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ABSTRACT 

 
 
 

Does the US use Food Safety Regulation as a Disguised Barrier to Trade?  
Evidence from Canadian Agri-food Commodity Exports.   

 
 
Emily Rollins                                                                                                                    Advisor:  
University of Guelph, 2014                                                                                           Professor S. Henson 
 
 
 

This thesis asks the question: is the US using food safety regulations illegitimately, that is as a non-tariff 

barrier to trade rather than to manage food safety risks, specifically in the context of agri-food imports 

from Canada? Data on US import refusals of three categories of fruits, vegetables and nuts, cereal 

products, and seafood are used as a proxy for stringency and enforcement of US food safety regulations, 

with a negative binomial generalized linear model being employed to determine the significance of range 

of food safety risk and other less legitimate drivers of US food safety regulations.  Key variables used to 

capture political influence on US food safety regulations are lobbying contributions changes in import 

prices, and the occurrence of countervailing investigations.  While US border rejections for these 

commodities are largely explained by food safety risks, there is evidence of political influence, with 

qualitative and quantitative difference across the commodities.  
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Chapter 1 : Introduction to Food Safety Regulation in Trade 

Agricultural food trade has experienced significant growth and change over the past decades (Figure 1.1).  

The establishment of the World Trade Organization (WTO), along with multilateral trade agreements 

such as the North American Free Trade Agreement (NAFTA) encouraged the principles of free trade, 

reducing tariffs and eliminating quotas.  Additionally, factors such as improvements in technology and 

transportation have also contributed to increased trade in food products (Jaffee, et al. 2005).  At the same 

time, the combination of a growing population and globalization of the food supply and food value chains 

has altered and increased the world demand for food.  Globalization and higher incomes have transformed 

and diversified consumer preferences, which now demand the availability of a wide arrange of 

multicultural foods in grocery stores and restaurants.  Additionally, product attributes such as quality, 

nutritional value, and convenience contribute to consumer purchasing decisions (Josling, 2004), and we 

now see a rapid increase in trade of high-value agricultural commodities such as meats, fish, fruits and 

vegetables.  Agricultural trade plays an important role in light of this increasing demand for imported 

foods.   

Figure 1.1 US imports of Agri-Food Products over US GDP  
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Source: World Bank, 2015 

The EU and the US are the leading importers of food in the world, (Statistica, 2014), and are  Canada’s  

most important trading partners.  United States food and agricultural product imports increased by 177 

percent over the years 1999 to 2013 (USDA, 2014).  The increase of food imports into the US has been 

primarily made up of consumer-ready products, such as fresh fruits and vegetables, meats, processed 

foods, seafood and seafood products.  Many of these consumer-ready food imports do not require further 

cooking and can pose higher risks for pathogens.  (Buzby and Roberts, 2010).   

 

An increase in exotic spice and food imports into the US attests  that  consumers’  tastes  are  diversifying, 

and a large portion of these more exotic foods come from developing countries.  In fact, the number of 

developing countries exporting to the US increased substantially between 1998 to 2007, with 117 new 

entrants into the US markets for fresh and minimally processed fruits and vegetables (Buzby and Roberts, 

2010).  Domestic seafood consumption in the US – a large world exporter of seafood – is largely 

comprised of imports from developing countries.  Because food safety regulations in developing countries 

tend to be less stringent than those of developed countries (Anders and Caswell, 2009; Grant and Anders, 

2010), this considerable growth in trade has increased the probability of food safety hazards.  

 

Canadian agri-food exports into the US have also been rising over the years, with a 100 percent increase 

from 2001 to 2013 (Figure 1.2).  In the case of seafood, Canadian imports have increased by 36 percent 

over the same time period (World Integrated Trading System (WITS), 2015).  Figures 1.2 and 1.3 

illustrate trends of Canadian agri-food exports to the United States.  Figure 1.2 shows the value of exports 

over the years 2001-2013 trending upwards, with a momentary drop between 2007 and 2011.  Figure 1.3 

shows the percentage of Canadian Agri-Food exports to the United States, in terms of the value of exports 

in US dollars, steadily decreasing over the same time period from 64% in 2001 to 53% in 2013.  While 

the value of exports has increased from Canada to the US, the percentage of Canadian exports to the US 

versus the reset of the world has been dropping.  This paints a picture of the trade patterns of the 
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Canadian agri-food sector, showing that since the value of exports to the US have increased over the past 

decade, and we see that the percentage of Canadian exports to the US over the world have been gradually 

dropping, the value of Canadian exports have increased and diversified into new markets.  Specifically, 

over this time period Canadian exports have grown to Japan, Mexico, China and the U.K. (WITS, 2015).   

 

The increase in trade volume, along with the higher-risk products has increased the food safety risks 

associated with trade.  In fact, food-related illnesses have expanded with globalization and population 

growth, proliferating health risks through agricultural trade.  New food-related health hazards have 

consequently emerged.  The resulting effect is a higher probability of food safety health hazards in 

international agri-food trade.  Moreover, as new technology and scientific studies have allowed for a 

deeper understanding of existing food-related health hazards, a greater awareness has been brought to 

these emerging and changing levels of foodbourne health hazards.  This increased awareness in food 

safety has led to changes and increases in food safety trade regulations.  

 

Regulation is a mechanism to manage food safety risks associated with imports, acting to protect 

consumer health and to maintain consumer confidence in the food system.  Different forms of regulation 

include: setting acceptable levels of pathogens or residues, guidelines for food handling, processing and 

packaging, and standards on labeling.  While these regulations are generally legitimate and meant to be 

risk-based, there are concerns that regulations can be used illegitimately as non-tariff barriers to trade.  

The limited empirical research surrounding legitimacy concerns has shown some supporting evidence 

through varied methods, but none have looked at the particular commodity groups under examination in 

this study.  
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Figure 1.2: Value of Canadian Agri-Food Exports to the US 2001-2013 

 

Source: World Integrated Trading System (WITS), 2015 

Figure 1.3 Percentage of Canadian Agri-Food Exports to the US versus the rest of the world 2001-
2013 

 

Source: World Integrated Trading System (WITS), 2015 
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1.1 Economic Problem: 
 
US Food safety and quality regulations on imports are important and necessary measures for the health 

and well being of consumers.  With the increased level of agri-food trade and growing food safety 

concerns, new and heightened regulations and standards have been implemented in order to reduce risks 

and maintain consumer confidence in food safety.  This increased stringency can pose new challenges to 

Canadian agricultural exporters; raising the cost of exporting, damaging their comparative advantage, and 

sometimes proving to costly to engage in trade.  The economic problem is because these regulations have 

the ability to distort trade, there are concerns surrounding the illegitimate use of food safety regulations 

for protectionist purposes.  Illegitimate uses of regulation are difficult to identify in the context of safety 

regulations and create problems because, as non-tariff barriers  (NTB’S), they distort trade with no added 

benefits to consumer safety. 

1.2 Economic Research Problem: 
 
An exporter who fails to comply with a food safety regulation faces the risk of an import refusal.  Import 

refusals offer a new dimension in the analysis of the effects of food safety regulations on trade; they can 

act  as  an  indicator  of  an  exporters’  compliance  capacity  in  relation  to  the  stringency  of  a  regulation.    

Regulations are imposed to protect human, plant and animal health, and to regulate the packaging and 

labeling of products, as well as product handling and processing.  Concerns regarding the legitimacy of 

some regulations are based on the possibility that they could be used in place of tariffs as domestic 

barriers to trade thus imposing unwarranted costs on exporters, and damaging comparative advantage.    

 

A limited literature considers the legitimacy of food safety regulations on agricultural trade through 

different methods and measurements, with some studies raising questions on hidden intentions of 

increased food safety regulations (Baylis et al. 2010; Nakuja and Kerr, 2013; Anders and Caswell, 

2009,Grant and Anders, 2010).  The scope of analysis on the legitimacy of food safety regulation is 

limited, with few empirical studies, and even fewer studies focused on specific sectors and countries.  
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Analysis of political influence and illegitimacy in food safety regulations is still imprecise and difficult, 

with many factors to consider. Importantly, illegitimate regulation can be masked by claims of consumer 

safety or industrial plant safety.  Very few of the existing studies use import refusal data to analyze 

legitimate versus illegitimate regulation, and those that do differ from our study in the methods, scope and 

variables used.  What sets this study apart from those also analyzing the legitimacy of regulation through 

import refusals is the variables we use to capture political influence, along with our scope and 

commodities of interest.   

 

This thesis considers  “illegitimate  regulation”  as the illegitimate use of, and/or setting of regulation.  

Thus, the establishment and/or enforcement of food safety regulation driven by factors apart from health 

or environmental risk, under the pretense that it is, for domestic gain.  This definition accounts for 

instances of increased pressure on the FDA to increase inspection on imports for means other than food 

safety.   

 

Our economic research problem is to examine the impact of various risk and non-risk factors on US 

import refusals of Canadian fruits, vegetables and nuts, cereal products, and seafood to determine the 

extent to which import regulations are likely to be legitimate.  US import refusal data for the period 2001-

2013 for these three commodity groups is used in a model that distinguishes between legitimate health 

risks versus possible political influence, which are termed in this study as non-risk reasons for refusal.  

The empirical approach uses variables that capture legitimate risk and non-risk related border rejections.  

Some non-risk variables include a quarterly lagged change in import price of Canadian and world 

commodities (Baylis et al 2009 include only a monthly lag), antidumping and countervailing activities 

(Najuka and Kerr 2013 use this variable differently in their model, and while we show that antidumping 

and countervailing measures are significant in explaining import refusals, they do not report significant 

results for their Canadian model), and unemployment in the agriculture and food manufacturing sectors, 

in which significant coefficients on non-risk variables would suggest illegitimate use of regulation.  We 
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obtain some differences in results from similar past studies, contributing to the greater economic 

literature.  

 

This study contributes to the research on political influence behind food safety regulations, as well as to 

the limited number of studies using economic analysis of import refusal data.  In addition to determining 

whether illegitimate drivers affecting regulation of US-Canadian trade of agri-food products exist, our 

findings offer insight into particular political drivers of American food safety regulation that differ by 

commodity.  The findings from this research present a broad picture of the compliance capacity of 

Canadian exporters, thus helping to better understand areas needing improvement. 

1.3 Conclusions and Outline 
 
The purpose of this thesis is to assess the legitimacy of drivers of American food safety regulation on 

imports of three Canadian agri-food commodity groups: fruits, vegetables and nuts, cereal products, and 

seafood.   By analyzing US import refusals from Canada to determine the legitimacy of American food 

safety regulation, this study will help inform Canadian exporters to the US of the extent of their 

compliance issues for these three commodity groups, and provide a basis from which to challenge 

suspicious regulation.    

 

This thesis is divided into seven chapters, as outlined below.   

Chapter 1 – Introduction to Safety Regulation in Trade 

This chapter introduces the need for food safety regulation in the context of growing agri-food trade, 

globalization and changing consumer demand.  It presents the increasing stringency and changing use of 

food-safety regulation, and concerns of the misuse of food safety regulation for the purpose of domestic 

protection.    

 

Chapter 2 – Introduction to the Evolving Regulation of Food Safety 
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This chapter provides an in-depth explanation of the changing world of food safety regulation.  It 

identifies the forms and uses of food safety regulation, and specific examples of regulatory change in the 

US and Canada.   

 

Chapter 3 – Literature Review of Political Influence on Regulation 

This chapter presents a review of the literature surrounding political influence on regulation, as well as 

past studies providing evidence of political influence on regulation through empirical analysis.  The 

conceptual framework for this thesis is then presented, as well as a review of the efforts to reduce the 

trade effects of safety regulation by the WTO and through different trade agreements. 

 

 Chapter 4 – Use and Analysis of Rejection Data  

The primary data is presented in this chapter along with its limitations and past uses.   

 

Chapter 5 – Analysis of Border Rejection Data 

This chapter provides an in-depth analysis of the primary data from the US and the EU through 

examining the broader patterns and trends.  The chapter then focuses on three commodities of interest 

from the US data and provides justification for the analysis of these commodities in the remainder of this 

thesis.   

 

Chapter 6 – Political Economy Analysis of US Border Rejections of Canadian Agri-Food Exports 

This chapter outlines the data, variables, and model used in the empirical analysis of this thesis.  The 

model calibration and results are also presented.   

 

Chapter 7 – Conclusion 

A summary of the study and the results are presented here, along with policy implications and suggestions 

for future research.  
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Chapter 2 : Introduction to The Evolving Regulation of Food Safety in Trade. 

Food safety regulations have been increasing in stringency and complexity.  Eroding consumer 

confidence in food safety in recent decades lead to food safety regulation reform, in which public and 

private regulatory initiatives were developed to harmonize standards and restore consumer confidence. 

Factors driving the evolution of food safety regulation include: 

 Increased disposable income and changes in consumer preference 

 New and increased health threats and foodbourne illness outbreaks  

 The discovery of new information on food safety  

 Increased consumer awareness and expectation of food safety 

Each factor is described briefly below. 

Increased disposable income and changes in consumer preference:  The share of income spent on 

food in industrialized countries has decreased over the past decades, indicating a rising disposable income 

(Jaffee et al. 2005).  This increased income has resulted in a shift in food consumption patterns towards 

more high-value food products such as fresh produce, seafood and poultry as well as an interest in exotic 

imported foods (Jaffee et al. 2005).  However, some of these high-value food products also happen to be 

higher-risk, such as seafood and fresh produce.  Additionally, Calvin (2004) suggests that a change in US 

consumption habits may have contributed to increased safety threats from produce.  Calvin cites a 36% 

increase in fresh produce consumption between 1981 and 2000, an increased demand for seasonal 

products year round, and a rise in fresh produce consumption as heightening the risk of an outbreak.  

 

New and increased health threats and foodbourne illness outbreaks:  Beginning  in  the  mid  1990’s,  

outbreaks from microbial contamination at both the farm and shipper level in the US food supply from 

imported and domestic foods eroded consumer confidence (Calvin, 2003).  Improper food handling and 

processing techniques, transportation, and surveillance and investigation have all contributed to the spread 
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and prevalence of foodbourne illness outbreaks.  New foodbourne pathogens have also emerged, 

including Vibrio vulnificus, Escherichia coli O157:H7, and Cyclospora cayetanensis, some spreading 

worldwide (Tauxe, 1997).  Known pathogens have been recently linked to food, their origins having 

previously been unknown.  Furthermore, the increasing resistance to antibiotics of zoonotic pathogens 

(spread from animals to people) due to their growing and widespread use has introduced consumers to 

greater risk (Tauxe, 1997).  Substantial economic impacts from various food safety events such as a 1996 

E. coli outbreak in California lettuce and Cyclospora in Guatemala raspberries contributed in driving 

greater US government involvement in the produce sector supply chain (Calvin, 2003).    

 

The increased global demand for food has contributed to a surge in foodbourne illness outbreaks.  The 

increase in food production and consumption alone has raised the probability of illness, while the 

globalization of the food supply and food value chains has proliferated the international spread of food 

risk.  Rising imports from developing countries with less stringent food safety regulation pose increasing 

safety risks to importing countries.   However, as shown in Table 2.1 below, industrialized countries have 

experienced serious foodbourne illness outbreaks as well from microbial, zoonotic and chemical causes. 

Table 2.1: Examples of Major Food Safety Events in Industrialized Countries 

 

Source: Jaffee, Steven, et al. 2005. 
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important benchmarks that developing countries can use in dialogue and negotiations 
with trade partners when technical or administrative disputes arise. However, in the 
context of developing country trade in high-value agricultural and food products to 
industrialized countries, the standards developed through the three sister organizations 
have frequently been superseded by national regulations or by specific requirements laid 
down by private supply-chain leaders. As the following discussion will highlight, there 
has been considerable change in both regulatory and private market governance in recent 
years. 
 

2.2 Food Safety Events and Shaken Consumer Confidence 

Consumers in industrialized countries have long had concerns about certain important 
dimensions of food safety, especially the presence of chemical residues and contaminants 
in food. Periodic outbreaks of food-borne illnesses have reminded people of the potential 
dangers of undercooked meats and spoiled foods. Beginning in the mid-to-late 1980s and 
continuing through the subsequent decade, a continuous series of food-safety events 
occurred—among them serious outbreaks of food-borne illness, new scientific links 
between animal and human diseases, and discoveries of tainted food and feed supplies—
accompanied by an array of scares with uncertain or unfounded scientific bases (table 
2.1). Alongside broader demographic and social trends (Box 2.1), these events have 
changed the nature of food markets in industrialized countries.  
 

TABLE 2.1 EXAMPLES OF MAJOR  
FOOD SAFETY “EVENTS”  IN INDUSTRIALIZED COUNTRIES  

Year Event Country 

1987/88 Beef hormone scare  Italy/European Union 

1988 Poultry salmonella outbreak/scandal United Kingdom 

1989 Growth regulator (alar)  scare for apples United States  

1993 E.Coli outbreak in fast-food hamburgers  United States  

1996 Brain-wasting disease linked to BSE United Kingdom 

1996/97 Microbiological contamination—berries  United States, Canada 

1995-97 Avian flu spreads to humans Hong Kong, Taiwan 

1999 Dioxin in animal feed Belgium 

2000 Large-scale food poisoning–dairy Japan 

2001 Contaminated olive oil Spain 
Source: Authors
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The discovery of new information on food safety:  New discoveries of health hazards in agri-food 

supplies, as well as discoveries of disease linkages between humans and animals  (Jaffee et al. 2005) have 

increased consumer concern and prompted government involvement.  Generally, food safety concerns can 

be associated with pesticide residues, chemical and microbial contaminations, and the use of 

biotechnology (Calvin, 2003).  Advances in research and technology resulting in better laboratory testing, 

as well as changes and improvements in surveillance have led to the discovery of new microbes resulting 

in foodborne illness (Centers for Disease Control and Prevention, 2014).  These advances have increased 

human knowledge of existing and new health threats, and prompted efforts towards better surveillance 

and control of risk.   

 

Increased consumer awareness and expectations of food safety:  The advancement of technology and 

ease of disseminating information has made it possible for consumers to stay better informed in regards to 

food safety.  Outbreaks featured in the media have also contributed to greater consumer awareness and 

concern regarding food and food safety.  Coupled with existing fears of chemicals and impurities in food 

and sensitivity to risks associated with food, new information on outbreaks and food hazards have led 

consumers in industrialized countries to demand stricter food safety regulations, as well as regulation of 

food labeling. 

