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ABSTRACT 

�Food scares� are serious bacterial or viral infections in the stock of food 

commodities which become part of the public consciousness via the news media.  

These events seem to be increasing in recent years, and critics point to flaws in the 

processes by which countries monitor food safety.  Many studies have looked 

anecdotally at the economic effects of these food scares, examining what happens to 

international trade, commodity prices, and domestic industries in the wake of 

individual food scares.  This study is the first to pool commodity export quantity data 

in an attempt to discern a more general �food scare effect� on international trade 

flows.  Using an empirical specification that controls for country-specific and time 

period-specific unobservables, I found statistically significant �food scare effects� 

for poultry, pork, and beef.  My models show that exports fall between 81-99% after 

a scare, and the effect is still present, though smaller, in subsequent years.  A 

Seemingly Unrelated Regression model also found significant cross-scare effects.  

While this study has little to say about public health, it has implications for food 

safety regulators and industry players who wish to augment their cost-benefit 

analysis toolboxes. 



 

iii 

My sincere thanks go to Dr. Chad Meyerhoefer, for the incredible amount of 
thought, time, and effort he put into helping his other advisees and me; thanks also to 
my fellow GPPI policy students for their feedback and ideas; to Kelly Marth, for her 

excellent proofreading skills; to Eric Gardner for his occasional help with the 
statistical software; and to Devesh Roy at the International Food Policy Research 
Institute for meeting with me and helping me begin to think about the important 

topic of food safety. 
 



 

iv 

TABLE OF CONTENTS 
 

List of Tables and Appendices .......................................................vi 
Chapter 1. Introduction ....................................................................................1 
Chapter 2. Review of Literature .......................................................................4 

Regulatory Regimes ......................................................................10 
International Trade Regimes....................................................11 
The United States ....................................................................13 
The United Kingdom...............................................................18 
Other Countries .......................................................................19 

Earlier Research Approaches and Justification ..............................19 
Chapter 3. Methodological Approach .............................................................23 

Basic Conceptual Model ...............................................................23 
Empirical Model and Estimation Strategy .....................................24 
Table 1: List of Major Food Scares in the Analysis .......................27 

Two-Way Fixed Effects Panel Data Models for Three Commodity 
Types ......................................................................................30 
Zellner�s Seemingly Unrelated Regressions.............................30 

Chapter 4. Description of Data .......................................................................31 
Dataset ..........................................................................................31 

Description of Specific Variables ............................................33 
Table 2: Commodity Descriptive Statistics, Meats, in 1000 Metric Tons
.....................................................................................................35 
Table 3: Descriptive Statistics, GDP and Population Control Variables
.....................................................................................................38 

Chapter 5. Descriptive Statistics and Results ..................................................39 
Analysis of Descriptive Statistics ..................................................39 
Table 4: Export Quantities Before and After Selected Food Scares40 

Chapter 6. Model Estimates............................................................................43 
Pooled Meats ................................................................................43 

Table 5:  The Effect of Food Scares on Meat Exports ..............43 
Beef ..............................................................................................45 

Table 6: The Effect of Food Scares on Beef Exports................45 



 

v 

Poultry ..........................................................................................46 
Table 7: The Effect of Food Scares on Poultry Exports............47 

Pork ..............................................................................................48 
Table 8: The Effect of Food Scares on Pork Exports................48 

Summary of Single Commodity Results ........................................50 
Table 9: Percentage Changes after Four Types of Food Scares 50 

Seemingly Unrelated Regressions .................................................51 
Table 10: Zellner�s Seemingly Unrelated Regressions .............51 
Table 11: Percentage Change in Per Capita Exports:  SUR Model
................................................................................................52 

Chapter 7. Policy Implications .......................................................................56 
Caveats and Limitations ................................................................58 

Chapter 8. Conclusions ..................................................................................60 
Suggestions for Future Research ...................................................61 

Appendices ........................................................................................................64 
Appendix A:  List of Food Scares Omitted from the Models .........64 
Appendix B: Graph of Selected Export Quantities Before and After 
Major Food Scares ........................................................................65 
Appendix C: Export Quantities Before and After Additional Food 
Scares ...........................................................................................66 
Appendix D: Impact of U.S. Beef Exports on Prices......................67 

References .........................................................................................................68 
 



 

vi 

List of Tables and Appendices 
 

Table 1:  List of Major Food Scares in the Analysis���������..27 

Table 2:  Commodity Descriptive Statistics, Meats, in 1000 Metric Tons�.35 

Table 3:  Descriptive Statistics, GDP and Population Control Variables�...38 

Table 4:  Export Quantities Before and After Selected Food Scares���.40 

Table 5:  The Effect of Food Scares on Meat Exports��������...43 

Table 6:  The Effect of Food Scares on Beef Exports���������45 

Table 7:  The Effect of Food Scares on Poultry Exports��������47 

Table 8:  The Effect of Food Scares on Pork Exports���������48 

Table 9:  Percentage Changes after Four Types of Food Scares���........50 

Table 10:  Zellner�s Seemingly Unrelated Regressions������.......  51 

Table 11:  Percentage Change in Per Capita Exports:  SUR Model�..........52 

Appendix A:  List of Food Scares Omitted from the Models������64 

Appendix B:  Graph of Selected Export Quantities Before and After Major 

             Food Scares�������������������.65 

Appendix C:  Export Quantities Before and After Additional Food Scares...66 

 Appendix D:  Impact of U.S. Beef Exports on Prices���������67 

 



 

1 

Chapter 1.  Introduction 

Periodically, media and government institutions alert consumers to serious 

bacterial or viral infections in the stocks of various food commodities.  The frenzied 

response is called a �food scare.�  There have been major food scares throughout 

history�toxic mold on wheat caused the ergotism outbreak in France in 944 A.D., which 

killed 20,000-40,000 people�but before there was an integrated mass media, far fewer 

people had access to detailed information about these scares (Schiff, Jr., 2006).  The 

increased information available in the Internet Age helps markets respond to potential 

threats, of which food scares are but one example.  Of course, sometimes these food 

scares we hear and read about are very serious, and sometimes they are mostly hype and 

fear-mongering.1  Oftentimes manufacturers recall the affected products, and the result 

can be empty shelves in grocery stores.  Other times there may not be any specific 

product worth pulling from the shelves, but some consumers still stay away.  A great deal 

of scare-specific anecdotal evidence shows the myriad ways in which consumers and 

producers react to food scares. 

Sometimes buying patterns change as a result of food scares, and even after a 

scare is over people may eschew the affected items.  As recently as last year, discount 

stickers decorated bags of spinach at supermarkets, long after the major e. coli scare had 

                                                                                                                                                                                                                                                                                                             

1 In the opinion of the United Kingdom�s Guardian newspaper, �The word 'scare,' with all its histrionics, is 
part of a vocabulary of fear developed in the late twentieth century by the healthy, wealthy, comfortable 
middle classes. It belongs to a world where war, plague and impromptu death have largely been forgotten, 
where the food we eat - not the absence of food - is perceived as a mass killer.�  This thesis will avoid any 
normative judgments about the so-called �culture of fear,� and the role of food scares within this milieu, 
but will quantify the economic effect of food scares when they occur (�Handle with Care,� 2004). 
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ended.  People were not ready to buy spinach again, even though consumers had been 

notified that it was safe.  Similarly, when the fear of an imminent bird flu epidemic swept 

the globe, and Southeast Asian governments mobilized to eradicate their poultry stocks, 

quite a few people seemed to look at their chicken dinners with mistrust and a little 

unease.  Agricultural economists frequently research how these fears manage to permeate 

individual markets.  Depending on the shifts in supply and demand, market prices and 

quantities demanded can fall, or prices can conceivably stay the same while quantities 

demanded fall.  The first scenario occurs when the demand curve shifts to the left, 

whereas the second scenario would be due to shifts in both aggregate supply and demand. 

A topic that has received less attention from researchers is the systematic 

examination of the effects of food scares, or types of food scares, on international trade, 

and specifically export quantities.  Determining whether or not food scares cause 

systematic changes in international demand for a country�s exports is the principle goal 

of this thesis.  However, this study differs from previous research in that it takes a cross-

country, time-series, and multiple-commodity approach to food scare analysis. 

Besides being a novel application of international trade theory, discerning a 

quantifiable effect of food scares on exports has important policy relevance.  Depending 

on how systematically severe the �scare effect� is, policy-makers can choose the best 

(most efficient, safest, most cost-effective) ways to prevent future food scares.  At a time 

when many developing countries are placing renewed emphasis on trade, market access, 

and export-driven growth, their policy-makers may want to consider the adverse 
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economic impacts of well-publicized food safety scares when deciding among regulatory 

regime options.  

Many countries compete for the same lucrative export markets, so there is a real 

temptation to cut corners and keep regulations as low as possible.  However, producers 

and regulators must balance the costs of regulation with the economic costs of food 

scares and the losses that can result from breaches in food safety.  This is not a theoretical 

debate�each year there are major scares that affect the lives of millions of people, and 

these episodes appear to be on the rise.  For example, there were 21 e. coli-related beef 

recalls in 2007, compared to eight in 2006 and five in 2005 (Martin, 2008).  Furthermore, 

2008 has already seen the largest beef recall in history.  Therefore, estimates of the 

impact of food scares on export levels will be useful in cost-benefit regulatory analysis. 
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Chapter 2.  Review of Literature 

 �Yesterday I did something risky: I ate a salad.  These are anxious days at the lunch 
table. For all you know, there may be E. coli on your spinach, salmonella in your peanut 
butter and melamine in your pet's food and, because it was in the feed, in your chicken 
sandwich.� 

--Paul Krugman, The New York Times, May 21, 2007 

In 1996, Oprah Winfrey devoted an episode of her eponymous television show to 

the topic of �mad cow disease,� which is also known as Bovine Spongiform 

Encephalopathy (BSE)2 (Petersen, 1999).  Ms. Winfrey wanted to explore the 

ramifications of a mad cow outbreak on the beef industry, and described the nauseating 

conditions in feedlots and slaughterhouses for her audience.  She famously remarked, 

�[This] has stopped me cold from eating another burger!�  Cattle prices and futures prices 

promptly dropped precipitously, presumably due to her comments, and the cattle industry 

sued Winfrey for food libel under Texas� False Disparagement of Perishable Food 

Products Act of 1955.  While they lost the case, these cattle ranchers keenly understood 

the relationship between food scares and market outcomes.  The Winfrey case wasn�t 

based on an actual mad cow outbreak, but it caused a drop in cattle futures prices that 

turned out to be about 50% of the drop later caused by the actual outbreak-induced food 

scare of 2003 (Schlenker and Villas-Boas, 2006).  It is common knowledge that markets 

                                                                                                                                                                                                                                                                                                             

2 According to the USDA�s National Agricultural Library (NAL), �Bovine Spongiform Encephalopathy 
(BSE), commonly known as "mad cow disease," is a fatal neurodegenerative disease in cattle that causes a 
spongy degeneration in the brain and spinal cord� BSE was first identified in the United Kingdom (UK) in 
1987.  Between 1988 and 2002 more than 182,000 cases were found [in the UK], accounting for 98% of the 
cases found world wide.  Epidemiological studies have found that BSE is a feed-borne infection transmitted 
to animals through BSE-infected meat-and-bone meal in animal feed.  The exact origin of BSE in cattle is 
not known, but it is possible that it came from either scrapie in sheep; or a transmissible spongiform 
encephalopathy in another mammalian species; or a spontaneous mutation in cattle� (USDA/NAL, 2007). 
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fear fear itself:  even a scare of a scare can roil volatile agricultural markets.  Other real 

food scares around the world over the past few decades have created turmoil in 

international and domestic markets, and have had repercussions for international trade, 

development, poverty reduction, and regulatory policy.            

