such evidence supports the
argument that two different dimensions of trust, the perception that a regulatory
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institution has the best interests of the consumer at heart and the perception that
a regulatory institution is capable of safeguarding food safety, can have a significant
and substantive impact on regulatory buy-in. This relationship is consistently found
when respondents are asked if they are willing to pay for certified pork. For respon-
dents who are asked if they are willing to accept regular pork, only the perceived
ability of the certifying institution is found to have statistical significance. Overall
then, perceived ability is found to be a strong predictor of a respondent’s regula-
tory buy-in, while the importance of perceived benevolence seems to be have greater
sensitivity to framing.

But while these different framing effects can have substantial consequences for
regulatory success, we know relatively little about the degree to which 1) the dis-
tribution of citizens naturally adopt frames that are more in line with the WTP or
WTA framework when making purchasing decisions, both about certified pork and
more generally 2) what factors that can be pinpointed which encourages citizens to
naturally adopt either a WTP or WTA frame 3) what factors can be manipulated
that encourage citizens to shift their frames toward a WTP or WTA one. Such re-
search is especially important given framing a purchasing decision is either WTP or
WTA can substantially influence both the propensity of a citizen to buy-into a food
safety regulation but the degree to which they subsequently judge their food safety
environment to be safe. Further investigation into this topic may be a fruitful topic

of further research.
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Appendix A

Appendix to Chapter 2: Food Safety and Urban
Bias

A.1 Constructing the Pesticide Use Data

As the FAOSTAT database istelf notes, “a strict inter-country comparison on the
basis of the database is not feasible” because the units of pesticide use are not
homogeneous across countries.! For one, different countries may report different
compositions of pesticide use. That is, pesticide use may be expressed in terms of
active ingredients (AI) or ‘formulated products’ depending on the country.? Because
Al are typically only a fraction of formulated products, a straight comparison of
countries which use one or the other would lead to spurious results. Meanwhile,
different countries may also use different points of the distribution chain as the basis

of their measure of pesticide use. For example, countries may report pesticide use in

! “Inputs —> Pesticide Use —> General Notes.” FAOSTAT. Accessed April 2016: http://faostat3.
fao.org/download/RP/*/E

2 The AI is the chemical which actively destroys the pest. However, the Al is usually combined
with other materials to improve its handling, storage and applications. The combination of the Al
with other materials is referred to as the ‘formulated product’ by the FAO.
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terms of sales or in terms of production which also makes a raw comparison noisy.>
This measurement problem is also present within some countries as well, as some
countries are also inconsistent how they define pesticide use in the manner described
above.*

In order to circumvent such measurement issues, I first document how pesticide
use has been defined by each country with the help of the extensive ‘Country Notes’
that the FAO provides®. I then transform the raw FAO data for pesticide use in
tonnes into the percentage change of pesticide use, which is unit-less, as my outcome
measure.® As such, how each country defines pesticide use becomes irrelevant as this
variable measures relative changes in pesticide use as opposed to absolute changes

in pesticide use.
A.2  Cleaning Incidence of Food Contaminantation Data

In cleaning the dataset for the purposes of this analysis, I made a number of cleaning
and classification decisions to standardize the observations across countries as much
as possible, which I detail here. The first of these dealt with the types of food included
in the dataset. The dataset differentiates between the origin of the food (‘domestic’,
‘imported’; ‘mixed origin’ or ‘unknown’), the composition of the food (‘as is (raw,
fresh)’, ‘as consumed’,‘fat content’, ‘dry weight’) and the portion analyzed (‘edible

only’ or ‘total food (edible + inedible’).

3 A number of countries also report pesticide use in terms of imports. Without conducting
substantially more research on the subject, it is unclear the extent to which a particular country
relies on imports for its pesticides. As such, I drop these observations from my analysis

4 ‘Inputs —> Pesticide Use —> Country Notes.” FAOSTAT. Accessed April 2016: http://faostat3.
fao.org/download/RP/*/E

® ‘Inputs —> Pesticide Use —> Country Notes.” FAOSTAT. Accessed April 2016: http://faostat3.
fao.org/download /RP/*/E

6 Note in instances where pesticide use changes from 0 tonnes to a positive number of tonnes,
mathematically, this change should be ‘infinity’. However, substantively a nonsensical result. I
code this as a change of 100%.
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In order to make the results as comparable as possible, I pared the dataset by first
dropping imported food from the dataset under the rationale that since the focus
of the study is to investigate how domestic government policy affects domestic food
safety, including imported food would at best be a very indirect way to measure this
effect and at worst only add noise to the analysis. There were 288,335 entries for
imported food out of a total of 2,803,009 entries, or around 10.3% of the dataset.

Of the remaining 2,514,674 observations, I then dropped observations that are
categorized the composition of the food as ‘Fat content’, ‘Dry weight’, which com-
prised a combined 8.3% of the non-imported dataset (and correspondingly kept the
compositions ‘as is (raw, fresh)’, ‘as consumed’). This paring was executed under
the reasoning that most people consume food ‘as is’ or, by definition, ‘as consumed.’
Note that the representativeness of these categories also played a role in the cleaning
process— if 90% of the submissions were of the fat content of the food for example,
I would have likely kept observations that were based on fat content instead of food
‘as is.’

Finally I dropped the “Total food (edible + inedible)’ from the data, which
comprised 2.3% of the non-imported, ‘as is (raw, fresh)’, ‘as consumed’ data. This
choice was made because by definition, the food that people consume should be
edible.

Figure A.1 provides a visualization of these subsetting decisions as a proportion
of the size of the dataset.

A greater undertaking involved constructing the classification rules for both food
types and contaminants types. As I had previously noted, the WHO GEMS /Food
database tracked contamination levels over ‘a great many food products’ — this
description was deliberately vague as the total number of food products ultimately
depends on how one defines different food categories. If we use the categories that
collaborating institutions use when they submit contamination data to their national
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FIGURE A.1: Proportion of WHO/GEMS dataset used

The number of observations in the dataset, is scaled to be between (0 to 1. The
relative proportion of observations in the different categories for each variable of

interest (food origin: imported, domestic, mixed, unknown; composition of food: as
is, as consumed, fat content, dry weight; portion of food analyzed: edible only, total
food (edible + inedible)) are then represented by the either blue if they are kept
from the dataset, or grey if they are dropped from the dataset.

institutions, then there are more than 14,000 types. However, when submitting such
data to GEMS/Food, collaborating centers are also required to map local food names
into food categories recognized by WHO and FAO. The FAO keeps data and which

the FAO has data for, of which there are more than 400. For example, one submission
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noted that the food in question was ‘cattle meat’. This FAO subcategory can be
mapped to the larger FAO category of ‘Bovine Meat.”” Note a large part of the
reduction in categories was also due to cleaning up mis-spellings and standardizing
spellings of data submissions.

Meanwhile contamination categories were also aggregated from 754 to 419 cate-
gories. In this case, the degree of aggregation was limited to that which was already
present in the dataset. For example, some countries might report the total amount of
Aflatoxins, while other countries might report the level of Aflatoxin B1 and Aflatoxin
M1. In order to maximize the number of observations that might plausibly be com-
parable then, I aggregated based on all Aflatoxin types. Like food categories, some of
the reduction in contaminant categories was also due to correcting and standardizing
spellings of data submissions. While a number of online resources are available to
allow one to aggregate the contaminants in terms of common parlance, i.e. herbicides
or fungicides, I chose not to aggregate based on this criteria. With the limited knowl-
edge of chemistry that I do have, I was wary of aggregating contaminants based on
these socially understood categories because the degree to which a contaminant may
harm human health may be on wildly divergent scales across different contaminants
and aggregating them based on anything but a solid understanding of the underlying
chemistry seemed like a precarious undertaking.

Finally, while the vast majority of submissions were individual level contamina-
tion tests, around 2% of the submissions were aggregations assays. As these ag-
gregated assays also included information on the number of samples that they were
based on, I recombined the dataset as a weighted mean, where the weights were the

number of samples (if the submission was an individual level assay, the weight was

7 See ‘Meta Data — Classifications — Food Balance’ on the FAO website here: http://faostat.fao.
org/site/655/default.aspx
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1). T also standardized the units of analysis to mg/kg.®
A.3  Multiple Imputation of Food Contaminants data (Dataset 2)

The food contaminants data has a substantial amount of missingness across its var-
ious panels, including its country-year panels and its food category-contaminant
panel. While it might be possible to impute all the data in the dataset despite this
missingness, the validity of the subsequently imputed values might be suspect given
the severe sparsity of data.

Though existing research suggests that the more variables in a dataset, the better
the subsequent efficiency and unbiasedness of the imputed dataset (Mustillo and
Kwon, 2015)°, to my knowledge, such research does not extend to imputing missing
data for variables which exhibits substantial missingness of whole panels, like the
contaminant measure does. To put the problem concretely, it seems of dubious value
to impute the values for missing food-contaminant observations for one country based
the fact that food-contaminant observations exist for another country. That is, it
does not seem to make much sense to have much confidence in the imputed values of
cadmium contamination of vegetables for Brazil just because Australia has submitted
data on the incidence of cadmium contamination in its vegetables.

A vizualization of the degree of missingness on the year level and the country
level in the dataset is visualized in Figure A.2. As is apparent from the figure,
most country-year observations are concentrated in the mid to late 1990s, with few
observations before than with a few exceptions.

Meanwhile a vizualization of the degree of missingness for a random sample of

food-contaminant pairs is shown in Figure A.3. Here it is clear that the level of

8 Other units submitted included ug/kg, ng/kg and pg/ke

9 An exception includes Hardt et al. (2012), who finds evidence to suggest a U-relationship between
increasing the number of auxillary variables and the precision of the subsequent imputation.
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Country

FIGURE A.2: Missingness in terms of country-year panels for the WHO/GEMS

contaminant measure
Another strategy to deal with this missingness might be to impute all of the vari-

is on the y-axis. The size of each point increases with the number of observations.
Where there are no points, there were no submissions to the WHO/GEMS database

for that country-year.
ables together and then subsequently restrict the analysis to the subset of panels for

For each country-year combination, this plot visualizes the number of food-

contaminant observations there are.
overlap across country-year panels and food category-contaminant panels is scant.
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FIGURE A.3: Missingness in terms of food-contaminant panels for the WHO/GEMS
contaminant measure

Plotting all the possible food category-contaminant combinations would have led to
a 28 (# of food categories ) by 407 (# of contaminants) plot, which would have been
unreadable. As such, the above plot presents the plot of a random sample of 5 food
categories and 10 contaminants. The color of each point indicates a different country
and the size of the point shows the number of years for which there is data for that
particular country-food-contaminant combination. With this subsample, one can see
that countries habitually report non-overlapping food-contaminant combinations.

which there were actual data. For example, I could impute the values for the dataset
for all countries and all years, but restrict the actual analysis to only observations
from 1997 to 2011 and for countries that actually submitted food contaminant data
in those years. This would adhere better to the maxim that the more the data the

better the imputation model
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However, the fact that the food contaminants data is multi-level it is calls into
question the prudence of such a strategy. Note that as a result of the multi-level
nature of the food contaminant data, any dataset which includes the food contami-
nant data is also multilevel in that it can be partitioned into three levels, where the
first level represents the country-year-food-contaminant covariates, the second level
represents the country-year-food covariates, and the third level represents of the
country-year covariates. Imputing all of the data together would mean imputing on
48,455,680 observations — 80 countries x 52 years (1961-2014) x 28 food categories
x 416 contaminants. These observations would be characterized by an extremely
high degree of missingness for the food contaminant variable and a high degree of
duplication for the other covariates (i.e. because Log GDP per capita is calculated
on a country-year level for example, there would be a large degree of duplication
in a dataset has country-year-food and country-year-food-contaminant levels) which
would likely make it correspondingly extremely difficult to fit.*

Because of both the substantial level of missingness in the data and the multi-
level nature of the data, in order to increase the confidence in the validity of the
subsequent imputation, the paper only analyzes food contamination levels for food-
contaminant pairs that have a reasonable degree of coverage both across and within
different countries. To that end, food-contaminant pairs for which there were at least
85 country-year-food-country observations in total and at least 2 country-years for
each country. Using this criteria, we are left with an unbalanced panel data of 35
countries, 18 years (1997-2014), 15 food categories and 13 contaminants for a total

of 9,810 observations.

10 In future work, it may be worthwhile to examine the relative performance of data analyzed
by a dataset that is first subsetted and then imputed vs a dataset that is first imputed and then
subsetted, given a more tractable dataset.

217



A.4 TImputing Three Level Data

Making the decision to separately impute the food contaminant data and to restrict it
to observations for which there is not missingness in whole panels increases confidence
in the subsequently imputed values but it does not, however, solve the more general
issue of how to multiply impute multi-level data. The problem of ignoring the clusters
in multi-level data and simply imputing as if they did not exist is that the subsequent
imputed values of the higher level clusters are attenuated (Van Buuren, 2011) and
substantively affect the standard errors of the parameter estimates (Roudsari et al.,
2008).

While the problem is clear the solution is not, as multiple imputation of multi-
level data is a relatively new research area. Most of the work has concentrated on
imputing two-level data and some software packages are available for that purpose.
For example, in STATA’s mi impute function, one can cluster on two levels.!! Tt
is also possible to impute two level data using the MICE package, though the speci-
fication is such that it cannot impute a data that has is simultaneous missingness in
both the levels (Keller, 2015).

However, there is more limited work that has explored imputation of three-level
data. Existing contributions to this line of research appear to be limited to Keller
(2015), who proposes a fully conditional approach for a three-level multiple impu-
tation and Asparouhov and Muthén (2010) Yucel (2008) both use a joint modeling
approach. In his evaluation of the three methods, Keller (2015) finds that they
exhibit comparable performance. Currently however, only Asparouhov and Muthén

(2010)’s model appears to be available for wider use in their MPlus software package,

1 Eddings, Wesley and Yulia Marchenko. ‘HAccounting for clustering with mi im-
pute’.  Stata.com. Accessed September 2016: http://www.stata.com/support/faqs/statistics/
clustering-and-mi-impute/
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but for a not insubstantial fee'2.

Lacking readily available tools to multiply impute three level data then, I adapt
Hoff (2007) semi-parametric copula imputation model for three level hierarchical
data. Under this protocol, the country-year data (first level) is imputed first, followed
by the country-year-food data (second level) merged with the imputations from the
first level and finally the country-year-food-contaminant level (third level), merged
with the imputations from the first and second levels, is imputed last. One draw
back of this approach is that while the first level can inform the imputation of the
second level and the third level, and the second level can inform the imputation of
the third level, the second level cannot inform the imputation of the first level and
the third level cannot inform the imputation of the first and second levels. This
problem is not unique to this model however, as Yucel (2008) and Keller (2015) use
a similar strategy in their multi-level multiple imputation models and have found
them to perform well. However again, research on this topic is still quite limited
and none of it, to my knowledge, has examined the relative performance of semi
parametric copula imputation model for three-level multiple imputation. Assessing
its performance against other models could be a fruitful avenue for future work.

In this paper however, I limit myself to validating its effectiveness for multiply
imputing this particular dataset. Using the above method, I impute the values
for contaminants and the 1 year lag of the covariates. Ultimately, I run 40,000
imputations, of which I save 1,000 or every 40th imputation. Like the first dataset
(without the contaminant data), I then plot the trace plots of cor(var;,var_;). In
all, all of the trace plots seem to converge to to the target distribution. Again as
in the first dataset, I burn the first 800 saved imputation and randomly select 20 of

the last 200 saved imputations to conduct statistical analyses with. Finally, I also

12 The current student price for the MpLus software program is $195 plus a $240 add-on fee for
the multi-level package: https://www.statmodel.com/pricing.shtml This of course, does not include
the cost in time and energy in learning the language for a new software package
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validate the subsequent multiply imputed data by plotting the distributions of each
variable across the multiply imputed datasets and find them to have conformed well

against the distributions of variables non-imputed original dataset.
A.4.1 Distribution of dependent variables

Exploratory data analysis reveals that the distributions of all the dependent variables
of interest (pesticide use, fertilizer use and incidence of food contamination) have

extreme right skews, as shown in Figure A.4.
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Suffice it to say then, change in pesticide use, levels of fertilizer use!® and inci-
dence of food contamination do not follow a normal distribution. While it is not
uncommon to log-transform dependent variables in order to better approximate a
normal distribution in order to fit a linear model, the logged transformed variables
are still far from normal for change in pesticide use and incidence of food contam-
inants. While the log of fertilizer use (1961-2002) better approximates the normal

distribution, it also exhibits some slight left skew as shown in Figure A.5

13 Note that I had previously noted that the fertilizer use variable had three variations: fertilizer use
levels from 1961 to 2002, fertilizer use levels from 2002-2013 and the percentage change of fertilizer
use from 1961 to 2013. As of the writing of this draft, I have only analyzed the performance of the
first of these variations.
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Given the extreme skew of these dependent variables then, identifying a well-
fitting model to analyze the data is no trivial matter and in the course of this analysis,
I assess the fit of the following types of models to the data:

With regards to the generalized linear models, I assess the relative fits of the log-
normal, Poisson and negative binomial distributions, all of which fit strictly positive
data and are flexible to fitting data with right skews. Here I provide a brief overview
of these various distributions. A random variable X is said to follow a log-normal

distribution if log(X) follows a normal distribution. While a regression of a log-
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Table A.1: Modeling strategies

‘ Untransformed DV Log transformed DV
Random Effects (RE) Generalized RE Model Linear RE Model
Fixed Effects (RE) GLS with Within FE OLS with Within FE
GLS with Clustered Standard Errors | OLS with Clustered Standard Errors

|

transformed variable and the log-normal regression of an untransformed variable can
be quite similar, a key difference is that while the former assumes that the error is
normally distributive and additive on the logarithmic scale, the latter assumes the
error is normally distributive and additive on the arithmetic scale (Xiao et al., 2011).
Depending on the nature of the data then, one or the other can provide a better fit
for the data (Lindsey and Jones, 1998; Limpert et al., 2001).

Meanwhile although the Poisson distribution is typically associated with modeling
count data, it can also be applied to positive, continuous data. In fact, it has been
shown to outperform linear regressions with log-transformed dependent variables
because 1) it can handle natural zeros, whereas in a log transformation of a dependent
variable that has a 0 value is —inf. Though a common rule of thumb is to add 1 to
the dependent variable so that the log of (0+1) = 0, this adds measurement error
to the subsequent variable. 2) Poisson regression is also able to handle small values
well. Whereas small values like 0.01, 0.0001, and 0.00001 can be overly influential
if log transformed because their logs are disproportionately large, Poisson regression
does not have this problem because it does not log transform the dependent variable.