 
In light of these increasing consumer demands, there has been political pressure for government 

involvement in issues pertaining to food safety.  Regulated food standards have been tightened, and new 

regulations have emerged to control more recently discovered food hazards (Jaffee et al. 2005). The 

implications to trade of these emerging consumer concerns and regulations are heightened border controls 

and inspections (Jaffee et al. 2005), and multilateral efforts to standardize regulation between trading 

partners. 
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2.1 Forms of Food Safety Regulation. 
 

The structure of food markets and value chains has changed over the years to accommodate the growing 

demands by consumers for more stringent regulation on the quality and safety of food.  Producers are 

facing rising pressure from governments for traceability of food products, and to implement more 

documentable production-to-consumption practices (Jaffee et al. 2005).  The role of private standards and 

regulators has become stronger in response to consumer demand surrounding the manufacturing processes 

and quality of products, such as organic, fairly traded, locally sourced, no Genetically Modified 

Organisms  (GMO’s),  etc.  (Knutson  and  Josling,  2009).    Regulatory changes in food production have also 

occurred.  Previously, food safety regulations were under the control of agencies also presiding over the 

food sector – creating conflicting interests.  Institutional shifts in food safety regulation have created 

independent governing agents for public health (Jaffee et al. 2005).  As a result, many countries now have 

independent food safety agencies 

 

Both public and private regulations have emerged to control for food quality and risk, focusing on either 

product, or process characteristics in food production (Jaffee et al. 2005).  Private regulatory 

organizations have developed over the years involving self-regulation, or third party certification (Henson 

and Caswell, 1999).  Rising pressure for more accountability of safety in food production, as well as 

traceability of food along the value chain has provided producers and processors the incentive to adopt 

private regulatory measures.  Certification can be sought by companies by choice to increase market 

share, or it can be mandatory in order to engage with business partners (Henson and Caswell, 1999).  For 

example, Global Good Agricultural Practices (GlobalGAP) is a global food safety initiative that provides 

an incentive-based certification system for production at the farm level, and has expanded significantly 

since its inception in 1997 (GlobalGAP, 2015).  Hazard Analysis Critical Control Point (HACCP) is an 

intensive certification system that monitors food production from all stages of the value chain working as 

a preventative measure, used to identify and control hazards.  
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Public regulations are implemented through three instruments: quantitative restriction, technical 

standards, and informational remedies (Josling et al., 2004).  Regulation in the form of informational 

remedies or measures, are designed to promote transparency in food products.  An example of an 

informational remedy would be labeling requirements, which are often advocated by both producers and 

consumers.  For producers, labeling aids product differentiation in the global market (Josling et al., 2004), 

and for consumers labeling standards help to prevent asymmetric information (Dmitri, 2003).  

Informational remedies are generally the least onerous regulatory instruments, requiring producers to 

reveal information about their product (Henson and Caswell, 1999).   

 

Quantitative restrictions, which include import bans, temporal restrictions and export bans, are used for 

risk reduction when other instruments may be infeasible and are considered to be most trade restricting 

(Josling et al., 2004).  An example of quantitative restrictions would be the ban of Canadian beef 

following the outbreak of bovine spongiform encephalopathy (BSE) in Canadian cattle.  

 

Technical standards can impose compliance costs and risk to exporters.  Technical standards include: 

target standards (requiring that food be safe), specification standards, and performance standards.  

Specification standards are product and process-based standards specifying how to achieve target 

standards with little room for flexibility, such as a total viable count (TVC) of contamination, or an exact 

temperature that a product must be heated to in the production process.  Performance standards allow 

flexibility in reaching the safety objectives of both product and process-based standards (Henson and 

Caswell, 1999).  The complex, multi-layered nature of these regulations can cause inefficiencies and 

impose high costs of compliance.  Use of specification standards in particular can create inefficiencies, 

forcing facilities to follow similar processes regardless of their operation capacities (Henson and Caswell, 

1999).   Occasionally, compliance costs posed by technical standards can be more trade distortive than 
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quantitative restrictions, so that without a reliable verification process it may not be worth engaging in 

trade (Josling et al., 2004).   

 

One feature of food safety reform over the years has been a shift towards process-based performance 

standards, allowing for greater flexibility in compliance among food manufacturers by specifying food 

safety goals, but leaving the process of production to the discretion of producers (Henson and Caswell, 

1999).  There have also been requirements of process controls modeled after the principles of HACCP, 

which allow the process to be customized to individual facilities by identifying the critical points in 

production requiring the most oversight.   As opposed to the traditional process standards where frequent 

and physical visits are required to ensure the process of food manufacturing is in compliance, much less 

enforcement is required with process-based controls such as use of HACCP in conjunction with 

performance-based measures.  

 

Food safety regulation has undergone major changes over the past few decades in response to the 

changing context and climate of food consumption, risk and demand.  The use of regulation has shifted 

from more product-based to process and performance oriented, and the role of private standards in food 

safety regulation has become stronger.  The aim of food regulation is to remove or mitigate health risks to 

consumers and to correct for asymmetric information in the market.  The benefits of safety regulations to 

consumers depend on the type of regulation, and include reduced health risks, improved product choices 

from improved transparency, and gains in consumer confidence.  Differences in regulatory structure 

across countries can pose difficulties with food safety regulations on global food systems (Josling et al., 

2004), such as varying market information and the prevalence of risk (Josling et al., 2004).  Furthermore, 

the differences can mean that the benefits from safety regulations compared to the costs also vary across 

countries (Josling et al., 2004).  These differences, along with the non-market nature of the benefits 

associated with safety regulations, can make some trading partners more liable to challenge safety 

regulations (Josling et al., 2004).  
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2.2 Examples of US and Canada regulatory changes 
 

In 2011, President Obama responded to food safety concerns regarding food-related illnesses and 

outbreaks by signing The Food Safety Modernization Act (FSMA) into law.  The FSMA imposes greater 

administrative obligations on the US food sector to the United States Food and Drug Administration 

(FDA), granting it authority over food processing, production and distribution covering all foods with the 

exception of meat, poultry and dairy products (Nakuja, 2012), which are regulated by the United States 

Department of Agriculture (USDA), or covered under the Pasteurized Milk Ordinance (PMO) by the 

FDA (Kennedy et al., 2014).  Its aim is to strengthen food safety regulation in the US by implementing 

preventative, science-based controls and increased oversight of compliance.  It grants the FDA authority 

to perform recalls for all food products (Food and Drug Administration, 2014), and the power to regulate 

growers and producers on all levels of the supply chain.  All facilities that produce, process, handle, or 

transport foods are required to follow preventative controls such as adopting traceability and HACCP 

systems (Nakuja, 2012), as well as provide  food  safety  plans  to  “to  identify  potential  hazards,  put  in  place  

steps to address them, verify that the steps are working, and outline how to correct any problems that 

arise”  (Food and Drug Administration, 2014).  This system of self-evaluation places risk-accountability 

on food companies.  The FSMA places particular emphasis on the production of fresh fruits and 

vegetables, for which the processing and harvesting are required to follow FDA set science-based 

standards (Food and Drug Administration, 2014).   

 

The FSMA includes two regulations directed to importers – the first requires importers to follow steps to 

ensure that imports meet the safety standards of domestic products, while the second mandates food 

safety audits on importing facilities and issues certifications (Food and Drug Administration, 2014).  The 

FDA is also granted the authority to refuse imports from countries that refuse FDA inspection (Food and 

Drug Administration, 2014).  Certain details of the act have raised concerns and are the basis for some 

contention among international trading partners, prompting questions of possible protectionism.  Not all 
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US producers need follow the law; small-scale farmers (local farms making less than $500,000 (FDA, 

2014)) are exempt, with no justification that they are any more adept at avoiding risk (Nakuja, 2012). 

 

The Canadian Food Inspection Agency (CFIA) is presently going through regulatory modernization 

changes, building a framework for the Safe Food for Canadians Act (SFCA) for the Canadian government 

in 2012.  The SFCA consolidates the separate food safety acts previously presiding over agricultural 

products, fish, meats, food and drugs and consumer packaging and labeling under one authority 

(Canadian Food Inspection Agency, 2014).  Quoting the Canadian Food Inspection Agency, the act aims 

to:   

 make food as safe as possible for Canadian families;  
 protect consumers by targeting unsafe practices;  
 implement tougher penalties for activities that put health and safety at risk;  
 provide better control over imports;  
 institute a more consistent inspection regime across all food commodities; and  
 strengthen food traceability.   

The CFIA is undergoing a series of consultations for the framework, which includes regulation on food 

labeling, compliance, federal food inspection and an outcome-based regulatory approach, specifying clear 

definitions on the outcome and measurement of the regulation (Canadian Food Inspection Agency, 2014).  

This act affects both import and export trade in Canada.  For importers into Canada, the Act strengthens 

import controls by restricting potentially harmful commodities and creating accountability through 

licenses and importer registration.  Because the CFIA now has the ability to certify Canadian exports for 

food safety, Canadian certification will be consistent and grant Canadian exporters greater access to 

international markets (Canadian Food Inspection Agency, 2014).  A rise in trade agreements between 

Canada and its trading partners has also opened up new export opportunities for Canada.   

2.3 Conclusion   
 
Food safety regulation has been evolving and strengthening over the past few decades in response to 

pressure from consumers and a growing number of food safety scares and outbreaks.  New health threats 

have emerged due to changes in food consumption, new foodbourne pathogens, and newly identified 
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pathogens thanks to an improvement in technology, detection and surveillance methods.  Regulation has 

shifted from specification-based standards to more performance-based measures with greater flexibility in 

process controls.  Major regulatory changes have recently been made and are in the process of being made 

in the US and Canada on the federal level, affecting domestic production and international trade.   These 

changes were made to reduce health risk, however they nevertheless impose unavoidable compliance 

costs.  

 

Chapter 3 : The Potential Political Influence on Food Safety Regulation 

3.1 Introduction 
 
Trade liberalization in the past several decades has opened up global markets and aided in the vast 

increase in international trade.  The introduction of NAFTA has eliminated many of the trade barriers 

between Mexico, Canada and the US.  The creation of the World Trade Organization (WTO) in 1995 

lowered tariffs and eliminated quotas between member countries, and prohibit other trade measures with 

consequences if the agreements are not followed.  The introduction of these liberalizing trade agreements 

has eroded the ability for countries to protect.  With the increase in trade flows, domestic producers have 

incentives to turn to illegitimate regulations as an alternate means of protection, leading to concerns that 

food safety regulation can be used in place of tariffs, as non-tariff  measures  (NTM’s).  The  role  NTM’s  in  

international trade as a means to protection have long been of concern (Hillman, 1978). 

 

Food safety regulations are not solely motivated by food safety risk – a quick scan over the reasons for 

rejections of FDA import refusals shows that food imports can be rejected on the basis of non-risk-related 

reasons such as labeling and packaging.  Suspicions of political influence driving some safety regulations 

and accusations of illegitimate use of regulation have thus arisen among stakeholders such as food 

exporters, who face high compliance costs and import rejections.  
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3.2 Broader Studies of Political Protection  
 
Grossman and Helpman (1994) developed their highly influential political economy trade model to 

determine the propensity for incumbent governments to provide protection as a factor of lobbying efforts 

and consumer welfare.  They hypothesized that incumbent governments maximize their utility by 

ensuring their re-election, which requires an optimum balance of consumer welfare and lobbying 

contributions.    

 

Goldberg and Giovanni (1999) performed  an  empirical  analysis  of  Grossman  and  Helpman’s  model, 

concluding that  the  model  was  not  “grossly  inconsistent  with  the  data”  - a reasonably good prognosis for 

a strict trade model.  Also, they found that the weight of consumer welfare was much higher than the 

weight of lobbying contributions in  the  government’s  objective  function  (Goldberg  and  Giovanni,  1999).  

Grossman  and  Helpman’s  (1994) political trade model garnered attention and its theoretical predictions 

have been affirmed by many subsequent studies (Goldberg and Giovanni, 1999; Gawande and 

Bandyopadhyay 2000; Eicher and Osang 2002), all of which also found that incumbent governments 

place higher weight on consumer welfare than on lobbying contributions.  Matschke and Sherlund (2006) 

found  that  it’s  not  the  amount  of  lobbying  contributions  that  can  influence  trade  policy,  but  rather  the  

type.  They use Grossman and Helpman’s “protection  for  sale”  model  to  show  that  government protection 

is higher when lobbies represent labour unions rather than capital owners.   

 

Grossman  and  Helpman’s  (1994) theoretical model was put to the empirical test again by Lopez and 

Matschke, (2005) in an application to data from the US food processing industry – the largest 

manufacturing sector in the US - with a few differences.  Instead of using import demand elasticities from 

outside sources, they derived these from US food processing industry data.  They also placed higher 

emphasis on intermediate goods, acknowledging that food-processing industries buy inputs from each 

other and thus can lobby for lower trade protection for these industries.  To measure trade protection, they 

use tariffs and tariff equivalents while earlier investigations used Non-Tariff Barrier (NTB) coverage 
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ratios.  They also note that not all industries in the sector receive the same amount of political attention; 

different commodities have different import penetration ratios, and political participation varies highly 

across the industries (Lopez and Matschke 2005).  Their results support those of previous studies showing 

high government emphasis on consumer welfare when  they  are  “derived  using  import  slopes  or  

elasticities based on direct import demand specifications, as well as the Armington model”  (Lopez  and 

Matschke 2005).  They note however, that the data comes from industries with low import penetration 

ratios and import elasticities due to possible large differences between import and domestic prices.  When 

the model is derived using estimated domestic demand and supply, domestic welfare weights are much 

lower.   

 
Anti-dumping (AD) and countervailing duties (CVD) are explicit forms of protectionism, and can be an 

indication of a country’s  propensity  for  protection, or the need for protection for a particular commodity.  

AD and CVD petitions are filed by firms and countries against imports that are at less than fair value; that 

is, at a price lower than the domestic market price; or are subsidized.  If the firm or country can show that 

the import is causing them injury, then a duty is imposed on that commodity to provide protection.  There 

is  a  distinction  between  AD  and  CVD’s  – AD actions are filed against firms in foreign countries selling 

their product at a lower-than-domestic price.  CVD actions on the other hand, are filed by domestic 

producers against foreign producers accused of receiving unfair government subsidies (Wainio, Young & 

Meilke, 2003).  AD and CVD actions against Canada have significantly declined for agriculture since the 

late 1990’s  (Wainio,  Young  &  Meilke,  2003).  In the past, dumping has been a topic of much dispute.  

The US and Mexico, for example, have long disputed over Mexican tomatoes being dumped into the US.  

The tomato disputes lasted years, and there was talk of a possible trade war.  Finally, in 2013, the two 

countries were able to reach an agreement on the terms of tomato imports from Mexico.  

 

Several studies have examined the distorting effects of protectionist measures on trade.  In a 2005 study 

by Nowak-Lehmann D. Felicitas and Martínez-Zarzoso Inmaculada, MERCOSUR exports to the EU 
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were examined during the period 1988-1995, at a time with many trade restrictions in the EU, and 

compared to simulated future MERCOSUR export flows with a liberated EU market.  Their results show 

that protectionist trade measures did indeed impede the export growth of MERCOSUR countries.  The 

simulation of future export growth in a liberalized EU market is divided by sectors, and categorized by 

level of EU protection.  The  “very  high”  protection  sectors  show  the  highest  level  of  MERCOSR  export  

growth when complete trade liberalization is in place.  

3.3 Conceptual Framework 
 
Food safety regulation in the context of trade reduces health risk associated with food consumption, 

creating benefit, but also imposes compliance costs.  If regulation is used legitimately, then in principle 

we should see a reduction in trade due to higher costs, but an increase in consumer protection, which can 

actually raise consumer demand and cancel out the costs.  However, when regulation is imposed when no 

health risks exist, there are no health benefits to cancel out the costs (ignoring the perceived consumer 

benefits associated with food safety regulations).  Who bears the cost of a regulation depends on the scope 

of the measure - whether it is imposed on all or just one exporter, and by one or all importers.  This is 

shown in Table 3.1 below.  The scope of this study is between the US and Canada, so we will assume the 

scenario in the upper right corner of the table: regulation imposed by one importer (the US) on all 

exporters.   
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Table 3.1 Scope of regulatory measures 

Source: Joslings et. al, 1999 

 

Joslings et. al, (1999) propose a regulatory protection model in which the purpose of regulation is to 

provide protection for the importing country, with no legitimate health risks associated with the 

regulation.  The two-panel trade diagram in Figure 3.1 shows the effects of compliance costs due to 

protectionist regulation on trade.  The left hand graph depicts the importer, and the right shows the world 

market.  At PW, the domestic demand is QD
1, the domestic supply is QS

1, and the difference between them 

is the amount imported.  In the right hand panel, M1 is the amount exported.  When the importing country 

adopts an illegitimate border regulation to protect domestic producers, the cost of compliance for the 

exporting countries raises the price from PW to PW+C. The new cost curve makes the imports fall from M1 

to M2, or QD
2- QS

2.  The consumer surplus falls by A+B+C+D, and the producer surplus increases by A.  

The net welfare loss, or reduction in the gains from trade becomes E+F.  Josling et al., (1999) argue that 

because this scenario represents the regulations of one importer on all exporting countries, the importer 

bears the cost in the form of a higher selling price by exporters to consumers.  This model shows the 

effect of an illegitimate regulation on trade, which is the basis of the empirical model in this study. 

 

 

 

 



 

 22 

Figure 3.1. Regulatory protection model. 

 

Source: Joslings et. al, 1999 

 

Although this model closely resembles that of a tariff analysis, we can actually see that the welfare losses 

from illegitimate regulation are greater than those from a tariff.  Note that the welfare losses E+F are 

equal to B+C+D.  In a normal tariff analysis model, the losses due to the tariff would equal B+D, 

however, as no tariff revenue is generated, welfare losses include the rectangular area C.   

 

Conversely, Joslings et  al.  (1999),  also  introduce  a  “demand-shift”  model  for  a  scenario  where  a  

regulation to impart information to a consumer was used legitimately.  This model assumes that there will 

still be a level of trade distortion, raising the price, however the added benefit to consumers in the 

importing country of the regulation shifts the demand curve to the right.  This model is presented in 

Figure 3.2 below, however, we add to the assumption of an information-imparting regulation that there is 

also legitimate regulation meant to control food safety.  One of the terms of food safety regulation 

increases under the SPS agreement is that they must be similar to domestic regulation, unless there is 

scientific justification proving the need for higher standards on imports.  We apply this to our model, and 
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assume that the regulations imposed on exporters are also applied domestically, so that increased demand 

affects both domestic and imported products.  We can see in the model that in the absence of regulation, 

trade is given by M1 on the ED1 curve, which corresponds to the point where Pw hits D1 on the importer 

panel.  When a food safety regulation is imposed, the increase in safety and presence of new information 

associated with the product raises the demand by D2, and the excess demand to ED2.  The cost of 

compliance raises the domestic price to the importing country to PW+C,, and the new trade level to M2 

(which, depending on the compliance cost can be above or below M1).  The gains from trade then become 

A+B, which are much higher than if there had been no shift in demand from regulation (area A).     