Previous studies have shown that consumers have become increasingly responsive 

to information about food safety (Schlenker and Villas-Boas, 2006; Opara and Mazaud, 

2001; Plaggenhoef, Batterlink, and Trienekens, 2003).  Several case studies have 

demonstrated the effect of prominent food scares on the affected commodities� export 

industries or domestic markets.  Most of these studies looked at prices and quantities 

demanded, and some showed the overall monetary loss to an industry.  In general, studies 

have shown that agriculture markets can overreact to disturbances and even cause 

spillovers to other markets such as the tourism industry (Rausser and Walraven, 1990; 

Thompson et al, 2002).   

Perhaps the classic case of food scares� influence on export markets is the on-

again, off-again relationship between the Japanese market and American beef producers.  

Japan has traditionally imported most of its beef from the U.S., and was once U.S. 

producers� most lucrative export market, valued at $1.4 billion in 2003.  But after the 

2003 BSE scare, Japan blocked American beef imports from December 2003 until July 

2006.  Imports then resumed, but Japan blocked them again in October 2007 after the 

discovery of improperly identified tendons, backbone, and spinal tissue (these are known 

to be special risk places for BSE) in a shipment from Cargill (Fackler, 2006; The New 
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York Times, 2006; Reuters, 2007; The Associated Press, 2007).  This case shows the 

direct link between food scares and international demand for a country�s exports.   

The impacts of food scares on domestic markets are especially pronounced.  One 

study by British researchers showed that the 2001 foot and mouth disease outbreak (and 

the subsequent media-fueled food scare) in the United Kingdom caused £3.1 billion in 

agriculture and food chain losses (Thompson et al, 2002).  In this case, the British 

government generously compensated the affected farmers by eliminating all but an 

estimated £355 million of the losses.  Despite government remuneration, farmers still 

suffered losses estimated at 20% of farming income that year.  The net effect on the UK�s 

economy in this case was just under .2% of GDP. 

 While many recent food scares have occurred in the United Kingdom, they are 

clearly a worldwide phenomenon.  Two Turkish researchers looked at Turkey�s 1996 

BSE scare and found that beef sales in the city of Izmir would have been 36.4% higher if 

not for the scare.  Despite a $6 million drop-off in sales, they calculated the change in 

consumer surplus over time and found an annual individual willingness to pay of 52 cents 

to avoid consuming BSE-contaminated beef (Miran and Akgüngör, 2002).  The authors 

derived this figure from their estimated demand equation and defined it as �the change in 

consumer surplus associated with risk information.�  In fact, this small change in 

consumer surplus adds up to a significant amount of money when aggregated across all 

consumers in the region.  Latouche, Rainelli, and Vermersch (1998) used a similar 

technique to calculate French consumers� willingness-to-pay for �safe� BSE-free meat.  
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They estimated this willingness-to-pay at 14 to 22% of the price of beef.  Indeed, 

Pickelsimer and Wehl (2002) found that 45% of French consumers have altered their 

buying patterns in response to the BSE threat, tending to substitute horse, pork, poultry, 

and lamb for beef.  

To date, none of the extant BSE studies has shown that the food scare�s effect on 

a country�s domestic beef industry was anything close to devastating.  Usually, the 

shocks are brief and prices return to normal after a few weeks or months (Kuchler and 

Tegene, 2006; Chang, Hsia, and Griffith, 2006).  However, researchers at the University 

of Washington used a computable general equilibrium (CGE) model to forecast what 

might happen if there were a major BSE scare in Washington State.  In the �most likely� 

scenario, they projected an 11% loss in employment in the Washington meatpacking 

industry, a 15 to 23% employment loss in the state cattle ranching industry as a result of 

lost revenues, a 5% decrease in beef producer price, and a total of $41 million in labor 

and capital losses to state producers.  The scenario was also associated with a 90% 

decline in foreign beef exports from Washington and major losses to the overall U.S. 

economy.  The researchers� �worst-case� scenario predicted a 47% decrease in 

Washington State meatpacking employment, a 68-76% decrease in state cattle ranching 

employment, a 19% drop in beef producer price, and an overall $165 million labor and 

capital loss (Holland, Stodick, Devadoss, and Ghosh, 2004).  Clearly, food scares have 

the potential to devastate an industry even if they have not yet done so.     
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While the beef industry has been most affected by recent food scares, fruit and 

vegetable growers are also susceptible.  After a 1989 CBS 60 Minutes report on the 

carcinogenic properties of the pesticide Alar, many apple farmers lost money, and some 

went out of business, despite the fact that most apple trees were not even sprayed with 

Alar (Petersen, 1999).  Nonetheless, in commodities markets, falling prices affect all 

growers, even producers whose crops were not exposed to the contaminant.  Spinach 

growers and shippers lost over $100 million in 2006-7 after the e. coli scare that sickened 

hundreds of people.  Significant additional spillover effects hurt producers, growers, and 

shippers of other leafy greens for which there was no safety risk at all (Nassif, 2007).    

Some previous studies have found only small or insignificant food scare effects.  

A recent study by the USDA�s Economic Research Service used Nielson Homescan data 

to track quantities of beef purchased after the 2003 Canadian and Washington State BSE 

scares (Kuchler and Tegene, 2006).  The researchers found only short-term market 

shocks; the scare in Canada did not affect U.S. beef purchases, and the Washington State 

scare seemed to cause a two-week drop in beef purchases, mostly in the fresh beef and 

beef frankfurter markets.  They found no evidence of consumer reactions beyond two 

weeks after the BSE announcement.  Consumer surveys conducted by the National 

Cattlemen�s Beef Association showed that consumers were not more worried about 

contracting variant Creutzfeldt-Jacob disease (vCJD) after the BSE announcement.3       

                                                                                                                                                                                                                                                                                                             

3 According to the NAL, �mad cow disease is believed to be linked to the variant Creutzfeldt-Jakob disease 
(vCJD), a fatal transmissible spongiform encephalopathy (TSE) disease found in humans. The relationship 
of the infective BSE agent and vCJD in humans is not completely understood and no direct correlation has 
been confirmed; however, a strong association exists between humans infected with vCJD and exposure to 
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However, Schlenker and Villas-Boas (2006) analyzed that same BSE scare using 

both the Consumer Expenditure Survey (CES) and micro-level UPC scanner data for one 

supermarket chain. They found no effect in consumers� diary-style responses in the CES, 

but using the price scanner data they observed a statistically significant 20% drop-off in 

beef purchases following the discovery of the first infected cow.4  This effect dissipated 

slowly over three months. 

Many of the effects cited in these studies tend to fade away over time.  Schlenker 

and Villas-Boas (2006) show that it can be much harder to restore consumer confidence 

in a product after a prominent scare.  Kinnucan et al. (2003) similarly found that negative 

information, such as food scare reports, can have a larger effect on markets than positive 

information, which is associated with boosterism and advertising.  In the case of the 1982 

Heptachlor milk contamination in Hawaii, initial negative media coverage had a greater 

effect than positive coverage once the problem had been resolved (Smith et al, 1988).  

For this reason, there can be long-term food scare effects, too.  One early UK BSE scare 

seems to have cost beef a 4.5 percent loss in market share in the long-run (Burton and 

Young, 1996).  Of course, it is also difficult to differentiate between a long-term food 

scare effect and changing preferences over time (Moschini and Meilke, 1989). 

                                                                                                                                            

BSE-infected products�vCJD was first diagnosed in 1996 in the UK by the National CJD Surveillance 
Unit.  According to May 2007 statistical data, the total number of deaths in the United Kingdom from 
definite or probable vCJD cases is 160� (USDA/NAL, 2007). 
4 This suggests that consumers� diary responses reflect more of what they typically buy, rather than what 
they actually buy in a given period. 
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It is reasonable to assume that when there is a worldwide food scare, such as the 

1996 and 2003 BSE scares, consumers may over-generalize from what they hear or read 

and shy away from perfectly safe products.  For example, we might expect to see a 

market effect in a country whose beef stock was unaffected by BSE, simply because BSE 

was on the minds of the newspaper-reading populace.  These types of potential spillover 

effects represent an additional justification for public regulation of food safety.  However, 

Gustavsen (2004) shows that in the wake of the worldwide BSE discussion, beef 

consumption in Norway was not affected at all, because Norway did not import beef from 

any nation with BSE-infected herds.  This study suggests that consumers are able to 

discern when and where risks exist, and act accordingly.   

Food scares on one commodity may or may not affect domestic demand for 

substitute goods as well as exports and imports of these substitutes.  In 1998, a foot and 

mouth disease outbreak in the Taiwanese pig industry wiped out about 40% of domestic 

pig stocks, causing pig prices to fall by one-quarter to one-half and remain low for 

months.  Strangely, this scare did not cause an increase in beef imports into Taiwan, a 

nation that imports 90% of its beef (Chang, Hsia, and Griffith, 2006).  However, it is still 

worth examining the commodity markets for other substitute goods in the wake of food 

scares, because the Taiwan case may be an exception.      