However, applying a straight Poisson regression to positive, continuous data
would be problematic because of the restriction requiring the mean of a variable to
equal its variance. Because the estimation of the parameters does not depend on the

assumption that the mean equal the variance, this assumption can be relaxed with-
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out undermining the benefits of of using a Poisson regression instead of a log-linear
regression. This assumption is relaxed under by a) using clustered standard errors
b) using a quais-poisson regression b) using Poisson random effects. (Wooldridge,
2010).14

Similarly one can also fit a negative binomial distribution to positive, continuous
data. Like the Poisson distribution, a negative binomial distribution is often used
to model count data. Unlike the Poisson distribution, there is no restriction for
the variance to equal the mean. While theoretically, applying the negative binomial
model on positive and continuous data could lead to biased results, simulations
suggest that the negative binomial can actually perform on a level comprable to the

Poisson regression in estimating models such models.?
Model fit — dependent variable

I first assess the fit of various linear models to the log transformation of the de-
pendent variable. I do this by examining the residuals vs. fitted plots, which I
show in Figure A.2. While the residuals vs. fitted plots for Log of Fertilizer Use
(1961-2002) suggest a reasonable model fit, those for Log Change in Pesticide Use
and Log Average Food Contamination are beset with numerous problems, including
a suggestive relationship between the residuals and fitted values and many, large
residuals. Though it is certainly possible that the poor fit is due to other factors and
not a model misspecification. Given the extreme right skews of log transformation
of pesticide use and average food contamination however, this seems unlikely. In
addition, prior to fitting the models I assessed the variance inflation factor for each

of the covariates included in the model to evaluate the extent to which the data may

14 Gould, William. ‘Use Poisson rather than regress; tell a friend.” The STATA Blog. Accessed
September 2016: http://blog.stata.com/2011/08/22/use-poisson-rather-than-regress-tell-a-friend /

15 Gould, William. ‘Use Poisson rather than regress; tell a friend.” The STATA Blog. Accessed
September 2016: http://blog.stata.com/2011/08/22/use-poisson-rather-than-regress-tell-a-friend /
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suffer from multicollinearity. All variables had variance inflation factors below 5, a

conservative rule of thumb!6

16 The final list of variables were of course selected through trial and error. For example, when I
included Log GDP in the dataset, its variance inflation factor was over 10 and thus was excluded
from the dataset.
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Table A.2: Residual vs. fitted plots, linear models*

Log Pesticide Use

(% Change)

Log Fertilizer Use Log Average Con-
tamination

(1961-2002)**

OLS
(country-

clustered
standard
errors)

Within FE

Linear RE
(country

and  year

random
effects)

Linear RE
(country

and  year

random ef-
fects), Bell

and Jones
(2015)f
specifica-
tion

* For the sake of legibility, the residuals vs. predicted plots presented here are only for one of the
multiply imputed datasets. However, there is no substantive difference between the fit of the model

for this imputed dataset and the fit of the model for the other imputed datasets.

** When the Log Fertilizer Use (1961-2002) measure is used as the dependent variable, the dataset

is also subset to be between 1961 and 2002.

T Bell and Jones (2015) develop a model specification for country-year panel data which addresses

the potential endogeneity problem between within and between estimators.

T No Bell and Jones model was specified for the log contaminant data because the Bell and Jones

model specifically deals with specifically with country-year panel data.
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I then assess the fit of various generalized linear models to the untransformed
dependent variable. The model fit for Fertilizer Use is demonstrably worse for the
generalized linear models than the linear models and in some cases, the model cannot
even be fit due to non-convergence. This suggests that it would be better to stick
to a linear analysis of the log transformation of fertilizer use. Meanwhile, though
the model fits for pesticide use are still poor, they are arguably an improvement
over the linear models in that there seems to be a reduction in the number of very
large residuals when using the generalized linear models. This is also true to a lesser

extent for the aggregate food contaminants data.
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Table A.3: Residual vs. predicted plots, generalized linear models*

Pesticide Use
(% Change)

Fertilizer Use
(1961-2002)f

Contaminant

Log Normal
(country-

clustered
standard
errors)

Quasipoisson|
(country-

clustered
standard
errors)

Negative
Binomial
(country-
clustered
standard
errors)

M

% *%

Negative
Binomial
(within
estimator

FE) ¥

Poisson o

(country
RE)

kek

Negative
Binomial
(country

RE)

* For the sake of legibility, the residuals vs. ppedicted plots presented here are only for one of the
multiply imputed datasets. However, there is no substantive difference between the fit of the model
for this imputed dataset and the fit of the model for the other imputed datasets.

*% These models did not converge.

! The negative binomial within estimator is fitted with the pglm package (Croissant, 2013). A
Poisson within estimator FE model was not fit because under this model, the assumption that the
mean of the dependent variable equals its variance still holds.



Appendix B

Appendix to Chapter 3: Unraveling Food Safety
Crisis

B.1 Building a Dataset of Food Safety Incidents and Food Safety
Grievances in China

As D’Orazio et al. (2014) note, central to any data collection effort is maximizing
the resulting data archive’s recall and precision, where recall refers to ‘the ratio of
relevant information in the archive to the total amount of relevant information in
existence’ and precision refers to ‘the ratio of relevant information in the archive to
the total amount of information in the archive.” In constructing these databases, I
aimed to maximize first recall and then precision. I detail the methods I employed

to do so more fully below. To preview briefly, I :

1. Identified Chinese-language newspaper articles about food safety as my mea-
sure of food safety incidents and weibo posts on food safety as my measure of

food safety grievances.

2. FExtracted newspaper articles and weibo posts about food safety by using search

terms curated from an existing database that has documented Chinese food
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safety incidents. Note that using these search terms maximized the recall of
both the measures of food safety incidents and food safety grievances, but at
the expense of precision. In other words, while many newspaper articles and
weibo posts were collected that would not have been if not for these search
terms, many other newspaper articles and weibo posts were also collected that

had nothing to do with food safety.

3. Refined the precision of both the measures of food safety incidents and food
safety grievances through supervised machine learning models. These models
estimate the likelihood that a newspaper article or weibo post is about food

safety or not and categorizes them accordingly.

While in the Data section of the paper, I explain my reasoning for identifying
Sina Weibo posts as my measure of food safety grievances and newspaper articles
from the WiseSearch database as my measure of food safety incidents, in what follos

below I elaborate on the steps that I took to extract and refine these measures.
B.1.1 Exztraction of measures

Close attention was paid to how these newspaper articles and weibo posts were
extracted. As D’Orazio et al. (2014) note, ‘given the large number of available
sources and ways in which the concepts of interest may be described, bias is often
induced into the data at these very early stages by selecting sources with limited
coverage or not constructing a representative set from the start.” With regards to
this paper, while a straightforward extraction method may be to simply collect any
article that contains the word ‘food safety,” this could seriously bias the subsequent
corpus if many food safety articles or weibo posts about food safety used only words
to describe the specific food or contaminant in question, and not the term ‘food

safety.’
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To address this possibility (which was in fact borne out, as will be shown
later on), I used not only the term ‘food safety’! as a search term, but search terms
extracted from an existing archive of food safety incidents called ‘Throw it out the
Window’ ($FH & M) 2

‘Throw it Out the Window’ is the best publicly available resource that docu-
ments food safety incidents in China. It was started by a Shanghainese student, Wu
Heng to circulate information about food safety incidents and contains information
on such incidents as far back as 2004. Since its inception in 2011, it has grown to
include 34 volunteers. It further received official sanction from the Shanghainese
municipal government in 2012, who praised the site for its ‘social service’.? The site
has documented more than 5900 food safety incidents from 2004 to 2015 and 901
food safety incidents from June 2011 to January 2013.# However, because the pur-
pose of the “Throw it Out the Window” site is to report the the existence of a food
safety incident, not to document the degree of scrutiny around a food safety scare,
using it as the basis for analyzing how information about food safety crises affects
subsequent perceptions about food safety would provide an inaccurate analysis. It is
however very well suited as the basis to search for the universe of food safety articles
and food safety grievances.

Conveniently, each article posted on the ‘Throw it out the Window website’ is

tagged with regards to a)location® b) the food item in question® c¢) relevant phrases

I The Chinese translation being & 5h %4

2 Tatlow, Didi Kirsten. ‘Q. & A.:Wu Heng on Throwing China’s Food Out the Window.” 17
August 2014 New York Times. Accessed 29 March 2015: http://sinosphere.blogs.nytimes.com/
2014/08/17/q-and-a-wu-heng-on-throwing-chinas-food-out-the-window/? r=0

3 http://www.foodqualitynews.com/Industry-news/China-officials-back-throw-out-the-window-

food-safety-site
4 http:/ /www.zcecw.info/index
> On the website (http://www.zccw.info/query), this is referred to in Chinese as X 1]
6 On the website (http://www.zccw.info/query), this is referred to in Chinese as £ 45 &)
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" These tags were used as the

(including additives or businesses involved, if any).
basis of the subsequent search for food safety articles and weibo posts.

In all there were 3,143 tags for food safety incidents reported on 2012. Note
that many tags were either repeated or closely related to each other. In such in-
stances, the word was stemmed to its root and only the root was retained. For
example, one tag might read ‘pork’ and another tag might read ‘pork meat’” — in
this case ‘pork meat’ is stemmed to ‘pork’ and of the two tags, only ‘pork’ is kept.
After cleaning and collapsing similar tags, there remained 225 tags about the food
in question® There were also an additional 130 tags which dealt with businesses im-

plicated in a food safety incident and 147 tags which named the alleged additives

deemed to compromise food safety.
Food safety grievances

Using the combination of the food tags, business tags and additive tags and the
term ‘food safety’ yielded some 32 million potential Weibo posts about food safety.
Though using such an expansive search criteria maximizes recall, it also results in
poor precision. To validate whether the extent to which this collection of articles
were truly about food safety, I randomly sampled 1000 articles and coded them.
Unfortunately, only 6 of them were found to be about food safety. In other words,
most weibo posts are likely not about food safety which would make any subsequent
analysis based on the raw corpus of dubious value. As described in more detail below,
I deal with the poor precision of the extraction method with supervised machine

learning tools.

7 On the website (http://www.zccw.info/query), this is referred to in Chinese as i1 & if]

8 Note that actually 406 tags were found to be related to food but only tags that were mentioned
more than once were kept
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Food safety incidents

I used a similar strategy to extract grievances about food safety as I did to extract
food safety articles. That is, I used to food search tags culled from the ‘Throw it
out the Window’ site to along with the term ‘food safety’ to search for articles about
food safety.® Using these tags as search terms, 1,331,412 articles were extracted
from 99 of the 110 newspapers available in the WiseSearch database!® for the time
period between December 1, 2011 and January 1, 2013. A full list of the newspapers
included in the search, as well as the newspapers from which articles were ultimately
extracted from, is available in Appendix B.3, below.

I similarly sample 1000 articles and coded them, again finding that poor precision
was also a problem, though to a lesser degree than for the weibo posts. That is, only
26 were found to be about food safety. As with the problem of poor precision in
the newspaper articles, I similarly deal with the issue of poor precision of the weibo

posts with supervised learning methods, which I discuss more fully below.

9 Note that I did not use the search terms associated with businesses or additives when extracting
food safety articles for a number of reasons: 1) Tags related to food were more expansive search
terms with regards to the topic of food safety. Search terms that are related to food businesses or
food additives should be subsumed within search terms related to food 2) Conversely search terms
related to food businesses or food additives without mention of a particular food in the article are
unlikely to be about food safety. Given these justifications, one is left to wonder why search tags
for businesses and additives were not similarly excluded from the extraction of weibo posts. The
reasons were both methodological and technical. With regards to the former, in weibo posts, where
relatively few characters are used, it is much more plausible to come across a situation in which
a weibo user talks about the safety problems associated with a particular food company or food
additive without necessarily mentioning the food in question. GIVE EXAMPLE. With regards to the
latter, because the entire weibo corpus was available for download from the HKU website, searching
for and extracting weibo posts was a relatively straightforward endeavor compared to extracting
newspaper articles from the WiseSearch database. Because it was not feasible to download the
entire WiseSearch database for the year 2012 (or indeed any year), newspaper articles had to be
scraped via the WiseSearch website which was relatively time-consuming. That is, it took about
a month to extract all the newspaper articles that matched the ‘Throw it out the Window’ food
search tags.

10 http: / /www.wisers.com/corpsite/global /en /products/wisesearch.html
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B.1.2 Refinement of measures

Resolving the low precision of the dataset can be thought of as a text classification
problem in which some articles can be categorized as being about food safety and
some articles can be categorized as being not about food safety. Given that I collected
approximately 32 million weibo posts and 1.3 million newspaper articles, manual
coding would not be a feasible strategy to resolve this classification problem, at least
not without substantial time and resources. Instead, I turn to supervised machine

112 GQych methods have been shown to be efficient and

learning models to do so.
effective alternatives to manual text categorization (Sebastiani, 2002; Lewis et al.,
2004) (including Chinese language text categorization (He et al., 2000)) and have
been widely used for that purpose. In political science for example, researchers
have used machine learning to refine a variety of widely used datasets from MIDS
(D’Orazio et al., 2014), to Polity 2(Minhas et al., 2015). In what follows I first
give a overview of what supervised machine learning is and the general steps that I

undertook to categorize the texts for both corpuses. I then describe in greater detail

the particular steps that I undertook to categorize the texts in each corpus.

1 Note in an early version of this paper, I had explored the possibility of increasing the precision of
the corpus by culling articles based on the frequency with which certain words appear in a dataset,
what is commonly known as the RIPPER, technique (Cohen and Singer, 1999). The most generous
rule that I used was to keep articles only if they mentioned the term ‘food safety’ at least once, an
additive or a business associated with food safety at least twice and a food item associated with
food safety problems at least 5 times, for a total of 448,813 articles. However, precision is likely still
problematic under this method. For example with regards to the newspaper articles, recall that of
the 1000 newspaper articles sampled in the previous section, 18 were about food safety. As such,
this would suggest that the percent of articles about food safety is closer to 2%, or 26,000 articles.
Moreover, none of the articles that were identified as being about food safety were present in the
RIPPER generated corpus, suggesting that this algorithm would incorrectly classify many articles
as being not about food safety when they in fact are.

12 Machine learning can generally be divided into supervised learning and unsupervised learning.
In supervised learning, one first trains the machine on a subsample of data for which one has a
pre-existing output (i.e. document category) for a sample of inputs (i.e. documents). In unsu-
pervised learning, no such training datasets are provided. Supervised learning is better suited for
analyses which seek to divide texts into pre-defined categories whereas unsupervised learning is
more appropriate when the goal of the analysis is to organically uncover document categories.
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General overview of text categorization

Briefly, supervised machine learning automates document classification by building
a classifier based on its document term matrix or bag of words.'® In plainer English,
it builds a statistical model that predicts whether a text is about food safety or not
based on the frequency with which different words appear in its text corpus. In

practice, this is accomplished in three parts:

1. Training Phase — In this phase, one ‘trains’ the text classifier. To do so, one
must first randomly sample a subset of the text corpus and manually classify
it — this is known as the training set or training data. With the training set,
one can ‘train’ the model by pairing the inputs (document term matrix) with

the expected outputs (the manually categorized texts).

2. Validation Phase — In this phase, one validates the performance of the classifier
trained in the training phase. One does this by creating a validation set, which,
like the training set is a random sample of texts that one then manually cate-
gorizes. The difference however is that the model is constructed based on the
training set, not the validation set and thus one can evaluate the performance
of the model by comparing the text classifications predicted by the model with

the true text classifications.

3. Application Phase — In this phase, one applies the best-performing classifier to
the rest of the text corpus. Because the remaining text corpus is by design not
manually categorized, the quality of the text classification can only be inferred

from the performance of the classifier in the validation phase.

13 A ‘document term matrix’ and ‘bag of words’ and are essentially equivalent concepts. The
difference is mathematical — a document term matrix refers to a matrix in which the texts are the
rows, the columns are the words and the content is the word frequencies whereas a bag of words
refers to multiset of word frequencies for each text. Since the models take document term matrices
as inputs, henceforth I will exclusively use the term document term matrices
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While implementing a supervised machine learning algorithm to a text corpus
in theory is as straightforward as the steps outlined above, in practice there are a
number of additional data preprocessing considerations which can both increase the
complexity of the task and greatly influence the identification of the best classifier.
These include decisions regarding how to: 1) transform a text into a document
term matrix 2) subset the terms included in a document term matrix 3) weight
the resulting document term matrix. Finally, there are also 4) a number potential
classifiers all of which can affect the performance of the resulting classifier and can
greatly complicate the process of building the best classifier. How to pre-process
the document term matrices and which classifier should be chosen to build the best
classifier is often contingent on the peculiarities of the text corpus. In what follows
I describe the various considerations taken into account when building the classifiers

for the newspaper article corpus and the weibo corpus:

Transforming text into a document term matriz  There are unique challenges in trans-
forming texts into a document term matrix for every language. For the Chinese
language, the main challenge is segmenting text into different words because spaces
are not used to delineate between words. Building an accurate segmenter has been a
vigorous area of research in recent years — indeed since 2003 researchers in academia
and industry have competed to build the best segmenter in numerous SIGHAN!
Chinese Word Segmentation Bakeoffs (Sproat and Emerson, 2003). Of the publicly
available segmenters, the Stanford Natural Language Processing Group'® is among
the best performing (Tseng et al., 2005; Chang et al., 2008). As such, I employ

it to segment both the newspaper articles and weibo posts. It has also been used

14 According to its website: SIGHAN is a Special Interest Group of the Association for Compu-
tational Linguistics. As such, it ‘provides an umbrella for researchers in industry and academia
working in various aspects of Chinese Language Processing.” : http://sighan.cs.uchicago.edu

15 The Stanford Word Segmenter is available here: http://nlp.stanford.edu/software/segmenter.
html. The latest version available as of this paper’s writing, Version 3.6.0 was used.
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in other social science research that employs Chinese language text analysis (King

et al., 2013; Lucas et al., 2015).

Subsetting document term matrices Selecting which terms are included in the docu-
ment term matrix!® is an important consideration when building a good classifier.
Text categorization problems often exhibit problems of high dimensionality — that
is a text corpus can have many tens or hundreds of thousands of terms but compar-
atively few texts. Selecting a subset of terms can substantially improve classification
accuracy and can also help make text classification problems computationally more
efficient (Forman, 2003). Both rare words and common words may be eliminated if
they add little to the predictive accuracy of the model. To draw an example from
the English language, if only one text in a corpus used the word ‘logomachy’, then
it would be of very little use in helping to predict the categories for other texts in
the corpus. On the other hand if most texts contain the word ‘the’; it too would
add little to the accuracy of the model. In recognition of the importance of feature
selection, I use a y-squared test to statistically select which terms should be kept to

maximize categorization accuracy (Yang and Pedersen, 1997).