Figure 3.2. Legitimate regulation model 

Source: Joslings et. al, 1999 
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3.2 Evidence of Political Influence of Regulation 
 
Political influence behind regulation is not a new concept.  Literature exists on the subject, exploring the 

role of NTM’s in the goal of protecting domestic producers from trade (Baldwin et al., 2000; Watson and 

James. 2013) NTM’s  have  been  shown  to  be  used  as  Technical  Barriers  to  Trade  (TBT’s)  to  increase  

producer’s  competitive  advantage  in  the  domestic  market.  For example, Swedish policies mandate that 

wipers be used on all car headlights (it is thought that this is an antiquated law from past days when 

Swedish roads were particularly dusty).  Swedish-made cars are designed to easily install headlight 

wipers at a low cost.  However this is not a practical feature for French car-manufacturer’s  to  include,  

thus raising the price of imported French cars from costly headlight wiper installation (Baldwin et al., 

2000).  

 

Another example of the use of regulation for protectionist purposes and domestic gain is the US clove 

cigarette ban in 2009.  The Family Smoking Prevention and Control Act determined that clove cigarettes, 

as well as other fruit-flavoured  cigarettes  are  “gateway”  cigarettes  to  teens  and  young  adults,  and  were  

banned by the FDA.  The flavour comes from a topical anesthetic called eugenol, which is found to make 

cigarettes more harmful, numbing the upper airways of the lungs, allowing for deeper inhalation 

(Sargenti, 2009).  While all of the flavoured cigarettes (as well as rolling papers) were banned, menthol 

cigarettes remained inexplicably untouched – even though they too contain eugenol.  This raised 

suspicion that protectionism was a partial driver of the ban, given that menthols make up 25% of all 

cigarettes smoked in the US (Watson and James, 2013), and they are American made.  Further, because 

nonmenthol flavoured cigarettes are imported, the ban helped US cigarette producers by reducing their 

competition.  

 

The literature supports the claim that food safety regulations could be used in place of tariffs (Josling 

2004; Anderson et al. 2001; Benghin and Li 2012; Baylis et al. 2009; Moenius 2006), as means of 

protecting domestic agri-food industry.  Moreover, accusations of protectionism leading to investigation 
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have arisen from both food safety regulation and import bans.  Such is the case with the longstanding 

dispute between Mexico and the United States over the Mexican Hass avocado import ban.  Avocado 

imports from Mexico into the US have been banned since 1914 because of pest infestations dangerous to 

avocado trees.  Despite efforts of Mexican exporters to reduce the risk of pest infestation during export, 

the US refused to lift the ban.  Mexico blamed the continued ban on the economic interests of the US 

avocado industry.  Although US producers received far higher prices than Mexican exports, they stood by 

the claim of continued concern of pest infestation, and expressed skepticism towards and challenged 

Mexico’s  efforts  at risk  management.    After  the  implementation  of  NAFTA  in  the  early  90’s,  the  ban  was  

re-examined and up for negotiation under NAFTA (Orden and Romano 1996).  After four years of 

negotiations with the USDA, along with many scientific investigations into the possible harm that certain 

fruit flies thought to infest Mexican avocadoes could inflict on the California avocado producers, the ban 

on Mexican avocados was partially lifted – with many conditions, allowing Mexican avocadoes to take up 

no less than five percent of the US market (Orden and Romano 1996).  Hass avocadoes imports were only 

allowed from the Mexican state of Michoacán during certain months, and only to be imported into 

Alaska.  Since then, the ban has been revised and Mexican avocados are now allowed into California – 

the largest avocado producer in the US (Sung, 2007).  

 

Regulations creating SPS restrictions based on public health and sound scientific evidence act as a public 

good.  However, as mentioned above, food safety regulation can also be used illegitimately for 

protectionist purposes.  Normally, overly technical regulations with little scientific backing can be 

suspected of protectionist motives.  Things get trickier when regulations are based on human or plant 

health with questionable scientific backing, as was the case with Mexican avocado imports into the 

United States.   

 

Food safety regulations can protect consumers from serious health hazards in instances of health concerns 

and disease outbreaks, such as the BSE outbreak in Canadian cattle.  They can further benefit consumers 
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by bringing peace of mind in times of disease outbreak, regardless of whether a real risk exists.  Disease 

outbreaks and other food-related fear-inducing mishaps can erode consumer confidence, and make 

illegitimate regulations easier to hide under the guise of public health concerns.  Loppacher, Kerr and 

Vliet (2004), for example, examined the impact on the Canadian cattle industry of restrictions imposed on 

Canadian beef questioning their legitimacy.  Although these restrictions were entirely necessary due to 

the severity of the BSE outbreak, the long-term nature of the restrictions had a damaging effect on the 

Canadian  cattle  industry.    Fifteen  months  after  the  outbreak,  most  of  Canada’s  prior trading partners 

maintained bans on Canadian beef.  The authors examine illegitimate and legitimate uses of sanitary 

border measures, as well as the misuse of legitimate border measures.  The authors point out that border 

measures are illegitimate when used for economic protection or political precaution – that is, for uses 

other than protecting public health.  Governments are able to use NTBs under the pretense of protecting 

citizens when under pressure to do so, regardless of whether the risks are very low or speculative.   

 

Loppacher, Kerr and Vliet (2004) go as far as to say that interest groups have taken action to generate 

consumer anxiety in order to prompt political precaution from politicians.  They imply that the EU may 

be practicing political precaution regarding its policy towards genetically modified organisms.  The 

authors  examine  various  ways  in  which  border  controls  or  NTB’s  can  be  unintentionally  abused  to  the  

benefit of protectionism.  They list timing, geographic extent and the absence of regulatory harmonization 

as routes for abuse.  The time that it takes for a legitimately placed trade barrier to be lifted can 

unnecessarily affect trade flows, as was the case for the Canadian BSE outbreak and the ensuing trade 

barriers.  When the authors speak of geographic extent, they refer to the phenomenon of banning a 

commodity from an entire region or country when an outbreak or the risk is, in reality, localized to a 

much smaller area.   

 

There is limited evidence of political influence on agri-food trade regulations.  Nakuja and Kerr (2013) 

investigate whether there are any hidden protectionist motives behind the regulations set by the new US 
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FSMA on fruits and vegetables.  They look at the main exporting countries of fruits and vegetables to the 

US that would be most affected by illegitimate regulation: Canada, Mexico and China.  They estimate the 

correlation between political influence and import refusals, for fruit and vegetable exports from each 

country. They use antidumping actions and the US agricultural unemployment rate to proxy political 

influence in a vector error correction model to estimate long-run and short-run relationships between the 

variables, and use the change in import refusals for fruit and vegetable exports from each country as the 

dependent variable.  They find that import refusals of Canadian fruit and vegetables can be explained by 

political influence in the long run, but find no significance for the short run. 

 

Baylis, Nogueira, and Pace (2009) use import rejection data from the US for all exporting countries to test 

two hypotheses: whether there is a learning effect on import refusals, and whether refusals are driven by 

political influence.  They use a negative binomial panel model to explain border rejections with respect to 

risk, exporter experience and domestic demand for protection, hypothesizing that political pressure 

influences import refusals.  They use lobbying expenditures as a proxy for political influence.  Their 

results show that the number of refusals is positively correlated with lobbying expenditure in sectors 

where there is a high volume of imports.  They find that political influence does affect import refusals, 

and that it may influence the direction and stringency of inspections.   

 

Measurements of the impact of regulations on trade and their distortive effects on the market can be used 

to qualify a regulation as an NTB.  Risk assessment-based cost-benefit measures assess the legitimacy of 

a regulation to determine whether it can be considered to be an NTB.  This measure evaluates whether the 

costs of a regulation (such as compliance costs) outweigh the benefits (such as lowered health-risks and 

consumer confidence) using a cost-benefit type of analyses.  This measure can be used to quantify 

protectionist effects of regulations to determine whether they can be categorized as NTBs (Bureau and 

Beghin, 2001).  Benghin and Li (2012) create indices based on calculated scores, showing the 

protectionist effects of Maximum Residue Limits (MRLs) of pesticides in relation to international 
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standards presented in Codex Alimentarius. Their charts of the level of protectionism for each country 

suggest varying levels of protectionism influencing food safety regulations across importers.   

 

 

3.3 Efforts to Reduce Trade Effects of Food Safety Regulation 
 
Since the creation of the WTO, three basic principles have been developed and applied to reduce the 

effects of technical barriers to trade (TBT’s) on industries: harmonization of standards, mutual 

recognition, and equivalence (TACD, 2001).    TBT’s under the WTO agreement are defined as mandatory 

regulations  and  voluntary  standards  that  lay  out  “specific  characteristics  of  a  product  – such as size, 

shape, design, functions and performance, or the way it is labeled or packaged before it  is  put  on  sale”  

(WTO, 2014).  Harmonization and equivalence call for the convergence of similar standards among 

member countries of the WTO, and emphasize recognition of similar but differing standards on the 

grounds that they achieve similar results through the same goals (TACD, 2001), respectively.  Mutual 

recognition is an agreement between countries to recognize the respective regulatory mechanisms, and 

can be based on harmonization and equivalence, or other accepted criteria (TACD, 2001).   The 

implementation of these devices is promoted in WTO agreements between member countries to foster 

trade. 

The North American Free Trade Agreement (NAFTA) and the World Trade Organization (WTO) have 

provisions in place to discourage and avoid the misuse of food safety regulations, and to settle trade 

disputes over import regulations.    They  uphold  each  country’s  right  to  implement  Sanitary and 

Phytosanitary (SPS) measures so long as they are based on sound scientific evidence, are non-

discriminatory, and only used to the necessary extent (Orden and Romano, 1996).  Established in 1994, 

NAFTA eliminated most tariffs between Canada, the US and Mexico (North American Free Trade 

Agreement, 2013).  NAFTA provides a dispute settlement mechanism for quick impartial ruling on trade 

disputes (North American Free Trade Agreement, 2013).  
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The WTO attempts to address concerns of trade-distorting safety regulation by setting suggested 

regulation levels through the WTO agreement on SPS measures.  The purpose of SPS measures is to 

protect human, animal or plant life or health (WTO, 2014) while making sure that safety regulations are 

not illegitimately used for protectionist purposes.  The WTO established SPS and TBT agreements among 

member countries to regulate additional adopted regulatory measures by requiring scientific risk 

assessments and that the regulatory goals be attainted in the least-trade-distorting manner (Josling, 

Roberts and Orden, 2004.).  

 

The SPS agreement urges the harmonization of standards and equivalency between member countries to 

avoid variation in the stringency of standards.  The governments of two trading partners provide 

notification of equivalency when SPS measures between them differ but can be proven to achieve the 

same level of risk reduction or protection.  While industrialized countries have made attempts at 

harmonizing standards, there still remains significant variation. Variation in regulations can be partly 

attributed to differences in perceived risk, previous regulations, geographical and climactic effects, as 

well as different scientific traditions (Jaffee, Steven, et al. 2005).  

 

The WTO SPS agreement follows the  standards  set  by  the  ‘three  sister’  organizations:  Codex  

Alimentarius Commission, Office International des Epizooties (OIE), and the Secretariat of the 

International Plant Protection Convention.  The agreement also states that member countries cannot 

discriminate against trading partners unless there is legitimate scientific basis, such as a disease outbreak.  

The use of these international standards provides greater assurance that regulations are legitimate and 

risk-based, and reduces international trade disputes. The standards set by Codex covers foods for 

consumers or intermediate processing, and set guidelines for pesticide levels, processing, and food 

additives and contaminants (WTO, 2014).  The standards are designed with universal uniformity in mind 

to aid international trade, and are strictly science-based, developed by experts from a range of fields to 
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ensure rigorous scientific backing (WTO, 2014).  The OIE presides over animal diseases and manages 

their control and surveillance.  One of its main objectives is the harmonization of regulations pertaining to 

the trade in animals and animal products.  The IPPC is a multilateral treaty to protect the plant resources 

of trading partners from the spread of harmful pests through international trade (WTO, 2014).  It sets 

standards and measures for governments to follow to protect their plant life, and ensures that they are 

based on strong scientific evidence.  Since this study is focused around agri-food trade, it predominately 

relates to standards set by Codex.  

 

Regional trade agreements (RTA), or preferential trade agreements, within the WTO consist of 

agreements between member counties that do not extend to member countries outside of agreement.  The 

agreements  between  partners  are  enforced  and  protected  under  the  WTO’s  dispute  settlement  system.    

The  number  of  RTA’s  within  the  WTO  has  greatly  increased  in  recent  years.    The  Canadian  and  European  

Union Comprehensive Economic Trade Agreement  (CETA) is the newest RTA underway, and will be 

Canada’s  largest  cross-border free trade agreement since NAFTA.  

3.4 Conclusion 
 
The monitoring of food regulation is an important component of the WTO and multilateral trade 

agreements.   It promotes efficiency and provides tools to settle and avoid trade disputes.  A few 

important challenges face agricultural trade regulations.  The harmonization of food safety regulations in 

trade does not exist among all members of the WTO.  While harmonization of regulations decreases the 

transaction costs of compliance, it can also limit consumer choice by reducing the variety of products 

available (Moenius, 2006).  This challenge would be reduced with a balance between the domestic 

regulations and WTO recommended regulations, (Josling et al, 2004).    
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Chapter 4 : Use and Analysis of Border Rejection Data to Analyze Food 

Safety Regulations 

4.1 Introduction 
 

This chapter introduces border rejection data, and delves into the nature and potential of this data in the 

context of agricultural trade research.  An outcome of food safety regulations on agricultural trade is a 

failure to comply, resulting in a border rejection.  The terms border rejection and import refusal are 

synonymous, and are used interchangeably in this study.  Border rejection data is useful for analysis of 

instances of non-compliance with food safety regulations in trade: the data is usually available, and offers 

an evaluation (albeit somewhat limited) of the compliance capacity of an exporter.  Border rejections have 

recently been incorporated in analyses of agricultural trade (Baylis 2009; Kerr and Nakuja 2013; Grant 

and Anders 2011) however, there has been little work done with rejection data, and in particular with 

Canadian exports.    

4.2 Description of the Rejection Data 
 
This study focuses on the use of import refusals to develop an understanding of food safety and quality 

levels in exporting countries.  Import refusals can act as a proxy for the rate of compliance in a country, 

and can be related back to the stringency of the food safety requirements and to the capacity of the 

exporters to comply.  Import rejection data should give an idea of compliance capacity rates of export 

markets – it is generally assumed that the higher the rejection rate, the lower the compliance capacity.  

Import rejections are indicative of the level of non-compliance of an exporter of product; however they do 

not act as a direct quantitative measure.  Some limitations associated with the data exist, and will be 

discussed in detail later on.     
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Figure 4.1 illustrates how import rejection data can be used as a measure of compliance performance.  

The rejection rate of an exporter depends on two factors: the rate of non-compliance of exported 

consignments, and the inspection rate.  Public and firm-level compliance capacity is the extent to which a 

firm is able to implement the necessary controls and bear the additional costs of food safety and quality 

regulations.  The probability of import refusal is  dependent  on  the  firms’  compliance  costs.  Assuming 

that high rates of refusals are a result of low compliance capacity levels in exporting countries, the rate of 

import refusals should be an indication of the rate of compliance, and thus compliance capacity.  This is 

the first step in the process of ensuring a product will not be rejected and where the exporter has the most 

control.  Next, the probability of consignment compliance is the probability that the consignment will be 

in compliance with food safety and quality regulations.  It is assumed that most onerous food safety 

requirements could make the costs of a refusal to an exporter so high that a firm would not engage in 

trade. The rate and nature of inspection of consignments are a factor of the rejection rate for an exporter, 

as well as the riskiness of the product.  Because inspection rates are generally risk-based, it is not unheard 

of for inspections to be non-random, such as is the case for the FDA.  Countries/product pairs that have 

had problems with compliance in the past will take priority in inspections, along with high-risk products. 

In this instance, the import refusal data will be biased, and thus may not present an accurate story of 

compliance problems in exporting countries.  
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Figure 4.1. Import Rejection Data as a Measure of Compliance Performance 

 

The US and the EU record all of their import refusals, specifying product type and stated reason for each 

refusal.    This  data  is  recorded  through  the  FDA’s  Operational  and  Administrative  System  for  Import  

Support (OASIS) and the EU’s  Rapid Alert System for Food and Feed (RASFF).  Records for each 

rejection include information on the commodity, port of entry, country of origin, reason for the rejection, 

and date (Hensen and Mendoza, 2012) for the US and the EU   

 

Consignments intended for import into the EU are tested at the external borders of the EU.  When a 

consignment enters the external border, it is first visually inspected and documented.  It is tested only 

after a visual inspection and has been judged to be at risk of non-compliance.  When a consignment has 

been tested and rejected, it triggers a RASFF border rejection notification and is denied entry into the EU.  

This RASFF notification is sent to all of the border posts to keep the product from entering through a 

different border (RASFF, 2013).  Notifications made through RASFF by member countries are not 

always border rejections, however.  Notifications are made to RASFF of:   
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1. Measures aimed at the prevention, withdrawal or recall of products from the market to protect 

human health; recommendations or agreements with product suppliers of conditions on product use; 

placing products on the market that pose direct or indirect risk to human health; and border 

rejections. 

2. Immediate measures aimed at preventing products from being placed on the market, forcing the 

market withdrawal of products for the recall of products in order to protect human health. 

3. Border rejections of product imports that pose a direct or indirect risk to human health.   

An import into the US receives an alert if it appears to be in violation of the United States Federal Food, 

Drug and Cosmetics Act (FDCA) import regulations.  Once a product or firm receives an alert, the 

“burden  of  proof”  is  transferred  onto the importer such that all future shipments will be detained until the 

importer can prove that the product is not in violation of FDCA regulations (Baylis, Martens, and 

Nogueira, 2009).  