Regulatory Regimes   
A food scare hits markets when government regulatory agencies discover a 

problem, or when various news media alert the public.  Therefore, the prevalence of food 
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scares is likely a function of a robust and inquisitive media as well as a vigilant 

regulatory regime.  In today�s globalized world, regulatory bodies often include 

international agencies or governing bodies such as the World Trade Organization.  These 

entities exert special power over exports.  Domestically, Federal regulatory agencies also 

play a large role in promoting food safety, monitoring producers and suppliers, enforcing 

laws and regulations, and assisting with recalls.  It is therefore important to understand 

the patchwork of regulatory bodies in charge of ensuring food safety as part of any food 

scare analysis.  If food scares do become a major problem, these entities will have to 

improve upon the status quo.  

International Trade Regimes 

As food supply chains globalized, a consensus developed that internationally 

accepted standards for food safety could be more effective than mere reliance on 

domestic standards and regulation (Plaggenhoef, Batterlink, and Trienekens, 2003).  

Because regulatory vicissitudes in relatively small countries affect and even threaten 

eaters half a world away, many countries have insisted on international standards to 

regulate food quality and safety.  As in the case of international labor standards, 

developing countries usually face the biggest challenges in meeting and enforcing global 

food standards.   

Three main international institutions deal with food safety.  In 1963, the UN�s 

Food and Agriculture Organization (FAO) and the World Health Organization (WHO) 

created the Codex Alimentarius Commission to develop food standards and codes of 
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practice.  The codex contains international standards for food labeling, pesticide residues, 

hygiene, additives, guidelines for import/export inspections, etc.  Today, the WTO looks 

to the Codex Alimentarius as a reference point for settling food trade disputes (Codex 

Alimentarius Commission, 2007).    

Second, the Sanitary and Phytosanitary (SPS) Agreement of the WTO covers 

packaging and labeling requirements, but mainly tries to balance countries� sovereign 

rights to protect their citizens with their obligations to free trade under the WTO.  This 

institution ensures that phytosanitary concerns are genuine, rather than thinly-veiled 

protectionist measures serving as de facto barriers to trade (Plaggenhoef, Batterlink, and 

Trienekens, 2003).   

Finally, the European Union has developed a set of international trading rules and 

regulations that also try to balance free trade aims with collective concerns for food 

safety.  The European Community (EC) Treaty requires a high level of food safety, and 

EU rules make sure that other international standards do not violate the spirit of EC-wide 

food laws.  In general, EU food safety legislation sets higher-than-average standards.  For 

example, the EU has been notoriously unfriendly to genetically-modified crops from 

abroad.  The EU also set strict standards for fish, beef, and fruits (Plaggenhoef, 

Batterlink, and Trienekens, 2003).  For these reasons, other countries have accused the 

EU of using food safety rules as de facto non-tariff trade barriers. 

In addition to these official inter-governmental agreements, private parties have 

established many food safety �quality systems.�  These systems attempt to guarantee a 
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certain level of product quality.  In 2000, a group of food retailer CEOs formed the 

Global Food Safety Initiative to strengthen consumer confidence in their products.  The 

idea is that producers should not compete over food safety, as any one producer�s corner-

cutting tactic affects the entire industry.  These new agreements create powerful 

incentives to ensure international compliance (Plaggenhoef, Batterlink, and Trienekens, 

2003).  Unfortunately, companies also have incentives to defect from agreements because 

they can profit from avoiding regulations to which their competitors remain subject.  

Therefore, private agreements like the Global Food Safety Initiative can fall prey to 

�prisoner�s dilemma�-style constraints.             

The United States 

In the U.S., two main agencies monitor food safety: the Department of 

Agriculture�s Food Safety and Inspection Service (USDA/FSIS) and the Food and Drug 

Administration�s Center for Food Safety and Applied Nutrition (FDA/CFSAN), which is 

under the aegis of the Department of Health and Human Services (HHS) (Zhang, 2007; 

CFSAN, 2007).  These two agencies have jurisdiction over different sets of commodities 

and goods.  FSIS regulates mainly domestically produced goods, like meat, chicken, and 

eggs--products for which only 33 nations are certified to export to the U.S.5  One recent 

USDA initiative required food processing plants to implement Hazard Analysis Critical 

Control Point (HACCP) systems designed to improve safety (Segerson, 1998).  

                                                                                                                                                                                                                                                                                                             

5 The FDA does regulate game meats such as ostrich, snake, and venison. 
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Recent beef food scares have brought to light the degree to which FSIS inspectors 

feel over-taxed and lack the proper resources to detect telltale signs of disease.  There are 

7,800 inspectors with jurisdiction over 6,200 plants and the USDA�s job statistics show 

that about 10% of all inspector jobs are currently vacant.  In addition, slaughterhouse 

workers know how to predict a �surprise� visit from inspectors (The Associated Press, 

2008).  In 2007, inspectors suspended the operating licenses of 66 plants (Martin, 2008).  

Despite these plant closures, the recent high-profile abuses at the Westland/Hallmark 

meat processing facility went undetected until an activist smuggled out a video of abattoir 

workers kicking, prodding, and shoving sick �downer� cows with forklifts and hoses (The 

Associated Press, 2008).  Episodes like this have spurred calls for reform.    

Importantly, the USDA and FSIS do not have the authority to actually recall meat.  

These agencies define a recall as a �voluntary action by a manufacturer or distributor� 

(FSIS, 2008).  However, sometimes the agencies �request� recalls, and they also have the 

option to withdraw inspectors from plants, which puts pressure on the processors to issue 

recalls (Martin, 2008).  As a final resort, FSIS does have the legal authority to detain and 

size products that have reached the market if a company has refused to issue a recall 

(FSIS, 2008).   

There are three classes of such recalls:  Class I Recalls are the most severe type.  

The foods affected have the potential to cause serious injury or death.  Companies issue 

Class II Recalls on products that have a lower chance of causing injuries or death, but for 

which there is still the possibility of serious enough adverse events to have irreversible 
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consequences.  Class III Recalls pertain to products that are unlikely to cause adverse 

health consequences, but may still pose a small chance of illness (�Product Recall 

Classes,� 2008).   

The FDA monitors the safety of (and labeling procedures for) most of the other 

goods flowing into the U.S. from abroad, such as seafood, as well as domestic products 

like fruits and vegetables (FDA, 2007).  The FDA issues export certificates for food 

products upon request by the exporter.  These certificates are documents prepared by 

FDA containing information about products� regulatory and marketing status.  Though 

U.S. law does not make the certificates mandatory for food exports, many foreign 

governments require them before allowing the goods to enter as imports (�Guidance for 

Industry: FDA Export Certificates,� 2007).   

A recent GAO report notes that CFSAN and FSIS belong to a network of 15 inter-

departmental agencies tasked with ensuring food safety.  Notably, these other agencies 

cannot mandate or feasibly monitor food recalls; they only provide advice and offer 

guidance (Walker, 2007).  Even the FDA has difficulty enforcing all food safety 

regulations.  One issue is that the FDA has limited resources and a broad mandate that 

includes many products other than foodstuffs, such as pharmaceuticals, cosmetics, 

supplements, medical devices, vaccines, etc. (FDA, 2007).  While USDA inspectors must 

inspect meat-processing plants daily, there are much looser regulations for FDA 

inspections, which do not have a statutory frequency requirement (Walker, 2007).  A 

bigger issue is that the FDA can only inspect foreign food plants at the pleasure of 
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foreign governments, so the agency depends on port inspections once the goods reach 

U.S. soil.  As a result, tainted products can slip through the FDA�s sieve (Krugman, 

2007).      

Over the past few years, many experts have stridently criticized the FDA for 

failing to keep up with science and globalization.  A recent FDA Advisory Committee 

report cited �serious scientific deficiencies� and an inadequate workforce at the FDA.  

Even Mike Leavitt, the Secretary of the Department of Health and Human Services noted 

that �our current system is not keeping up� (Zhang, 2007).  According to former 

Associate FDA Commissioner William Hubbard (2007), the FDA inspects about 1% of 

food imports, and recent budget cuts have reduced--and in some cases eliminated--the 

presence of FDA inspectors at American ports.  Domestically, the FDA must inspect over 

200,000 food processing facilities; this means that most receive a visit once every 10-15 

years.      

An interesting recent development is that, for the first time, food-producing 

industries and associations are beginning to ask government regulators for stricter 

regulations (Zhang, 2007).  Too many food scares have hurt their industries, and the 

industry believes that weak government authority to regulate abets the market-influencing 

power of these scares.  During the Clinton administration, policy trended towards more 

food regulation and oversight (Segerson, 1998).  However, the FDA has not introduced 

any new food safety regulations since George W. Bush�s term began, aside for those 

mandated by Congress.  Late in 2007 the Bush administration introduced a much-
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ballyhooed plan to improve food safety, but many food safety experts and members of 

Congress say the plan will actually make it harder to prevent contaminations and food 

scares.  The main criticism is that the plan focuses on responding to outbreaks rather than 

preventing them (Zhang, 2007).       

The United Fresh Produce Association has begged for stronger regulations.  It 

recently argued that cheap products from careless, dirty growers too easily undercut 

scrupulous growers� products (Krugman, 2007).  Similarly, the Grocery Manufacturers 

Association (GMA) wants the FDA to require importers to vouch for the quality of foods 

and ingredients.  In this case, it becomes difficult to determine where lofty food safety 

ideals end and protectionism begins.  Cal Dooley of the GMA asked Congress to require 

all importers, not only those who traffic in high-risk products, to make sure their products 

meet FDA standards.  Similarly, the National Fisheries Institute is also lobbying for more 

regulatory power for the FDA to monitor food and fish safety and to prevent a �race to 

the bottom� over quality (Zhang, 2007).  There is a rich literature on whether voluntary 

measures are as effective as mandatory measures in improving food safety and security 

(Segerson, 1908; Caswell and Henson, 1997).  Irrespective of the relative effectiveness of 

public vs. private regulation, it appears that many food industries advocate more of the 

former.     

The food scares of 2007 and 2008 (especially the pet food melamine scare and the 

Westland/Hallmark beef recall) may open a policy window to give the USDA and FDA 

more regulatory muscle, but for the time being these institutions risk becoming branded 
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as �toothless tigers� (which is no doubt an exaggeration, but contains a kernel of truth).  

While it is important to note that compared to other countries very few Americans have 

been killed or disabled due to tainted food, there is clearly a sense among many citizens 

and producers that agencies under-regulate the food supply.6  In the meantime, the Bush 

administration did appoint a �food safety czar� in May of 2007 to identify gaps in extant 

food safety regulation and to coordinate between agencies.   