Scaling document term matrices Deciding how to scale terms in a document term
matrix can also affect classifier performance. When texts are of differing lengths
within a corpus for example, it may be helpful to scale the document term matrix
so that longer documents do not unduly influence the performance of the classifier
simply by virtue of length (Hsu et al., 2003).

There are a number of ways to scale a document term matrix. I assess the perfor-

mance of some of the most commonly used weighting schemes: Min-Max weighting

16 The process of choosing which words to include in a document term matrix is also known as
feature selection.
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and Term Frequency-Inverse Document Frequency (td-idf) (Ramos, 2003).}"*® Min-
Max weighting normalizes each term to to between 0 and 1. The advantage of using
this scaling methods is that it is robust to very small standard deviations of terms
— it also preserves zero entries in sparse data.!®

Meanwhile td-idf measures the frequency of a term in a text weighted by how
rarely it is used in a text corpus. Words with high tf-idf numbers suggest that they
have a strong relationship with the text that they appear in and thus scaling each
term via td-idf can help improve the predictive power of the term. Previous work
has found that td-idf scaling works well with Chinese language corpa (Zhang et al.,
2008).

Choosing and building a classifier Though there is no shortage of previous work which
offer guidelines on what kind of classifiers work best for textual classification,?® they
are far from definitive. This is because the relative merits of one classifier over
another is often quite dependent on the idiosyncrasies of the text corpus. With this
in mind, I compared the performance of the most commonly used classifiers for both

dataset on weibo posts and newspaper articles (Lewis et al., 2004), including:

e Multinomial Bayes

17 Newer work has suggested that a Bi-Normal Separation Scaling (BNS) (Forman, 2008) may out-
perform td-idf scaling and moreover, doing so obviates the need for feature selection. Development of
a BNS scaling algorithm for public use is still in the beta mode (available here: https://github.com/
dumoulma/fic-prototype/tree/master /ficlearn) however and I was confronted with with a memory
error when attempting to apply it to the newspaper article dataset, even when using Amazon’s
largest EC2 server. This is because the version of the publicly available BNS scaling algorithm is
currently written to handle non-sparse matrices and as such the function as currently written is not
built to handle document term matrices of the size used in this paper.

18 Note, following (Hsu et al., 2003), the training and tests sets are scaled together. This is as
opposed to scaling the training and test sets separately, which leads to poor classification perfor-
mance.

19 http://scikit-learn.org /stable/modules /preprocessing.html#tpreprocessing-scaler

20 For example, Hsu et al. (2003); Lewis et al. (2004) recommend a linear SVM classifier for text
classification problems
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e Klastic Net

e /-Nearest Neighbor

e Naive Bayes

e Perceptrons

e Passive Aggressive Classifier

e Ridge Classifier

e Random Forest

e Rocchio

e Stochastic Gradient Descent (SGD)

e Support Vector Machines (SVM)?!

For more detail on these classifiers, please see Aggarwal and Zhai (2012).

In order to compare the relative performance of the different classifiers, 1 esti-
mate the optimum parameters for each of the different classifiers.?? That is, every
classifier has at least one parameter which must be set beforehand, whether it be
a regularization parameter (i.e. as in SVMs) or the type loss function (i.e. as in
SGD classifiers), etc, and which can greatly influence the subsequent performance of
the classifier. To assess the optimal parameter values for each of these classifiers, I

evaluated the performance of each classifier over the range of its different possible

21 Ng, Andrew. ‘Machine Learning.” Coursera. https://www.coursera.org/learn/machine-learning

22 These models were run using the sklearn module in Python
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parameterizations. In jargon, such an optimization procedure is known as a grid
search.

In order to reduce the probability of choosing parameters which overfit the train-
ing data, the parameters were estimated via 5-fold cross validation. Under this
procedure, each training set was randomly divided into 5 subsets, or folds. One fold
is set aside as the validation set, while the other 4 folds are used as the training
set. The classifier is then trained on 1 subset of the training set and its performance
was then evaluated on the other 3 folds. This is done 4 times so that each subset
is used to train the classifier once. The optimum parameters are then an average
of the parameter values estimated by the four folds. The classifier’s performance is

assessed on the fifth fold that was set aside as the validation set.

Evaluating classifier performance Note that there are a variety of benchmarks to eval-
uate model performance. Common ones include precision, recall, and F1-score. Here,
precision and recall are conceptually equivalent to D’Orazio et al. (2014)’s charac-
terization as ‘the ratio of relevant information in the archive to the total amount
of information in the archive’ (precision) and ‘the ratio of relevant information in
the archive to the total amount of relevant information in existence’ (recall). Here
precision specifically refers to the ratio of the number of texts actually about food
safety and classified as such to the number of all texts classified as being about food
safety. Mathematically it is the number of true positives (TP) divided by the sum

of true positives and false positives (FP):

TP
Precision = rI‘P——|—F1:) (B].)

Meanwhile recall refers to ratio of the number of tests actually about food safety and

classified as such to the number of all texts actually about food safety. Mathemati-
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cally it is the number of true positives divided by the sum of true positives and false

negatives (FN):

TP
RGCG” = m (BQ)

Lastly, an F1 score is a weighted average of the precision and recall. Its formula

is given by:

Fl—9. precision x recall

B.3
precision + recall (B.3)

To summarize, like any other statistical model, building a robust classifier is as
much a science as it is an art. The classifier for the newspaper corpus and the weibo
corpus that was best able to maximize the number of true positives was chosen. This
evaluation was done on all the different combinations of terms selected, scalings of

the text corpus, classifier types and classifier parameters, as summarized in Table

B.1.
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Table B.1: Data and classifier combinations used in grid search

# terms? Scaling Classifier Type Classifier Parameters
10,000 Min-Max Multinomial Bayes a€(2,1.5,1.15,1,.75,.5,.01,.001,.0001, 0]
Prior € [Empirical Bayes, Uniform Prior]
50,000 Elastic Net 11_ratio € [.05,0.06,.075,.08,0.1, .15, .25, .5,.75, .95]
a € [.0000001, .0001, .001, .005, .01, .05, .1, .33, .5, .66, .99]
Loss Function € [hinge, squared hinge, log, modified-huber]
100,000 k-Nearest Neighbor Number of neighbors € [1, 5, 10]
Leaf Size € [15, 30, 45]
Distance Measure € [L1, L2]
All Terms Tt-Idf Naive Bayes a € [1,0.1,0.01,0.001, 0.0001, 0]

Prior € [Empirical Bayes, Uniform Prior]

Perceptrons

Penalty Function: € [None,” L1') L2 elasticnet’|
a* €[1,0.1,0.01,0.001, 0.0001, 0]

Passive Aggressive Classifier

CT€0.01,0.1,0.5, 1, 10, 100, 1000]

Ridge Classifier

Regularization Parameter €[1,0.1,0.01,0.001,0.0001,0]

Random Forest

Number of trees in the forest € [5, 10, 100],
Criterion for measuring quality of the split € ['gini’,’ entropy’|
# of features € [‘auto’, sqrt’,' log2’, None]

Rocchio

Shrink threshold: € [None,.1,.15,.25,.5,.75,.99]

Stochastic Gradient Descent (SGD)

Penalty Function: € [L1, L2]

a € [.0000001, .0001, .001, .005, .01, .05, .1,.33, .5, .66, .99]
Loss Function € [hinge, squared hinge, log, modified-huber]

Support Vector Machines (SVM)

Penalty Function: € [L1, L2]
C' e [0.01,0.1,0.5,1, 10, 100, 1000]
Loss Function € [hinge, squared hinge]
Optimization € [Primal, Dual]

iTerms selected using y-square test

T : C is a regularization parameter
*

: « a constant that multiplies the penalty parameter if it is used

L1: Manhattan distance; L2: Euclidean Distance



Categorizing food safety weibo posts

In this section, I turn to actually applying the supervised machine learning methods
outlined above to the weibo corpus. Recall that the precision for the weibo posts was
particularly poor — after sampling 1,000 of the 32 million posts, only 6 of them were
found to be about food safety. Given the 5-fold cross-validation strategy outlined
above, a training set with at least 500 posts (around 100 posts about food safety
per fold) about food safety would be necessary to have a bare minimum number
of observations to train on. As such, a training set of 80,000 to 100,000 would be
needed to yield 480-600 weibo posts about food safety.

Unfortunately, time and resource constraints made coding a training set of 80,000
weibo posts unfeasible. As such, instead of using all the search terms from the ‘Throw
it out the Window’ site at once, I used only tags extracted from the “Throw it Out
the Window” repository that corresponded to food safety articles published within
the last 10 days of a Weibo post. This yielded a far reduced 312,815 number of posts.
Heuristically, the size of this dataset is in the same ballpark as the expected size of
the dataset had I applied an automated text classification scheme to the entire 32
million corpus of weibo texts —192,000 (.6% of 32 million). Moreover, a sample of
1,000 of these 312,815 posts (heretofore referred to as Weibo Training Set 1) revealed
that 39.9% of the reduced dataset were about food safety, a dramatic improvement
over the 0.6% rate of the sample of the full 32 million corpus.

Further examination of the set of 312,815 weibo posts revealed that 100,833 weibo

Posts, or about 32%, were found to be duplicates or close duplicates.?® This is not

23 58,178 weibo texts were found to be exact duplicates. A further 42,655 were found to be
close duplicates duplicates. Closely duplicated weibo posts are those which are essentially the
same except for the addition of extra spaces, different use of special characters (i.e. using’<<’
instead of ””’), or at most, a difference of a few characters. Comparing each post against all other
254,637 posts (312,185 total posts - 58.178 exactly duplicated posts) all at once is computationally
intractable however, given that to do so would essentially be a computational problem on the order
of the factorial of 254,637. As such, I evaluate the degree to which there are close duplicates
of weibo posts by date under the rationale that retweets are likely to occur temporally close in
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surprising given that it is common for weibo users to retweet?* that is copy and
forward other people’s weibo posts. The high percentage of duplication poses a
problem for automatic text classification however, as none of the classifiers performed
very well when using the grid search combinations shown in Table B.1 on the 5-
fold cross-validated Weibo Training Set 1 — the best performing classifiers hovered
around 50% in terms of precision and recall.

As such a third sample of 1000 weibo posts was drawn from the set of 211,982
unique posts (312,815 total posts - 100,833 duplicated posts.). Further, 43 of the
posts sampled in Weibo Training Set 1 were also found to be in the set of 211,982
unique posts, resulting in a combined 1043 sample (heretofore referred to as Weibo
Training Sample 2). A grid search using the different combinations of parameters
shown in Table B.1 was then performed on the 5-fold cross validated Weibo Training
Set 2. The best performing classifier was the Elastic Net Classifier.?

The confusion matrix for the classifier is given in Table B.2 and its performance
vis-a-vis precision, recall and the Fl-score is given in B.3. From B.3 we can see that
the validation set had 209 observations, of which 65, or 31% were coded as being
about food safety which is consistent with the percentage of observations about food

safety in the training set overall. The recall for both weibo posts about food safety

time to the original posting date. Weibo posts that were found to be 85% similar according to
the Jaro-Winkler distance algorithm (for more information, on how to calculate the Jaro Winkler
distance, see (Winkler, 1990)) were judged to be close duplicates. This was implemented using the
‘compare.dedup()’ function in the RecordLinkage package in R

24 If I was being consistent, I would of course be using the term ‘reweibo’. However, given that
this term is a relative tongue-twister and that using the term ‘retweet’ to refer to weibo seems to
be standard practice in English-speaking academic circles (As of November 2016, there were 1,220
articles that were found when searching for the terms ‘retweet weibo’ on Google Scholar versus 1
hit on Google Scholar when searching for the term ‘reweibo’), I stick with the term ‘retweet’ here.

25 An Elastic Net regression is a hybrid model which combines the penalty parameter of the coef-
ficient parameter from the Lasso regression, L1 (manhattan distance) with the penalty parameter
from the Ridge regression, L2 (euclidean distance). The l1,44, parameter (in the Elastic Net row
in Table B.1) controls how much the L1 or L2 penalization is used (where 0 is equivalent to a pure
Ridge regression and 1 is equivalent to a pure Lasso regression).
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Table B.2: Confusion matrix for categorizing weibo posts to be about food safety or
not about food safety

Weibo Predicted | Weibo Not Predicted
to be about to be about
Food Safety Food Safety
Weibo Actually About Food Safety 58 7
Weibo Actually Not About Food Safety 25 120

Table B.3: Evaluation of the performance of the elastic net classifier for the weibo
training data

Precision Recall F1l-score N

Weibo About Food Safety 0.71 0.89 0.79 65

Weibo Not About Food Safety 0.94 0.83 0.89 144
Average 0.87 0.85 0.86 209 (total)

N: Number of observations

and weibo posts are similar and both reasonably good, at 89% and 83% respectively.
This suggests that most posts about food safety will be classified as such and most
posts not about food safety will also be classified as such. Meanwhile the classifier
had a mediocre performance of 71% with regards to the precision of weibo’s about
food safety. Conversely it had a very good performance of 94% with regards to weibo
posts not about food safety.

Though other classifiers had better performance for the precision of weibo about
food safety, the elastic net classifier was the best performing one in terms of recall
for weibo’s about food safety. In essence, the choice of which classifier to choose is
a bias versus variance problem. By choosing a classifier that maximizes recall but
not precision, I am choosing a classifier with lower bias but higher variance. The
effect should be that any subsequent analyses with this data will be as accurate
as possible because of the relative unbiasedness of the measure. Meanwhile, the
statistical significance of any subsequent finding will likely be a conservative because

of its relatively high variance.
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The next step is the apply the optimized classifier to the test set of 211,982
unique weibo posts, which classified 161,934 of the posts as being about food safety.
I then rematched the unique observations to any duplicated observations that it may
have in the full corpus of 312,815 weibo posts, of which there were 76,106. The
final number of weibo posts ultimately classified as being about food safety then, is
238,040. Note that this is also close to the predicted number of weibo posts on the
raw 32 million weibo corpus, 192,000. As a final check of the quality of the classified
data, I randomly sampled 100 weibo posts and found that 73 (73%) were about food
safety, which is consistent with the precision of the classifier given in Table B.2.26

Note that it is impossible to calculate the recall of the final dataset — if there
existed a dataset of all weibo posts about food safety problems that I could compare
this dataset against, there would be no need to create this dataset in the first place.
However, consider that of the weibo posts predicted to be about food safety, only
49,466 actually used the term ‘food safety’. This suggests that the recall rate is
much higher than it would have been if only the word ‘food safety’ had been used to
extract weibo posts about food safety — indeed it leads to a 500% increase. This also
helps provide empirical justification for a more expansive data collection approach
(in which food safety articles collected using search terms extracted by the ‘Throw
it Out the Window’ dataset) over a more restrictive one (in which only articles that
contained the term ‘food safety’ would have been collected).

The weibo posts are plotted by date and grouped by color in Figures B.1 and
B.2. From Figure B.1, it appears that grievances about food safety were most of-

ten expressed from April to July, followed by December to January. Weibo posts

26 Clearly the ideal would be to have 100% of the weibo posts be about food safety. Time and
resource constraints make coding even the substantially reduced corpus of 238,040 weibo posts
(relative to the original 32 million) unfeasible. Increasing the size of the training set up from 1000
posts would likely be the most effective way to improve the quality of the dataset, which I plan to
do in future iterations of the paper. For now, a 73% precision rate, while nothing to write home
about, is passable.
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FiGure B.1: Histogram of weibo posts by day, aggregated by month, 2012

Note that while weibo posts were extracted from all 31 provinces in China, only weibo posts from
14 of these provinces were used in the final analysis . This is because articles about food safety
were only available from 14 provinces. As such, I constrain the subsequent statistical analysis to
just these 14 provinces and correspondingly present a visualization of only the provinces used in
the statistical analysis in the figure above.

about food safety were the lowest in the fall and early spring months. The histogram
also appears to show that weibo users who identified as being residents of Beijing,
Guangdong, Shanghai and Zhejiang posted the most often about food safety prob-
lems. This is confirmed by the box plots of weibo posts by province shown in B.2.
These figures suggest that there may be important panel and temporal effects to

control for in the subsequent analyses.
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Note that while weibo posts were extracted from all 31 provinces in China, only weibo posts from
14 of these provinces were used in the final analysis . This is because articles about food safety
were only available from 14 provinces. As such, I constrain the subsequent statistical analysis to
just these 14 provinces and correspondingly present a visualization of only the provinces used in
the statistical analysis in the figure above.

Categorizing food safety articles

I applied much of the same strategy of categorizing weibo posts as I did to cate-
gorizing newspaper articles. Here, I randomly sampled 20,000 articles®” to create

the training set for the newspaper corpus classifier.?® For each of these articles, I

2T Note that the discrepancy in the size of the training set for the newspaper articles (20,000) and
weibo posts (1,000) can be explained by the prerogative of having a large enough sample size of
food safety texts in order to train on. Because an estimated 2.6% (26 out of 1000) were initially
identified as being about food safety, this suggested that at least 20,000 articles would have to be
sampled in order to have a training set with around 500 food safety articles. Because the classifier
is optimized using a 5-fold cross validated grid search, it seemed prudent to be able to have at least
100 articles about food safety represented in each fold

28 Note that I did not sample 20,000 articles outright. Rather, I sampled an additional 19,000
articles, which combined with the 1,000 articles that I had sampled to assess the precision of
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manually coded whether it was about food safety or not, and found that a total of
619 articles out of 20,0000, or 3.095% of the sample were about food safety. The
articles were sampled from a raw corpus of 1,226,547 newspaper articles.?”

In Stage 1 of the text classification scheme, I then performed a 5-fold cross val-
idated grid search different combinations of words selected, scaling methods, classi-
fiers, and parameters summarized in Table B.1. Weighting the document term matrix
with the Tf-Idf algorithm, subsetting it 50,000 terms via the x? test and classifying it
via the Multinomial Bayes Classifier® turned out to be the combination that maxi-
mized the number of true positives (correctly classifying food safety articles as such)
in the article corpus. Given that the motivation for applying supervised machine
learning techniques to the corpus is to improve the precision of the corpus, it would
seem straightforward to use precision to evaluate model performance. However, as
with the weibo data, after some experimentation, it became apparent that this was
not the most appropriate benchmark because there are relatively few texts in the
raw database on food safety. To frame it in another way, because there are many

more articles that are not about food safety than articles that are about food safety,

the corpus, summed to 20,000 articles. While this was not a pure simple random sample, given
that there were more than a million articles on food safety to sample from, it is a very close
approximation.