 

When the FDA rejects an import, a description of the violation is presented to the exporter, who is given 

ninety days to remedy the violation or re-export the product before it is destroyed (Baylis, Martens and 

Nogueira, 2009).  While the FDA may provide and record several reasons for rejection to the exporting 

country, the  EU’s  RASFF  is required only to provide one reason (Hensen and Mendoza, 2012).  This can 

pose problems when analyzing the data, and may necessitate modifications in order to make comparisons. 

4.3 Nature of US and EU Rejection Data 
 
The  import  rejection  data  for  the  EU  comes  from  the  EU’s  Rapid  Alert  System  for  Food  and  Feed  

(RASFF).  RASFF acts as a common ground for EU member states to exchange information on agri-food 

product safety on issues that pose a risk to human health for products within the EU, as well as imports 

from third countries (Henson and Olale, 2012).   
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Two agencies are tasked with regulatory inspections of imports into the US – the Food and Drug 

Administration  (FDA)  and  the  United  States  Department  of  Agriculture’s  (USDA)  Food  Safety  and  

Inspection Service (FSIS).  The FDA presides over all agri-food imports, including: game and exotic 

meats, food additives, and veterinary drugs, with the exception of: meat, poultry, eggs and catfish, which 

fall under the jurisdiction of the FSIS.  The data used in this study for the US comes  from  the  FDA’s  

Operational and Administrative System for Import Support (OASIS).  

 

FDA import violations cover adulteration (contaminated with filth, pathogens, or unsafe pesticide 

residues) and misbranded products (Brooks, Buzby and Regmi, 2009).  Previously, The FDA enforced 

safety regulations under the Federal Food, Drug and Cosmetic Act (FDCA) in inspecting food imports, 

but only for the commodities under its authority listed above.   The FDCA’s  regulations  included 

standards on manufacturing, processing, packing conditions, labeling and safety.  However, the Food 

Safety Modernization Act has since taken over when it was signed into legislation in 2011, greatly 

tightening regulation and inspection.   

 

RASFF is an intricate system that works to exchange information and notify countries in the EU of 

potential health risks as a result of products in the market, or imports.  Unlike the FDA, RASFF covers all 

imported products.  RASFF was first intended as a harmonization of food standards and regulations for 

domestic products within the EU.  It was not until 2002 that notifications of border rejections based on 

health risk were included, and as of 2008, border rejection notifications became their own class of 

notifications within RASFF.   

 

Generally, the FDA holds food imports to the same standards as domestic food. However, unlike 

domestic food, imports can also be rejected based on physical appearance, (i.e., if the food appears to be 
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misbranded or dirty).  Baylis, Martens and Nogueira (2009) postulate the cause for this extra stringency to 

be because the FDA is not allowed to inspect the exporting  country’s  processing  plants  for  sanitary  

practices, unless there is prior consent by the exporting country.  This means that not every import refusal 

necessarily implies a violation of regulation or food hazard, only that the product appeared to be in 

violation according to the FDA (Buzby, Unnevehr, and Roberts (2008). 

 

Buzby, Unnevehr and Roberts (2008) analyze limitations of FDA import refusal reports in the context of 

their use as data.  They described four main points.  The first point is that the FDA only inspects a small 

percentage of food imports - about one percent of food imports in 2000.  Because only a small fraction of 

imported commodities are tested, import rejection data is limited as to how far it can explain the 

compliance capacity of an exporter.  Moreover, the small fraction of exports tested is not chosen 

randomly, which leads to the second point.  Buzby et al. (2008) emphasize that FDA inspections are not 

random; they follow risk-based criteria and monitor countries and markets with histories of US import 

regulation violations through their import alert system.  This risk-based criterion imposes a selection bias 

and does not reveal the true level of risk posed to consumers from imports (Buzby et al., 2008).  Import 

refusals instead highlight recurring compliance and food-safety problems and the focus of the FDA 

import alerts (Brooks et al., 2009).  In consideration of its biased nature, import refusal data should be 

interpreted with care  

 

The third data limitation listed by Buzby et al. (2008) is that the total number of food shipments to the 

FDA is not included in the import refusal reports for the years under observation.  This prevented them 

from calculating the share of shipments that were refused entry (Buzby et al., 2008). The fourth data 

limitation listed by Buzby et al. (2008) is that the FDA does not use a single consistent unit of 

measurement to record the import refusal data.  Refusals are recorded in pounds, gallons or count, making 

it difficult to meaningfully aggregate the data.  
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It should be noted that import refusal data only presents the instances of non-compliance when trade 

happens; it does not reveal the number of consignments that meet regulations, nor does it show the 

percentage of compliant imports – restricting the researcher from observing the relative performance of 

the importing country.  Because of this, the data will not reflect instances where regulation and 

compliance issues are so costly that they prevent trade from occurring at all.  Import refusal data also 

ignores occurrences where trade is prevented due to long time-consuming processes in order to obtain 

permission to export, such as food safety regulations.  

4.4 Analyzing the Trade Effects of Food Safety Regulations using Import Rejection Data 
 
To date, there has been very little use of import refusal data in empirical studies.  As previously 

mentioned, Baylis et al., 2009 and Nakuja and Kerr, 2013 both use import refusal data to analyze the 

legitimacy of American food safety regulation in trade, however neither look at the commodity groups of 

this study.  Baylis, Nogueira and Pace (2011) and Grant and Anders (2011) hypothesize a deflection 

effect that occurs upon rejection.  A deflection effect describes the resulting re-shipment of a refused 

import to another market.  In particular, Baylis et al., (2011) use import refusal data with a gravity model 

to determine whether seafood refusals from the EU create a deflection effect, and whether the effect has a 

negative impact on importing countries of the deflected products.  They point out that most deflected 

products end up in developing countries, and they examine whether the deflection effect puts these third 

countries at risk.  They use a panel to examine the effects of import refusals from various countries over a 

number of years.  They find a significant deflection effect as a result of seafood import refusals into the 

EU; however, they also find that these deflections take place primarily for refusals due to problems with 

labeling and other less serious violations.  . 

 

Grant and Anders (2011) use a gravity model to study the deflection of seafood products as a result of 

more stringent regulations and refusal notifications by the FDA.  They incorporate panel data into a 
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gravity model, and use a frequency count of the number of notified FDA refusals over the period 1996 – 

2006 as the variable of interest to estimate the scale of trade deflection (Grant and Anders, 2011).   They 

find a positive correlation between FDA refusals and seafood exports to non-US markets, suggesting that 

a deflection effect does exist (Grant and Anders, 2011).   

 

Analyses of the violations resulting in import refusals can be very helpful in finding where problems exist 

in food safety management (such as product or country issues), and the severity of the issues.  This type 

of analysis has been done in the past on US import refusals (Buzby and Roberts, (2010), Allen, Myles, 

Shaik and Yeboah, (2008), Buzby J.C., L. Unnevehr, and D. Roberts, (2008)). Buzby and Roberts, (2010) 

analyzed 45,937 adulteration violations over the years 1998-2007 from import refusal data in the US 

(Buzby and Roberts, 2010). The top six violation charges of adulteration included: “Filth”, “No Process”, 

“Needs Food Canning Establishment (FCE)”, “Unsafe Coloring”, “Pesticide Residues”, and “Salmonella” 

(Buzby and Roberts, 2010).   Filth occurred when there was visible filth on the product and did not appear 

fit for human consumption.  No Process was a result of the manufacturer failing to supply information of 

the process for low-acid canned or acidified food.  Manufacturers of low-acid canned or acidified food 

who were not registered as such receive an FCE violation.  Unsafe coloring occurred when products such 

as candy, bakery products, soft drinks and bases and concentrates contained colorings deemed unsafe for 

human consumption.  Pesticide Residues violations occurred when traces of unregistered pesticides 

appeared in produce, or pesticide residue levels were above the tolerance level.  Salmonella is a pathogen 

that can be found largely in seafood products, and results in a Salmonella violation charge if detected in 

imported food products.  Of these 6 violations, salmonella accounted for 85%.  The adulteration 

violations  were  classified  into  3  categories:  “chemical,  pathogens  and  their  toxins,  and  other”  (Buzby and 

Roberts, 2010), and they found there to be a difference in the nature of the violations depending on the 

development of the exporting country.  They found that high income, developed countries are more likely 

to experience import refusals due to issues with labeling, while adulteration violations are more prevalent 
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in imported goods from developing countries.  The adulteration violations were examined because they 

pose the greatest risk to human health.   

4.5 Conclusion  
 
The use of import refusal data in analyses of agricultural trade represents relatively untapped territory.  

The data provides a way to incorporate a measure of the compliance capacity of trading partners to food 

safety regulation, with a few above-mentioned limitations.  .  Although import refusal data pose 

limitations in the analysis of food import regulations, it is the best available data to study the trends and 

patterns in food-import problems between trading countries.  It also allows researchers to observe the 

effects of non-compliance on trade, as in the past studies analyzing deflection effects on agricultural 

trade.  There is a large research potential associated with the usage of import refusals in studying 

international trade – one of which will be presented later in this thesis. 

Chapter 5 : Analysis of Border Rejection Data.   

5.1 Introduction 
 
This chapter presents analysis of border rejections of Canadian agri-food products sent to the US and EU 

for all agri-food products and specific product groups with significant rejections from the years 2002-

2013.  The aims of this chapter are to examine the level and trends of rejections for the US and the EU, 

focus in on the main products of interest, and compare and analyze the reasons for rejection of the 

commodities of interest from Canada to a selected group of large exporting countries to the US and the 

EU.  The analysis will be organized by first presenting the total rejections of agri-food products by the US 

and the EU followed by a graphical representation of the trend of rejections over time against the value of 

imports.  The rejections of each commodity of interest will subsequently be analyzed using three 

measurements, and finally the reasons for rejections will be presented.  The chapter updates a report done 

by Henson and Mendoza in 2012, analyzing the data from 2002 to 2010.  
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5.2 US and EU Rejections of Agri-food Products.   
 
Over the period 2002 to 2013, the number of rejected imported food products by the FDA declined 50 per 

cent (Figure 5.1), while all food product imports increased by 138 per cent.  It is difficult to say whether 

these numbers reflect compliance capacity, or a change in import inspection.  The FDA has limited 

resources, and the growth of the FDA in terms of staffing and funding has not kept up with the import 

growth and the agency’s  increased regulatory responsibilities (GAO, 2008).  Figure 5.1 shows the trend in 

the value of agri-food imports by the United States, compared with the number of refusals.  It can be 

observed that there is a rapidly rising trend in the value of imports with a large decline in number of 

import rejections.  This suggests one of two things: either all of the increased imports have been meeting 

food safety regulations, or the import growth rate has surpassed the ability of the FDA to inspect every 

import (Henson and Mendoza 2012). 

Figure 5.1: Trend in value of US imports and number of rejections of agri-food products, 2002-
2013. 

 

Table 5.1 presents the total number of US rejections over the time period 2002-2013.  Of the total 

rejections  of  food  products  under  FDA’s  jurisdiction,  fruits  and  vegetables  and  products,  seafood 

products, and cereal products collectively make up 78 percent, and individually account for 35 per cent, 

25 per cent, and 18 per cent, respectively.  
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Table 5.1: Number of US rejections of agri-food products by commodity, 2002-2013 

Product 
Category 

Year       Total 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Cereals and 
cereal 
products 

1,189 856 1,094 1,034 1,084 932 1,242 1,391 1,187 600 751 948 12,308 

Feed materials 84 199 216 75 50 126 102 393 206 90 34 31 1,451 

Seafood 
products 2,205 2,062 2,202 1,864 1,710 1,758 1,739 1,673 1,674 1287 1177 796 16,887 

Fruit and 
vegetables 
and products 

3,183 2,804 3,400 3,077 2,770 2,743 1,946 2,091 2,093 1839 1534 1648 24,107 

Herbs and 
spices 409 381 443 400 521 635 967 620 890 363 377 344 5,266 

Nuts, nuts 
products and 
edible seeds 

136 159 168 147 216 158 102 150 160 146 94 83 1,396 

Other 
processed 
foods 

945 829 684 636 668 759 922 836 536 244 232 211 6,815 

Total 8,151 7,290 8,207 7,233 7,019 7,111 7,020 7,154 6,746 4,569 4,199 4,061 68,230 
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The analysis of the EU border rejection data includes all market notifications (albeit a comparatively 

small number) as explained above in chapter 4.2.  Because there are so few border rejections, they are 

included with the border rejection data to capture all information on cases of non-compliance.  For the 

remainder  of  the  analysis,  “border  rejection”  in  reference  to  the  EU  will  signify  all  market  notifications  in  

the EU.   

 

In the past decade, EU border rejections of agri-food products have noticeably increased.  Over the period 

2002 to 2013, the number of notifications increased by 84 per cent (Figure 5.2).  Over the same period, 

the value of agri-food imports expanded by 88 per cent.  While we can observe a similar increasing trend 

in the data, it is not certain whether the degree of increased rejections was due to the increase in volume, 

changes in the rate of inspection and/or fluctuations in the rejection rate. 

 

The number of EU rejections of agri-food imports by product group is shown in Table 5.2.  Over the 

period 2002 to 2013, nuts, nut products and edible seeds accounted for 33 per cent of rejections.  Seafood 

products, and fruit and vegetables and products accounted for 23 per cent and 20 per cent of rejection, 

respectively.  Cereal products only accounted for four per cent of rejections.  The three top product 

categories collectively accounted for 76 per cent of rejections. 
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 Table 5.2: Number of EU rejections of agri-food products by commodity, 2002-2013 

 

 
 
 
 

Product Category 
 

Year 
Total 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Cereals and bakery products 3 13 12 27 140 75 114 92 111 115 110 58 870 

Feed materials 22 16 11 36 71 106 114 113 116 258 189 132 1184 

Seafood products 395 483 372 417 380 344 288 526 421 502 357 255 4,740 

Fruits and vegetables and 
products 110 165 174 240 256 308 351 344 425 581 633 545 4,132 

Herbs and spices 26 86 160 234 131 113 91 121 205 184 135 119 1,605 

Nuts, nuts products and edible 
seeds 244 731 777 858 707 619 744 635 522 503 321 258 6,919 

Other processed foods 25 50 65 72 107 124 77 122 159 135 197 149 1282 

Total 825 1,544 1,571 1,884 1,792 1,689 1,779 1,953 1,959 2,278 1,942 1,516 20,732 
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Figure 5.2: Trend in value of EU imports and number of rejections of agri-food products from 
third countries, 2002-2013 

 
 
It is important to take note of a few details on the nature of the rejection data before proceeding.  First, as 

mentioned earlier, rejection data only tells us about compliance problems when trade occurs.  Instances 

where trade does not occur due to compliance challenges, trade bans due to high levels of non-compliance 

with food safety and quality regulations or a food safety outbreak, or unapproved food safety control 

systems (or for other reasons such as a lack of price competitiveness, or transport costs) are not included 

in rejection data.  Thus, rejection rates provide a very limited picture of the compliance problems agri-

food exporters face.   

 

Second, border inspections only cover a small fraction of total food imports. Neither the OASIS nor 

RASFF data record the number of consignments inspected, so it is not possible to estimate the share of 

consignments that are rejected.  Third, the rate of border rejection will only reflect a degree of the 

exporting  country’s  compliance  capacity  relative  to  the  importing  market’s  regulatory  requirements.    

Since border inspections are not random, and can vary across time, country-product pairs based on past 
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(and unrelated) trends.  Meaning, the rejection rate of an exporting country may not be indicative of its 

compliance capacity.  Because of these limitations, the data must not be interpreted to closely.  Rather, 

the broader trends and patterns should be emphasized.  It is important to keep this in mind throughout the 

remainder of this chapter.   

 

Three measures are used to make sense of the rejection data.  These measures allow us to compare the 

data, and show the performance of each country in terms of rejections relative to their import rate.  These 

measures are necessary in analyzing rejection data as they allow for the volume of imports relative to 

rejections making it possible to compare rejection rates across countries.  Comparisons made between 

rejections and importing countries provide a broad idea of the performance in meeting regulations, and 

identifying problem areas. This is useful because it tells us how the importing countries fare in meeting 

regulations in relation to each other.  

 

The first measure is a simple aggregate number of border rejections.  This measure alone is somewhat 

limited, suggesting a possible change in volume of exports as well as a partial reflection of compliance 

capacity.  It is not possible to distinguish any one reason for a change in the aggregate number of border 

rejections, as a measure of the rate of rejection would also depend on the volume of imports.  This brings 

us to the second measure: the unit rejection rate, which shows the number of border rejections per US$ 

one million of exports over the studied period.  This measure shows the rate of non-compliance and 

allows us to observe changes in the volume of imports.  The third measure, the relative rejection rate, is a 

ratio of the country share of total border rejections to the share of total imports.  This measure provides a 

deeper understanding of the compliance capacity of an exporter, showing the rate of compliance for each 

country, with a lower share of rejections for a good performer, and a higher share of rejections for a bad 

performer (Henson and Mendoza, 2012).    
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While the trend in unit rejection for all agri-food imports to the US has declined by 80 per cent, the trend 

for the EU has remained relatively constant over the period 2002-2013 (Figure 5.3).  However, the US 

rejection rate is still three times greater than that of the EU.  In Figure 5.4 we see the rejection rate for 

each commodity over the period 2002-2013.  The US unit rejection rate of the selected commodities are 

all above 0.1, with cereals and cereal products, and fruits, vegetables and products being the highest.  In 

the EU, the unit rejection rate for nuts and edible seeds was nine times greater than for seafood products.   

Figure 5.3. Trend in unit rejection rate for agri-food exports to the US and EU, 2002-2013 
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Figure 5.4. Unit rejection rate for selected agri-food commodity exports to the US and the EU, 
2002-2013 

  
Note: EU rejection rate converted at current exchange rate. 
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relative rejection rates are then presented.  As previously mentioned, the unit rejection rate data is the 

total rejections from particular countries to the US and EU, divided by their respective value of exports, 

and the relative rejection rate is the ratio between the proportion of imports and proportion of border 

rejections of a particular country.   

 

Over the period 2002-2013, there were 4,749 Canadian agri-food consignments rejected by the FDA, 

making up seven per cent of total US agri-food border rejections (Table 5.3).  Fruits and Vegetables and 
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cent of this total.  Note that US rejections of Canadian cereals and bakery products experienced a large 

drop in 2010 and continued to decline the following years while seafood products remained relatively 

constant over the same time period.  Fruits and vegetables and products also saw a somewhat steady trend 

save for the years 2008 and 2010 when the rejections almost tripled.   