The United Kingdom 

It is worth describing the UK�s food safety regulatory regime because so many 

food scares occur on British soil.  The UK Food Standards Agency (FSA) is a non-

ministerial, independent department established in 2000 to regulate and monitor food 

safety (Food Standards Agency, 2007).  Before 2000, the Ministry for Agriculture, 

Fisheries, and Food monitored food safety and helped the farming and food processing 

industries comply with regulations.  Because of the obvious conflicts of interest, and a 

number of high-profile food scares in the late 1990s, policymakers transferred the job of 

food safety regulation to the FSA.   

To underscore its independence, the FSA has the unique right to publish any 

advice it provides to ministers.  Furthermore, it makes all food safety policy decisions in 

board meetings that are open to the public and webcast on the internet.  During these 

meetings, the FSA even permits �Q & A� sessions in which online viewers can question 

                                                                                                                                                                                                                                                                                                             

6 The Centers for Disease Control and Prevention count about 5,000 deaths and millions of illnesses 
annually from food borne illnesses in the United States (Hubbard, 2007). 
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the board and the Executive.  Clearly, food safety regulation has become more 

progressive in the UK in the wake of the notorious BSE and foot and mouth scares of the 

1990s and early 2000s.  Due to the economic effects discussed in the literature above, the 

British government may have felt that only a greater degree of independence could help 

prevent future disease outbreaks. 

Other Countries  

This thesis analyzes food scares in a variety of countries, including Taiwan, 

China, Japan, the United States, the United Kingdom, Thailand, Canada, and Hong Kong.  

While it would be too onerous to go into great detail here about the domestic regulatory 

regimes in each of these nations, it is important to remember that the quality and strength 

of these regulatory procedures will be a major factor in whether a food scare drives down 

the demand for exports of a good.              

Earlier Research Approaches and Justification 
In contrast to some of the studies whose findings were reported above, this study 

uses time-series cross-country data for several commodities to look for a general �food 

scare effect� that is not rooted in only one particular case study.  However, we can still 

place it into the general milieu of studies which seek to measure the effect of a critical 

independent variable on exports.  

Most studies specifically estimate demand models based on neoclassical 

consumer theory and include explanatory variables capturing factors other than prices 
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and income.  This approach gained prominence in the 1980s and 1990s (Gustavsen, 

2004).  Researchers soon began adding variables such as health and nutrition metrics, 

advertising spending, regulation and standards levels, and relative levels of information 

available to consumers.  To create these models, they employed a creative set of indexes, 

proxies, and dummy variables (Gustavsen, 2004; Brown and Schrader, 1990; Chern et al., 

1995; Kinnucan et al., 1997; Rickertsen et al., 2003; Variyam, 2003; Wang et al., 1996; 

Sanchez, Alzua, and Butler, 2005; Moenius, 2006).   

This study fits into this general tradition, but focuses more specifically on trade 

flows.  It is worth looking at the effect of food scares on trade because, in addition to 

their consumer-driven effects on trade, food scares may lead to more vigorous standards, 

which over time also affect trade flow volumes (Chen et al., 2004).  In other words, the 

costs of food scares include both weakened consumer demand as well as the costs of 

subsequent higher regulation.  Additionally, food scares may lead to market-based export 

patterns irrespective of official regulation levels.  This means that even in the absence of 

explicit import bans, the market may respond with slackened demand for the affected 

commodities.  In either case, examining the effect of food scares on demand via export 

levels is consistent with the tradition of the studies cited above.    

In a global economy with free capital flows, countries may find themselves in a 

sort of �Catch-22� trap:  left unchecked, food industries may be more prone to dangerous 

and economy-damaging food scares, yet regulations and standards meant to protect 

consumers from these types of food scares may hurt the economy and dampen trade 
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flows by lowering profits, cutting jobs, and discouraging investment.  At the very least, if 

we can isolate a �food scare effect,� we can compare it to the �regulation effects� 

measured by past research.               

A brief recap of past research on the importance of exports to a country�s growth 

and development underscores the importance of this type of research.  Many studies have 

demonstrated a relationship between exports and growth (Sanchez, Alzua, and Butler, 

2005; World Bank, 1993).  The developing countries that have experienced the fastest 

growth rates over the past 30 years have focused on export-driven growth models 

(Perkins, Radelet, Snodgrass, and Gillis, 2001).  Jeffrey Sachs and Andrew Warner 

(1995) looked at 79 countries between 1970 and 1989, controlled for income, education, 

political stability, etc., and found that the strongest correlate to economic growth was 

trade �openness.�  

If food scares hurt exports, as a review of the literature implies, then they can 

likewise be detrimental to a country�s prospects for prosperity.  In particular, many 

developing countries� GDPs depend on exporting agricultural goods, and agricultural 

growth is often the most feasible way to escape poverty traps (Humphrey, 2005).  A 

report by the UK�s Department for International Development (DFID) notes, 

�Agriculture remains the most likely source of significant economic growth in many 

developing countries.  Historical evidence suggests that agricultural growth and increases 

in agricultural productivity may be prerequisites to broader-based sustained economic 

growth and development� (DFID, 2002).   
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Rural growth strategies in developing countries often focus on persuading the 

developed world to accept more of their agricultural goods, or to lower domestic 

subsidies so that commodities from the developing world can compete with developed-

country goods.  Greater market access would help places like sub-Saharan Africa, and to 

the extent that these places lose market access due to food scares, their people will suffer 

(Bora, Bouët, and Roy, 2006; Oxfam, 2007).      
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Chapter 3.  Methodological 
Approach 

Basic Conceptual Model 
Primary Equation 
 
ExportsX = f (Domestic SupplyX, Net Domestic DemandX, International DemandX) 
  
 where X = Commodity of Interest, Y = Substitute Commodity 
 
 
Second Level Equations: 
 
Net Domestic DemandX = f (Pricex, Pricey1, Pricey2, ... , Aggregate Income, Food ScareX, 

 Food ScareY)  
 
 where Net Domestic DemandX = Domestic DemandX � Demand for ImportsX 
 
Domestic SupplyX = f (Input Price1, Input Price2, ...., Output Price; Food ScareX)  
 
International DemandX = f (Prevailing Pricex, Prevailing Pricey1, Prevailing Pricey2, ..., 

 Exchange Rate, Aggregate GDP, Food ScareX, Food ScareY)  
 

This model presents a simple and convenient way to think about international 

trade.  It logically shows that a country�s exports of a product are determined by what it 

has produced, what its own citizens require, and what the international community 

desires.  Food scares affect the main equation through both domestic and international 

demand, as well as through domestic supply.  The elasticity of demand with respect to a 

food scare will likely depend on the commodity and on the severity of the scare itself. 

Theoretically, when there is a domestic food scare for commodity X, exports of X 

should decrease as trading partners are scared off (also, an eradication or recall means 

there is simply less stock available for export).  Domestic supply of X could decrease 

after the scare if eradication occurs, remain unchanged, or even rise if unwanted, 
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uneradicated stock begins to pile up.   Imports, domestic production, consumption, and 

net domestic supply of a substitute commodity Y should increase.  Exports of Y could 

fall as more Y is re-directed towards domestic consumption, though they might not 

change if imports increase to pick up the slack.       

Empirical Model and Estimation Strategy 
As the review of past research duly shows, previous investigators have performed 

a multitude of econometric analyses on individual food scares.  These case studies are 

inherently interesting, but the use of panel data on multiple commodities from across a 

variety of countries has the potential to uncover a systematic effect of food scares on 

exports.   

Taking a panel data regression approach to food scare analysis is a novel 

technique.  Past researchers have not investigated the effects of multiple scares, in 

multiple countries, over many years.  One critical limitation of single-scare econometric 

demand studies is that they are not generalizable beyond the unique scares in question.   

However, employing the panel data techniques allows us to begin to make 

generalizations about the effect of food scares that we could not otherwise make.  In this 

case, we will be able to make predications about meat food scares.  Subsequent research 

may enable us to extrapolate to other types of commodities. 

Panel data techniques in effect use each country as its own control.  More 

specifically, they control for the time-invariant country-specific effects that are correlated 

with both export levels and food scares, as well as time period-specific, country-invariant 



 

 25

effects.  The time-specific control essentially accounts for macroeconomic conditions 

specific to the general time period, such as prevailing commodity prices.          

However, the panel data approach has its own drawbacks.  The limited variables 

in the Production, Supply, and Distribution data do not enable us to perfectly 

operationalize the theoretical model discussed above.  Instead, I operationalized a 

reduced-form version of this theoretical model using the relevant variables in the PSD 

dataset, plus the merged food scare and control variables.  This section discusses the 

specification methodology.     

My approach was to use a dummy independent variable to indicate the year of a 

food scare.  I augmented this variable with additional dummy variables to indicate the 

years after the initial scare.  The logic behind my use of these �lagged effect� dummy 

variables is that export levels may also depend on whether a food scare occurred a year 

ago, or two years ago, or five years ago, etc.  Importers may still be wary of a country�s 

affected products, even a year or two later.  Some products may bounce back quicker 

than others.  Thus, it would be a mistake to omit variables for time lags, as they are 

correlated with both exports and the food scares themselves. 

Domestic market response to a food scare can also depend on socio-economic 

characteristics (Schlenker and Villas-Boas, 2006; Burton et al., 1996; Shimstack et al., 

2006).  Wealthier countries likely behave differently from poorer countries.  For this 

reason, I needed to control for GDP measures before undertaking any cross-country 

analysis.  Most economists consider per capita GDP to be the most accurate measure of 
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wealth.  Thus the inclusion of a per capita GDP variable helps account for the differences 

between large and small, rich and poor countries that would otherwise confound the 

analysis (naturally, large rich countries export more than small poor countries, when 

other factors are held constant).  

Some of the major food scares in the analysis include: the 1987/88 beef hormone 

scare in Italy/EU; the 1988 poultry salmonella outbreak in UK; the 1993 e. coli outbreak 

in the US; the 1996 BSE scare in the UK; the 1995-97 avian flu poultry scare in Hong 

Kong and Taiwan; the 2003 BSE in UK and US; the 2001 and 2007 foot and mouth scare 

in the UK; the 2007 American pork and chicken feed scares, and the 2003-7 Southeast 

Asian avian flu/poultry scares.  See Table 1 on the next page for a more complete list of 

all the major food scares in this analysis and Appendix A for a list of minor food scares 

that occurred during the same time period.   
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Table 1: List of Major Food Scares in the Analysis 
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Some Notes on Various Commodities in Table One: 

o The first case of mad cow disease was discovered in the United States on 
December 23, 2003.  (Borger, 2003)  Because this was a mere week from the 
beginning of 2004, I coded this food scare as having taken place in 2004, not 
2003.  By 2004, the food scare was in full swing. 

 
o Unfortunately, spinach, lettuce, mangoes, and green onions are not contained in 

the PSD dataset, so no analysis of these major recent food scares is possible, nor 
is it possible to analyze the effect of the largest beef recall in history, because it is 
so recent. 

 
o This table displays a list of scares coded for which the PSD dataset contained 

sufficient data.  I coded many other scares, but PSD lacked the requisite data for 
analysis. 

 
o �Google Hits� is an objective measure of a food scare�s level of media saturation.  