29 Note note that 1,226,547 is less than the 1,331,412 articles collected. This discrepancy is for two
reasons — first upon closer inspection 1,904 of the scraped articles were found to contain only a
word or two. As they were not articles, they were thus completely eliminated from consideration in
the text classification. Further, another 82,961 articles were found to be reprints of other articles —
that is these same articles appear in different newspapers. For for the purpose of text classification,
having multiple entries of the same article is likely to bias the subsequent categorization and as
such are omitted. Unlike with the weibo data, I did not attempt to look for close duplicates for
two reasons. First, the limited number of newspapers in the newspaper article corpus imposes
an upper limit on the number of close duplicates there can be, minimizing the problem. Second,
computationally trying to find close duplicates of long texts is computationally challenging and
given the first point, likely not worth the time and energy.

30 The Multinomial Bayes classifier is simply an implementation of the Naive Bayes classifier where
the likelihood is the multinomial distribution. The Naive Bayes classifiers are a class of classifiers
which classifies texts based on Bayes theorem and makes the assumption that different terms are
mutually independent of each other. While this assumption is often violated, in practice the Naive
Bayes classifier has often been shown to outperform more complex models.
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Table B.4: Stage 1: Confusion matrix for categorizing newspaper articles to be about
food safety or not about food safety

Articles Predicted | Articles Not Predicted
to be about to be about
Food Safety Food Safety
Articles Actually 166 7
About Food Safety Problems
Articles Actually 177 3650
Not About Food Safety Problems

Table B.5: Stage 1: evaluation of the performance of the multinomial bayes classifier

precision recall fl-score N
Articles About Food Safety Problems 0.48 0.96 0.64 173
Articles Not About Food Safety Problems — 0.998 0.98 3827
avg total 0.98 0.95 0.96 4000 (total)

N: Number of observations

a classifier that maximizes precision will be heavily weighted toward maximizing the
precision of the non-food safety articles. Under such a scenario, a classifier may clas-
sify every non-safety article correctly and every food safety article incorrectly and
still have a very high value of precision because there are many more articles not
about food safety problems than there are articles about food safety problems in the
text corpus. As such, instead of maximizing precision, I benchmark each classifier
on how high the recall is. The confusion matrix for the best validation set using
this benchmark is shown in Figure B.4 and the values for precision, recall and the
F1l-score are given in Figure B.5.

From Figure B.5 we can see that the classifier and data combination produced a
96% recall for articles about food safety problems, and 98% for articles not about food
safety problems, both very high. The recall for articles about food safety problems
in particular suggest that very few articles about food safety were excluded from
the dataset, thus minimizing the bias of the dataset. Articles not about food safety

problems also have a very high level of precision at 99.8%. The same cannot be said of
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articles about food safety problems however, as its precision is a relatively poor 48%.
The low level of precision for food safety articles is due to the relative abundance
of articles not about food safety problems. As is evident from the confusion table
in Figure B.4, even though the classifier correctly classified 3650 out of 3827 articles
to be not about food safety, the remaining 177 articles that it classified incorrectly
is still larger than the number of food safety articles that the classifier classified
correctly, 166.

Further examination of the types of articles that the classifier incorrectly clas-
sifies as being about food safety problems when it is in fact not about food safety
suggest that expanding the training set is unlikely to fix the problem of low precision
of articles about food safety. This is because the articles incorrectly classified as be-
ing about food safety problems were by and large topically similar to articles about
food safety problems and thus employed many of the same terms. Typical of such
misclassified articles were articles that discussed good dieting habits, new nutrition
studies, and the finances of various food companies. Meanwhile, most articles in the
dataset that were not about food safety and accurately classified as such were typi-
cally far more removed from articles about food safety problems, ranging anywhere
to articles on natural disasters to writing novels in the workplace. As there are both
relatively few articles about food safety problems (173/4000 in the validation set)
and relatively few articles that were misclassified as being about food safety problems
because they were topically about food (177/4000 in the validation set) compared to
all other articles that were easily classified as not being about food safety problems
(3650/4000), a more efficient strategy to improve the precision of the dataset would
be to perform a second stage of text classifications on the set of data which the first
stage of text classifications predicted to be about food safety problems, that is the
left column of the confusion matrix in Figure B.4.

As such rather than expand the training set on the original corpus, I use the
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classified texts from Stage 1 as the basis for further classification in Stage 2. After
applying the Stage 1 classifier to the test set, 100,904 articles were predicted to be
about food safety and make up what I term the Stage 1 data. I then sampled 2000
articles from the Stage 1 data for the training set, and coded 672 articles, or 33.6% of
the training set, as being about food safety problems. Again after performing a 5-fold
cross-validation grid search, the Multinomial Bayes Classifier was found to be the

3132 The confusion matrix and table of the classifier’s benchmarks

best performing.
are given in Figures B.6 and B.7 respectively. While the Stage 2 classifier does not
perform as well as the Stage 1 classifier in terms of recall, this is not unexpected given
that the articles that the Stage 2 classifier has a much more difficult classification
job as the articles that it must categorize are much more similar in content than
those that the Stage 1 classifier categorizes. Moreover, at 93% and 86% recall for
newspaper articles about food safety problems and not about food safety problems
respectively, it still performs very well. Meanwhile, the precision for articles about
food safety problems has improved to a more respectable 80% while the precision for
articles not about food safety is high, at 95%.

The classifier is then fit on the rest of the Stage 1 dataset. All articles that were

noted as being duplicates were re-merged with their duplicates. The final number

of articles classified to be about food safety is 39,959. Note that this is in the

31 The data was weighted using the TfIdf scaling algorithm and all terms were used. A
Laplace/Lidstone hyperparameter (the o parameter in the ‘Multinomial Bayes’ row in Table B.1)
with a value of 0.5 and a uniform prior were found to be the optimal parameters for this classifier
according to a 5-fold cross-validated grid search. See Footnote 30 for a brief explanation of what a
Multinomial Bayes Classifier is.

32 Note that (D’Orazio et al., 2014) also suggest a 2-stage classification strategy. For their second
stage, they specifically advocate for the use of Transductive Support Vector Machines (TSVM).
Transductive SVMs are well suited for classifying texts that have a low proportion of labeled data,
as in the case for this dataset. It does so by running an SVM on a dataset wherein the labels for
the training data are fixed but allows the labels on the test data to float, with the constraint that
at least 7 of the unlabeled test data will be positively labeled (that is will be labeled as food safety
articles. Following their advice, I also tried implementing the second stage of classifications using
TSVMs. However the Multinomial Bayes Classifier outperformed the TSVM.
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Table B.6: Stage 2: confusion matrix for categorizing newspaper articles to be about
food safety or not about food safety

Articles Predicted Articles Not Predicted
to be about to be about
Food Safety Food Safety
Articles Actually About Food Safety 138 11
Articles Actually Not About Food Safety 35 216

Table B.7: Stage 2: evaluation of the performance of the multinomial bayes classifier
precision recall fl-score N

Articles About Food Safety Problems 0.80 0.93 0.86 149
Articles Not About Food Safety Problems 0.95 0.86 0.90 251
avg total 0.89 0.89 0.89 400

N: Number of observations

ballpark of the number of food safety articles that we would expect to be about food
safety if I had manually coded the raw corpus of food safety articles, 31,890 (2.6% x
1,226,547). To validate the precision of the final dataset, a last sample of 100 of the
articles predicted by the Stage 2 classifier was taken. I found that of these, 82 were
accurately predicted to be about food safety problems, which is consistent with the
precision estimated for the Stage 2 classifier in Table B.6.33

Again, as with the weibo corpus, it is impossible to estimate the recall of the
final dataset. This is because if I knew all the relevant articles about food safety
to compare this database against, it would be unnecessary to create this database

in the first place. Consider however, that a further analysis of the final dataset

33 As with the corpus on weibo texts about food safety, clearly the ideal would be to have 100%
of the newspaper articles be about food safety. Time and resource constraints make coding even
the substantially reduced corpus of 39,959 articles (relative to the original 1.3 million) unfeasible.
While manually coding 40,000 articles to achieve this ideal dataset does not seem like such a big
stretch compared to the 20,000 newspaper articles were previously coded in Stage 1 of the text
classification scheme, both the higher percentage of articles predicted to be about food safety and
the fact that articles misclassified as being about food safety are very close in content to articles
actually about food safety makes it more time consuming to code. That is, whereas it was often
immediately obvious if an article was about food safety or not in the sample of 20,000 newspaper
articles on the full dataset, it requires substantially more time to code articles in the refined Stage
2 dataset. Again while an 82% precision rate is not ideal, it is passable.
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revealed that 13,295, or 33% of the 39,959 articles predicted to be about food safety
contained the phrase ‘food safety’. At a minimum, this gives us a sense of how recall
was improved by using an expansive list of search terms culled from the ‘Throw it
out the Window website’ and subsequently refining it through a supervised machine
learning algorithm. By doing so, I expanded the dataset by at least 300% compared
to if I had only used articles with the word ‘food safety’ as the basis of this database.

Visualizations of the final dataset of articles predicted to be about food safety
are given in Figures B.3 and B.4. Both of these figures suggest that articles about
food safety were most likely to be written on Guangdong, Beijing, Shanghai and
Sichuan. Further, there appear to be more coverage of food safety scares (possibly
because there were more food safety scares to cover) in the spring and summer
months compared to other months. Like the weibo data, this suggests that there are
probably time and provincial effects that should be accounted for in the following
analyses.

Finally, of the 16 provinces that there were food safety articles available to scrape
from, articles about food safety were found for only 14 of these provinces. The two
provinces not represented were Inner Mongolia and Jiangsu. Both had only one

newspaper each represented in the WiseScrape database (See Appendix).

B.2 Analysis of the Sample Provincial Distribution of Chinese News-
papers in the WiseSearch Database

The geographic distribution of newspapers available from the WiseSearch database
for 2012 appear to be reasonably statistically representative of the geographic dis-
tribution of newspapers available in China overall. To assess the geographic repre-
sentativeness of the newspapers available from the WiseSearch database, I collected

data on all Chinese-language newspapers published in China. In total I found in-
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FiGure B.3: Histogram of food safety articles posts by month, 2012

3435

formation for 1453 newspapers and their respective provinces. This represents a

34 1 culled this information from i) the Chinese-language website:http://www.dzbdq.com which
provides information on Chinese newspapers available online ii) The Chinese-language version of the
Wikipedia page which lists newspapers in China: https://zh.wikipedia.org/wiki/H E KFfifr 48515
iii) The English-language version of the Wikipedia page which lists newspapers in China: https://
en.wikipedia.org/wiki/List_of _newspapers_in_China, iv) the website: http://www.listofnewspapers.
com/ which provides information for newspapers available world wide, including in China and v)
the website http: //www.allnewsmedia.com which also provides information for newspapers available
world wide, including in China

35 While the Chinese government does collect information on newspapers in China (All newspapers
are required to register with the State Administration of Press, Publication, Radio, Film and Tele-
vision of the People’s Republic of China and once registered, each gets an individual identification
number called the [E NSt —T]5), I have been unable to locate a central database which makes this
information publicly available. Similarly though it appears that the World Press Trends database
has a centralized database on newspapers in China (at http://www.wptdatabase.org), Duke Univer-
sity currently does not have a subscription to access this database nor do any of databases available
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sizable proportion of the total number of newspapers in China, with available figures
ranging from 1,928 newspapers in circulation at the end of 201136, 1,912 in 201437
or as high as 2,200 in 2015 (Li, 2016)[p. 359].3

through the Duke Library appear to have this information. Meanwhile, arguably a benefit of using
a dataset culled from information readily available from the Internet is that such newspapers are
likely to be more prominent and have higher circulation than newspapers than those not easily
searchable.

36 ¢Q & A: China’s newspaper’ BBC News. 11 January 2013. Accessed October 2016: http:
/ /www.bbc.com/news/business-20970543

37 ‘Number of Newspapers in China 2004 to 2014.” ‘Statista.” https://www.statista.com /statistics/
279182 /number-of-newspapers-in-china/

38 Note that this 2,200 statistic has been used to describe the number of newspapers in China for
various points in time, including 1986 (Lull, 2013)[p. 19], 1997 (Jones, 1999)[p. 267] and in each
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In Figure B.5 I plot the proportion of newspapers that are published in each
province for all the newspapers available in the WiseSearch database compared to
those available more widely in China. I further estimate the degree to which these
proportions are statistically significantly different using an exact binomial test.?® The
null hypothesis is that the provincial distribution of newspapers in the WiseSearch
database and in the real world are not different at the 5% level and the alternative
hypothesis is that they are different. I plot the subsequent p-values in Figure B.6.

The results from the exact binomial test suggest that while the provincial distri-

bution of newspapers is similar for 24 of the 3140

provinces in China, there are some
discrepancies for 7 of these provinces. In particular the results suggest that there is
a significantly greater proportion of newspapers from Beijing, Guandgong, Guangxi,
Hubei, and Shanghai and a significantly smaller proportion of newspapers from An-
hui and Hunan in the WiseSearch database than would be expected based on the
proportion of newspapers in each province estimated from the sample of all Chinese
newspapers. The over-representation of newspapers of newspapers from Beijing is
not surprising given its role as China’s capital nor is over-representation of newspa-
pers from Guangdong (Chen, 2015) and Shanghai (Xu and Wan*, 2005) surprising
given their relative centrality in the Chinese political, economic and media landscape.
Nevertheless, both the over-and under-representation of provincial level newspapers

merit further investigation however and I will assess whether this deviation unduly

biases the subsequent substantive analyses.

case without any further attribution which suggests that one should be cautious of giving it too
much weight.

39 Note that the exact binomial test is the preferred over the G-test or x? — test when the expected
values are small (the rule of thumb is that if all the expected values are 5 or greater, than using a
G-test or x? —test is acceptable) or the sample size is small (the rule of thumb being a sample size
of less than 1000). The WiseSearch newspaper database fit both these criteria as expected values
for newspapers in some provinces are likely to be less than 5 and the sample size is 110 (McDonald,
2014). This is also known as an exact goodness of fit test.

40 Not including Hong Kong or Macau.
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F1GURE B.5: Barplot of the proportion of newspapers in each province for all Chinese
newspapers in the WiseSearch database and all newspapers in China

Meanwhile, from Figure B.5 it is also apparent that not every province has a
newspaper represented in the WiseScrape database. Specifically, for the year 2012,
there are papers from 16 provinces available (along with newspapers on the national

level) out of 31 provinces in mainland China. These are :
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FIGURE B.6: Plot of p-values from the exact binomial test comparing the sample
provincial distribution of Chinese newspapers to the population provincial distribu-
tion of Chinese newspapers

The null hypothesis of the exact binomial test is that there is no statistical difference between
the proportions of newspapers in each province across newspapers in the WiseSearch database and
all newspapers in China. The alternative hypothesis is that there is such a statistical difference.
All points in red indicate that the proportion of newspapers for that province in the WiseSearch
database are statistically different than the corresponding proportion found given all Chinese news-
papers.

Table B.8: Provinces of the newspapers available from the WiseSearch database in
2012

Beijing Chongqing  Fujian Gansu
Guangdong Guangxi ~ Hubei Hunan
Inner Mongolia  Jiangsu  Jiangxi Shandong

Shanghai Sichuan  Tianjin Zhejiang

Though it would be ideal if the WiseSearch database had at least one newspaper
from each province for 2012, the results from the exact binomial test suggest that

in many cases this lack of coverage is not surprising given a sample size of 110
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newspapers. That is, while no newspapers from Anhui Guizhou, Hainan, Hebei,
Heilongjiang, Jilin, Liaoning, Ningxia, Qinghai, Shaanxi, Shanxi, Tibet, Xinjiang or
Yunnan are represented in the WiseSearch database, this is consistent with the fact

that there are proportionally few newspapers from these provinces in China overall.

260



B.3 List of Chinese Newspapers In the WiseSearch Database, 2012

Table B.9: Newspapers available from the WiseSearch database

Province Newspaper (English Name) Newspaper (Chinese Name)
Beijing Beijing Business Today B[k
Beijing Daily L HiR
Beijing Evening News e R
Beijing Morning Post R
Beijing News Bk
Beijing Times AR R
Beijing Youth Daily R EER
China Business Journal HESZER
China Business Times’ AR AL T R R
China Economic Times o E 2B R
China Enterprises News' FRE LR
China Financial News' r ] e R 4
China High-Tech Industry Herald" A E E#HHE A LS
China Securities Journal HHERIESR 4R
China Trade News! ES Z
Economic Daily! =
Economic Information Daily 255 %M
Entrepreneurs’ Daily ik z Hk
Global Times' IAERET R
Guangming Daily' JERH H 3R
Investor Journalf R ER
Science and Technology Daily' B H IR
Securities Daily' iEZ Bk
The Mirror VIR
Wen Hua Bao o E SR
Chongqging Chongqing Morning Post HIK =R
Fujian Fujian Daily BEHE R
Hai Xia Du Shi Bao JRRIRET T i
Gansu Gansu Daily Hift Bk
Gansu Nong Min Bao Hil Rk
Lanzhou Morning Post =R
Xi Bu Business P i

*If a newspaper in the WiseScrape database was not found to have contained any food safety articles,

it is italicized

T These newspapers are also coded as newspapers with a national audience
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Newspapers available from the wiseSearch database (Continued)

Province Newspaper (English Name) Newspaper (Chinese Name)
Guangdong 21st Century Business Herald” 2125 RIE
Baoan Daily EZHR
Daily Sunshine L
Guangdong Construction News | ARERR
Guangzhou Daily J7 Bk
Information Times SRR
Nan Fang Daily M7 HR
New Express Daily FRR
Panyu Daily FEHR
Private Economy News' REZ5THR
Securities Times' UEZRI R
Shan Tou Daily =k B #
Shan Tou Te Qu Evening Post  JIISK4F [X B fik
Shantou City Daily WSL# TR
Shenzhen Economic Daily SIS
Shenzhen Evening News RYI A
Shenzhen Special Zone Daily RYIER X i
Shenzhen Urban Daily RYIER T iz
Southern Metropolis Daily T ER TR
Southern Weekly! IR
Win Weekly' o JE T
Yangcheng Evening News EIRARE IR
Guangxi Guangxi Daily IR
Modern Life Daily HBRAETER
Nan Guo Cheng Bao A kR
Nan Guo Jin Bao A E 4R
Nanguo Morning News A E AR
South China Health Weekly T E R
Hubei Changjiang Daily KILH
Chu Tian Golden News BERE
Chutian Metropolis Daily FERAER TR
Focus Weekly ANPICHR
Hubei Daily il =i
Nong Cun Xin Bao RFTHTHR
Sanxia Evening News = BRI
Sports Weekly GNP
Wuhan Evening News E R
Wuhan Morning Post EDUER
Xian Dai Jian Kang Bao PR (B Al

*If a newspaper in the WiseScrape database was not found to have contained any food safety articles,

it is italicized

T These newspapers are also coded as newspapers with a national audience
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Newspapers available from the wiseSearch database (Continued)