 

US rejections of Canadian agri-food imports peaked during the years 2003-2004 as well as 2008-2010, 

but dropped drastically over the entire time period of 2002-2013 (Figure 5.5).  The value of imports from 

Canada followed a steady increasing trend over the same time period, suggesting either that FDA 

inspections have not kept up with the volume of imports, or that Canadian compliance capacity has 

significantly improved and most agri-food imports have been meeting US safety regulations. 

 

Figure 5.6 shows the trend in unit rejection rate for Canadian agri-food imports to the US over the period 

2002-2013.  The unit rejection rate has been declining rapidly over the entire period, with an increase 

during the years 2008 – 2010.  This increase was mainly due to a sudden rise in fruits, vegetables and 

vegetable products refusals during 2008 and 2010 and rejections of feed materials during 2009.  The high 

rejections of fruits, vegetables and vegetable products in 2008 were due mainly to a single occurrence of 

124 rejections of cucumbers due to unacceptably high levels of pesticide residues.  

 
The total number of rejections and the unit rejection rate for all agri-food product imports into the US 

over the period 2002-2013 are shown in Table 5.4.  The top five exporters to the US are listed, Canada 

being the largest exporter, averaging 14,672 million US dollars worth of exports.  Of the average number 

of rejections for the top five exporters, Canada lies in the middle – with more rejections on average than 

France and Chile but less than Mexico and China.  As for the unit rejection rate, Canada fares second best 

to Chile, with consistently low unit rejections rates across the entire time period.  
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As explained above, the relative rejection rate is the ratio between the proportion of imports and 

proportion of border rejections any country accounts for, calculated over the period 2002-2013.  It is 

calculated by taking the average percent of imports from a particular country of the total imports of either 

the US or the EU, and the average percent of rejections from a particular country of the total rejections of 

either exporting country.  It shows the performance of a given country‘s  exports of agri-food products to 

the US compared with other exporting countries, and can be used to gage how exporting countries fare in 

terms of compliance capacity in relation to each other.  For all countries below the 45o line, the proportion 

of border rejections is  less  than  the  proportion  of  imports,  and  shows  that  they  are  ‘good’  performers  in  

terms of compliance with food safety and quality regulations.  As for the countries positioned above the 

45o line, the proportion of border rejections is greater than the proportion of imports; meaning they are 

relatively  ‘poor’  performers.  Figure 5.7 can be divided into four quadrants, starting at the top from right 

to  left:  1)  larger  ‘good’  performers;;  2)  larger  ‘poor  performers;;  3)  smaller  ‘good’  performers;;  and  4)  

smaller  ‘poor’  performers.    Note  that  although  Canada  shows  a  lot  of  detentions,  it  still falls below the 45 

degree line, making it a large “good”  performer. 

 

The reasons for border rejections are provided by RASFF and OASIS data.  Table 5.5 presents the major 

reasons for rejections of all agri-food imports over the period 2002-2013 for the US   For the US, 

problems with labeling constituted 39 percent of rejections over this time period, with hygienic 

conditions/controls and adulteration/missing documents coming in at 17 and 16 percent, respectively.   

 

The reasons for US rejections of Canadian exports for each year are presented in Table 5.6.   Labeling and 

hygienic condition/controls collectively make up 69 percent of all rejections, with 2010 having the most 

labeling-related rejections and 2003-2004 having the most hygienic condition/controls related rejections.  

Note that hygienic condition/controls related rejections peaked at 2004, dropping off drastically 
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afterwards and followed relatively constant downward trend with the exception of 2010.  Mycotoxins-

related rejections only make up .39 percent of total rejections – quite the opposite of rejections in the EU.  

Table 5.7 shows the percent of rejections of the total reasons for rejection for each year.  As we can see, 

labeling consistently claims the highest percentage of refusals across the years 2002-2013.  

Figure 5.5: Trend in value of US imports and number of rejections of agri-food products from 
Canada, 2002-2013 

 

Figure 5.6. Trend in unit rejection rate for Canadian agri-food exports to the US, 2002-2013 
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Table 5.3. Number of US rejections of agri-food product imports from Canada by commodity, 2002-2013 

Product Group Year Total 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013  

Beverage 25 72 43 7 9 11 10 20 56 4 2 5 264 
Cereals and bakery products 

78 81 198 86 93 67 61 106 54 34 20 10 888 

Confectionery and sugar 35 32 37 28 19 39 54 32 13 9 17 10 325 
Dairy 37 54 20 14 4 18 7 21 94 8 4 5 286 
Fats and vegetable and animal 
oils 4 4 11 5 6 2 7 0 1 0 0 2 42 

Feed materials 10 137 77 34 20 16 54 227 50 30 4 10 669 
Seafood products 

97 100 60 60 31 14 33 30 23 34 47 18 547 

Food additive 1 7 1 2 1 1 5 0 1 0 1 2 22 
Fruits and vegetables and 
products 59 70 96 39 50 40 196 45 183 33 67 26 904 

Herbs and spices 8 11 13 7 7 10 21 40 24 17 7 6 171 
Meat and meat products 

1 4 15 0 1 0 0 1 3 6 1 0 32 

Nuts, nuts products and seed 
10 11 8 8 7 11 12 2 2 4 4 10 89 

Other processed foods 59 97 49 28 26 25 44 36 80 21 28 17 510 
Total 424 680 628 318 274 254 504 560 584 200 202 121 4,749 
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Table 5.4. Number of US rejections of agri-food products from selected countries, 2002-2013 

Country 
Year 

Average 
Average 
Annual 
Imports 

2002-2013 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Number of Rejections 
Canada 424 680 628 318 274 254 504 560 584 200 202 121 396 14,672 
Mexico 1,804 1,505 1,590 1,745 1,509 1,281 1,212 1,350 1,317 1,395 756 858 1,360 11,876 
China 817 855 809 889 899 987 1,123 1,165 898 637 538 538 683 4,977 
France 462 371 348 228 164 157 138 205 95 62 115 244 216 3,508 
Chile 45 60 45 34 35 43 22 55 55 46 30 42 43 3,247 
Average 46 42 46 40 40 40 44 43 38 24 22 23 36   

Unit Rejection Rate 
Canada 0.044 0.065 0.055 0.027 0.022 0.018 0.030 0.039 0.038 0.011 0.010 0.006 0.030 14,672 
Mexico 0.288 0.216 0.201 0.192 0.148 0.114 0.100 0.109 0.091 0.084 0.045 0.046 0.136 11,876 
China 0.288 0.256 0.202 0.189 0.158 0.155 0.137 0.174 0.115 0.093 0.073 0.073 0.159 4,977 
France 0.197 0.137 0.122 0.074 0.047 0.040 0.035 0.065 0.027 0.015 0.026 0.053 0.070 3,508 
Chile 0.022 0.026 0.018 0.012 0.011 0.013 0.006 0.017 0.017 0.012 0.008 0.009 0.014 3,247 
Average 0.168 0.140 0.120 0.099 0.077 0.068 0.062 0.081 0.058 0.043 0.032 0.037 0.082   
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Figure 5.7. Relative rejection rate for all agri-food exporters to the US, 2002-2013 

CA

MX
CN

FR

CL

ITTH

BR

NL

IN

GB

CO

ID
VN

EC

CR

GT

DE

ES
MY

AUAR

PH

PE

NZ

JP

CI

HN
IE

CH

SE

AT
BE

RU

KRDO

NO

TR

NI

PL

SV

DK

ZAIL

GRJM

PA

IS

FJ
MA
SG

BD

PT

VETT
GH
HK

FI
PG

ETUY

PK

TN
KE

LK

MG

BZ

BO

EG

BS

PY

GY

LV

NG

HU

BG

CZ

AE

UG

TZ

SR

CM

MU

LB
UA
HT

BB
HR

SA

LT

IR

MWRW

PF

SY

MHKH

RO

MZ

RS

SZ

EE

ZW

SI

AL

MM

SD
NA

TG

GD

MV

TC

CY
OM

MD

MK
AM
GE

JO

TO

SN

YE

CG

AF

AZ

ME
BA

WSMT

SC

SKFM
UZ

SB

VC

BM

BY
MO

PS

BN

PM

GN

VG

-8

-6

-4

-2

0

2

4

-8 -6 -4 -2 0 2 4

Ln
 S

ha
re

 o
f D

et
en

io
ns

Ln Share of Imports



 

 54 

 

Table 5.5: Reasons for US rejections of agri-food products from selected countries, 2002-2013 

Countr
y Reasons for Product Detentions Total 

  Labelin
g 

Adulterati
on/missin

g 
document 

Hygienic 
condition
/controls 

Additiv
e 

Bacterial 
contamination 

Pesticid
e 

residues 

Other 
contaminan

ts 

Veterinar
y drugs 
residues 

Mycotoxin
s 

Heavy 
metal 

Packagin
g Others  

Canada 4,851 721 1,068 764 721 383 34 28 34 2 0 24 8,630 
Mexico 6,113 1,350 5,237 2,591 2,698 3,426 202 19 176 121 20 27 21,980 
China 3,473 1,805 3,390 2,885 584 768 531 1,095 22 15 21 51 14,640 
France 1,527 1,220 840 243 746 69 25 0 1 0 3 6 4,680 
Chile 96 81 309 10 90 94 27 15 0 1 0 0 723 
   Total 70,651 28,498 30,148 18,187 16,702 12,885 2,465 1,985 460 189 129 361 182,660 

Country Percent of Total Reasons for Product Detentions 
Canada 7% 3% 4% 4% 4% 3% 1% 1% 7% 1% 0% 7%   
Mexico 9% 5% 17% 14% 16% 27% 8% 1% 38% 64% 16% 7%   
China 5% 6% 11% 16% 3% 6% 22% 55% 5% 8% 16% 14%   
France 2% 4% 3% 1% 4% 1% 1% 0% 0% 0% 2% 2%   
Chile 0% 0% 1% 0% 1% 1% 1% 1% 0% 1% 0% 0%   
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Table 5.6: Reasons for US rejections of agri-food products from Canada, 2002-2013 

Reason  Year 
Total 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Labeling 471 624 357 333 280 257 368 411 789 315 343 303 4,851 
Hygienic 
condition/controls 71 262 246 82 57 28 55 48 132 39 26 22 1,068 

Additive 63 91 75 73 60 67 94 44 62 56 53 26 764 
Bacterial contamination 

9 10 54 15 17 34 39 222 58 163 61 39 721 

Adulteration/missing 
document 85 104 65 33 43 46 35 62 83 72 57 36 721 

Pesticide residues 4 10 61 14 11 2 167 15 13 8 55 23 383 
Mycotoxins 12 2 6 5 4 2 2 0 0 0 0 1 34 
Other contaminants 4 10 2 0 5 4 1 2 0 0 5 1 34 
Veterinary drugs 
residues 7 0 3 0 8 1 1 1 6 1 0 0 28 

Heavy metal 0 0 0 0 0 0 0 0 2 0 0 0 2 
Others 12 0 0 0 0 2 0 4 1 2 2 1 24 
Total 738 1,113 869 555 485 443 762 809 1,146 656 602 452 8,630 
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Table 5.7: Percent of rejections of the total reasons per year 

Reason  
Year 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
Labeling 64% 56% 41% 60% 58% 58% 48% 51% 69% 48% 57% 67% 
Hygienic 
condition/controls 10% 24% 28% 15% 12% 6% 7% 6% 12% 6% 4% 5% 
Additive 9% 8% 9% 13% 12% 15% 12% 5% 5% 9% 9% 6% 

Bacterial contamination 
1% 1% 6% 3% 4% 8% 5% 27% 5% 25% 10% 9% 

Adulteration/missing 
document 12% 9% 7% 6% 9% 10% 5% 8% 7% 11% 9% 8% 
Pesticide residues 1% 1% 7% 3% 2% 0% 22% 2% 1% 1% 9% 5% 
Mycotoxins 2% 0% 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 
Other contaminants 1% 1% 0% 0% 1% 1% 0% 0% 0% 0% 1% 0% 

Veterinary drugs residues 
1% 0% 0% 0% 2% 0% 0% 0% 1% 0% 0% 0% 

Heavy metal 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
Others 2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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There were only 169 rejections of Canadian agri-food consignments by the EU over the period 2002-2013 

(Table 5.9).  Of these rejections, cereal products and seafood products made up 60 percent.  There were 

only six rejections of fruits and vegetables and products, accounting for a mere four per cent of total 

rejections.  Nuts and edible seeds alone made up thirty one percent of EU rejections due to a single 

compliance issue over the period 2002-2013 where the presence of genetically modified materials in flax 

seeds resulted in 53 of the 169 rejections.  

 

Figure 5.8 presents the trend in the number of EU rejections of Canadian agri-food exports and the value 

of all Canadian agri-food exports over the period 2002-2013.  Apart from the 2009 flax seed incident 

mentioned earlier, the number of rejections has remained relatively stable over the indicated time period, 

increasing very slightly.  The value of agri-food imports from Canada has increased steadily over time 

with a small dip around 2009.  The trend in unit rejection for Canadian agri-food imports to the EU looks 

almost identical to that of the rejection rate (Figure 5.9).    The  unit  rejection  rate  continued  it’s  constant  

trend after the momentary spike in 2009 due to the flax seed rejections.   

 

The number of rejections and the unit rejection rate for top exporters into the EU is presented in Table 

5.9.  Canadian rejections are the second lowest to Norway, out of six top importers, and in terms of unit 

rejection rate, Norway just out-performs Canada.  As for the relative rejection rate, Canada fares well as a 

‘good’  performer  along  with  countries  such  as  the  US, China and Norway (Figure 5.10).   

 

For the EU, the major reasons for rejections were mycotoxins, additives, bacterial contamination and 

pesticide residues, coming in at thirty two percent, thirteen per cent, and eleven per cent, respectively 

(Table 5.10).  Labeling only made up one per cent of EU rejections. As for Canadian rejections, 56 

percent were due to labeling, while a mere eight percent were from adulteration/missing documents.  
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Figure 5.8. Trend in value of EU imports and number of rejections of agri-food products from 
Canada, 2002-2013 

 

 
Figure 5.9. Trend in unit rejection rate for Canadian agri-food exports to the EU, 2002-2013 

 

0

500

1000

1500

2000

2500

3000

3500

0

10

20

30

40

50

60

70

80

90

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Number of Rejections Value of Agri-Food Product Imports

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

R
ej

ec
tio

ns
 p

er
 U

S$
 m

ill
io

n



 

 59 

 

Table 5.8. Number of EU rejections of agri-food product imports from Canada by commodity, 2002-2013 

Product Group Year Total 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013  

Beverage 0 0 0 0 0 0 0 0 0 1 0 1 2 
Cereals and bakery products 0 0 0 0 3 1 0 15 7 1 0 0 27 
Confectionery and sugar 0 0 1 1 0 0 0 0 0 2 0 0 4 
Dairy 0 1 0 0 0 0 0 0 0 0 0 0 1 
Fats and vegetable and animal 
oils 0 0 1 0 0 0 0 0 0 0 0 0 1 

Feed materials 0 0 0 0 2 5 4 4 2 0 0 1 18 
Seafood products 0 5 1 3 1 1 2 11 3 3 1 2 33 
Food additive 0 1 0 0 0 0 0 0 0 0 0 0 1 
Fruits and vegetables and 
products 0 0 0 0 0 0 1 0 0 3 2 0 6 

Herbs and spices 0 0 0 0 0 0 1 0 0 0 0 0 1 
Meat and meat products 0 0 0 1 0 2 0 0 0 0 2 0 5 
Nuts, nuts products and seed 0 0 0 0 0 0 2 48 3 0 0 0 53 
Other processed foods 0 0 1 1 2 3 0 1 1 2 5 1 17 
Total  0 7 4 6 8 12 10 79 16 12 10 5 169 
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 Table 5.9. Number of EU rejections of agri-food products from selected countries, 2002-2013 

 

 
 
 
 
 

 
 

Country 
Year 

Average 

Average 
Annual 
Imports 

2002-2013 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013   

Number of Rejections 
Brazil 102 116 109 124 89 58 61 83 109 94 109 178 103 13,991 
United 
States 25 53 51 74 231 185 144 221 155 105 122 86 121 9,272 

Argentina 11 42 46 57 75 46 58 124 158 93 51 73 70 7,635 
China 147 126 140 177 189 263 388 225 295 346 320 270 241 5,252 
Norway 1 4 14 13 10 4 4 6 3 9 10 1 7 4,404 
Canada 0 7 4 6 8 12 10 79 16 12 10 5 14 2,396 
Average 5 8 9 10 9 9 10 10 10 12 11 9 9   

Unit Rejection Rate 
Brazil 0.014 0.013 0.010 0.011 0.008 0.004 0.003 0.005 0.00

7 
0.005 0.00

6 
0.01

1 
0.01 13,991 

United 
States 

0.004 0.007 0.007 0.010 0.029 0.019 0.013 0.027 0.01
6 

0.009 0.01
2 

0.00
7 

0.01 9,272 
Argentina 0.002 0.008 0.008 0.010 0.011 0.005 0.005 0.015 0.01

9 
0.010 0.00

6 
0.01

0 
0.01 7,635 

China 0.075 0.052 0.046 0.047 0.041 0.045 0.057 0.038 0.04
5 

0.044 0.04
5 

0.03
7 

0.05 5,252 
Norway 0.000 0.002 0.005 0.004 0.003 0.001 0.001 0.001 0.00

1 
0.001 0.00

2 
0.00

0 
0.00 4,404 

Canada 0.000 0.004 0.002 0.003 0.004 0.004 0.003 0.033 0.00
6 0.003 0.00

4 
0.00

2 0.01 2,396 

Total 0.017 0.024 0.022 0.024 0.020 0.016 0.014 0.018 0.01
7 0.016 0.01

8 
0.01

4 0.018   
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Figure 5.10. Relative rejection rate for all agri-food exporters to the EU, 2002-2013 
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Table 5.10. Reasons for EU rejections of agri-food products from selected countries, 2002-2013 

Country 

Reasons for Product Detentions 

Total 
Labeling 

Adulteratio
n/missing 
document 

Hygienic 
condition/
controls 

Additive 
Bacterial 

contamina
tion 

Pesticide 
residues 

Other 
contamin

ants 

Veterinary 
drugs 

residues 
Mycotoxins Heavy 

metal Packaging Others 

Brazil 6 46 84 141 454 46 20 148 277 40 29 5 1,324 
United 
States 24 325 66 384 56 27 76 11 543 50 11 82 1,689 

Argentina 0 16 68 28 184 46 11 30 418 18 3 1 869 
China 33 416 122 531 93 249 266 330 830 112 24 121 3,247 
Norway 0 0 2 10 25 0 15 0 1 3 0 1 90 
Canada 2 88 12 18 23 3 8 4 6 7 0 6 186 
Total 193 1,417 1,371 3,453 2,955 2,964 1,589 1,674 8,122 1,280 190 567 25,775 

Country Percent of Total Reasons for Product Detentions 
Brazil 3% 3% 6% 4% 15% 2% 1% 9% 3% 3% 15% 1%   
United 
States 12% 23% 5% 11% 2% 1% 5% 1% 7% 4% 6% 14%   
Argentina 0% 1% 5% 1% 6% 2% 1% 2% 5% 1% 2% 0%   
China 17% 29% 9% 15% 3% 8% 17% 20% 10% 9% 13% 21%   
Norway 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0% 0%   
Canada 1% 6% 1% 1% 1% 0% 1% 0% 0% 1% 0% 1%   
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5.4 Cereal products 
 
Examining border rejections data as a whole can provide a broad picture of compliance performance of 

different countries across time.  However, examining the data on a disaggregated level allows us to 

determine where and why compliance challenges are faced.  We will now be looking at the top three 

rejected products on which this thesis focuses.  Because there are so few EU rejections of Canadian 

exports of these products, the remainder of this report will focus exclusively on US rejections.  The 

commodities in question were chosen based on their high level of exports from Canada into the US as 

well as their high refusal rate.  Figure 5.11 below presents the value of exports of the three commodity 

groups from Canada to the US and the world over the period 2002-2013.   