As an imperfect indicator, it was balanced by a subjective reading of the content 
of news and academic articles pertaining to the scares.  As a result, the number of 
hits does not always perfectly correlate with a �Major� or �Minor� scare. 

 
o The procedure for conducting the Google search was to limit the query to: �[Scare 

Year]� + �[Country]� + �[Commodity]� + �[Scare Type]� + Food Scare.  If a 
country goes by multiple names, such as the United Kingdom, I used all versions 
of its name in the search query, using the �OR� command.  Google rounds the 
number of hits to the nearest 10. 
   

 
Using this batch of variables, I modeled the effect of food scares on the 

international supply of exports for commodities, which proxies for international demand.  

I did this in two ways, with two types of empirical models.  These empirical 

specifications are displayed on Page 29.   

First, I pooled three types of meat commodities to detect the effect of food scares 

on exports in general.  In this export model, I used conversion factors to normalize 
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quantities, and I included country and commodity fixed effects.  I also estimated un-

pooled, individual models for beef, pork, and poultry exports.   

Second, I needed to detect how a food scare for one commodity affects the 

international demand for complement and substitute commodities.  Because the error 

terms are potentially correlated across these three commodity-specific equations, I 

estimated a system of equations for beef, poultry, and pork using Arnold Zellner�s 

Seemingly Unrelated Regressions (SUR) approach (1962).  This technique improves the 

efficiency of the estimates by accounting for the correlation of the error terms across the 

equations.   

Naturally, some issues threaten this study�s construct validity:  hard-to-measure 

factors like season, weather, and tastes also dictate international demand.  Yet the panel 

data model should provide credible results because food scares are, in effect, natural 

experiments�when we look both immediately before and after food scares, and compare 

the effects with what happens to exports in countries with commodities unaffected by 

food scares, we simulate a controlled experiment.  If nothing else changes, we observe 

effects not due solely to tastes or seasons, but due to the food scares themselves, or tastes 

that change based on the scares.  Of course, the key assumption of this study is that 

importers, exporters, and regulators accurately and rationally assess risk. 
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Two-Way Fixed Effects Panel Data Models for Three Commodity 

 Types  

ln(Y)it = β0 + β1(maj. scare) + β2(year after maj. scare) + β3(per capita GDP) + 

β4(ln(population)) + αi  + θt + εit 

Where: 

 αi is country-fixed effects and θt is year-fixed effects. 

We can estimate this model for four distinct datasets: beef, pork, poultry, and 

pooled meats.  The results from these models appear in tables 5-8.  

Zellner�s Seemingly Unrelated Regressions 

Here I employed a system of equations: 

ln(Y1) = β1,0 + β1,1(maj. beef scare) + β1,2(maj. pork scare) + β1,3(maj. poultry scare) + 

β1,4(per capita GDP) + β1,5(ln(population)) + α1,i  + θ1,t + ε1 

ln(Y2) = β2,0 + β2,1(maj. beef scare) + β2,2(maj. pork scare) + β2,3(maj. poultry scare) + 

β2,4(per capita GDP) + β2,5(ln(population)) + α2,i  + θ2,t + ε2 

ln(Y3) = β3,0 + β3,1(maj. beef scare) + β3,2(maj. pork scare) + β3,3(maj. poultry scare) + 

β3,4(per capita GDP) + β3,5(ln(population)) + α3,i  + θ3,t + ε3 

Where: 

 Y1=ln(beef exports) 

 Y2=ln(pork exports) 

 Y3=ln(poultry exports) 

 Cov(εi, εj)=σij 

The results from this model appear in Table 9. 
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Chapter 4.  Description of Data 

Dataset 
The main dataset I used for this analysis is the Production, Supply, and 

Distribution (PSD) Data from the United States Department of Agriculture�s Foreign 

Agricultural Service (FAS).  An interagency committee chaired by the USDA�s World 

Agricultural Outlook Board (WAOB) reviews and updates the PSD data.  This committee 

includes members of the Foreign Agricultural Service (FAS), the Economic Research 

Service (ERS), the Farm Service Agency (FSA), and the Agricultural Marketing Service 

(AMS).  According to the FAS, �the international portion of the data is updated with 

input from agricultural attachés stationed at U.S. embassies around the world, FAS 

commodity analysts, and country and commodity analysts with ERS. The U.S. domestic 

component is updated with input from analysts in FAS, ERS, the National Agricultural 

Statistical Service, and FSA. Interagency work on the database is carried out under the 

aegis of the WAOB� (USDA/FAS, 2007).    

The panel data are annual observations that span from 1959 to 2007 (though only 

the past 20 years prove relevant to this analysis, as I will explain below).  Food scares� 

effects on trade, supply, and countries� decision-making processes should linger longer 

than consumer preferences would, so while the single-scare econometric studies often 

make use of monthly micro-data, in this case yearly data prove sufficient to analyze trade 

flows.   
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The PSD dataset is organized by commodity, country, and year.  There are 246 

countries in the database and 94 commodities.  Countries that have experienced food 

scares include Japan, China, the U.S., the U.K., Spain, Italy, Hong Kong, Taiwan, and 

Canada, though I included other countries in the analysis to serve as controls.  

Commodities in the dataset of particular interest include: number of cattle, number of 

swine, beef and veal meat, broiler poultry meat, turkey poultry meat, and swine meat.   

 Many of the countries and commodities in the PSD dataset are irrelevant for this 

analysis.  I dropped 77 commodities and 82 countries.  I kept only those commodities for 

which I had a record of at least one food scare; I dropped countries for which there was 

incomplete data or which were not exporters of the relevant commodities.  The remaining 

countries that did not experience food scares serve as controls.  

Beef, poultry, and swine are likely to be the food industry sectors most affected 

by food scares.  The scares that affect these commodities appear to be more pervasive, 

more publicized, or more dangerous than the scares that affect other commodities like 

fruits and vegetables.  Depending on country-of-origin labeling practices, it is also more 

difficult for consumers to trace the provenance of beef or poultry compared to 

strawberries, for example, so governments are more likely to take fewer chances with 

tainted beef, swine, or poultry.  In general, the demand for exports of a commodity 

tainted by a scare is likely to be more elastic relative to others.    

This study examines commodities such as fluid milk, nonfat dry milk, dry whole 

milk powder, butter, cheese, fresh apples, fresh strawberries, and frozen strawberries in 
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the descriptive statistics in the appendices, but not in the regression models.  In the end, 

there were simply too few scares, and too few observations, to conduct a robust and 

germane analysis of the non-meat commodities.  But the list of dairy and fruit/vegetable 

scares should be useful to future researchers. 

Description of Specific Variables 

The PSD dataset contains the following potential independent and dependent 

variables: exports, beginning stocks, ending stocks, production, commercial production, 

total supply, total use, cow slaughter, calf slaughter, sow slaughter, total slaughter, 

domestic consumption, withdrawal from market, loss, domestic supply, and imports. 

Not every one of these variables contains data for all of the commodities of 

interest.  Some are only relevant to meat, or to fruits, or to dairy products.  In a few cases, 

a large amount of missing data makes it difficult to use certain variables in the models.  

In fact, roughly 35% of the PSD dataset�s values are listed as zero.  This is not 

unexpected given the wide array of commodities, variables, and countries.  However, 

there exists plentiful data for most of the observations used in this analysis.  Many of the 

best-publicized, and indeed biggest, food scares have occurred in recent years, and the 

PSD dataset is most complete for the past two decades.7   

 Furthermore, the data are most robust for exports, imports, domestic 

consumption, beginning stocks, ending stocks, and other key variables.  The final models 
                                                                                                                                                                                                                                                                                                             

7 A Note on the Data: 106 of the 1,620,369 observations have what appears to be a glitch in the �value� 
field; these 106 cases have a dash within the number.  These cases were dropped, but did not represent any 
of the commodities or years of interest.  They were not endemic to a particular commodity and country.  In 
any case, these problematic observations comprise less than .0001 percent of the database.   
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only used the exports variable because many of the others are likely to be endogenous.  

On one other occasion, I used the production variable to test a hypothesis engendered by 

some of the models� results.  I did not use the remainder of the variables.   

Table 2 on the next page breaks the relevant variables down by commodities and 

displays the key averages and ranges. 
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Table 2: Commodity Descriptive Statistics, Meats, in 1000 Metric Tons 

Commodity   Exports Production
Mean 37.05 1574.92
Std. Dev. 97.17 5752
Median 1.36 266.83
Min 0 0
Max 2307.55 216364.5

Cattle  
(1 Head = 341 kg) 

n 2276 2276

Mean 95.81 879.85
Std. Dev. 259.05 2262
Median 8 214
Min 0 0
Max 4344 47110

Beef and Veal 
Meat 

n 2318 2318
Mean 20.04 2125.40
Std. Dev. 102.52 9082.32
Median 0 354.24
Min 0 0
Max 3161.04 260447.88

Swine 
(1 Head = 120 kg)  

n 1918 1918

Mean 69.31 1302.74
Std. Dev. 274.46 8895.44
Median 2 272
Min 0 0
Max 6438 332483

Swine Meat   

n 1984 1984
Mean 63.98 703.4
Std. Dev. 349.83 2561.28
Median 1 185
Min 0 0
Max 9373 63163

Poultry (Broiler)   

n 1675 1675
Mean 13.47 147.71
Std. Dev. 51.95 502.91
Median 0 13
Min 0 0
Max 762 7558

Poultry (Turkey)   

n 883 883
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Dependent Variable 

�Exports� is the quantity of a commodity declared upon exit by a country during 

the 12-month period.  I estimated the models using the natural log of per capita, 

normalized exports.  Using conversion factors, I converted into metric tons the meat 

export figures that the original dataset reported in terms of the number of animals.  I 

based the cow conversion factor of .341 on an average cow carcass weight of 750 

pounds, or 341 kilograms.   I based the swine conversion factor of .12 on an average 

swine carcass weight of 264 pounds, or 120 kg (USDA Market News, 2005).   