Province Newspaper (English Name) Newspaper (Chinese Name)
Hunan Changsha Evening News KIPHR
Inner Mongolia  Wealth S HAWE
Jiangsu Jiang Nan Times MANEIRE
Jiangxi Information Daily 5EHK
Jiang Nan City Daily ANEAE iR
Jiangxi Daily ANLREE
Shandong Jinan Daily GPEE H ik
Life Daily ATE H R
Luzhong Morning Post Rk
Qingdao Daily HFEHHK
The Economic Observer! ZFFNEE R
Shanghai Bao Kan Wen Zhaif IS
China Business News! F—=HK
Fortune Weekly RV 1
Jiefang Daily' fEm
National Business Daily H 2283555 E
News Times KRRk
Oriental Morning Post RIT R
Shanghai Daily FigEHR
Shanghai Evening Post e G
Shanghai Morning Post e =R
Shanghai Securities News FIFUESFR
Shanghai Times VLIRSS Sk
Wen Hui Daily® SR (L)
Wenhui Book Review! OB
Xinmin Evening News' R R
Sichuan Chengdu Daily R H 4
Chengdu Economic Daily R 7
Chengdu Evening News R
Sichuan Daily g1 Bk
Sichuan Economic Daily g J2zsr H i
The Manager’s Daily 23 H R
Western China Metropolis Daily &P ik
Tianjin Jin Wanbao AR
JinWan Economic Weekly ARV R
Middle-aged Times N R
Zhejiang Morning Express 4 H Bk
Qianjiang Evening News BRI R
Zhejiang Daily WL H R

*If a newspaper in the WiseScrape database was not found to have contained any food safety articles,

it is italicized

T These newspapers are also coded as newspapers with a national audience
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B.4 Marginal Effects Plots of Interaction Terms
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Appendix C

Appendix to Chapter 5: Perceptions of Food Safety

C.1 Methodology of Bid Design

In what follows, I first provide an overview of how I use the previous literature to
design the WTP/WTA bids for the internet survey. Based on this previous literature
then, I construct a WTP bid schema for the internet survey. I then give an overview
of how I used the results from the internet survey to guide the creation of bid design

for the telephone survey.
C.1.1 Literature on bid design for WTP for certified pork in China

With regards to WTP for pork, researchers reported their findings in either yuan or
percentages, sometimes both. In their study, Ortega et al. (2011b) find that con-
sumers are willing to pay anywhere from 2 - 10 rmb per half kilo of pork ! for various
food safety attributes. Specifically, consumers were willing to pay 10.59 rmb/half
kilo for government certified pork, 6.9 rmb/half kilo for NGO certified pork, 5.86

rmb /half kilo for traceable pork and 2.89 rmb/half kilo for product-specific infor-

! In Chinese, the common unit for measuring weight in the marketplace is the jin (JT), which is
equivalent to half a kilo.
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mation labels.? Wu et al. (2015b) estimated similar WTP values, finding that that
consumers are willing to pay 13.8, 15.8 and 4.8 yuan respectively for ‘government
certification’, ‘domestic third-party certification’ and ‘international third-party cer-
tification’ of a half a kilo of pork, with standard errors of 4.5 yuan, 3.6 yuan and 4.1
yuan respectively.*

Other studies estimated smaller levels of WTP for pork. Zheng et al. (2012)
find that consumers were willing to pay 4.5 rmb/half kilo more for traceable pork,
or a 11.25% premium.® In their survey of consumers in Wuxi (Jiangsu Province)
conducted the summer and fall of 2013, Wu et al. (2016a) find that consumers were

willing to pay 2.79 yuan®

more for government certification of pork. Meanwhile in
their survey of consumers in Wuxi (Jiangsu Province) conducted in the summer of
2014, Wu et al. (2015a) find that consumers are WTP approximately 2.11 yuan
for government certified food. Zhang et al. (2012a) also use a continuous valuation
method (CVM) to elicit WTP from survey respondents, though with regards to
traceable pork. They set their WTP range for traceable pork at prices 5-30% greater
than regular pork, at 5% intervals.

In addition WTP studies for other certified foods in China were also taken into

account. Across these studies, consumers WTP for safer food ranged from 10-33

percent.” Finally Xu et al. (2012) set their WTP range for green and eco-labeled

2 The Ortega et al. (2011b) survey was conducted in seven Chinese cities: Beijing, Chengdu,
Hohhot, Nanjing, Wuhan and Xi’an, between June and August 2009.

3 This survey does not make the distinction between private or non-governmental third party
certifiers.

4 The survey was conducted in the following cities: Harbin (Heilongjiang Province), Jinan (Shan-
dong Province), Wuxi (Jiangsu Province), Ninbo (Zhejiang Province), Zhengzhou (Henan Province),
Changsha (Hunan Prognice), Chengdu (Sichuan Province. ) in the fall of 2013.

° Note that the original study reported their results in rmb/kilo. In order to maintain consistency
of units across the studies and with the unit of measurement used in this study, I converted the
results to rmb/half kilo.

6 With standard errors of around 0.4 yuan.

7 Wang et al. (2008) find that Beijing residents are willing to pay a 5% premium for HACCP-
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seafood at prices 3-15% greater than regular seafood, at 3% intervals.

Given these previous studies, a reasonable WTP range for the internet survey is
15-30 yuan. Though such a range would allow WTP for certified pork to be as large
as 100% greater than regular pork which is a larger effect estimated an previous WTP
for pork studies, it is in line with effects found for WTP for food safety attributes
for food in general in China. Meanwhile, in yuan amounts, a 15 yuan increase over
regular pork would be in line with WTP studies that have found consumers WTP
as much as 13 yuan more for certified pork in China.

Having determined a reasonable WTP range for the internet survey, a not in-
consequential point of consideration is the number of bids to use within that range.
Though prima facie, including one bid for each one yuan increment (so that there
is a WTP bid for 16 yuan, 17 yuan, 18 yuan and so forth until 30 yuan is reached)
seems reasonable, previous literature suggests that doing so may not be the best in
terms of obtaining unbiased and efficient results.

A number of studies have shown that the estimated mean WTP may be sensitive
to the inclusion of WTP bids in the upper tail of the distribution, thereby biasing
estimates. Cooper and Loomis (1992) find that estimated mean WTP may be sen-
sitive to different bid ranges. That is, they found that their WTP point estimates
decreased as they dropped observations with bid values in the upper tails of the WTP
distributions while their WTP point estimates increased slightly as thy dropped bid
values in the lower tails of the WTP distributions. In simulation studies, Kanninen
(1995) further offers a rule of thumb for keeping bids at the 15th to 85th percentile
for single-bound discrete choice estimation WTP analyses. She offers these ranges

as a guide, noting that it is perhaps more important to refrain from using obviously

certified milk. Meanwhile Wu et al. (2011) found that while respectively, 53, 11.3 and 3.1 percent
of respondents willing to pay were wiling to pay 1-15, 16-30 and 31-50 percent more for certified
greens. However only 0.5% of people were willing to pay were willing to pay more than 51 percent
for certified greens.
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excessive bids. Hanemann and Kanninen (1999) note that bid points from the tails
of a distribution are generally uninformative. For the logistic distribution, this rules
out bid points in the outer 12% of the distribution. Indeed both Kanninen (1995)
and Boyle et al. (1998) find evidence to suggest that bias in WTP estimates are
even further exacerbating the more WTP bids are clustered at the upper tail of the
distribution.

Relatedly, Alberini (1995) finds for example that the more bids are included the
WTP experiment, the lower the power of the subsequent statistical analysis for a
fixed sample size.® In her simulation study, Alberini (1995) recommends bid vectors
between 6 and 12 for n = 960 and 8 and 12 for n = 1200 in order to ensure of the

power of any subsequent analysis.
C.1.2 Lessons from the Internet survey bid design

Taking into the account the lessons learned from the previous literature, the bid
vector that I use in the internet pilot survey is: 16, 17, 18, 19, 20, 21, 25, and 30
yuan. Note that I use the same bid design for WTA questions as well. Because no
previous WTA studies have been conducted on food safety attributes for pork in
China, I cannot draw my derivation of the WTA bid design on previous research —
information on WTP bids is the closest substitute. The lack of previous work aside,
there is in fact value in using the same bid design as the WTP questions for ease of
comparability.

I also take pains to assess the extent to which the bids might unwittingly signal
the quality of the good being bid on. Any such signal could potentially confound the

validity of this and any such WTP analysis which seeks to measure willingness to pay

8 If one thinks of an extreme sample, this intuitively makes sense. Suppose for example, that
in the pilot internet survey, that 15 bid points were used but only 15 people were surveyed. As
such that there was only one data point for each bid. Any subsequent analysis would be highly
influenced by the particular characteristics of that one respondent, making it difficult to have much
power for detecting any effect for a more general population.
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for quality. For example, a respondent presented with the option of buying certified
pork at 16 yuan a half kilo given that regular uncertified pork is available at 15 yuan
a half kilo may decline to purchase the pork because the one yuan difference between
certified and uncertified pork signals to the respondent that the certification is not
to be trusted. If such respondents also systematically were less inclined to trust the
certifying institution than any subsequent analysis that found a relationship between
a lack of trust in that certifying institution and unwillingness to pay would not be
valid. To the extent possible then, WTP should be chosen so that they do not signal
one way or another the quality of the given product so as to not invalidate any
subsequent analysis.

To address this possibility, in the pilot internet survey® I include additional ques-
tions which ask survey respondents why they were willing or unwilling to pay for
certified pork.!® Respondents who were unwilling to pay for certified pork (willing
to accept uncertified pork) were asked the following question:

i RN /R A R W [Insert Bid Price Here] JE% K [Insert Institution Here] AL
FE o 0 H AR — A R R SR R A 4 RS 3K [Insert Institution Here] IATERD%E
e
You have just stated you were unwilling to pay [Insert price from Q4 here] yuan for
pork certified by the [Insert Institution Here]. Which of the following reasons most
closely describes the reason why you were unwilling to pay for [Insert Institution Here]
certified pork?

O WIEEARIMERS T, AR

The price was too high for me to afford
O WIEEARIMERIR T, FAFE T RBIFVIERERN X AEE

The price seemed too low to cover the cost of certification

9 Note that theoretically it would have been possible to include these sets of questions in the tele-
phone survey as well. However, the advised maximum length of a telephone survey is 30 questions
before willingness to respond to questions falls. With 30 questions already in the survey, I did not
include these additional questions in the telephone survey to mitigate against item non-response.

10 Similar questions were asked of people who received WTA questions.
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O FAEE P RBUFIAERSE A 2 4 H AR5
I do not trust that the [Insert Institution Here] is looking after my interest
when certifying pork

O Foxt s REUFINERIRE I E F L
I do not have confidence in [Insert Institution Here]’s ability to implement

the certification process

O HAth:
Other:

Meanwhile respondents who were willing to pay for certified pork (unwilling to

accept uncertified pork) were asked the subsequent follow-up question:

ii. MHETI5T— T EE R, B8 K [Insert Bid Price Here] 7T — JT H[Insert
Institution Here] INUEFE A, 1% R]JE& BT LA R AR— 1R A ?

You have just stated you were willing to pay [Insert price from Q4 here] yuan for pork
certified by [Insert Institution Here]. Which of the following reasons most closely
describes the reason why you were willing to pay for [Insert Institution Here] certified

pork?

O BRKLBEMEEMM, FrlERZ M —mEE LB PREFIAERE
W

Food safety is an important concern for me and I would pay for [Insert

Institution Here] certified pork at most prices

O FARE T RBUF LSS A S 4E T AFI 3=
I trust [Insert Institution Here] is looking after my interests when it

certifies pork

O Foxf P REUF IR ARIREN B F L
I have confidence in the [Insert Institution Here]’s ability to implement

the certification process

O BAWEHFREFIEREA RN KL &, HEILZBEE
I am not sure how much safer this [Insert Institution Here] certified pork

is, but I am willing to buy it.
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O Hfb:
Other:

The inclusion of such questions also has the benefit of not only assessing whether
the bids themselves are signals of the legitimacy of the certified pork but also serve
to validate whether respondents explicitly take trust into account when deciding
whether to buy certified pork or not (or alternatively whether to not accept uncer-

tified pork or not).
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Table C.1: Distribution of reasons respondents cited to explain why they were un-
willing to pay for certified pork or willing to accept uncertified pork

Institution Bid | Affordability Signal Benevolence Ability Other
WTP WTA | WITP WTA | WIP WTA | WIP WTA | WIP WTA
Central Govt 16 2 14 2 8 3 8 2 7 3 2
17 5 14 0 5 5 0 2 7 0 1
18 3 21 0 5) 3 1 2 5) 1 1
19 7 16 1 7 5 7 10 9 0 0
20 6 15 2 4 3 10 2 8 0 0
25 18 18 0 4 1 6 8 12 3 0
30 21 14 0 4 4 7 2 4 1 1
Prov. Govt. 16 1 9 3 6 3 7 5 7 2 2
17 7 18 1 1 4 4 4 12 0 1
18 5 19 0 2 5 3 4 8 1 2
19 6 8 2 5 5 3 13 10 0 1
20 9 17 1 5 7 2 6 6 0 0
25 18 14 0 3 5) 4 12 12 3 1
30 23 17 2 1 4 3 6 5 0 1
Private Industry 16 3 8 5 2 20 5 14 12 4 2
17 5 12 3 0 23 4 14 7 0 2
18 0 6 2 0 23 2 20 15 0 3
19 3 7 3 2 18 1 20 11 1 2
20 7 4 4 2 24 1 16 18 1 3
25 21 7 1 1 22 3 14 10 1 4
30 17 4 1 8 18 3 18 13 0 2
NGO 16 3 12 2 4 ) 2 11 13 3 2
17 4 10 1 1 9 1 15 11 3 3
18 3 5 1 2 8 0 21 9 0 2
19 3 7 1 6 10 0 18 7 2 1
20 6 7 2 1 9 1 21 14 1 0
25 22 9 1 2 13 4 20 11 0 1
30 21 7 2 6 11 1 13 14 0 3

Affordability: ‘The price was too high for me to afford’
Signal: ‘The price seemed too low to cover the cost of certification’
Benevolence: ‘I do not trust that the [Insert Institution Here] is looking after my interest when certifying pork’

Ability: ‘I do not have confidence in [Insert Institution Here|’s ability to implement the certification process’
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Table C.2: Distribution of reasons respondents cited to explain why they were willing
to pay for certified pork or unwilling to accept uncertified pork

Institution Bid | Concern  Ambivalence Benevolence Ability Other
WTP WTA | WTP WTA | WIP WTA | WIP WTA | WTP WTA
Central Govt 16 21 6 7 4 21 11 6 10 1 8
17 33 8 10 7 13 11 6 6 0 6
18 23 7 10 5 16 7 10 8 2 7
19 20 10 7 7 16 3 5 6 1 7
20 24 11 10 8 16 8 8 ) 2 3
25 19 18 2 4 17 2 6 3 0 3
30 19 28 10 3 12 3 4 4 1 7
Prov. Govt. 16 22 4 11 9 18 11 3 14 0 10
17 32 7 11 8 8 10 7 4 0 1
18 13 8 15 8 12 6 14 6 1 6
19 13 15 12 10 13 7 8 7 0 6
20 20 17 10 9 14 7 4 6 2 3
25 16 20 4 6 10 4 6 6 0 0
30 20 24 8 8 8 6 3 6 0 4
Private Industry 16 9 3 8 19 2 11 2 16 0 1
17 10 2 7 16 3 2 6 19 3 2
18 8 3 11 14 1 5) 4 19 1 0
19 11 7 6 19 4 5 5 15 1 3
20 8 7 7 15 3 4 1 14 2 4
25 6 15 5 11 1 2 3 17 0 0
30 5 19 7 12 5 3 3 9 0 2
NGO 16 12 2 14 18 11 ) ) 15 2 6
17 20 5 12 12 8 4 2 16 0 3
18 12 5) 16 23 5) 3 3 12 1 5)
19 20 14 9 19 8 2 1 12 0 3
20 16 7 5 21 8 5 4 10 1 6
25 9 18 4 15 2 2 2 6 1 2
30 12 24 7 12 3 2 4 4 1 1

Concern: ‘Food safety is an important concern for me and I would pay for [Insert Institution Here] certified pork at most prices’
Ambivalence: ‘T am not sure how much safer this [Insert Institution Here] certified pork is, but I am willing to buy it.’
Benevolence: ‘I trust [Insert Institution Here] is looking after my interests when it certifies pork’

Ability: ‘I have confidence in the [Insert Institution Here]’s ability to implement the certification process’

From Table C.1 we can see that while it is the least likely explanation chosen
by respondents who are unwilling to pay for certified pork (or willing to accept

uncertified pork) the WTP price does serve as as signal for the legitimacy of the
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certified pork for some respondents. Meanwhile people who were asked if they were
willing to accept regular pork were more likely to say that the reason they were
unwilling to accept was ‘The price seemed too low to cover the cost of certification’.
However this relationship does not seem to systematically vary with price, suggesting
that it would be valid to keep lower bid values in the telephone survey.

However the tendency for respondents to give certain reasons for their WTP/WTA
decisions does appear to vary with price. In particular, from Table C.1 we can see
that that there is a strong relationship between the number of people who cite af-
fordability as the reason they are unwilling to pay for certified pork and the bid
price. In particular, the number of people who are unwilling to pay for certified pork
because ‘the price is too high’ jumps sharply when the bid price is 25 or 30 yuan, for
all institutions. Meanwhile, as shown in Table C.2, price also appears to be strongly
related to the propensity for people to cite ‘Food safety is an important concern for
me and I would pay for [Insert institution here| certified pork at most prices’ as the
predominant reason why they are unwilling to accept regular pork. In particular,
the number of people unwilling to accept certified pork because ‘Food safety is an
important concern for me and I would pay for [Insert Institution Here] certified pork
at most prices’ increases markedly when the bid price is 25 yuan or 30 yuan for all

institutions.

Finally, though there is are clear differences in the propensity for people to cite
different reasons for why they were not willing to pay for certified pork as compared
to why there were willing to accept regular pork and vice-versa, aside from the two
cases detailed above (WTP and ‘Affordability’ in Table C.1 and WTA and ‘Concern’
in Table C.2) no other cited reason seemed to vary systematically with bid price
across different institutions. That is, for example, people were much more likely to
cite the bid as a signal (‘The price seemed too low to cover the cost of certification’)
for the reason they were unwilling to accept regular pork versus willing to pay for
certified pork but there seems to be little systematic relationship in this propensity
with regards to the bid prices.