 

Canada is the largest importer of cereal products into the United States, making up 46 percent of total 

imports in 2013.  The top five importers of cereal products to the US after Canada are: Mexico, Thailand, 

Italy, Chile, and Germany.  The US imports cereal products much more than it exports, with an average 

trade deficit of 1.1 million over the years 2001-2013, and a percent change increase of 194 (USITC, 

2014).  

 

 Breakfast cereal was once a staple in the American diet, but has lately been losing popularity to more 

healthy breakfast alternatives (Storm, S. 2014).  In fact, the cereal business has been experiencing 

declining sales over the last decade (Storm, S. 2014).  Since Canadian cereal products have quite a large 

presence in American grocery stores, it would not be surprising if American producers appealed to 

government for aid in obtaining a competitive edge.    
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Figure 5.11. Major Canadian Exports to the US Versus the World from 2001-2013. 
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There were 888 US border rejections of cereals and cereal products from Canada from 2002 to 2013 

(Table 5.3).  The number of annual rejections ranged from 10 to 198, with an average of 74 (Table 5.12).  

A sudden drop in US border rejections of cereal products is clear after 2009.   Figure 5.12 shows two 

opposing trends in the number of US rejections of Canadian cereal product imports and the total value of 

Canadian cereal product imports into the U.S over the period 2002-2013.  Other than the sharp peak in 

2004 due to a single occurrence of US rejections of Canadian cookie imports from a single exporter and a 

slight increase in 2009, the trend of US rejections of Canadian cereal products has been declining over the 

whole period.  The trend in the value of imports, however, very clearly shows that cereal product imports 

from Canada have been steadily increasing over the whole period.  It is interesting to note the small peak 

in rejections following the slight surge in the value of imports in 2008 and 2009.   

 

The relative downward trend in US rejections of Canadian cereal products over the years 2002-2013 can 

be seen in Figure 5.13, depicting the unit rejection rate.  As previously discussed, this can either be a 

result of improved Canadian compliance resulting in fewer US rejections, or a consequence of inadequate 

inspection of imports by the FDA due to a lack of resources. 
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Figure 5.12: Trend in value of US imports and number of rejections cereal products from Canada, 
2002-2013 

 

Figure 5.13.Trend in unit rejection rate for Canadian cereal product exports to the US, 2002-2013 

 

 

Although Canada has some of the highest numbers of US rejections of cereal products, topped only by 

Mexico, Canada has the lowest unit rejection rate of the major cereal product exporters to the US, 

followed by Germany, and then Italy (Table 5.12).  In terms of compliance, Mexico is one of the worst 
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performers, with an average unit rejection rate of .265 over the period 2002-2013.  Canada was also the 

largest exporter to the US during  this  period,  and  was  placed  as  a  large  ‘good’  performer  on  the  relative 

rejection rate scale (Figure 5.14).   

 

The top reasons for rejections of cereal products in the US over the period 2002-2013 are: labeling, 

additives, and hygienic conditions/controls, making up respectively sixty, sixteen and eleven percent of 

total reasons for rejections (Table 5.13).  In Canada, the most important cause of cereal product rejection 

to the US by far was labeling issues, making up seventy per cent of US cereal product rejections from 

Canada. 

 

Table 5.13 presents the US reasons for rejection of Canadian cereal product imports for each year from 

2001-2013.  Note that the majority of rejections due to labeling happened between 2001-2009, dropping 

off substantially in 2010 and remaining consistently low for the next three years.  Also of interest are the 

rejections due to hygienic condition/controls.  Although these rejections make up twelve per cent of the 

total rejections during the time period, 85 percent of them happened in 2004.  This was due to a singular 

event in May 2004 due to unsanitary preparation conditions for cookies by one firm.  The percent of each 

reason for rejection by year is shown in Table 5.14.  Again, we see that labeling holds the highest 

percentage of reasons for refusals over the period 2002-2013.  
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Table 5.11. Number of US rejections of cereal products from selected countries, 2002-2013 

Country 

Year 

Average 

Average 
Annual 

Imports 2002-
2013 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Number of Rejections 

Canada 78 81 198 86 93 67 61 106 54 34 20 10 74 3,423 

Germany 3 0 28 3 0 4 13 14 5 9 3 9 8 171 

Italy 38 33 10 9 24 16 28 3 49 18 15 29 23 336 

Mexico 202 155 75 66 91 61 88 120 269 112 68 84 116 593 

Thailand 33 30 48 40 42 33 52 36 30 15 25 22 34 422 

Average 5 4 5 5 5 4 5 6 5 3 3 4 4   

Unit Rejection Rate 

Canada 0.041 0.041 0.090 0.037 0.033 0.020 0.013 0.028 0.014 0.008 0.004 0.002 0.028 3,423 

Germany 0.039 0.000 0.228 0.025 0.000 0.027 0.064 0.077 0.026 0.040 0.012 0.031 0.047 171 

Italy 0.168 0.135 0.038 0.030 0.076 0.045 0.077 0.009 0.140 0.046 0.034 0.066 0.072 336 

Mexico 0.894 0.581 0.241 0.194 0.222 0.114 0.137 0.177 0.347 0.120 0.068 0.084 0.265 593 

Thailand 0.193 0.133 0.185 0.159 0.145 0.095 0.102 0.070 0.052 0.025 0.039 0.032 0.103 422 

Total 0.321 0.213 0.245 0.221 0.198 0.141 0.147 0.185 0.150 0.069 0.075 0.083 0.147   
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Figure 5.14. Relative rejection rate for all cereal products exporters to the US, 2002-2013. 
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Table 5.12. Reasons for US rejections of cereal products from selected countries, 2002-2013 

Country 

Reasons for Rejection Total 
Adulteration

/missing 
document 

Additiv
e 

Mycotoxin
s 

Other 
contami

nants 

Hygienic 
condition
/controls 

Pesticide 
residues Labeling Packaging 

Bacterial 
contamin

ation 

Heavy 
metal 

Veterinary 
drugs 

residues 
Others  

Mexico 330 735 19 0 41 5 1,268 0 55 0 0 0 2,453 
Canada 11 284 1 1 195 4 1,177 0 0 0 0 0 1,673 
Italy 59 26 0 0 8 21 582 0 3 0 0 2 701 
Thailand 37 74 1 0 267 21 200 0 0 0 0 1 601 
German
y 0 8 0 0 2 1 293 0 0 0 0 0 304 

Total 1,387 4,146 58 358 2,886 1,107 15,766 10 464 0 0 20 26,202 
Country Percent of Total Reasons for Product Detentions 

Mexico 24% 18% 33% 0% 1% 0% 8% 0% 12% 0% 0% 0%   
Canada 1% 7% 2% 0% 7% 0% 7% 0% 0% 0% 0% 0%   
Italy 4% 1% 0% 0% 0% 2% 4% 0% 1% 0% 0% 10%   
Thailand 3% 2% 2% 0% 9% 2% 1% 0% 0% 0% 0% 5%   
German
y 0% 0% 0% 0% 0% 0% 2% 0% 0% 0% 0% 0%   
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Table 5.13. Reasons for US rejections of cereal products from Canada, 2002-2013 

Reason Year 
Total 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Labeling 125 117 53 115 166 100 108 173 85 71 32 32 1,177 
Additive 32 19 9 36 42 24 24 24 42 20 11 1 284 
Hygienic 
condition/controls 0 14 166 3 4 1 0 0 1 2 3 1 195 

Adulteration/missing 
document 0 0 0 0 0 5 0 0 0 2 1 3 11 

Pesticide residues 
0 0 0 1 0 0 0 0 0 0 2 1 4 

Mycotoxins 0 0 0 0 0 0 0 0 0 0 0 1 1 
Other contaminants 

0 0 0 0 0 0 0 0 0 0 1 0 1 

Sub-total 157 150 228 155 212 130 132 197 128 95 50 39 1,673 
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Table 5.14 Percent of rejections of the total reasons per year of cereal products from Canada 

Reason  

Year 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Labeling 80% 78% 23% 74% 78% 77% 82% 88% 66% 75% 64% 82% 

Additive 20% 13% 4% 23% 20% 18% 18% 12% 33% 21% 22% 3% 

Hygienic condition/controls 
0% 9% 73% 2% 2% 1% 0% 0% 1% 2% 6% 3% 

Adulteration/missing 
document 

0% 0% 0% 0% 0% 4% 0% 0% 0% 2% 2% 8% 

Pesticide residues 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 4% 3% 

Mycotoxins 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 3% 

Other contaminants 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 2% 0% 
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5.5 Fruits and vegetables and products 
 
In  2011, of all domestically consumed foods in the US 60 percent of fresh fruits were imports (Scheer, R. 

and D. Moss, 2011).  Import tariffs for fruit and vegetables in the United States are much lower than in 

other counties, with the global average tariff being 50 percent of the import value, and over half of 

American tariffs at less than 5 percent (Johnson, R. 2014).  Tariffs levied on imports by members of the 

WTO can either be applied or bound.  Bound tariffs have a ceiling set by the WTO, and applied tariffs are 

set by the country, and can be either lower than or equal to the bound tariff.  The import tariffs charged on 

US imports of fruits and vegetables are comprised almost equally of bound and applied tariffs (WTO, 

2015).   

 

Since the creation of the WTO, US food imports have risen by 97 percent, while exports only increased 

by 1 percent (Public Citizen, 2013).  The United States had started to experience a trade deficit in fresh 

and processed fruits and vegetables since in the 1970’s,  and  since  the  1990’s  it  started  growing  rapidly.    

Figure 5.15 shows the growing deficit in fruit and vegetables trade between the years 1990 and 2011 

Figure 5.15. US Fruit and Vegetable Trade (Excluding Nuts), 1990-2011 

 
Source: Johnson, R. 2014. Includes fresh and processed products; excludes nuts.  
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Based on Figure 5.15, it seems likely that incentives exist for the domestic fruit and vegetable industries 

to push for protectionist measures.  Of these fruit and vegetable imports, 12 percent were Canadian in 

2011.  In fact, between 2001 and 2011, the percent share of Canadian fruit and vegetable imports have 

risen by 7.8 percent (Johnson, R. 2014).  Most of these imports are fresh, unprocessed fruits and 

vegetables.  Because of the significant presence of Canadian fruits and vegetable imports in the US, and 

the growing trade deficit of American fruit and vegetables, this will be one of the commodities used to 

model political influence in import refusals.  Much of the trade data used in this study is organized by 2-

digit Harmonized Commodity Description and Coding System (HS), which groups nuts and fruits 

together.  Because of this, nuts are included in this commodity category, although they make-up a 

negligible portion.   

 
Although in our analysis we focus solely on raw fruits and vegetables and nuts, this section includes fruit 

and vegetable products, as it is an update of a previous report that included these products.  Canada 

averages seventy-five rejections of fruits and vegetables and products by the US, with 904 total rejections 

over the period 2002-2013 (Table 5.15).  Among the top suppliers to the US, Mexico and China have the 

most rejections over this period.  Canadian exports of fruits, vegetables and products to the US have 

steadily increased over the indicated eleven years, while US rejections of the same imports from Canada 

have remained somewhat stable over the same period, save for the years 2008 and 2010 (Figure 5.16).  

These spikes are due to two separate instances of non-compliance.  The first was a result of pesticide 

residues in cucumbers from a single supplier in August 2008, and the second was a result of several 

instances of misbranded olives from a single supplier.  The trend in unit rejection rate for Canadian fruits 

and vegetables and products is presented in Figure 5.17, showing a slight overall decrease in unit rejection 

rate over the years 2002-2013.  In  terms  of  compliance  capacity,  Canada’s  unit  rejection  rate  falls  in  the  

middle at .033, faring better than China and Mexico (Table 5.15),  and  comes  in  as  a  large  ‘good’  

performer based on the relative rejections rate (Figure 5.18).  Chile and Costa Rica had much lower levels 

of rejections than Canada, as well as better unit rejection rates.  
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The top three reasons for US border rejections of fruits and vegetables and products were: 

adulteration/missing document, labeling, and pesticide residues, making up 72 percent of total US 

rejections (Table 5.16).  In the case of Canada, the top reasons for US border rejections of fruits and 

vegetables in order of magnitude were labeling, pesticide residue and adulteration/missing document 

(Table 5.17).  Pesticide residues came up in 37 percent of Mexican rejections, while only 23 percent of 

rejected Canadian imports were in violation of US pesticide residue limits.  Rejections of Canadian 

imports due to pesticide residues were quite sporadic over the period 2002-2013, in particular 2008 with 

166 rejections alone.  Further investigation shows that this was one event in August of 2008 from a 

shipment of cucumbers by a single firm.  The percentage of reasons for rejection per year is shown in 

table 5.18.  Note that pesticides and labeling account for 75% and 74% in the years 2008 and 2010, 

respectfully, accounting for the spikes observed in Figure 5.16.   
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Figure 5.16: Trend in value of US imports and number of rejections of fruits and vegetables and 
products from Canada, 2002-2013 

 

Figure 5.17: Trend in unit rejection rate for Canadian Fruit and Vegetable product imports by the 
US, 2002-2013 
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Table 5.15. Number of US rejections of fruit and vegetables and products from selected countries, 2002-2013 

Country 

Year 

Average 
Average 
Annual 
Imports 

2002-2013 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Number of Rejections 
Canada 59 70 96 39 50 40 196 45 183 33 67 26 75 2,260 
Chile 16 25 13 10 12 15 16 33 38 25 10 24 20 1,696 
China 210 309 327 308 225 203 187 256 216 174 196 192 234 1,284 
Costa Rica 32 17 19 11 13 5 2 5 7 16 31 18 15 987 
Mexico 880 517 978 954 650 588 289 429 509 924 385 548 638 5,961 
Average 14 12 15 14 12 12 8 9 9 8 7 7 11   

Unit Rejection Rate 
Canada 0.042 0.042 0.052 0.020 0.023 0.018 0.079 0.019 0.075 0.012 0.024 0.008 0.033 2,260 
Chile 0.015 0.022 0.010 0.007 0.007 0.009 0.009 0.017 0.019 0.013 0.005 0.011 0.012 1,696 
China 0.557 0.572 0.454 0.362 0.223 0.135 0.103 0.188 0.139 0.095 0.100 0.101 0.182 1,284 
Costa Rica 0.045 0.022 0.027 0.015 0.013 0.005 0.002 0.005 0.006 0.014 0.025 0.014 0.015 987 
Mexico 0.296 0.152 0.247 0.210 0.137 0.104 0.048 0.070 0.068 0.113 0.044 0.056 0.107 5,961 
Total 0.289 0.227 0.253 0.209 0.169 0.146 0.097 0.106 0.096 0.078 0.062 0.062 0.130   
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Figure 5.18. Relative rejections rate for fruit and vegetables and products importers to the US, 2002-2013 
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Table 5.16. Reasons for US rejections of fruit and vegetables and products from selected countries, 2002-2013.   