Independent Variables 

The PSD dataset does not include the critical food scare dummy variables, so I 

created them using a subjective reading of the news reports surrounding each scare.  

Then, I match-merged these data points by country, commodity, and year.  To justify its 

inclusion in the data, a scare must have penetrated people�s consciousness via the media.  

Otherwise it isn�t really a food �scare,� but a relatively minor issue dealt with by the 

various bureaucracies charged with regulating food safety.  In other words, not every 

routine recall or notification posted on the FDA and other government websites counts as 

a �food scare.�   

I conducted a print and online media scan to help determine which scares to code 

into the food scare variable.  To add an extra layer of distinction among scares, I gave 

both �minor� and �major� food scares their own codes.  I based these classifications on 

two main data points.  An objective media scan for relevant articles using internet search 
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utilities (where �number of hits� is the key variable) helped determine a food scare�s 

level of media saturation.  See Table 1 and Appendix A for the results of this scan.  A 

subjective interpretation of the content of these articles also informed the coding process.  

To be able to look at the key variables of interest both before and after the scares, I coded 

dummy variables for five years prior to a scare and five years after a scare.   

I omitted from the analysis all food scares before 1987 (such as the major 1967 

Foot and Mouth scare in the United Kingdom).  By focusing on the post-Cold War era, I 

was able to homogenize the sample and minimize the problems caused by changes to the 

openness of the global trading system, the changing nature of regulatory regimes, and 

changes in consumer practices over time.  Also, because older news articles are less 

readily available on the Internet, it is difficult to conduct a proper media scan for more 

distant decades.  To preserve symmetry, this study therefore uses only food scares from 

the past 20 years. 

Finally, the analysis used only a partial subset of the scares I coded.  Many of the 

additional scares I had coded did not match up with country-year-commodity 

observations in the PSD dataset, so I dropped them.  I coded multi-year scares (the best 

example of which is avian influenza) across each year in which there were news stories 

about the scare.  For example, if there were reports of bird flu in Thailand beginning in 

2004 and continuing to the present day, then I coded Thailand�s poultry observations as 

being subject to a food scare in 2004, 2005, 2006, and 2007.  In addition, I coded five 

years before and after each of these four food scares so as to determine changes over 
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time. The final models only made use of the one-year and two-year lag variables, though 

more were available. 

To establish controls for population and GDP, it is necessary to merge these 

contemporaneously exogenous variables into the PSD data.  The data for both of these 

variables come from Angus Maddison�s seminal database of historical statistics, �World 

Population, GDP, and Per Capita GDP,� last updated in August 2007 and available free 

of charge on Professor Maddison�s website at the University of Gröningen.  The 

Maddison data omit the most recent GDP data, which I merged from World Bank 2004-

2007 data, also publicly available on the World Bank website.  Overall GDP and 

population statistics appear in Table 3 below.  

Table 3: Descriptive Statistics, GDP and Population Control Variables 

  GDP 
(in Million Int'l $)

Population 

Mean 597,500 69,313,939 
Std. Dev. 1,290,480 167,716,083 
Median 149,300 22,026,400 
Min 896 47,246 
Max 1,320,182 1,318,683,136 
n 23,990 25,259 
%Missing 8.49% 3.65% 

Note: Computed over 164 countries from 1959 to 2007. 
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Chapter 5.  Descriptive Statistics and 
Results 

Analysis of Descriptive Statistics 
 
Before presenting the results of the regressions, a more qualitative (and less 

scientific) analysis of food scare case studies provides a first glimpse of the �food scare 

effect.�  Table 4 on the next page tells the visceral stories of the food scares in a way that 

the regression estimates cannot, because they reflect average effects estimate using 

multiple scares.  See Appendix B for a graph of export levels before and after selected 

food scares.   
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Table 4 above shows that in the years before the 1993 e. coli disease scare in the 

United States, beef and veal exports had been rising, from 456,000 metric tons three 

years before the scare to 601,000 metric tons the year before the scare.  Exports diverged 

from their upward trajectory in 1993, the year of the scare, falling to 578,000 metric tons, 

before regaining a positive growth rate for 1994.   

Exports of broiler chickens climbed in Taiwan in the years before the 1995 avian 

flu food scare, climbing from 104,000 metric tons three years before the scare to 285,000 

metric tons the year before the scare.  But exports fell to zero in 1995, and remained there 

in the years following the scare.  Although one cannot determine causation from such 

descriptive data, it is very likely that the food scare was the cause of the collapse of 

Taiwanese broiler exports, which grew 71% two years before the scare, and 60% the year 

before the scare, only to fall to zero when the scare hit.  This was partly because in this 

case exports were subject not only to the lagged effect of the 1995 scare, but also to new 

bird flu scares in each successive year.   

The pattern seems to hold for non-animal exports.  In the year of the Alar 

pesticide scare in the United States, apple exports fell by 15%, but rebounded the 

following year.  We might expect this result because all growers had to do to eliminate 

the scare was stop using the pesticide in question.  This sort of case, where there were no 

successive scares, differs from the avian flu example, where pervasive fear remains in the 

marketplace.   
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 While I did not subject them to statistical rigor, the cross tabulations in Table 4 

show a general trend where exports quantities drop in the scare year or in the year after 

the scare.  Depending on the part of the year in which the scare occurred, it seems 

reasonable that there could be a significant time lag before the scare�s effect on exports 

manifests itself.  Appendix C shows other examples of this sort, though some cases do 

slightly diverge from the pattern.    
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Chapter 6.  Model Estimates 

Pooled Meats 
The advantage of pooling the three types of meats together is that this method 

provides the greatest number of both food scares and observations.  The disadvantage is 

that the data-generating processes underlying the three meats are dissimilar.  Different 

market behaviors determine the demand for chicken as opposed to beef, but when we 

pool these three commodities we must assume that these dynamics are more or less the 

same, which may not be the case.  However, some of the relationships unique to each 

meat type become obvious in the single-commodity models that follow. 

Table 5:  The Effect of Food Scares on Meat Exports 

Natural Log of Per Capita Meats Exports (1000 Metric Tons) 
 (1) (2) (3) 
Constant 3.42** 3.52** 3.42** 
 (1.42) (1.42) (1.42) 
Major Food Scare -1.79*  -1.58 
 (.992)  (1.10) 
Major Food Scare Previous Year  -1.24 -.518 
  (1.06) (1.17) 
Per Capita GDP (Intn'l $1000) .171*** .169*** .171*** 
 (.017) (.017) (.017) 
Population (Log) -.578*** -.582*** -.578*** 
 (1.42) (.08) (.08) 
# of Observations 3109 3109 3109 
# of Groups 85 85 85 
R-squared .062 .061 .062 

Note: Standard errors are in parentheses.  Asterisks (*, **, ***) denote 
statistical significance at the .10, .05, and .01 percent levels.  Year and 
country dummy variables not reported. 
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Table 5 shows that when we pool the three types of meats to provide more data 

points and food scares, we see a statistically significant 83.3% drop in meat exports when 

a general meat food scare occurs.8  This effect is statistically significant at the 10% level 

of significance.  We observe a lagged effect a year later, when exports fall by 71.1%, but 

this effect falls just short of statistical significance.  When both the current year scare 

variable and the one-year lag variable are added to the model, we also lose statistical 

significance due to multicolinearity, but see the same distributed lag pattern, wherein the 

one-year lagged effect is of smaller magnitude than the scare-year effect.   

The per capita GDP and population coefficients show effects on exports that are 

statistically significant at the 1% confidence level.  Conditional on food scares and 

population, higher income countries export more.  Holding constant income and food 

scares, more populous countries export less.  This may reflect the fact that when income 

is held constant, highly populous countries need to use their agricultural production to 

feed their own citizens, and as a result, have smaller stocks available to export.   

The R2 for these models is small, and much of the explanatory power likely comes 

from GDP and population.  However, the models do explain about 6% of the variation in 

the natural log of exports. 

                                                                                                                                                                                                                                                                                                             

8 I calculated percentage changes using the following formula:  (eβ - 1)*100 = % Change in Exports.  See 
Table 9 for a comparison of percentage changes across the four models. 
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Beef 
Beef food scares are some of the most noteworthy of all types of food scares.  

Mad cow and e. coli food scares garner much media attention, so we are especially 

interested in the effects of the scares and the associated media coverage on exports.  

Americans presumably also care about beef scares because of the country�s historically 

large beef export sector.    

Table 6: The Effect of Food Scares on Beef Exports 

Natural Log of Per Capita Beef Exports (in 1000 Metric Tons) 
 (1) (2) (3) 
Constant -27.52 -27.85 -27.49 
 (18.74) (18.85) (18.73) 
Major Food Scare -4.51***  -4.57*** 
 (1.21)  (1.21) 
Major Food Scare Previous Year  -1.85 -2.13 
  (1.67) (1.66) 
Per Capita GDP (Intn'l $1000) 0.028 0.008 .029 
 (.039) (.039) (.039) 
Population (Log) 1.5 1.53 1.5 
 (1.12) (1.13) (1.12) 
# of Observations 1178 1178 1178 
# of Groups 80 80 80 
R-squared 0.023 0.026 0.023 

Note: Standard errors are in parentheses.  Asterisks (*, **, ***) denote 
statistical significance at the .10, .05, and .01 percent levels.  Year and 
country dummy variables not reported. 

 

When looking only at the cow and beef-meat exports in Table 6, we see a large 

drop in exports by roughly 98.9% when there is a beef or cattle food scare, and this effect 

is highly significant at the 1% significance level.  This most likely reflects the embargoes 
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placed on exports after a food scare, as in the case of the 2003-2004 mad cow scare in the 

United States and the subsequent ban on American beef implemented by many Asian 

countries.  The one-year lagged effect is a 84.3% drop in exports, indicating that that beef 

exports presumably bounce back somewhat after the food scares.  This effect falls short 

of statistical significance.  Both the direction and magnitude of the lagged effect fit the 

general distributed lag model.  When we add both the current-year scare variable and the 

one-year lag variable to the model, only the primary food scare variable is statistically 

significant.  Again, there is a potential multicolinearity issue.   

The per capita GDP and population variables appear to have no statistically 

significant effect, though this time the coefficients on the population variable are positive 

rather than negative.  Notably, this is the opposite of the sign of the population 

coefficients in the pooled meats model.  In this case, it appears that the larger the 

population, the greater the beef exports (holding GDP and food scares constant), though 

we lack statistical significance.   