In sum, the responses from the internet survey suggests that at higher bid lev-
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els, people are much more likely to cite affordability as a reason they are unwilling
to pay for certified pork and concern for food safety as a reason way they are un-
willing to accept regular pork. Meanwhile, the propensity for respondents to cite
the benevolence or ability of the certifying institution as the predominant driver of
their decision making does not appear to vary with the bid price. This raises the
possibility that the inclusion of higher level bids may falsely inflate the degree to
which benevolence and ability of the certifying institution affect respondent’s WTP
or WTA. Given these results then in the telephone survey, I readjust the bids in the
telephone survey to be 16, 17, 18, 19, 20, and 22 yuan. A maximum of 22 yuan still
puts the highest WTP/WTA bid amount at 46%, well above what most previous
studies have estimated. Meanwhile removing extreme bids and the reducing of the
bid distribution from 7 to 6 bids should also increase the efficiency of the subsequent

results, as Alberini (1995) argues.

C.2 Descriptive Statistics for Internet Survey

Survey responses were collected from 30 Chinese provinces, with the most common
provinces being the respondents come from populous and relatively well developed
provinces with high internet access penetration — the top 5 being Guangdong, Beijing,
Jiangsu, Shandong and Zheijiang. The geographic distribution for the internet survey
respondents is shown in Figure C.2.

Further demographic statistics are presented in Table C.3. Here we can see that
while the sample skews male, urban, educated and young, there is good representa-

tion of women and rural hukou holders. Meanwhile such a distribution mirrors the

demographics of the Chinese internet population as a whole, which also skews male,
urban, educated in young. Lastly, most respondents live in a household with at least
3 or more people with a median household income of 10,000 yuan though the range

and variation of this variable is quite large.
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QO1) Interest in Food Safety Level 1
Q02) Worry About Food Safety Level 1
Q03) Media Type 1
Q04) Trust Level in Cenral Govt 1
QO05) Trust Level in Provincial Govt 1
Q06) Trust Level in Private Indust 1
Q07) Trust Level in NGO 1
Q08) Ability Level of Central Govt 1
Q09) Ability Level of Prov Govt 1
Q10) Ability Level in Private Indust 1
Q11) Ability Level in NGO 1
Q12) WTP/WTA Central Govt g
Q13) Safety Level ——— Central Govt Pork 1
Q14) WTP/WTA Provincial Govt 1
Q15) Safety Level ——— Prov Govt Pork 1
Q16) WTP/WTA Indust Govt 1
Q17) Safety Level ——— Private Indust Pork 1
Q18) WTP/WTA NGO g
Q19) Safety Level ——— NGO Pork 1
Q21) Pork Consumption Level 1
Q22) Consumption of Unsafe Pork Level 1
Q23) Familiarty with Certified Pork Level 1
Q24) Primary Responsability for Food Preparation
Q25) Number of Chdren 8 IR A R T TR IR TR
Q26) Number of Family Members 1 ‘ ‘ ‘

Q27) Age 1
Q28) Hukou Registration Dummy 1
Q29) Occuptation Type 1
Q30) Gender Dummy 1
Q31) Education Level 1
Qa1 ncame Yoo tnem NI
Q32) Province 1 ‘
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Ficure C.1: Missing data plot for internet survey

150~

100-

||“||
i IIIIIIIIIIIIIII.IIIIII--

Province

Ficure C.2: Plot of provincial distribution of internet survey respondents
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Table C.3: Summary Statistics for Unimputed and Imputed Internet Survey

Unimputed Data

Imputed Data

Mean SD Mean SD
(Q01) Interest in Food Safety Level 1.99 1.37 1.99 1.37
(Q02) Worry About Food Safety Level 2.09 1.01 2.08 1.01
(Q04) Perceived Benevolence of Central Govt 2.99 0.774 2.99 0.774
(Q05) Perceived Benevolence ofProvincial Govt 2.71 0.722 2.71 0.722
(Q06) Perceived Benevolence of Private Indust 2.07 0.721 2.07 0.722
(Q0T7) Perceived Benevolence of NGO 2.61 0.784 2.61 0.784
(QO08) Perceived Ability of Central Govt 2.84 0.786 2.84 0.786
(Q09) Perceived Ability of Prov Govt 2.54 0.746 2.54 0.746
(Q10) Perceived Ability in Private Indust 1.99 0.719 1.99 0.719
(Q11) Perceived Ability in NGO 2.4 0.732 2.4 0.732
(Q12) WTP/WTA Central Govt 0.621 0.485 0.62 0.486
(Q13) Safety Level — Central Govt Pork 2.38 0.895 2.38 0.895
(Q14) WTP/WTA Provincial Govt 0.554 0.497 0.554 0.497
(Q15) Safety Level — Prov Govt Pork 2.53 0.828 2.54 0.828
(Q16) WTP/WTA Private Indust 0.342 0.474 0.342 0.474
(Q17) Safety Level — Private Indust Pork 2.89 0.783 2.89 0.783
(Q18) WTP/WTA NGO 0.421 0.494 0.421 0.494
(Q19) Safety Level — NGO Pork 2.77 0.816 2.77 0.816
(Q21) Pork Consumption Level 1.68 0.675 1.68 0.675
(Q22) Consumption of Unsafe Pork Level 2.65 0.76 2.65 0.76
(Q23) Familiarity with Certified Pork Level 2.22 0.53 2.22 0.531
(Q25) Number of Children 0.265 0.509 0.262 0.51
(Q26) Number of Family Members 3.43 1.12 3.43 1.12
(Q27) Age 26.2 6.4 26.2 6.4
(Q28) Hukou Registration Dummy 0.633 0.482 0.633 0.482
(Q30) Gender Dummy 0.413 0.493 0.412 0.493
(Q31) Income 1.88e+04 6.04e+04 1.88e+04 6.14e+04
N 1007
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Table C.4: Distribution of categorical variables for unimputed and imputed data,
internet survey

Unimputed Imputed
(Q3) Information sources about food Safety (%)
Person to Person 0.711 0.711
International News 0.57 0.57
Governmental Domestic News 0.482 0.482
Other 0.0387 0.0387
Non-governmental Domestic News 0.701 0.701
Social Media 0.862 0.862
(Q24) Responsibility for Household Food preparation(%)
Me (Respondent) 0.239 0.239
My spouse or partner 0.101 0.101
My parents 0.372 0.372
My children 0.00795 0.00794
Whoever has time 0.28 0.28
(Q32) Education Level (%)
Some elementary school or less 0.00199 0.00199
Elementary School 0.00298 0.00298
Middle School 0.00994 0.00993
High School 0.172 0.172
College 0.656 0.656
Graduate School 0.157 0.157
(Q33)Occupation (%)
Upper level management 0.0129
Middle management 0.0646
White collar worker 0.307
Educator/Researcher 0.0815
Blue collar worker 0.0408
Service sector worker 0.00696
Agricultural /foresty worker or miner 0.0109
Professional (Lawyer, Accountant, Reporter etc.) 0.0606
Self-employed 0.0358
Unemployed (Xiagang) 0.000994
Unemployed (Wuye) 0.0288
Unemploye(Shiye) 0.0109
Student 0.288
Military 0.000994
Housewife 0.0149
Other 0.0338

T The multiple imputation model was unable to converge when occupation dummies were included. As such,
these variables were not imputed.
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C.3 Telephone Survey Questionnaire
Organizational overview:
o B /M4 / Introduction
o LML FEZ 2RI/ Baseline Food Safety Questions
o JFURMIHEF / Original Question Ordering
— fE1ERIR/ Questions on Trust
— BEJSIRIRE/ Questions on Ability

— WTP[AJ#l/ Question on Willingness to Pay

WTA R/ Question on Willingness to Accept
o T HIHEF / Reverse Question Ordering:

— {E1EA#/ Questions on Trust

— BESIRIRE/ Questions on Ability

WTP[a[#l/ Questions on Willingness to Pay

WTAIR#E/ Questions on Willingness to Accept
o [EfR[A]#/ International Participation Question

o AM2z[A)d/ Demographic Questions
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C.3.1 Introduction

5y, BRI RZEPEEBHATHOMRDR, BAiHEIEEHET -0 E &L 2R ERE,
SRR E], BEIZ LA R, GIE5? Hello, I am a surveyor from the Beijing University
National Research Center. We are currently doing a survey on food safety and would like to ask if

you would be able to spend some time responding to some questions, is this okay?

nH

(AR N E], B SRR R AR B Z 2R EREEN, FeReEEmm%L
2RE, NS AREFTRLE)
(If the respondent says they do not have time, the enumerator should respond as follows: If every-

body participates in giving their opinion on food safety, this will help us improve our knowledge of

food safety regulation in the future and help improve people’s lives.)

(WRZVINEBE, S AR BATRHERRAEARDIS, SR ANEELERE. R
ARBEBAL A FIRE, GALEIE o H AR R RIZE R E . )
(If the respondent has concerns, the enumerator should respond as follows: Our survey is purely
for research purposes, your personal information will be kept confidential. If there is any question
that you do not wish to respond to, you are in no obligation to. In addition, you may stop the

survey at any time.)

(WSR2 15 N Rl anfrl &g it/ A FEIE S 18, 1615 Ui B2 RELImEE) -
(If the respondent wants to know how the enumerator got his/her telephone number, the enumerator

should let the respondent know that his/her number was randomly sampled )

C.3.2 Baseline food safety questions

- B RGZENEBRBARGE? 1 AEFESGE, RECUE, HWRECHE, B AEGE,
RSN

How interested are you or not in information about food safety? Extremely interested, very

interested, relatively interested, slightly interested, not interested at all 7

11 Adapted from the Asian Barometer Index, Third wave and a food safety survey conducted in
Huzhou, Zhejiang (M & fHi %2 EM4E) - In the Asian Barometer index the original question
was: Are you interested in learning about political affairs?: XA _ERISIEE &G ML T #E?

SERVLGE, AAE LR, HECEMER, JERE P47, In the Huzhou survey, the original question

wording was : Are you generally interested in news about food safety? Interested, somewhat

interested, indifferent, not interested ‘I R{FE R MEZ 2T HEFNEELE? XE, —#&, T8, 1~
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O FEH Bl (extremely interested)!'?
O 1REEiE (very interested)
O B, (relatively interested)
O A 4R (slightly interested)
O NEHR (not interested)
O [N%]:3E% (No answer)
2. BN ESZRFFHEAEL? JEFEC, REO, HEBAEO A AL IR A L? 13

How worried are you about food safety? Extremely worried, very worried, relatively worried,

slightly worried, not worried at all?

O HEHHH L (extremely worried)!4
O 1RFELy(very worried)

O HEHH Ly (relatively worried)
O H AL (slightly worried)

O AH/L (not worried)

O [NE]:FE% (No answer)

12 Note that the response choices are not symmetrical. Given the high degree of public interest
in food safety (a 2016 Pew Research survey found that 74% of Chinese respondents thought that
food safety was either a ‘very big problem’ or a ‘moderately big probelm’), I framed the possible
responses to skew toward interest about food safety in order to capture as much variation in the
responses as possible

13 This question is adapted from Zhang and Zhao (2007)

14 As in Question 1, note that food safety is a major political issue in China and it is likely that
there are many more people who have some interest in it than people who do not have any interest
in it. As such, I framed the possible responses to skew toward worry about food safety in order to
capture as much variation in the responses as possible
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3. PR EEEE A 4R RRE R R T 2 A
[NV R seRE e gk, (BIRECRITE R E R M ESR, EH TILETE
REG| FHCRVIE - FHERZIR, BREEF=Z1PER- |

How do you usually receive information about food safety?
[Do not read: Let the respondent respond without prompting and fill in the blanks for 3a,
3b and 3c. However, if the respondent does not give at least three answers, prompt them at

least three times to elicit them.]

3A. F—EZH:
3B. F—&ZE. f— g
3C. FEER ER ER

i SRR (BT wxTE, R, EEE)
Personal contact (e.g. one-one one, 1 1
telephone conversations, etc )

i EIE, AT
(Hn: QQ, #ME, Mhnmag) 2 2

Social media (e.g. QQ, Weibo, online message boards, etc.)

ii. ENEAEE (. Hie, ARBIR, CCTV; & 3 3
G IRTIZRERM %)
State media (e.g. Xinhua, Renminribao, CCTV, etc. )

EWIEE B (Flan: W, ¥R, a5 4 4
(RFIREE %)
Non-state media (e.g. Caijing, Xinlang, etc.)

EFrEE (B3 IRTIZRERM %% 5 5
International media (e.g. international newspapers,
magazines and TV broadcasts, etc)

Hipth: iE4LRKMEE -
Other:

fE 4 A% 99 99

Refuse to Answer
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C.3.3 Original question ordering

AR R S — ik, A TERE X EYER BN, - BEAZEFFE - LEEER, BAR
B RRIEFAFRE-
Now I am going to read some statements. We would like to know your thoughts on these statements.

Do you strongly agree, agree, disagree, or completely disagree:

Questions on trust

4 BEE, RTRE%E, PREUGSEPHRARE. 1

I trust the central government to look after my interests with regards to food safety issues.
O FEH[FE (strongly agree)
O HH[FE (agree)
O BUAFE (disagree)
O FEHAN[FE (strongly disagree)
O [N 3% (No answer)
5. AREBUNYE?
[AEE: WRBOE A A LA R, FREH T JMEE, RTEM LS, ABUF SR
KR - |
Now how about with regards to the provincial government?

[Do not read: If survey respondent expresses confusion, read the following prompt:

I trust the provincial government to look after my interests with regards to food safety issues]
O 3EH R (strongly agree)
O M (agree)
O BA[AIE (disagree)

O FEHN[EE (strongly disagree)

15 Adapted from Shi (2001); in his survey he asked respondents the following: ‘Do you strongly
agree, somewhat agree, somewhat disagree, or strongly disagree with the following statement: The
government can be trusted to do what is right without our having to constantly check on them.” A
similar statement is also used in the Asian Barometer Index: “You can generally trust the people
who run our government to do what is right.’
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O [AE]:#E% (No answer)

6. AFNE AL E?
[AEE: WRBOTEA A ERA R, FEEH T JMEE, RTEM LS, RERLEE
B H )
Now how about with regards to the private businesses?
[Do not read: If survey respondent expresses confusion, read the following prompt: T trust

private businesses to look after my interests with regards to food safety issues.]
O FEH[FE (strongly agree)
O HE[FE (agree)
O BAFE (disagree)
O FEHN[EE (strongly disagree)
O [NE]:FE% (No answer)
7. FRR AL
[N RBEE A B EEA R, FEH Y BAEE, RTamLe, REHAZR
B H ) i
Now how about with regards to non governmental organizations?

[Do not read: If survey respondent expresses confusion, read the following prompt: T trust

non governmental organizations to look after my interests with regards to food safety issues.]
O FEH[AE (strongly agree)
O B[R (agree)
O BIAIRIE (disagree)
O FEH [ & (strongly disagree)

O [AE]:#E% (No answer)
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Questions on ability

IAEFAE T R B ARSI (RIE B 2 R BE N R E R - B RBAR R KT P REBUG:
Now I would like to ask you some questions about how you feel about the ability of various orga-

nizations to safeguard food safety. First I’d like to ask about the central government.

8. AN HREFRER MLTEMGENEEL . BEINIHENTRIBEIEEREL . B &%
fATRIEENEFEEEL, HBEFEOAREREL, SREFREEL?
Some people are confident in the ability of the central government to safeguard food safety.
Other people are not confident in their ability. How about you? Are you very confident,

confident, unconfident, or very unconfident in its ability?

O FEHETE O (very confident)

O HBHE L (confident)

O AKE{F L (unconfident)

O HEH %A 5/ L) (very unconfident)

O [Ai%]:#E% (No answer)

9. IEBURFIE?

[ABE: WRBEA A EEA R, FEH T FEANEEFRER R Z2RENE
B BEASMATRREEAEL - ElR? AXHEATMEEEFREL, BEL, &ERE
L, MRIEFEREREL? ]
Now how about with regards to the provincial government?
[Do not read: If survey respondent expresses confusion, read the following prompt: Some
people are confident in the ability of the local government to safeguard food safety. Other
people are not confident in their ability. How about you? Are you very confident, confident,
unconfident, or very unconfident in its ability?]

O FEHETE L (very confident)

O HHHTE L (confident)

O AKEE L (unconfident)
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O HEH %A 5/ L (very unconfident)

O [AE]:FE% (No answer)

10. FARFRLE AL IR?

11.

[ R AN B EER R, FHEH T A ARFVE B OREE & 5 2 RRE
BELO. AYAXMAITMEIEEELD . ER? EXHAIREENEEEREL, FEL, ®E
Bl BRIFHEEERL? ]
Now how about with regards to private businesses? [Do not read: If survey respondent
expresses confusion, read the following prompt: Some people are confident in the ability
of the private businesses to safeguard food safety. Other people are not confident in their
ability. How about you? Are you very confident, confident, unconfident, or very unconfident
in its ability?]

O FEHHE L (very confident)

O HHEHF L (confident)

O AKETE L (unconfident)

O FEHEHE{E /L (very unconfident)

O [AE]:#E% (No answer)
ABR[RIH 4 ?
[ anSRwkiiE AN A R R, FEE T AN R HA R & & T2 H6E
TEEC . BEANMAIREETEEL . E? BN EFEREL, BEL, K
BEL, TRFEFEEREL?
Now how about with regards to non governmental organizations?
[Do not read: If survey respondent expresses confusion, read the following prompt: Some
people are confident in the ability of the independent non governmental organizations to

safeguard food safety. Other people are not confident in their ability. How about you? Are

you very confident, confident, unconfident, or very unconfident in its ability?]
O FEHHE L (very confident)
O HHHF L (confident)
O AXKEE L (unconfident)
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O HEH %A 5/ L (very unconfident)

O [Ai%]:#E% (No answer)
Questions on willingness to pay

WAERB R —ER TR ZENIERF- . BRZ2NERERREF AR T & REME
ERMEMENR . A TRIEERD S, FEESF=TTH0EN - B - IRAIMERR, R
M P EAFALERER, BEANEEWSIEEA? .

Now I would like to ask you some questions about certified food. Food certification is process which
validates whether a particular food product meets accepted standards of quality and safety. Certi-
fied food is found to meet quality and safety standards after a regulator conducts tests, inspections
and audits of the food. Now I'd like to ask, if pork that is certified by various organizations are

available for purchase, would you be willing or unwilling to pay for it? For example:

12. MR LS ERR 15T — T, FREFVGERNEAEA_ 7, EENEEX
WIETHIEA?  [Bfirandomlyi®16, 17, 18, 19, 20, 25, 8.#307C]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by the

central government cost yuan a half kilo, would you be willing or not

willing to pay for certified pork? [Computer program to randomly select from 16, 17, 18, 19,
20, 25, or 30 yuan.|

O JE& (Yes) [if Yes, skip to question 13a]

O AEE (No) [if No, skip to question 13b]

13a MLTI5TE—THEEEA . SEEE FHEAQI2KMER] M REUMIERAN, RERE
EHRMBUAHAER 22 Wi e . EAL . BG4S, TRIFEAZ2?

Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for central
government certified pork at costs [Insert price from Q12 here]. Do you then feel that your
food is much more safe, relatively more safe, about the same, relatively less safe, or much

less safe than before?

O HE¥H %4 (much more safe)
O B4 4 (relatively more safe)
O ZAZ(the same as before)
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13b

14

15a

O HEAZ 2 (relatively less safe)
O HEH A% 4 (much less safe)
O [Ai%]:#E% (No answer)

T E— T EEEAN, SREEE FEAQL2MMNE] K RBUFAEREA . IR
BEERMREONEEAL R TS . K% e . E4AF . WBAZE, BRIFEAZAEY

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
central government certified pork at [Insert price from Q12 here]. Do you then feel that your
food is much more safe, relatively more safe, about the same, relatively less safe, or much

less safe than if you had bought certified pork?

O JEH %4 (much more safe)

O M % 4 (relatively more safe)

O ZAZ(the same as before)

O HEAZ 4 (relatively less safe)

O HEH A% 4 (much less safe)

O [AE]:#E% (No answer)
MR EREERENITT— T, ABUMAMERNEERN_ Jo—7, SEANEEELIA
BT g A?  [Ffirandomly %16, 17, 18, 19, 20, 25, Bi#307C]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by the
provincial government cost yuan a half kilo , would you be willing or not willing to pay

for certified pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.]

O JBE (Yes) [if Yes, skip to question 15a]

O RNEE(No) [if No, skip to question 15b]

MET1IsT— T REEEA, GEEE HEAQUKIME] MEABUFAMERENA, &G
LRMBIRUETHIER 22 WREe . EAZ . WEAZE, BEFEFAZE?

Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for

provincial government certified pork at [Insert price from Q14 here]. Do you then feel that
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15b

16

your food is much more safe, relatively more safe, about the same, relatively less safe, or

much less safe than before?

O JEH %4 (much more safe)

O HA%% 4 (relatively more safe)
O Z 1 Z(the same as before)

O HBA% 4 (velatively less safe)
O FEH A% 4 (much less safe)

O [E]:FE% (No answer)

METIsT—THEEEAN, SREEX FEAQLMME] MWABUMNERAN, RERE
R RMBURT AR 222 . Wi e - ZEAE . BT e, TRIFEE LS

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
provincial government certified pork at [Insert price from Q14 here]. Do you then feel that
your food is much more safe, relatively more safe, about the same, relatively less safe, or

much less safe than before?

O HEH %4 (much more safe)

O B 4 (relatively more safe)

O ZAZ(the same as before)

O HEAZ 4 (relatively less safe)

O JEH A% 4 (much less safe)

O [ABL]:#E% (No answer)
MR LHEEEN T T, AERVIERNEFEAN_ t—F, SBERNEEE
WA B3N ? (B irandomlyi®16, 17, 18, 19, 20, 25, B{#307T]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by a
private corporation cost yuan a half kilo ; would you be willing or not willing to pay

for certified pork?[Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.]

O JBE (Yes) [if Yes, skip to question 17a]
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O ANEE (No) [if No, skip to question 17b]

17a METI5TE—THEEEA . SERE FHAQI6HIMER] MAEMIIIERA, IREE

17b

18

TR R MR AR 224« WD 2 - EAE - HWBAZ S, BREFAZ Y

Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for
privately certified pork at [Insert price from Q16 here]. Do you then feel that your food is
much more safe, relatively more safe, about the same, relatively less safe, or much less safe

than before?

O HEH %4 (much more safe)

O B 4 (relatively more safe)

O ZAZ (the same as before)

O HIANZ 2 (relatively less safe)

O JEH A% 4 (much less safe)

O [AEE]:#E% (No answer)
TS — T EE A, SNERE [FEAQLeMIMER] MAEMIINIEER, ABEH
BERBEMBRLBILEE 24 . W% S Z4A% . WBARE, DRIFEA LR
Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
privately certified pork at [Insert price from Q16 here]. Do you then feel that your food is

much more safe, relatively more safe, about the same, relatively less safe, or much less safe

than before?

O dE# %4 (much more safe)

O A% 4 (velatively more safe)

O ZEAZ (the same as before)

O HIEAZ 2 (velatively less safe)

O FEH AL 42 (much less safe)

O [E]:FE% (No answer)
RN RN, RIEASIERNEAER_ )T, BERNERX
WIET R A? B firandomlyi®%16, 17, 18, 19, 20, 25, 8{#307T]
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19a

19b

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by an
NGO cost yuan a half kilo , would you be willing or not willing to pay for certified
pork?[Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30 yuan.]

O JBE (Yes) [if Yes, skip to question 19a]

O NEE(No) [if No, skip to question 19b]

T — T EEN, EEX HEAQISKIME:] HREIHIVEREAN, &G

TR RMRUAT AR 24 - WR%Z S - EAE - WA Z S, BREFAZLR?
Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for NGO

certified pork at [Insert price from Q18 here]. Do you then feel that your food is much more

safe, relatively more safe, about the same, relatively less safe, or much less safe than before?

O dE%# %42 (much more safe)

O B 4 (relatively more safe)
O Z A Z(the same as before)

O HBA% 4 (velatively less safe)
O JEH A% 4 (much less safe)

O [AE]:#E% (No answer)

T — TR EE A, SRERE FAQIHMER] MREHEFINEEN, AN
BECKRRIRLIEIIARF 24 . BT e . E4A% . WEAZE, BRIEFALR

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
NGO certified pork at [Insert price from Q18 here]. Do you then feel that your food is much
more safe, relatively more safe, about the same, relatively less safe, or much less safe than

before?

3 %24 (much more safe)
HLER % 22 (velatively more safe)
#2 /"% (the same as before)
HEAR % 42 (relatively less safe)

B AL 2 (much less safe)

O o O O O O

[ANi%):35% (No answer)
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Questions on willingness to accept

I RAR AR — R TR S SR RE . B HZ S INERE PR ST A RN 2
TEFWHIMERIZR - TREXMRIE, BRFEELE =R EMEZ . IF2TAR
[, RN EEEAMASIERER, GBEANEREZETEER?

Now I would like to ask you some questions about certified food. Food certification is process which
validates whether a particular food product meets accepted standards of quality and safety. Certified
food is found to meet quality and safety standards after a regulator conducts tests, inspections and
audits of the food. Now I would like to ask, if pork that is certified by various organizations are

available for purchase, would you or would you not be willing to accept regular pork? For example:

12 R EEEENZLTT— T, PREUFGERIE AR t—f, SEANE
BEZLRLEA? [ fHitrandomlyi®16, 17, 18, 19, 20, 25, 5307
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by the
central government cost__ yuan a half kilo , would you be willing or unwilling to accept
the regular pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.|

O REE (No)lif No, skip to question 13a]

O J&E (Yes) [if Yes, skip to question 13b]

13a MT [FEAQL209MER] TT— T T REFIIERE R, ERNEEREZ 15T BEN, b

T BEEREEE RR U HIER T2 - WREE . EAE - WBAZ S, BREFAZ
Eove
Compared with [Insert price from Q12 here] a yuan per half kilo of central government
certified pork, you are unwilling to accept regular pork at 15 yuan. Do you then feel as if

your food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot

less safe?
O HEH %4 (much more safe)
O HB% 4 (relatively more safe)
O ZZ(the same as before)
O HIANE 2 (relatively less safe)
O FEH A% 4 (much less safe)
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13b

14

15a

O [AE]:#E% (No answer)

MET [FEAQI2MMER] TT— TR REBUFIERER, BEEEZ IS EER, BE
WEEEHEE R MR LRI LI EF 24 WX S EAZ . WBRAZE, fRFEEAL
e

Compared with [Insert price from Q12 here] a yuan per half kilo of central government
certified pork, you are willing to accept regular pork at 15 yuan. Do you then feel as if your
food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot less

safe?
O HEH %4 (much more safe)
O B 2 (relatively more safe)
O ZAZ(the same as before)
O HEAZ 2 (relatively less safe)
O HEH A% 4 (much less safe)

O [ABL]:#E% (No answer)

H

MR EREEREAZLITT—T, ABUFERNEREAZ  t—F, BENEE
PR AEBAG?  [fffirandomly%16, 17, 18, 19, 20, 25, B#307T]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by

el

the provincial government cost yuan a half kilo , would you be willing or unwilling to

accept the regular pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25,

or 30 yuan.]

O NEE (No)lif No, skip to question 15a]

O J&E (Yes) [if Yes, skip to question 15b]

T [Tﬁ)\QME’WT%’%J —THEBUFIERE A, SAEREZITEEEA, A&
WHREKHETER MR LIER TS . WX e . A2 LBARE, TREFAZLZ
£?

Compared with [Insert price from Q14 here| a yuan per half kilo of provincial government
certified pork, you are unwilling to accept regular pork at 15 yuan. Do you then feel as if
your food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot

less safe?
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15b

16

O HE¥H %4 (much more safe)

O B 2 (relatively more safe)
O ZAZ(the same as before)

O HEAZ 2 (relatively less safe)
O JEH A% 4 (much less safe)

O [A%]:#E% (No answer)

T [FEAQIAMINER] TT— A BUMMIERE A, SEEEZI5TTHEEEN, IR
PR ERRBRUATHA R Z2 . W% e 2L . WBAZE, BRIFFAZEY

Compared with [Insert price from Q14 here] a yuan per half kilo of provincial government
certified pork, you are willing to accept regular pork at 15 yuan. Do you then feel as if your
food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot less

safe?
O HEH %4 (much more safe)
O HB% 4 (relatively more safe)
O Z A Z(the same as before)
O HBA% 4 (velatively less safe)
O JEH A% 4 (much less safe)
O [Ni%]:35% (No answer)

WRT LR EER LT T, AEMLERNERERE o, BENE
FEZIEEANL?  [Hfirandomlyi®%16, 17, 18, 19, 20, 25, 8 307T]

&

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by a
private corporation cost yuan a half kilo , would you be willing or unwilling to accept
the regular pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.|

O NEE (No)lif No, skip to question 17a]

O JE& (Yes) [if Yes, skip to question 17b]
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17a

17b

18

MET [FEAQI6MINE] TT— T HREMWIGERER, BRNEREZI5TTHERER, 1
BR BRI EE MR ER 24 WRgae . EAE - WEBAZE, BEFEFAZL
oy

Compared with [Insert price from Q16 here] a yuan per half kilo of privately certified pork,
you are unwilling to accept regular pork at 15 yuan. Do you then feel as if your food is a lot

safer before, relatively safer, about the same, relatively less safe, or a lot less safe?

O JEH %4 (much more safe)

O M % 4 (relatively more safe)

O ZAZ(the same as before)

O HEAZ 4 (relatively less safe)

O HEH A% 4 (much less safe)

O [/ABE]:#E% (No answer)
T FEAQI6MME] Jt— T HRAESWIERER, BEEEZISTHTERENRN, G
WGEEREE R MR AT LI E R 4 W% e EAL . WA Z e, TRFEFEAL
2°
Compared with [Insert price from Q16 here] a yuan per half kilo of privately certified pork,

you are willing to accept regular pork at 15 yuan. Do you then feel as if your food is a lot

safer before, relatively safer, about the same, relatively less safe, or a lot less safe?

O dE# %42 (much more safe)
O HA%% 4 (relatively more safe)
O ZAZ(the same as before)
O HBEAZ 4 (velatively less safe)
O JEH A% 4 (much less safe)
O [ANiE]:#H% (No answer)
WRNY LT EERRET T, REESVIFENEERE_ o7, GERE

BEEZEERBAL?  [Efkrandomlyi®16, 17, 18, 19, 20, 25, B#&307C]

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by a
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19a

19b

NGO cost yuan a half kilo , would you be willing or unwilling to accept the regular

pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30 yuan.]

O NEE (No)lif No, skip to question 19a]

O J&& (Yes) [if Yes, skip to question 19b]
T FHEAQISHIMER] TT— T HIRAIHSVERER, EANEEEZ ST ERENR,
AR R ERMIRLAT AR 22 . WRZ S ZEAZ - WEAZ S, TRIEFAL
Ve
Compared with [Insert price from Q18 here] a yuan per half kilo of NGO certified pork, you

are unwilling to accept regular pork at 15 yuan. Do you then feel as if your food is a lot

safer before, relatively safer, about the same, relatively less safe, or a lot less safe?

3 %24 (much more safe)
HAR 2 25 (velatively more safe)
# "% (the same as before)
FLERANZE 4 (relatively less safe)

JEHANZ 2 (much less safe)

o o o O O O

[N%2]):36% (No answer)

T [FEAQISHINER] TT— T HREMSWIERER, BESEZI5 TS EENR,
WREEREE R MR UL E R 24 W24 EAL . WA Ze, DRFEAL
27

Compared with [Insert price from Q18 here] a yuan per half kilo of NGO certified pork, you
are willing to accept regular pork at 15 yuan. Do you then feel as if your food is a lot safer

before, relatively safer, about the same, relatively less safe, or a lot less safe?

3 %4 (much more safe)

H 3% 42 (relatively more safe)

O

O

O ZAZ(the same as before)

O HEAZ 4 (relatively less safe)
O FEH A% 4 (much less safe)
O [N #E% (No answer)
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C.3.4 Reverse question ordering

Questions on trust

4 FHEE, XRTRMEE, REEABUGERIHAF o .

I trust an NGO to look after my interests with regards to food safety issues.

O FEH[AE (strongly agree)
O HH[FE (agree)
O BA[FIE (disagree)
O FEHE [ & (strongly disagree)
O [ABL]:#E% (No answer)
5 ARREARALIE?
[N RBEE A B EEA R, FEH Y BAEE, RTamLE, RERLER
B HH i
Now how about with regards to the private businesses?
[Do not read: If survey respondent expresses confusion, read the following prompt: T trust
private businesses o look after my interests with regards to food safety issues.]
O FEH[FIE (strongly agree)
O HH[FE (agree)
O BA[FE (disagree)
O FEHAN[EE (strongly disagree)
O [N%]:4E% (No answer)
6 AREBUGFIE?
[ABE: W RBOEA A LA R, FEE T JMEE, RTRM LS, ARG SR
HHIF R o ]
Now how about with regards to the provincial government?
[Do not read: If survey respondent expresses confusion, read the following prompt:
I trust the provincial government to look after my interests with regards to food safety issues.]
O FEH[FE (strongly agree)
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O HELFE (agree)
O BUAFE (disagree)
O FEHE N[ & (strongly disagree)
O [ E]:FE% (No answer)
7 PR RBUNTE?
[k RBE A B LR R, FHiEH Y. JAEE, RTaERLE, TREFER
B A )
Now how about with regards to the central government?

[Do not read: If survey respondent expresses confusion, read the following prompt: T trust

the central government to look after my interests with regards to food safety issues.]
O FEH[FE (strongly agree)
O M (agree)
O BA[AIE (disagree)
O FEHN[EE (strongly disagree)
O [Ni%]:3E5% (No answer)
Questions on ability

AT T RRE EMALWIRER R Z2ENNEEERE. 5%, RERERTREHRA.
Now I would like to ask you some questions about how you feel about the ability of various orga-

nizations to safeguard food safety. First I would like to ask you about NGOs.

8 HUAMRAEAARBERGZEHETHEREL . HLEANMITKEEE L EY? Bt
AT EHEEEL, HBEEROARERFL, TREFREFEL?
Some people are confident in the ability of NGOs to safeguard food safety. Other people are
not confident in their ability. How about you? Are you very confident, confident, unconfi-

dent, or very unconfident in its ability?

O FEHETE L (very confident)
O HEUH SO\ (confident)
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9

10

O AKEE L (unconfident)
O FEHEEE(E L (very unconfident)

O [AEE]:#E% (No answer)

ARFAE kR ?
[N QR gsE AR A LR, FiZH TS BEANAE S RER L 2MEET
HEL . HYAGMAITHGENEEE O BR? BXHBIImgEhIEEEEL, 8RO, KE
B, LREEEREREL? )
Now how about with regards to private businesses? [Do not read: If survey respondent
expresses confusion, read the following prompt: Some people are confident in the ability
of the private businesses to safeguard food safety. Other people are not confident in their
ability. How about you? Are you very confident, confident, unconfident, or very unconfident
in its ability?]

O FEHETE L (very confident)

O HHH L (confident)

O AXKEE L (unconfident)

O FEHFEEF /L (very unconfident)

O [Ni%]:35% (No answer)
AR BURFYE?
[N QAR E A B L ERRE, FEH N BEANARNRER S 2NGENE
50 HEASHBATRRE I EE L . BR? EXHbiIngEhIEFRERF L, BEL, WEE
L, BEREFEEFEL?
Now how about with regards to the provincial government?
[Do not read: If survey respondent expresses confusion, read the following prompt: Some
people are confident in the ability of the local government to safeguard food safety. Other

people are not confident in their ability. How about you? Are you very confident, confident,

unconfident, or very unconfident in its ability?]

O JEHHIE/ L (very confident)
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O HHAHTE L (confident)
O AKEE L (unconfident)
O FEHEH{E /L (very unconfident)

O [AE]:#E% (No answer)

11 AR R EURFTE?

AN AR AR B LR, S ) BN R B R E R S 2 RRE T
BEL. BLIBITHEEIEERC - ER? EXHBITNENIEEEEL, BEL, &F
B, LRAFFEEREL?

Now how about with regards to the central government?

[Do not read: If survey respondent expresses confusion, read the following prompt: Some
people are confident in the ability of the independent non governmental organizations to
safeguard food safety. Other people are not confident in their ability. How about you? Are

you very confident, confident unconfident, or very unconfident in its ability?]

O FEHETE L (very confident)

O HHHF L (confident)

O AAKEE L (unconfident)

O {EH % H /L (very unconfident)

O [Ni%]:35% (No answer)
Questions on willingness to pay
AR E— LR T RAZEINER R . 8RR 72 IERER AT KE R R 6 EML
ERMEMER . A TRIEERZ S, TERLHE=7RRN - REMEZ . ABAIAAERR, mR
W P EESFALVGEREA, EBEANEEWEKIAEREA? .
Now I would like to ask you some questions about certified food. Food certification is process which
validates whether a particular food product meets accepted standards of quality and safety. Certi-
fied food is found to meet quality and safety standards after a regulator conducts tests, inspections

and audits of the food. Now I'd like to ask, if pork that is certified by various organizations are

available for purchase, would you be willing or unwilling to pay for it? For example:
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12

13a

13b

WMERTY EREEEANITT— T, REAAZOVGERNEREAN_ o, SEAEEX
WA B3 A ? B firandomlyi®16, 17, 18, 19, 20, 25, B{#307T]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by an
NGO cost yuan a half kilo, would you be willing or not willing to pay for certified
pork?[Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30 yuan.]