Country 

Reason for Rejection Total 
Adulteration

/missing 
document 

Labelin
g 

Pesticid
e 

residues 

Hygienic 
condition
/controls 

Additiv
e 

Bacterial 
contamin

ation 

Other 
contaminant

s 

Packagin
g 

Heavy 
metal 

Mycotoxin
s 

Veterinar
y drugs 
residues 

Others  

United States 
Mexico 411 655 3,246 2,753 249 1,330 16 4 8 5 0 12 8,689 

China 911 1,019 674 1,267 1,030 16 21 1 7 0 1 1 4,948 
Canada 226 781 359 140 52 17 3 0 0 14 0 0 1,592 
Chile 34 18 94 141 2 2 0 0 0 0 0 0 291 
Costa 
Rica 40 13 125 19 0 19 1 0 0 0 0 0 217 

Total 12,046 11,785 10,077 7,367 3,455 1,709 169 58 47 33 1 39 46,786 

Country Percent of Total Reasons for Product Detentions 
Mexico 3% 6% 32% 37% 7% 78% 9% 7% 17% 15% 0% 31%   
China 8% 9% 7% 17% 30% 1% 12% 2% 15% 0% 100% 3%   
Canada 2% 7% 4% 2% 2% 1% 2% 0% 0% 42% 0% 0%   
Chile 0% 0% 1% 2% 0% 0% 0% 0% 0% 0% 0% 0%   
Costa 
Rica 0% 0% 1% 0% 0% 1% 1% 0% 0% 0% 0% 0%   
 

 

 

 
 
 
 



 

 
 
 

80 

 
Table 5.17. Reasons for US rejections of fruit and vegetables and products from Canada, 2002, 2013 

Reason  Year Total 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013  

Labeling 68 84 37 42 17 53 25 36 286 80 43 10 781 
Pesticide 
residues 2 9 60 13 11 2 166 14 13 6 52 11 359 

Adulteration/
missing 
document 

22 26 25 4 23 15 14 14 28 42 1 12 226 

Hygienic 
condition 
/controls 

7 13 10 7 11 5 6 11 58 1 5 6 140 

Additive 4 7 7 8 3 3 3 1 1 6 9 0 52 
Bacterial 
contamination 1 0 0 0 0 1 7 0 0 0 1 7 17 

Mycotoxins 11 0 0 1 1 1 0 0 0 0 0 0 14 
Other 
contaminants 1 0 0 0 1 0 0 0 0 0 1 0 3 

Sub-total 116 139 139 75 67 80 221 76 386 135 112 46 1,592 



 

 
 
 

81 

Table 5.18: Percent of rejections of the total reasons per year of fruits and vegetables and products from Canada 

Reason  
Year 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Labeling 59% 60% 27% 56% 25% 66% 11% 47% 74% 59% 38% 22% 
Pesticide residues 2% 6% 43% 17% 16% 3% 75% 18% 3% 4% 46% 24% 
Adulteration/missing 
document 19% 19% 18% 5% 34% 19% 6% 18% 7% 31% 1% 26% 
Hygienic 
condition/controls 6% 9% 7% 9% 16% 6% 3% 14% 15% 1% 4% 13% 
Additive 3% 5% 5% 11% 4% 4% 1% 1% 0% 4% 8% 0% 
Bacterial 
contamination 1% 0% 0% 0% 0% 1% 3% 0% 0% 0% 1% 15% 
Mycotoxins 9% 0% 0% 1% 1% 1% 0% 0% 0% 0% 0% 0% 
Other contaminants 1% 0% 0% 0% 1% 0% 0% 0% 0% 0% 1% 0% 
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5.6 Seafood 
 
Seafood consumption in the US has been increasing, with 80 percent of domestically consumed seafood 

being imported by the US in 2011 (Scheer, R. and D. Moss, 2011).  Of this, three quarters are fresh and 

frozen seafood, while canned seafood makes up only one quarter (Seafood Health Facts, 2014).  As the 

world’s  largest  seafood  importer  (Grant  and  Anders,  2010),  the  US imports 85 percent from developing 

countries.  There is a good deal of risk involved with seafood imports, and the less stringent food safety 

regulations in developing countries further increase the risk.  In fact, seafood imports into the US have the 

most food safety violations, and import refusals.  

 

The catfish industry in the southern US is one of the biggest seafood producers in the country, however it 

has started to suffer with a 50 percent decline in production from 2003 to 2011 (Urch, M. 2014).  

Vietnamese Pangasius imports have been one of the industries biggest competitors.  Recently, Congress 

passed a provision in the Farm Bill requiring seafood (among meat and eggs) imports to have been 

processed in comparable environments to that of domestic commodities.  This provision, called the catfish 

inspection program, was continued in the 2014 farm bill originally authorized in 2008 after numerous 

lobbying attempts by the catfish industry to do so (Urch, M. 2014).  The catfish inspection program 

conveniently blocks out Vietnamese Pangasius imports because US environmental conditions are 

impossible to replicate in Vietnam.   

 

As with the fruit and vegetable industry, the American seafood industry has experienced a growing trade 

deficit (Figure 5.19).  Given the existing protectionist conditions in the seafood industry, it would not 

come to a surprise if our model found evidence suggesting domestic political interests driving some 

import refusals of Canadian seafood.   
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Figure 5.19. US Trade Balance in Seafood, 2002-2011 

 
Source: NOAA. 2014.   

 

Over the period 2002-2013, Canada was the largest exporter of seafood products to the US, followed by 

China and Thailand.  The value of Canadian seafood imports to the US has seen a very steady rise, with a 

28 percent increase over the selected time period, while US rejections of Canadian seafood imports have 

dropped sharply over the same period (Figure 5.20).  A clear improvement in compliance performance 

from Canada can be seen in the unit rejections over time (Figure 5.21).   

 

Although Canada was the largest supplier of seafood to the US it had the lowest unit rejection rate of the 

top exporters over this period (Table 5.19).    Meanwhile, China and Indonesia had the highest unit 

rejection rate of the top suppliers over the same period, with .099 and .220 unit rejections per US$ 1 

million of exports, respectively.  Canada  is  positioned  as  a  large  ‘good’  performer  in  the  relative rejection 

rate (Figure 5.22), along with China, located immediately below the 45° dividing line.  Indonesia was the 
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only  country  among  the  top  importers  that  was  positioned  as  a  large  but  ‘poor’  performer  over  the  2002-

2013 time period.   

 

The top reasons for US rejections of seafood products over the period 2002-2013 are: hygienic 

condition/controls, bacterial contamination, and labeling – making up seventy-seven percent of total 

rejections (Table 5.20).  Canadian reasons for US rejections of seafood products accounted for two, two, 

and five percent of total hygienic condition/controls, bacterial contamination, and labeling reasons, 

respectively.   The top reasons for US rejections of seafood products were the same for Canadian and total 

imports (Table 5.21).  For Canada, imports rejected on the grounds of hygienic condition/controls, 

bacterial contamination, and labeling make up 84 percent of total rejections.  Rejections due to hygienic 

condition/controls have decreased over the period 2002-2013, while rejections due to labeling and 

bacterial contamination have experienced large fluctuations. 
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Figure 5.20. Trend in value of US imports and number of rejections of Seafood from Canada, 2002-
2013 

 

Figure 5.21. Trend in unit rejection rate for Canadian seafood imports to the US, 2002-2013 
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Table 5.19. Number of US rejections of seafood products from selected countries, 2002-2013. 

Country 

Year  
 
Average 

  Average Annual 
Imports 2002-2013 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Number of Rejections 
Canada 97 100 60 60 31 14 33 30 23 34 47 18 46 2,268.333 
Chile 25 28 31 22 20 17 5 19 16 19 19 17 20 965.500 
China 119 132 107 157 302 388 203 211 241 266 148 140 201 2,030.083 
Indonesia 122 230 267 174 227 280 271 211 297 167 145 72 205 931.917 
Thailand 109 101 114 130 71 80 76 79 118 76 69 58 90 1,895.000 
Average 10 9 10 8 8 8 8 8 7 6 5 4 7   

Unit Rejection Rate 
Canada 0.047 0.047 0.028 0.028 0.014 0.006 0.015 0.015 0.010 0.013 0.019 0.007 0.020 2,268.333 
Chile 0.040 0.035 0.038 0.024 0.019 0.015 0.004 0.024 0.025 0.020 0.017 0.011 0.021 965.500 
China 0.131 0.109 0.081 0.103 0.148 0.182 0.089 0.099 0.096 0.096 0.054 0.050 0.099 2,030.083 
Indonesia 0.288 0.502 0.394 0.226 0.275 0.304 0.236 0.222 0.288 0.137 0.111 0.050 0.220 931.917 
Thailand 0.077 0.067 0.080 0.081 0.037 0.043 0.037 0.038 0.050 0.029 0.032 0.034 0.048 1,895.000 
Total 0.203 0.174 0.181 0.144 0.120 0.119 0.114 0.120 0.107 0.075 0.068 0.043 0.114   
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Figure 5.22.  Relative rejections rate for seafood product exporters to the US, 2002-2013. 
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Table 5.20. Reasons for US rejections of seafood products from selected countries, 2002-2013 

Country 

Reason for Rejection 

Total Hygienic 
condition
/controls 

Bacterial 
contamin

ation 
Labeling 

Adulteration
/missing 

document 

Veterinary 
drugs 

residues 

Other 
contami

nants 

Additiv
e 

Pesticide 
residues Packaging Heavy 

metal 
Mycotoxin

s Others 

Indonesi
a 1,671 1,324 146 7 207 228 173 0 0 0 0 3 3,759 

China 1,011 374 398 158 1,084 40 422 12 6 0 0 46 3,551 
Thailand 888 351 179 153 27 48 7 4 0 0 0 11 1,668 
Canada 262 163 227 78 9 18 7 3 0 0 0 13 780 
Chile 162 88 47 33 15 27 0 0 0 1 0 0 373 
Total 12,382 7,232 4,252 2,949 1,896 1,295 867 26 21 5 0 146 31,071 

Country Percent of Total Reasons for Product Detentions 
Indonesi
a 13% 18% 3% 0% 11% 18% 20% 0% 0% 0% 0% 2%   
China 8% 5% 9% 5% 57% 3% 49% 46% 29% 0% 0% 32%   
Thailand 7% 5% 4% 5% 1% 4% 1% 15% 0% 0% 0% 8%   
Canada 2% 2% 5% 3% 0% 1% 1% 12% 0% 0% 0% 9%   
Chile 1% 1% 1% 1% 1% 2% 0% 0% 0% 20% 0% 0%   
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Table 5.21.  Reasons for US rejections of seafood products from Canada, 2002-2013. 

Reason  Year 
Total 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Hygienic 
condition/controls 57 52 17 41 13 3 8 19 8 18 14 12 262 

Labeling 28 46 18 29 10 1 14 12 16 18 31 4 227 
Bacterial 
contamination 4 4 27 6 8 3 17 3 11 17 54 9 163 

Adulteration/missing 
document 17 25 9 9 2 8 2 1 0 2 2 1 78 

Other contaminants 
3 6 1 0 3 2 1 2 0 0 0 0 18 

Veterinary drugs 
residues 0 0 0 0 8 1 0 0 0 0 0 0 9 

Additive 0 1 3 0 0 0 0 0 0 0 3 0 7 
Pesticide residues 2 1 0 0 0 0 0 0 0 0 0 0 3 

Others 12 0 0 0 0 0 0 0 0 0 1 0 13 
Sub-total 123 135 75 85 44 18 42 37 35 55 105 26 780 
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Table 5.22. Percent of rejections of the total reasons per year of seafood products from Canada 

Reason  
Year 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Labeling 23% 34% 24% 34% 23% 6% 33% 32% 46% 33% 30% 15% 

Bacterial contamination 
3% 3% 36% 7% 18% 17% 40% 8% 31% 31% 51% 35% 

Adulteration/missing 
document 

14% 19% 12% 11% 5% 44% 5% 3% 0% 4% 2% 4% 

Other contaminants 
2% 4% 1% 0% 7% 11% 2% 5% 0% 0% 0% 0% 

Veterinary drugs residues 

0% 0% 0% 0% 18% 6% 0% 0% 0% 0% 0% 0% 
Additive 0% 1% 4% 0% 0% 0% 0% 0% 0% 0% 3% 0% 

Pesticide residues 
2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

Others 10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 



 

 
 
 

91 

5.7 Concluding remarks 
 

When examining the border rejection data, the first thing to notice is the large difference in number of 

border rejections by the EU versus the US.  In fact, the average number of US border rejections over the 

period 2002-2013 is over four times higher than that of the EU, while the value of EU imports from all 

countries over the same time period is actually higher than that of the US.  The trend in unit rejection rate 

for EU imports from all countries, as well as just Canada was much lower than that of the US over the 

period 2002-2013 (save for the year 2009), however the US experienced a much larger decrease in unit 

rejections over the same time period.  In the case of cereal product exports to the US, Canada was one of 

the best performers and largest exporters.  Compared to Canada’s  largest  exporting  competitors  of  cereal  

products to the US, it had the lowest unit rejection rate. 

 

Canada was the second largest exporter of fruits, vegetables and products into the US over the period 

2002-2013, with Mexico coming in first.  Canada’s  unit  rejection  rate  for  fruits,  vegetables  and  products  

fared  well  compared  to  it’s  competitors,  falling  in  the  middle  at  .033,  and  came  in  as  a  large  ‘good’  

performer based on the relative rejections rate.   

 

It is interesting to note the fast decline in US rejections of Canadian seafood over the study period – 

particularly while the value of imports has been steadily rising.  It is especially interesting considering the 

characteristically risky nature of seafood.  Additionally, the unit rejection rate shows a broad picture of 

improving Canadian compliance in terms of seafood imports.   

 

Most of the US rejections of Canadian agri-food product exports are due to issues with labeling and 

hygienic condition/controls, while for the EU, it is mycotoxins, additives and pesticide residues.  For both 

Canadian exports of cereals and fruits, vegetables and nuts, the top reason for US rejections was due to 
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labeling.  For Canadian exports of seafood, the highest number of US rejections was due to hygienic 

condition/controls.   

 

The analysis of border rejections concentrated on three Canadian commodity groups: fruits, vegetables 

and products, seafood products, and cereal products, based on their high US rejections and import value.  

As mentioned previously, the analysis in this chapter was an update of a report by Henson and Mendoza 

(2012) that covered these commodity groups from 2002-2010.  The focus of the political economy 

analysis below will be on similar commodity groups, however the difference is that we focus only on 

fresh vegetables, fruits and nuts as well as fresh or frozen seafood.  A brief analysis of the agri-food 

situation of these commodities in the US was also provided as additional justification for the use of these 

commodities.  

Chapter 6 : Political Economy Analysis of US Border Rejections of Canadian 

Agri-Food Exports 

6.1 Introduction 
 
The aim of this chapter is to empirically test the hypothesis that US food safety regulations are partially 

driven by political factors and used as barriers to trade.  US border rejections will serve as a proxy for 

food safety regulations and be modeled against variables representing political drivers as well as 

legitimate risk.  We use the count of border rejections rather than the unit rejection rate as a better means 

of comparison to past studies using rejection data.  Also, the volume of trade is captured in our model, so 

the refusal count does take into account increases in volume.  This chapter describes the conceptual 

model, empirical modeling, variables, sources of data, and results.  I model the potential for political 

influence on food safety regulation with US border rejection data, using monthly count data of 

commodity refusals over the years 2001-2013 as the dependent variable.  Because the count data indicates 
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over-dispersion (when the variance is much larger than the mean), I ultimately use a negative binomial 

model.  Three models are developed, one for each commodity group, with 156 observations.  The 

variables are chosen to represent either legitimate risk to the importing country, non-risk, and other 

reasons for rejection, with the expectation being that significant non-risk variables will suggest possible 

political influence.    

6.2. Empirical Framework – Political Economy Model 
 
The conceptual framework assumes that border rejections of agri-food commodities result from legitimate 

risks (legitimate rejections), as well as political economy factors (illegitimate rejections).  The empirical 

model enables testing of hypotheses that both factors contribute to border rejections.  The model is 

designed such that variables  associated  with  risk  capture  “legitimate”  rejections  of  agri-food 

commodities, while non-risk  variables  capture  “illegitimate”  rejections  motivated  by  political  economy  

drivers.   The model is specified in Eq (1), where k is product and t is time (in months): 

Eq (1)   

• Refkt=  β0 +  β1Riskkt-1+β2CanRefkt-1+β3USRefkt-1+β4EURefkt-1+β5CanVolk +β6Alertskt-1 +β7Non-
riskkt-1+β8 CanVolkt-1 +  β9USVolkt-1+β10 CVADkt-1+β11%ΔWorldpricekt-3 +β12 %ΔCanpricekt-3 +β13 
Unempkt-1 +  β14GR  +  β15Lobbymak +β16Exchg  +  β17Outlier  +β18 Q1  +  β19Q2  +  β20Q3  +  εi 
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Table 6.1 Variables and Hypothesized Coefficient Signs 

Variable Description Expected 
Sign 

Risk 
Riskt-1 Food safety refusal t-1.  Refusal associated with health risk. Positive 

CanReft-1 Refusals of all Canadian products t-1. Indication of Canadian risk Positive 

USRefkt-1 US refusals of non-Canadian product t-1. Indication of non-
Canadian product risk Positive 

EURefkt-1   EU Refusals of Canadian product t-1. Indication of Canadian 
product risk Positive 

CanVolk Controls for Canadian trade volume (in 1,000,000 kg).  Positive 
Alertst-1  Controls for legitimate product risk Positive 

Outlier Dummy variable that indicates discrete food safety hazard events 
for fruit, vegetables and nuts and cereals.  Positive 

Non-Risk 
Non-riskt-1  Refusal associated with labeling and technical problems Positive 

CanVolkt-1   Lagged Canadian trade volume (in 1,000,000 kg).  More trade 
would create pressure for protection.  Positive 

USVolkt-1   Lagged world volume of traded product (in 1,000,000 kg).  
Increased trade would create pressure for protection. Positive 

CVADkt-1  Countervailing and Antidumping t-1 against Canadian products.  
Indication of explicit protection. Positive 

%ΔWorld 
pricekt-3   

Lagged change in world price by a quarter.  Decrease would create 
protection pressure.  Increase would reduce rejections. Negative 

%ΔCanprice
kt-3 

Lagged change in Canadian price by a quarter.  Decrease would 
create protection pressure.  Increase would reduce rejections. Negative 

Unempt-1  Lagged  unemployment  (‘000).  An  increase  in  unemployment  
would create political pressure for protection. Positive 

GR Great recession dummy variable.   Positive 

Lobbymak 
12-month moving average of lobby expenditure for each 
commodity (in $1000).  An increase is expected to result in more 
refusals. Positive 

Others 
Exch Exchange rate.  ($C/$US) Positive 
Q1 First quarter Neutral 
Q2 Second quarter Neutral 
Q3 Third quarter Neutral 

 

Three commodity groups are modeled:  (1) fruits, vegetables and nuts, (2) seafood, and (3) cereal 

products.  These groups were chosen based on two features that would be expected to reveal both 
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legitimate and illegitimate rejections: high import value from Canada into the US, as well as high 

numbers of rejections.  Table 5.3 in Chapter 5 shows total rejections for major imported agri-food 

products from Canada into the United States, including these commodities.  The variables are categorized 

as legitimate risk-based, or non-risk based (signifying political influence) and are presented in Table 6.1 

along with a description and their expected signs.   

6.3 Model 
 
The dependent variable in the models is the US rejection of each Canadian commodity of interest.  The 

data for the fruits, vegetables and nuts commodity group includes all fresh and frozen fruits and 

vegetables, and unprocessed nuts.  Seafood data includes all fresh and frozen unprocessed seafood.  

Cereal products data includes all cereal products made of milled grains and tapioca.  The US refusal data 

is  provided  by  the  Food  and  Drug  Administrations’  (FDA)  Operational  and  Administrative  System for 

Import Support (OASIS) on the FDA website1.  All trade data in this study is categorized by Harmonized 

System (HS) codes at the 2-digit level; however because the FDA has its own coding system for products, 

the FDA codes were matched with HS codes.  The HS codes for the specific commodity refusals are 07 

for fresh and frozen vegetables, 08 for Fruits, and Nuts, 19 for cereal and bakery products, and 03 for 

seafood products.  Nuts are included in the fruits and vegetables model because they are included with the 

HS code 08.   