These models� R2 is small, indicating that the models explain about 2% of the 

variation in the natural log of exports. 

Poultry 
Most poultry food scares originate in Southeast Asia.  These scares are interesting 

because due to the spread of the H5N1 avian flu virus among birds, they are often �multi-
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year� scares rather than the isolated incident-type food scare commonly associated with 

beef for pork scares.     

Table 7: The Effect of Food Scares on Poultry Exports 

Natural Log of Per Capita Poultry Exports (1000 Metric Tons) 
 (1) (2) (3) 
Constant -11.23 -12.26 -11.08 
 (29.64) (29.65) (29.65) 
Major Food Scare -1.66**  -1.33 
 (.798)  (.935) 
Major Food Scare Previous Year  -1.36* -.652 
  (.824) (.965) 
Per Capita GDP (Intn'l $1000) .024 .017 .021 
 (.046) (.046) (.046) 
Population (Log) .287 .351 .279 
 (1.76) (1.76) (1.76) 
# of Observations 1047 1047 1047 
# of Groups 75 75 75 
R-squared .03 .03 .03 

Note: Standard errors are in parentheses.  Asterisks (*, **, ***) denote 
statistical significance at the .10, .05, and .01 percent levels.  Year and 
country dummy variables not reported. 

 

When looking only at poultry meat (which includes both chickens and turkeys), 

Table 7 shows a predicted drop in exports by 81% when there is a poultry food scare.  

We observe this effect at the 5% level of significance.  At 74.3%, the significant one-year 

lagged effect is smaller than the scare-year effect, as the hypothesis predicts.  When both 

the current year scare variable and the one-year lag variable are added to the model, we 

lose statistical significance due to multicolinearity.   
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As in the case of beef, per capita GDP and population variables appear to have no 

statistically significant effect, though a glance at the coefficients suggests that richer 

countries tend to export more, conditional on population and food scares.  Similarly, 

larger populations tend to export more, holding GDP and food scares constant.   

These models� R2 is small, indicating that the models explain about 3% of the 

variation in the natural log of exports. 

Pork 
Pork scares are rarer than poultry and beef scares, and there are only two of them 

in this analysis.  For this reason, statistical significance is difficult to achieve.   

Table 8: The Effect of Food Scares on Pork Exports 

Natural Log of Per Capita Pork Exports (1000 Metric Tons)
 (1) (2) (3) (4) 
Constant -139.55*** -139.22 -139.30*** -137.02*** 
 (34.57) (2.97) (34.57) (34.20) 
Major Food Scare 1.10  .965 .355 
 (2.97)  (2.97) (2.94) 
Major Food Scare Previous Year  -2.88 -2.83 -3.45 
  (2.97) (2.98) (2.95) 
Major Food Scare Two Years Ago    -12.55 
    (2.96) 
Per Capita GDP (Intn'l $1000) .054 .058 .057 .073 
 (.058) (.058) (.058) (.058) 
Population (Log) 8.04*** 8.02*** 8.02*** 7.88*** 
 (2.06) (2.06) (2.06) (2.04) 
# of Observations 884 884 884 884 
# of Groups 73 73 73 73 
R-squared .0003 .0003 .0003 .0004 

Note: Standard errors are in parentheses.  Asterisks (*, **, ***) denote statistical 
significance at the .10, .05, and .01 percent levels.  Year and country dummy variables not 
reported. 
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When looking only at pork in Table 8, the same-year food scare coefficient�s sign 

flips to positive, though it is very imprecisely estimated.  This represents the only time 

for any of the types of meat that this inversion occurs.  To attempt to determine the cause 

of this anomaly, this time the models include a two-year lag variable, as well as a model 

which includes all three food scare variables.  However, none of the food scare 

coefficients is statistically significant in any of the four models shown above.  According 

to these models, pork exports actually increase by between 42.6% and 200.4% when 

there is a pork food scare, but then fall the next year and then fall again drastically the 

year after that.   

These counter-intuitive results likely reflect the small number of pork scares in 

the dataset and the fact that the month in the year in which a food scare occurs can alter 

the outcome.  For example, if a food scare occurs late in a year, the one-year lagged 

effect could prove larger than the same-year effect.  In this case, the direction and 

insignificance of the coefficients is likely due primarily to the small number of pork food 

scares and to the lack of 2008 and 2009 data for the two years following one of the two 

food scares.  

As in the case of the poultry and beef models, GDP has no significant effect on 

exports when controlling for population.  Evidently the GDP variable only becomes 

significant when we pool the three types of meats.  However, unlike in the models for the 

other two commodities, population does have a significant effect on exports when we 
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control for GDP.  Holding GDP and food scares constant, a 1% increase in population 

yields an 8% increase in poultry exports, significant at the 1% significance level.  This 

could reflect differences in the production functions of the beef, pork, and poultry 

industries.   

This time these models� R2 is even smaller than before.  These models explain 

close to 0% of the variation in the natural log of exports. 

Summary of Single Commodity Results 
I compiled the results from these four models to create a matrix of the percentage 

change in exports following a food scare.  The percentage change in exports for each of 

the four types of two-way fixed effects panel data models is shown in Table 9 below.9    

Table 9: Percentage Changes after Four Types of Food Scares 

 % Change in Exports 

 Scare Year 
One-Year 

Lag 
All Meats -83.3%* -71.1% 
Beef -98.9%*** -84.3% 
Poultry -81.0%** -74.3%* 
Pork 200.4% -94.4% 
Asterisks (*, **, ***) denote statistical 
significance at the .10, .05, and .01 percent 
levels. 

 

                                                                                                                                                                                                                                                                                                             

9 I calculated the percentage changes in Table 9 using the following formula:  (eβ - 1)*100 = % Change in 
Exports. 
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Seemingly Unrelated Regressions 
Neither the pooled meats nor the individual commodity models as I have specified 

them reveal anything about cross-scare effects.  Because the errors across beef, poultry, 

and pork models are correlated, we can employ Zellner�s Seemingly Unrelated 

Regression model to determine the most efficient cross-scare effects. 

Table 10: Zellner�s Seemingly Unrelated Regressions 

Seemingly Unrelated Regressions (SUR) 
Natural Log of Per Capita Exports (1000 Metric Tons) 

 BEEF PORK POULTRY 
Constant -126.81*** -209.09*** -26.39 
 (23.31) (21.71) (20.99) 
Major Beef Scare This Year -1.32 -.826 -5.61*** 
 (1.62) (1.51) (1.46) 
Major Pork Scare This Year 2.73 1.58 6.40*** 
 (2.59) (2.41) (2.33) 
Major Poultry Scare This Year -.322 1.53* -.622 
 (.867) (.807) (.781) 
Per Capita GDP (Intn'l $1000) -.006 .093** .019 
 (.046) (.043) (.041) 
Population (Log) 6.80*** 11.67*** .793 
 (1.38) (1.28) (1.24) 
# of Observations 1407 1407 1407 
R-squared .72 .75 .74 

Note: Standard errors are in parentheses.  Asterisks (*, **, ***) denote 
statistical significance at the .10, .05, and .01 percent levels.  Year and 
country dummy variables have been removed from the table. 
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Using the coefficients in Table 10, I derived the percentage change in each type of 

export commodity when each type of food scare occurred.  I display the results in Table 

11 below.10 

Table 11: Percentage Change in Per Capita Exports:  SUR Model 

Seemingly Unrelated Regressions (SUR) 
 % Change in Per Capita Exports 

 BEEF PORK POULTRY 
Major Beef Scare This Year -73.3% -56.2% -99.6%*** 
Major Pork Scare This Year 1,433.3% 385.5% 60,084.5%***
Major Poultry Scare This Year -27.5% 361.8%* -46.3% 

Asterisks (*, **, ***) denote statistical significance at the .10, .05, and .01 
percent levels.   

      

As the regular two-way fixed effects regressions show, a beef scare is associated 

with a drop in beef exports.  But the Seemingly Unrelated Regression (SUR) model in 

Tables 10 and 11 shows that a beef scare also causes a small drop in pork exports, as well 

as a statistically significant 99.6% drop in poultry exports.  One possible explanation for 

this effect is that importers fear the weak regulatory regimes in the countries with the 

food scares, and they feel that if beef has been discovered to be contaminated, there is a 

chance that pork and poultry are similarly unsafe and should be avoided, so demand for a 

country�s exports slackens.  If this is the case, this would prove to be one of the most 

interesting findings contained in this study.  These sorts of negative externalities fly in 

                                                                                                                                                                                                                                                                                                             

10 As in the case of the single-scare models, I calculated the percentage changes in Table 11 using the 
following formula:  (eβ - 1)*100 = % Change in Exports. 



 

 53

the face of expectations that a scare in one commodity is a boon to rival commodities.  

Instead, food scares appear to serve as market signals.  If a country is not easily able to 

switch to exporting a substitute good, then the ramifications of any food scare are 

magnified.   

Another potential explanation for the drop in pork and poultry exports when there 

is a beef food scare is the domestic substitution effect.  As domestic consumers who are 

scared of beef switch to pork and poultry, they drive up the domestic price of these 

commodities.  Because the world price is unaffected, the country�s poultry and pork 

exports drop as these goods become more profitable when sold at home.   

We can test the domestic substitution hypothesis by adding a control variable for 

production into the model.  The earlier model that omits this production variable only 

captures a reduced-form effect of the food scare variable (some of which operates 

through changes in production levels).  If people only enter the poultry industry because 

of the beef food scare then omitting production does not induce bias.  However, if 

production changes have an independent direct effect on exports, and are also correlated 

with food scares, the model would indeed be biased.  For example, if poultry producers 

switched to a different production process that was cheaper and increased output, but was 

less safe (resulting in a food scare) then the model would pick up the effect of that new 

production process in the food scare variables as well as the effect of the food scare 
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itself.  Including the production variable accounts for this, but also eliminates the effect 

of food scares that operates through changes in production.   

However, because only the poultry effect is statistically significant, and adding 

the control for production into the model does not change the magnitude or significance 

of the results, this explanation seems less plausible.  Thus, we should exercise a degree of 

caution when interpreting these findings.    

The effect of poultry food scares on other commodities paints a mixed picture, but 

in general comports more with a common-sense theory of substitutability of 

commodities.  Controlling as usual for GDP and population, poultry scares are associated 

with drops in both poultry and beef exports, and increases in pork exports.  Because only 

the 361.8% boost in pork exports is statistically significant in this model, we can assume 

in this case that food scares, the banes of poultry producers, are boons to a country�s pork 

producers.        