O J&E (Yes) [if Yes, skip to question 13a]

O REE(No) [if No, skip to question 13b]

METIT—TREEEA, GERE HEAQI2KIMER] MREHFINIEEA, RERERE

TR R MR AR 224 WRZ 2 - EAE . HWBAZ 2, BRIEW ALY
Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for NGO

certified pork at [Insert price from Q12 here]. Do you then feel that your food is much more

safe, relatively more safe, about the same, relatively less safe, or much less safe than before?

O JEH %4 (much more safe)

O HA %4 (velatively more safe)
O ZARZ(the same as before)

O HEARZ 4 (relatively less safe)
O HEH A% 4 (much less safe)

O [N 3% (No answer)

T T—TEEEAN, SREEX [FHEAQL2MMNE] WRAALUAEEA, A&
BEKERRLIET AR 24 . T e . EAL - WA ZEe, BRIFFALSR

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
NGO certified pork at [Insert price from Q12 here]. Do you then feel that your food is much
more safe, relatively more safe, about the same, relatively less safe, or much less safe than

before?
O HEH %4 (much more safe)
O HB% 2 (relatively more safe)
O ZZ(the same as before)
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14

15a

15b

O HEAZ 2 (relatively less safe)
O HEH A% 4 (much less safe)
O [Ai%]:#E% (No answer)

MR EREEEANTT— T, RERWIGERIEEA_ T, BEAEEE
E A8 A7 [Hfirandomlyi%16, 17, 18, 19, 20, 25, 5307

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by a
private corporation cost_ yuan a half kilo, would you be willing or not willing to pay
for certified pork?[Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.|
O JBE (Yes) [if Yes, skip to question 15a]
O REE(No) [if No, skip to question 15b]

T — T EEN, SEEX HEAQUKIME] MAEMIIAERERN, IEEE
BORRRIRLUETHIER 22 g a . E4AZ . WEAZE, BERFFALE?

Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for
privately certified pork at [Insert price from Q14 here]. Do you then feel that your food is
much more safe, relatively more safe, about the same, relatively less safe, or much less safe

than before?
O HE¥% %4 (much more safe)
O B2 2 (velatively more safe)
O ZEAZ (the same as before)
O HIEAZ 4 (velatively less safe)
O FEHANZ 4 (much less safe)
O [R]:#E% (No answer)
MHHT15C— T HHER R, EREEE [FBAQUNME] MAEMIIEREA, AR
BEXEMBLETHIAEFEZE . WBREE . ZEA% - WRAR S, BRIEFAZE

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for

privately certified pork at [Insert price from Q14 here]. Do you then feel that your food is
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16

17a

much more safe, relatively more safe, about the same, relatively less safe, or much less safe

than before?
O FEH %4 (much more safe)
O B 4 (relatively more safe)
O Z 1 Z(the same as before)
O HEAZ 4 (relatively less safe)
O FEH A% 4 (much less safe)
O [Ni¥]:3E5% (No answer)
MR EREEREA LT, ABUMAMERNEAERN_ Jo—7, SEANEEELIA
T B9FE N [Hfiirandomlyi%16, 17, 18, 19, 20, 25, 8(#&307C]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by the

provincial government cost yuan a half kilo, would you be willing or not willing to pay

for certified pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.|
O J&ZE (Yes) [if Yes, skip to question 17a]
O AEE (No) [if No, skip to question 17b]
LTI — TR EEN ., GEEX [HAQIeHIME:] FIEBUMIEREA, AREw A

LEMBLAHAEE 224 BTS2 ZAE - WBA RS2, REIFEALSR?

Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for
provincial government certified pork at [Insert price from Q16 here]. Do you then feel that
your food is much more safe, relatively more safe, about the same, relatively less safe, or

much less safe than before?

O HE¥H %4 (much more safe)
O B 4 (relatively more safe)
O Z 1 Z(the same as before)
O HIANZ 2 (relatively less safe)
O FEH A% 4 (much less safe)
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17b

18

19a

O [AE]:#E% (No answer)

MET1I5E— T HEEEN, SREEX FEAQLeMIME:] MABUNMIERAN, IRERE
EREMBUGHAER 22 WZe . ZE4Z . WA T2, TR A ZE

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
provincial government certified pork at [Insert price from Q16 here]. Do you then feel that
your food is much more safe, relatively more safe, about the same, relatively less safe, or

much less safe than before?
O JE¥H %4 (much more safe)
O HA% 42 (velatively more safe)
O ZEAZ (the same as before)
O HIEAE 4 (relatively less safe)
O JEHRZ 4 (much less safe)
O [AN]:3E% (No answer)
RN LT EERISTT T, FREUFAERNE AR T, SBENEEE
WIEEHIER?  [Fflirandomly’16, 17, 18, 19, 20, 25, 8i#&307C]

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by the

central government cost yuan a half kilo, would you be willing or not

willing to pay for certified pork? [Computer program to randomly select from 16, 17, 18, 19,

20, 25, or 30 yuan.]

O & (Yes) [if Yes, skip to question 19a]

O AEE (No) [if No, skip to question 19b]

M T — T EEREAN, EEEE FEAQISMMNER] KIPRBUMNIEREAN, IREME
THRMRUAI L AEE 24« WD 2 - ZAE . WA Z S, BRIEF ALY
Compared with regular pork which costs 15 yuan a half kilo, you are willing to pay for central
government certified pork at costs [Insert price from Q18 here]. Do you then feel that your
food is much more safe, relatively more safe, about the same, relatively less safe, or much

less safe than before?
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O HE¥H %4 (much more safe)

O B 2 (relatively more safe)
O ZAZ(the same as before)

O HEAZ 2 (relatively less safe)
O JEH A% 4 (much less safe)

O [A%]:#E% (No answer)

19b LTI TR EEA, SAERX [FHAQISKNE] MFREFFMEERN, AR
BEERGEONEEAL R TS . H%ZE . EAF . WBAZE, BRIFFAZEY

Compared with regular pork which costs 15 yuan a half kilo, you are unwilling to pay for
central government certified pork at [Insert price from Q18 here]. Do you then feel that your
food is much more safe, relatively more safe, about the same, relatively less safe, or much

less safe than if you had bought certified pork?

O HEH %4 (much more safe)

O M 2 (relatively more safe)

O ZAZ(the same as before)

O HEAZ 2 (relatively less safe)

O HEH A% 4 (much less safe)

O [AL]:#E% (No answer)

Questions on willingness to accept

MAEFAR R — R T R HE2VIERAE . & HE 2R AR EAT A BRI 2
T WAERIZSR « O 7RG MRIE, B EET B =7 AR a4
A, WARTS EEESMHASERERN, CEABSEZEEEN? L.

Now I would like to ask you some questions about certified food. Food certification is process which
validates whether a particular food product meets accepted standards of quality and safety. Certified
food is found to meet quality and safety standards after a regulator conducts tests, inspections and
audits of the food. Now I would like to ask, if pork that is certified by various organizations are

available for purchase, would you or would you not be willing to accept regular pork? For example:
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12

13a

13b

WRMNY EREEERZLTT T, REHLODOERNEERE o, BERNE
BEZIEEANL?  [Hfirandomlyi®%16, 17, 18, 19, 20, 25, 8{#307T]

&

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by a
NGO cost, yuan a half kilo, would you be willing or unwilling to accept the regular

pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30 yuan.]

O AEE (No)if No, skip to question 13a

O J&E (Yes) [if Yes, skip to question 13b]
T [FEAQL2M0M ] TT— T MREHSVIEER, EANEEEZI5TrSBEN, I8
TR BT R R MR IER 24 WRZE . BAE - WEAZ S, BRIEFHAZ
Eove
Compared with [Insert price from Q12 here| a yuan per half kilo of NGO certified pork, you

are unwilling to accept regular pork at 15 yuan. Do you then feel as if your food is a lot

safer before, relatively safer, about the same, relatively less safe, or a lot less safe?

O JEH %4 (much more safe)

O B 4 (relatively more safe)

O Z A Z(the same as before)

O HEIAZ 2 (relatively less safe)

O FEH A% 4 (much less safe)

O [Ni%]:35% (No answer)
T [HAQI2EfE] T A RIS GERR, EERESENERN, e

HREKMEERMRUATHIER 22 HERe . 42 . LB RE, TREFAL

27
Compared with [Insert price from Q12 here] a yuan per half kilo of NGO certified pork, you

are willing to accept regular pork at 15 yuan. Do you then feel as if your food is a lot safer

before, relatively safer, about the same, relatively less safe, or a lot less safe?

O k% %4 (much more safe)

O M % 4 (relatively more safe)
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O ZAZ(the same as before)

O HBA% 2 (relatively less safe)
O HEH A% 4 (much less safe)

O [Ai%]:#E% (No answer)

14 RN EEEENZLT— T, REMGERUSAERAE T, SENE
BEHZLEEAG? [ firandomlyi®16, 17, 18, 19, 20, 25, 5307
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by a
private corporation cost__ yuan a half kilo, would you be willing or unwilling to accept
the regular pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.|
O NEE (No)lif No, skip to question 14a]
O J&ZE (Yes) [if Yes, skip to question 14b]

15a LT [HAQURIMNER] TT—mMFRERIGERA, ENEREZ15TTRIE @A, 7
ERAEERMEEREMRUATILAER 22 WRZE . 242 . Wi Ze, BRIFFAR

Compared with [Insert price from Q14 here] a yuan per half kilo of privately certified pork,
you are unwilling to accept regular pork at 15 yuan. Do you then feel as if your food is a lot

safer before, relatively safer, about the same, relatively less safe, or a lot less safe?

O 3EH %4 (much more safe)
O HA%% 4 (relatively more safe)
O ZEAZ(the same as before)
O HIEAE 4 (velatively less safe)
O FEH A% 4 (much less safe)
O [AE]:#E% (No answer)
15b MT [HEAQLAMMER] T—/THAEBIIMEERN, BEEEZI5THE

i
BRI EERMRUNLIER 22 WRXe . EAZ . WBA TS, T2
Eove
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16

17a

Compared with [Insert price from Q14 here] a yuan per half kilo of privately certified pork,
you are willing to accept regular pork at 15 yuan. Do you then feel as if your food is a lot

safer before, relatively safer, about the same, relatively less safe, or a lot less safe?

O JEH %4 (much more safe)

O M 2 (relatively more safe)

O Z A Z(the same as before)

O HEAZ 2 (relatively less safe)

O JEH A% 4 (much less safe)

O [Ai%]:#E% (No answer)
MR LR EREARLTT— /T, ABUFIERI T 5 A 2 T, BEAEE
BB ANG?  [ffirandomlyi®16, 17, 18, 19, 20, 25, B&E307T]
If regular pork was available on the market for 15 yuan a half kilo, and pork certified by
the provincial government cost yuan a half kilo, would you be willing or unwilling to

accept the regular pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25,

or 30 yuan.]

O REE (No)lif No, skip to question 17a]

O JBE (Yes) [if Yes, skip to question 17b]
T BEAQI6HINER] TT— T A BUIFNERR, EAEREZ ST EER, IR
WARECEEEE MR AL R 22 WRE S EAE - WAL R, BREFAZL
22
Compared with [Insert price from Q16 here] a yuan per half kilo of provincial government
certified pork, you are unwilling to accept regular pork at 15 yuan. Do you then feel as if

your food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot

less safe?
O HE¥H %4 (much more safe)
O HEIZ 4 (relatively more safe)

O ZAZ (the same as before)
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17b

18

19a

O HEAZ 2 (relatively less safe)
O HEH A% 4 (much less safe)
O [Ai%]:#E% (No answer)

T [Tﬁ)\QmE’Mﬁ%’%} — A BIFNERERN, BEEREZI5TTHE BN, AR
BERRE MR AT IFE 22 . KD 2. EAE - BT e, BRIFRAZAE?
Compared with [Insert price from Q16 here] a yuan per half kilo of provincial government
certified pork, you are willing to accept regular pork at 15 yuan. Do you then feel as if your

food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot less

safe?
O k¥ %4 (much more safe)
O M 2 (relatively more safe)
O Z A Z(the same as before)
O HEAZ 2 (relatively less safe)
O HEH A% 4 (much less safe)

O [Ai%]:#E% (No answer)

C&T

MR TY L EEARISTT— ., PREFAESRIEERZ  t—7, BENE

BEZEERA?  [HAMirandomlyi®16, 17, 18, 19, 20, 25, 83 307C]

[

If regular pork was available on the market for 15 yuan a half kilo, and pork certified by the
central government cost yuan a half kilo, would you be willing or unwilling to accept
the regular pork? [Computer program to randomly select from 16, 17, 18, 19, 20, 25, or 30

yuan.]

O ANER (No)[if No, skip to question 19a

O J&&E (Yes) [if Yes, skip to question 19b]
ﬁ%%[ﬁAQm%m%Jﬁ—ﬁ%¢%ﬁﬁMﬁ%m ERBREZ1TEEER, 3B
RSB MRLET IR 24 . %S . 2AE - WRAR S, BREFHAL
27

Compared with [Insert price from Q18 here] a yuan per half kilo of central government
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certified pork, you are unwilling to accept regular pork at 15 yuan. Do you then feel as if
your food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot

less safe?

O HE¥H %4 (much more safe)

O B 4 (relatively more safe)

O Z A Z(the same as before)

O HBA% 4 (relatively less safe)

O FEH A% 4 (much less safe)

O [Ni%]:35% (No answer)

19b MHT [FEAQI8HINER] TT— TR RBUFINERERN, BEBEZISTTHEEEA, B

WARECKHEE R RRUAIILIER 22 . T e . AL WA Ze, TEEFAL
Ve
Compared with [Insert price from Q18 here] a yuan per half kilo of central government
certified pork, you are willing to accept regular pork at 15 yuan. Do you then feel as if your

food is a lot safer before, relatively safer, about the same, relatively less safe, or a lot less

safe?

O HE¥H %4 (much more safe)
O B 4 (relatively more safe)
O Z A Z(the same as before)
O HEIAZ 2 (relatively less safe)
O JEH A% 4 (much less safe)
O [AE]:#E% (No answer)

C.3.5 International participation question

20 ALk, HERELZSHEERRMZ 2, MAEEARNS S5 X EhrER TR
Wi R SHENZ S EENRGZEF T AHNNE, 2RRAEENNE, B
REMNE, MEREAES, FRMNEEIED, IR ERAREEIRE?

China has not participated much in formulating international food standards in the past but
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is now trying to be much more active. How much do you think this will affect the country’s
food safety? Will it have a large positive impact, a small positive impact, be the same as

before, have a small negative impact or have a large negative impact?

O HBAFEE M E (much more safe)
O B/NEERIE (relatively more safe)
O FAJFERZENZ (the same as before)
O HH/IMEREHIB T (relatively less safe)
O AR KFEEHIE L (much less safe)
O [AE]:FE% (No answer)

C.3.6 Demographic questions

BT RAR RN NESE EEREER FOE TR N —EE0 . R0, BRI BRI
RS A E RS EA -

In order understand how differences in background may lead to different opinions, I would like to

ask some additional questions about your background. Please be assured that any information that

you give will be entirely confidential.

1 BRI RISRER?

How often do you eat pork?

O Z/D—RK—IK(At least once a day)

O ZD—HLFFE—IR(At least once a week)

O Z/b— H—IR(At least once times a month)
O Z/D—HF—IK(At least once a year)

O AIZFEW (I don’t eat pork)

O [Ai%]:#E% (No answer)

22 BELIRTA NS N2 i A ?

Have you previously eaten unsafe pork?

O H % H (Definitely no)
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O M1%i%H (Probably no)

O NEHEH (Uncertain if T have or not)
O Ri%H (Probably yes)

O HEH (Definitely Yes)

O [AE]:#E% (No answer)

23 X PNEEZH, BN ERINEEZ DT #E?

Before this survey, how familiar were you with the concept of food safety certification?

O FE2ANT f#(Not familiar at all)
O Wriiid (H2/E 4 T f#(Heard of it but not very familiar)
O FEXI T fi#(Moderately familiar)
O TH#RZ (Very familiar)
O [ABE]:#E% (No answer)

24 TS ERIR?

In your home, who is primarily in charge of preparing meals?

O F(Me)
O FeryZ A48 (My spouse or partner)
O A3 (My elders)
O FKAIMEIE (My children)
O A [A]1# 11 5T (Whoever has time takes care of it)
O [Ni%]:35% (No answer)

25 WREH18Y LT EZTIRE—RE, hilZX?

How old are any children who live at home?

26 BHIRER LAY

How many people live in your household?
O1
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O 2

O3

O 4

O >=5

O [AE]:#E% (No answer)

27 BRI R S IR [IERUETJE S EiR]

Please state your age:

28 FH) A EE

Where is your household registration?

O dE40ll " d (urban)
O 2l A (rural)
O [N%]:4E% (No answer)

29 R EEERE X

What province do you live in?
Beijing

Tianjin

Hebei

Shanxi

Inner Mongolia
Liaoning

Jilin
Heilongjiang
Shanghai
Jiangsu

Zhejiang

o o o o o o o o o o o o

Anhui
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Fujian
Jiangxi
Shangdong
Henan
Hubei
Hunan
Guangdong
Guangxi
Hainan
Chonngqing
Sichuan
Guizhou
Yunnan
Tibet
Shaanxi
Gansu
Qinghai
Ningbo
Xinjiang
Hong Kong

Macau

o o o o o o o o o o o o o o o o o o o o o o

[N132]: 75 (No answer)

30 SEAITERE

Where is your household registration?
O 5 (male)
O Zt(girl)
O [Ni%]:35% (No answer)
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31

32

ax b ARBBARZD?

How much was the monthly income for your combined household last month?

s e

T m2E 0 J 2B K F=2&: Please state your level of education:

O /NELUF (below elementary school)

O /% (elementary school)

O ¥JH (middle school)

O = /& /H# (high school/technical school)
O KA FH(undergraduate)

O fili+ & LL E%7 (graduate)

O [Ai%]:#E% (No answer)
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33 IF AL

What is your occupation?

R G (B B B e 2 Y
EHE RN BN/ KER K
NRIEEA/ BE /RS HE)

R E BB (AR AL KB R K
R EAL RN, AR EH )

A =R B
Het s B
WE - DAETILEEAG

B RAF BATHLR A AR T
(BFEEr 2 7P FE8%)

RFANG(BEHA - BEFEH -

TEJE R AR S5 5155 )

SR AL FT
R - £
XE - T E L

NI
HE )

BRI AR
NG
Fek
FKalk
AL
EN
REEE
B EE
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