The SUR model in Tables 10 and 11 shows that pork scares are also associated 

with boosts in poultry and beef exports.  As in the two-way fixed effects model, a pork 

scare oddly yields increased pork exports, though this effect is not statistically 

significant.  The increase in beef exports is logical, as the country shifts to an emphasis 

on a similar meat and importers demand a safer commodity.  However, this effect falls 

short of statistical significance.  Yet the effect of a pork scare on poultry exports is large, 

and at 60,184.5% is highly significant.  The effect appears so large because poultry 
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exports start from a very low base amount, therefore even moderate increases can 

magnify the percentage changes.   

One potential reason for the positive relationship between pork scares and poultry 

exports could be that the relatively low barriers to entry in the poultry farming industry 

make it easier for producers to adapt.  Unlike raising swine, which takes years, it takes 

only weeks or months to raise chickens (Pillsbury, 1998).  As producers rush to switch to 

raising poultry, they create a new surplus, and poultry exports increase.  The ultimate 

cause of this increase was the pork food scare.  This is merely one hypothesis, and it 

deserves more research.   

So poultry scares appear to boost pork exports, and pork scares seem to increase 

poultry exports, illustrating the special relationship between poultry and �the other white 

meat.�  In the case of beef we observe a completely different relationship, perhaps due to 

the fact that press coverage of the beef industry tends to be more robust than coverage of 

the pork or poultry industries.  In general, beef scares like e. coli and mad cow outbreaks 

appear to be the only sorts of food scares for which we may need to worry about negative 

external effects on other industries. 
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Chapter 7.  Policy Implications 

 

I designed this study to help policymakers and industry players balance the costs 

of increased regulation with the costs of food scares.  While making no claims about 

public health and the importance of regulation to prevent disease outbreaks, the models 

discussed above begin to help put a price on food scares, at least in terms of the share of 

the export market lost when a scare is announced.  Before, this type of data was only 

available at an anecdotal level.  The statistically significant food scare effects discovered 

in this study tend to range from a 71% drop in exports to about a 99% drop in exports, 

depending on the model, lag, and commodity.  Primary-year food scare effects ranged 

from an 81% fall-off in exports to a 99% drop in exports.11  The SUR model revealed 

even greater percentage changes, often when a burgeoning industry sprung to life after a 

scare concerning another commodity.  In the case of a pork scare, poultry exports grew 

by over 60,000%.12  One particularly notable finding was the discovery of the existence 

of negative externalities:  beef food scares were also associated with drops in pork and 

poultry exports.  In theory, these coefficients and parameters may prove useful to 

institutions like the FDA and USDA as they construct their risk analysis algorithms. 

                                                                                                                                                                                                                                                                                                             

11 Of course, there were also some insignificant positive food scare effects in the case of pork. 
12 This is due to the fact that poultry exports started from a low base amount, so moderate or large changes 
magnified the percentage changes. 
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Also, previous research showed that food scare effects tend to dissipate within 

weeks or months.  However, this study detected some statistically significant one- and 

two-year lagged food scare effects.  

In some countries, even a modest drop in exports may justify spending more 

money on regulations to prevent future scares.  Other countries might discern that their 

export industries are unlikely to collapse after major food scares, so further regulation 

may not be warranted.  The diminished lagged effects observable in the models show that 

export industries can indeed bounce back over time (though Jin and Koo�s 2003 research 

showed that food scares may be associated with longer-term changes in consumer 

preferences in Japan and Korea).  

At their heart, these findings illustrate the power that information has on markets.  

Currently up for debate are new rules that would stop the USDA from identifying the 

retailers who sell recalled meat, except in cases of Class I recalls (The Associated Press, 

2008).  Retailers and industry groups who have lobbied for these new rules already 

clearly understand the power of food scare information.  This study implies that 

policymakers should similarly harness the power of food scare information.  With the 

right toolbox, they can make sage use of food scare information to improve the precision 

of their cost-benefit decisions.    
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Caveats and Limitations 
We must, however, use caution when interpreting this study�s results.  As the first 

study to pool food scares and to attempt to determine a general �food scare effect,� it 

presents a unique perspective, and it contains findings likely to interest the food industry 

and its regulators.  Regardless, future interested parties will have to conduct research with 

more robust datasets.  The lack of price data in the Production, Supply, and Distribution 

dataset is the first major limitation.  My use of the two-way fixed effects model was an 

attempt to control for changing world prices over time by controlling for country- and 

year-specific factors.  The key assumption is that large-scale changes in prices concurrent 

with food scares do not occur independent of these scares.  If, however, prices change for 

other reasons, this could confound the estimates.  Changes in trade regimes over time 

have similar potential to detract from the models� accuracy.   

Some final data issues are worth noting.  The data in this study proved 

insufficiently detailed because observations were at the year-level rather than the month-

level.  The effect of food scares would likely have been even more detectable had there 

been monthly data available from the USDA.  Also, there is the risk of multicollinearity 

that comes with using the models with lagged effects.  Finally, even with the best list of 

food scares available, the number of scares that matched PSD data was small, oftentimes 

only a few scares per commodity.  From an original dataset of over 2.5 million 
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observations, the final models made use of only a few thousand.  For this reason, it was 

difficult to achieve statistical significance in many instances.  
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Chapter 8.  Conclusions 

As food and commodity prices inch ever higher in 2008, food scares are 

becoming increasingly analogous to shocks in energy markets.  A ripple in one place is 

felt across the globe.  In a globalized world, with barriers to entry lower than ever before, 

countries cannot afford to take themselves out of the marketplace by offering unsafe 

products and commodities.  In the early 1980s, the U.S. exported less than 2% of its beef, 

but by 2003 exports� share of total production had reached 10%, only to fall back again to 

less than 2% in 2004 after the first case of mad cow disease was discovered in America.  

Before that food scare, Japan and South Korea accounted for about 60% of the U.S.�s 

beef exports (Matters and Koo, 2007).  However, once BSE was discovered, these 

countries instituted a ban on U.S. beef, resulting in a drop in both export quantities and 

prices.  To this day, export quantities to these countries have not recovered.   

This study has demonstrated that food scares do tend to affect export quantities, in 

most cases causing quantities to drop by 81-99% before they rebound in subsequent 

years.  Sometimes there are even negative external effects on other commodities.  

Because increases in exports are associated with increases in commodity prices, there are 

implications here for the farmer and processor as well as the regulator.  These price 

increases occur due to the increases in demand (and the demand for exports) at the 

current price that eventually cause prices to rise so that supply and demand stay in 

equilibrium.  Because the exports variable acts as a proxy for international demand in my 
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model, we can safely discuss the relationship between food scares, international demand, 

and prices.   

  Matters and Koo (2007) demonstrated that �If beef exports increased to 100% of 

the 2003 export level, slaughter steer, feeder steer, and retail beef prices could increase 

by $7.69/cwt, $4.27/cwt, and 17.66 cents/lb, respectively. These price increases would be 

approximately 9.1% for the slaughter steer price, 3.4% for the feeder steer price, and 

4.4% for the retail beef price. The greatest impact, again, is on the slaughter steer price.�  

See Appendix D for more on the impact of exports on prices.   

Thus it is in agribusiness� interests to help prevent food scares.  For this reason, 

trade associations like the GMA have begun to take the unusual step of lobbying 

Congress for tighter regulations.  The trick is to balance the costs of increased regulation 

with the cost of the food scare, measured both in terms of losses to the industry, as well 

as costs to public health (which are a topic for another paper). 

Suggestions for Future Research 
Based upon an in-depth review of the literature and news articles, this study offers 

the most complete list of food scare events�both major and minor�publicly available.  

This list can serve as a starting point for future researchers who seek to understand the 

effects of these events on segments of the economy.  At the very least, the findings 

contained herein justify further research conducted with a more robust dataset that would 

include price data.  The Production, Supply, and Distribution dataset used in this study 
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contained a vast array of variables, but not enough to identify a proper structural model.  

More research will also be justified when the PSD dataset expands to contain 2008 and 

2009 export data, which will be critical to understanding the impact of the new wave of 

food scares (including melamine, salmonella, more e. coli outbreaks, the 

Westland/Hallmark case, a fruit fly infestation of Haitian mango exports to the U.S., and 

even a buffalo mozzarella dioxin scare in Campania, Italy), none of which could be 

analyzed in this study due to their recent occurrence.   

Including data on prices would enable researchers to observe how prices change 

after food scares.  After all, knowing what happens to export quantities is really only half 

of the picture.  If prices fall, a sector�s losses are not just those losses that accrue from 

slackening demand, but also that result from being forced to sell those exports that 

remain at a lower price.  For example, the value of U.S. beef exports fell 82.5% from 

$3.15 billion in 2003 to $550 million in 2004 (Mattson and Koo, 2007).  To fully paint 

the picture of how food scares hurt export sectors, building a price, quantity, and scare 

dataset is imperative.  Naturally, researchers would be rewarded if they construct monthly 

price and quantity data, rather than rely on the PSD dataset�s yearly data.  With monthly 

data it would no doubt be easier to detect subtle changes caused by food scares. 

Furthermore, future researchers would be wise to look beyond the batch of 

commodities and scares enumerated in this study.  While poultry, pork, and beef lend 

themselves to the construction of some simple systems of equations, there are a vast 
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number of fruit and dairy scares that also merit analysis.  See Appendix A for a list of 

some of these recent scares.   

Finally, our increased knowledge of the cost of food scares (in terms of exports) is 

only a starting point.  We should also be interested in determining the probability of food 

scares.  To do this, it would be interesting to reverse the causality in the models.  If we 

could more accurately predict food scares, we would increase the precision of our 

estimates when we multiply the costs of a food scare with the likelihood that it occurs.  

Researchers could use the substantial database of food scares I have assembled to try to 

see whether various types of policies, demographics, regulatory regimes, or levels of 

exports actually increase or decrease the odds of the occurrence of a food scare.  Thus the 

use of probit models to gauge the probability of these scares would also be useful to the 

food industry regulators who conduct cost-benefit analyses.     
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Appendices 

Appendix A:  List of Food Scares Omitted from the Models 
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Appendix B: Graph of Selected Export Quantities Before and After 
Major Food Scares 

Selected Export Quantities Before and After Major Food Scares
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Appendix D: Impact of U.S. Beef Exports on Prices  

 

Source: Matters and Koo, 2007 
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