6.3.1 Risk  
 
The reasons for rejection of the response variable are accessed and categorized into two separate dummy 

variables: risk and non-risk.  The risk-related reasons include adulteration such as presence of filth, 

salmonella, listeria or unsanitary production processes.  The non-risk related reasons include issues with 

labeling and other technical problems that pose no immediate threat to human health.  These terms have 

been lagged and included in the model to signify legitimate and non-legitimate product risk of the 

                                                        
1 http://www.accessdata.fda.gov/scripts/importrefusals/ 
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refusals.  It is hypothesized that a positive sign for the risk variable (Riskt-1), since as risk-related 

rejections are expected to give rise to further rejections.  This is because once a legitimate health risk has 

been detected there will likely be higher vigilance in inspection.   

 

It is conjectured that previous EU rejections of Canadian imports could cause US import authorities to 

increase inspection pressure on particular Canadian commodities, thereby increasing the probability of a 

refusal of that commodity by US inspectors.  A lagged EU refusals variable for each imported Canadian 

commodity (EURefki-1) is used to capture Canadian commodity risk, acting as an indicator of potential 

risks associated with the respective country-product pair.  Baylis et al., 2009 incorporate this variable in 

their analysis, finding that past EU rejections by product are positively correlated with present US 

rejections.  The EU refusal data is obtained from the Rapid Alert System for Food and Feed (RASFF), 

and categorized by 2-digit HS codes.   

 

We include a term to capture the product risk.  It is reasonable to assume that commodities carry varying 

degrees of risk, with certain commodities facing more rejections based on inherent risks.  For example, 

there is more risk associated with importing seafood than say, bakery products.  We assume that if the US 

refuses commodity imports from all other countries but Canada, there will be increased vigilance in 

inspections of that commodity from Canada.  To control for this product risk, a lagged term for refusals of 

each commodity from all importing countries but Canada to the U.S is included (USRefki-1).  The expected 

sign is positive.   

 

A term is included to acknowledge the possibility that Canada may face rejections as a result of it’s 

national capacity to comply with food safety regulations (CanReft-1), therefore reflecting cross-commodity 

risk from Canada.  A lagged term for all US rejections of Canadian agri-food product imports (minus the 
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commodity of interest) is used to control for the riskiness of Canada as an agri-food trading partner.  The 

expected sign of the coefficient is positive.   

 

The volume of each commodity (in units of 1,000,000 kg) is included in the model to control for the 

volume of trade from Canada (CanVolt-t).   The reasoning is that the number of refusals would naturally 

increase with the volume of trade.  The expected sign of the coefficient is positive.  This data was taken 

from the United States International Trade Commission website.2   Baylis et al., 2009 use a similar 

variable to control for the volume of trade, however because they look at all agri-food trading partners 

with the US, they use the world volume of imports.  They obtain a significant but negative correlation 

between US refusals and world volume – contrary to our hypothesis.    

 

When particular problems occur that generate risk to consumer health, the FDA issues import alerts that 

specify the affected products, countries and firms.  The import alert system communicates to FDA field 

offices the need for closer examination of specific food imports from particular countries with a history of 

compliance issues or previous refusals.  Many FDA-refused imports are a result of these import alerts 

placed on a particular commodity or firm (Buzby and Roberts, 2010).  The assumption is that alerts 

trigger refusals; therefore, the model will account for this effect by including these data.   The expected 

sign on the coefficient is positive.   The alert data is available on the FDA website.3  

 

Baylis (2009) and Kerr and Nakuja (2013) include import alerts in their models, and their results both 

conclude that alerts generate refusals.  The FDA website records import alerts by country, product and the 

dates that each alert was published.  Each import alert shows the countries listed under the alert; and for 

each country affected, the associated firms and dates each firm was first identified in an alert.   

 
                                                        
2 http://dataweb.usitc.gov/, accessed July 6th, 2013 
3 http://www.accessdata.fda.gov/cms_ia/country_CA.html, accessed September 3rd, 2014). 

http://dataweb.usitc.gov/
http://www.accessdata.fda.gov/cms_ia/country_CA.html
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The published date that appears next to an alert on the FDA website indicates the date that it was last 

updated – not when the alert was put in place.  This can be misleading for researchers looking for the 

correct start date for the alert, as most  of  the  current  alerts  originated  in  the  1990’s, unlike what the 

published dates show.  In addition, the descriptions used for the alerts are inconsistent, with some 

including a reference to the original start date and others not including this information at all.  Baylis et al. 

(2009) model alerts as pre-existing as the vast majority of current alerts were issued before 1998.  Since 

the FDA does not make the data for past alerts available, they include the probability that an alert was in 

place and then later removed (Baylis et al., 2009).  They also run a second model with only the refusals of 

commodities with pre-existing alerts.  They find a positive and significant correlation between alerts and 

US refusals of seafood imports.  In their model, Nakuja and Kerr (2013) use a lagged monthly count of 

alerts to indicate each time the alert was updated for all fruits and vegetable products.  The assumption is 

that each update to an alert triggers increased vigilance on the products affected by the alert.  Normally an 

alert is updated each time that a country or firm has been added to it; sometimes these are firms 

previously under old alerts.  They find a positive and significant correlation between past alerts and US 

refusals of Canadian fruit and vegetable imports.   

 

It is assumed that as signals to inspectors, not all alerts have the same weight; rather, alerts with greater 

numbers of firms and products will receive more surveillance attention.  Thus a count variable for the 

monthly count of firms and products added to each alert is included (Alertst-1) with the hypothesis that the 

number of rejections will increase with the number of firms and products added.  Also included in the 

count are the dates that products and firms previously under an old alert were added to the new alert with 

the assumption that because the firms and products have been newly added to an alert, it has been brought 

to  the  forefront  of  the  FDA  inspector’s  attention.         
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Two sets of observations in the commodity refusal data skew the results for the fruits, vegetables and nuts 

model and the cereal products model.  An abnormally large number of refusals of cucumbers due to 

pesticide residues above the US maximum residue limit (MRL) from a single set of producers occurred 

during August 2008.  In the case of the cereals model, a similar event occurred in May 2004 due to 

insanitary preparation conditions for cookies by a single firm.  A dummy variable is used (Outlier) to 

identify these observations, with an expected positive coefficient. 

6.3.2 Non-Risk 
 
The model includes a lagged dummy variable for each commodity to denote non-risk reasons for 

rejections of the dependent variable (Non-riskt-1).  This variable is intended to differentiate between 

justifiable risk and more elusive reasons for rejection that could be associated with political influence.  

The idea is that if there were illegitimate activity in import inspections, they would most likely be passed 

as non-risk reasons for rejections, as risk-related problems would require legitimate scientific backing.  

Thus, past non-risk refusals would likely encourage present non-risk refusals if they were indeed driven 

by illegitimate reasons.  A positive coefficient is expected to indicate political influence.   

 

A lagged term of the volume of trade of Canadian imports per commodity (CanVolkt-1), as well as a 

lagged term of the lagged world imports of each commodity (USVolkt-1), in units of 1,000,000 kg, is 

included as a non-risk variable, to denote political influence.  The reasoning here is that an increase in 

imports could create political pressure to protect domestic producers.  The hypothesized sign of this 

variable is positive, implying that an increase in past imports of a certain commodity is expected to result 

in an increase in present rejections of said commodity.  Nakuja and Kerr (2013) also use a lagged value 

for Canadian imports of fruits and vegetables to the US, however their reasoning is different, and not 

related to political influence.  They hypothesize that past import volume generates refusals because the 

pre-export screening time spent on products is reduced as the volume of production increases, thus 
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increasing the number of products in non-compliance.  Their results show that past imports do indeed 

generate more refusals, however the explanation is debatable.     

 

Examples of direct protectionist efforts include antidumping and countervailing duties.  The United States 

International Trade Commission (USITC) and the US Department of Commerce scrutinize anti-dumping 

and countervailing petitions based on a five-stage investigation process.  Each investigation stage 

determines whether the product in question shows signs of dumping or subsidizing and whether a US 

industry is threatened by material injury or has been materially injured by the import (Carpenter, 2008).  

Material  injury  is  defined  as  “harm  which  is  not  inconsequential,  immaterial  or  unimportant”  by  the  Trade  

Agreements Act of 1979 (Carpenter, 2008).  Once an antidumping or countervailing duty is in place, it is 

reviewed every five years under the sunset review to be revoked if the product is found to no longer pose 

a threat, or to be renewed if there is evidence that the product continues to cause material harm.   

 

Baylis et al. (2009) employ a lagged dummy variable for each instance of an antidumping case filed 

against each product-country pair, and show that there is a positive relationship between refusals and 

antidumping cases.  Nakuja and Kerr, (2013) include a count of total antidumping activity/cases against 

all fruits and vegetable products from all countries per month.  Although Nakuja and Kerr, (2013) 

investigate US protectionist effort on Canadian imports, they look at antidumping activities/cases against 

fruits and vegetables from all US trading partners, not just those from Canada.  They argue that US 

antidumping activities against all countries are a better measure of protection by the US because it shows 

direct protectionist effort, “acting  as  a  signal  to  regulatory  institutions  to  increase  protection”  (Nakuja  and  

Kerr, 2013).  Their results do not show any significance behind antidumping cases explaining US refusals 

of Canadian fruit and vegetable imports.   
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A monthly count of all investigations filed against each Canadian commodity is created, assuming that 

pressure for protection is generated once an investigation against a product is initiated (CVADt-1).  We do 

not use investigations filed against all trading partners because of the possible diversion that could arise – 

meaning, US importers could import these commodities from other, less efficient countries at a lower cost 

than the commodities with antidumping and countervailing duties.  Instead we include a lagged monthly 

count of all investigations filed against each Canadian commodity to capture the explicit use of 

protectionist measures against Canada (CVADkt-1).  We use investigations because there were no duties 

filed against the Canadian commodities of interest during the years of study; however protectionist efforts 

are still captured by including investigations. Furthermore, there were no investigations against Canadian 

cereal products over the years 2001-2013, so we do not include an antidumping/countervailing variable in 

our cereal products model.  Antidumping and countervailing data was obtained from the World Bank 

global countervailing and antidumping databases organized by Bown (2014), and from the United States 

International Trade Commission website4.  The expected sign for this variable is negative, the rationale 

being that efforts directed towards explicit protectionist measures will reduce the need for non-tariff 

barriers.   

 

The model includes the lagged change in commodity prices for both Canadian (%ΔCanpricekt-3), and 

world imports (%ΔWorldpricekt-3).  The rationale is that a change in commodity price alone should not 

influence refusals, thus a significant coefficient for this variable would suggest political influence.  It is 

hypothesized that there is an inverse relationship between the change in price and product refusals.  For 

example, a price decrease would indicate a rise in import competition, resulting in an increase in refusals.  

Since the variable represents the change in price of each commodity, the coefficient represents the refusal 

outcome with a positive change in price.  A negative coefficient would indicate that an increase in the 

price of imports from either Canada or the world is associated with fewer refusals – suggesting the 

                                                        
4  http://www.usitc.gov/trade_remedy/731_ad_701_cvd/investigations/active/index.htm, accessed August 
6, 2014 
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motivation of a declining threat from competition.  The unit price for Canadian imports and for all world 

imports into the US for each commodity is the value per unit volume (in kg) of imports.  This data was 

taken from the United States International Trade Commission website5. Because the time-series data is 

monthly, these terms are lagged by three months to allow sufficient time to pass for reactions to sustained 

price changes, after quarterly fiscal reports.  Baylis et al. (2009) use a one-month lag for the change in 

world price, with their results matching our hypothesis; however, we chose a longer lag in consideration 

that politically-motivated refusals in response to the effect of price changes on competitiveness would be 

more likely to occur after sufficient time passes to observe domestic market responses.  The variable is 

lagged by three months to denote a fiscal quarter.  The volume data used in calculating the unit price was 

also used to control for the amount of trade.    

 

A rise in unemployment could create a cause for concern and pressure for government involvement.  

Thus, monthly unemployment in the agriculture sector for the fruits and vegetables model, and 

unemployment data in the food manufacturing sector for seafood and cereal products are included in the 

model (Unempt-1).  Because it is assumed unemployment will bring about political pressure for protection, 

the expected sign on the coefficient is positive.  Nakuja and Kerr (2013) use agricultural unemployment 

in their model, and show that increases in unemployment do indeed generate refusals.  Baylis et al., 

(2009) use the change in employment, and obtain similar results to those of Nakuja and Kerr (2013).  

Unemployment data for the agricultural and food manufacturing sector was obtained from the Bureau of 

Labor Statistics website, and is recorded as per thousand people unemployed. 

 

The National Bureau of Economic Research records the great recession of as officially starting in 

December of 2007 and ending in June 20096.  The great recession variable (GR) is included to capture the 

effect of the financial stress during this time on import refusals.  Liquidity shortage and a downward shift 

                                                        
5 http://dataweb.usitc.gov/, accessed July 20, 2013.   
6 http://www.nber.org, accessed August 19th, 2014 

http://dataweb.usitc.gov/
http://www.nber.org/
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in demand are expected to create a need for political protection by domestic producers and pressure the 

government to protect their own economy, so the hypothesized sign for this variable is positive.   

   

Annual lobbying data for the seafood industry, fruits and vegetable industry and cereal product industry is 

included to determine whether concerns about the domestic industry influence border rejections 

(Lobbymak).  The assumption is that increased lobbying will result in more rejections, so the hypothesized 

coefficient sign is positive.  Baylis et. al., also use lobbying expenditure, with results showing that 

increases in expenditure actually reduces rejections.  Annual data for lobbying expenditure for each sector 

was taken from the Center for Responsive Politics7.  Unfortunately, only annual data is available and so to 

overcome this I divided each year by 12 and used an un-weighted moving average of this term to smooth 

out the data.   

6.3.3 Other determinants of refusals 
 
The Canadian – US dollar exchange rate is included (Exch), because the combination of exchange rate 

and the price variable reveals the relative price for our change in price variable.  The data for monthly 

exchange rate was collected from the OECD stats extracts website8, and is listed as the monthly average 

in US dollars. Finally, three quarter dummies are included to control for seasonality, excluding the fourth 

quarter.  The expected signs are neutral, so there is no hypothesis associated with these variables.   

6.4 Empirical Results: Cereals, Fruits, Vegetables and Nuts and Seafood 

6.4.1 Introduction 
 
This section presents the empirical results for three commodity groups:  cereal products, fruits, vegetables 

and nuts and seafood.  Two specifications of the count data model are used:  a Poisson regression model 

and negative binomial model.  The Poisson model uses the Poisson distribution to model the probability 

of an event occurring between a fixed interval of time or space.  Because the mean and variance of a 

                                                        
7 https://www.opensecrets.org/lobby/, accessed January 14th 2013 
8 http://stats.oecd.org/index.aspx?queryid=169, accessed June 20th, 2014 

http://stats.oecd.org/index.aspx?queryid=169
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Poisson  distribution  are  equal,  the  Poisson  regression  model  doesn’t  allow  for  over-dispersed data.  The 

negative binomial distribution uses the successes of a series of Bernoulli trials to model a discrete 

probability distribution.  In this case, the successes are the number of refusals and the failures instances of 

no refusals.  Since the negative binomial allows for over-dispersion, it is a more appropriate estimator for 

the data I use in the empirical model.  Also, the non-linear  nature  of  my  model  doesn’t  permit  standard  

checks for homoscedasticity and autocorrelation.  The generalized linear model (GLM) is a flexible 

generalization of ordinary least squares regression that relates the response variable (count of refusals) to 

the linear model via a link function and the magnitude of the variance of each measurement to be a 

function of its predicted value (Dobson and Barnett 2008).  I therefore use a generalized linear model with 

a log link and negative binomial family to check the assumptions of my model.   

6.4.2 Fruits, vegetables and nuts 
 
Table 6.2 summarizes the variables used in the fruits, vegetables and nuts model.  Figure 6.1 shows the 

frequency of the count data.  The data is strongly skewed to the right, showing that the count of refusals 

per month gather between zero and twenty, with the few outliers as the exceptions.   

Although there is an abundance of zeros, we are not dealing with excessive zeros as the zero refusals are 

not due to months where no trade takes place (see summary statistics for Canadian volume in Table 6.2), 

so a zero-inflated model will not be necessary.  Since we are dealing with count data, either a Poisson or 

negative binomial regression model are appropriate for estimation.   
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Table 6.2. Summary Statistics of Variables for Fruits, Vegetables and Nuts. 

Variable  Mean Standard 
deviation Min Max 

Refusals of Canadian commodity 4.468 10.589 0 124 

Food safety refusal t-1 0.801 0.4 0 1 

Refusals of all Canadian products t-1 27.962 23.776 0 199 

US refusals of non-Canadian product t-1 130.18 61.082 0 386 

Canadian EU refusals t-1 0.058 0.26 0 2 

Canadian volume 111.359 24.518 57 182 

Alerts t-1 0.596 3.298 0 38 

Non-risk refusal t-1 0.506 0.502 0 1 

Canadian volume t-1 111.1 24.829 57.458 182.28 

US World volume t-1 1050.843 252.949 572.567 1687.831 

Can countervailing and antidumping t-1 0.006 0.080 0 1 

Change in world price t-3 .016 .173 -.328 .472 

Change in Canadian price t-3 0.015 0.154 -0.28 0.365 

Unemployment t-1 145.397 57.73 35 318 

Great recession  0.122 0.328 0 1 

Moving average of lobby expenditure 314.626 57.83 162.5 371.079 

Outlier 0.006 0.08 0 1 

Exchange rate ($C/$US) 1.192 0.201 0.956 1.599 

Q1 0.25 0.434 0 1 

Q2 0.25 0.434 0 1 

Q3 0.25 0.434 0 1 
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Figure 6.1. Frequency of Refusals of Fruits, Vegetables and Nuts. 
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A correlation matrix of all the variables used in the model is shown in Appendix 2.  It is interesting to 

note that the Canadian-US exchange rate is negatively correlated with past volumes of Canadian and 

world fruit, vegetable and nut imports by the US.  This contradicts the idea that as exchange rate 

increases, the Canadian dollar devalues and the US would import more from Canada.   

 

Also of interest is the very high and negative correlation between the exchange rate and lobbying 

spending.  This seems to suggest that as the exchange rate goes up, there is less domestic pressure for 

government action.  However, we can see that as the past world volume of fruit, nut and vegetable 

imports increase, so does lobbying spending.  We also take note that the lagged and un-lagged volume of 

Canadian imports of fruits, vegetables and nuts were highly correlated  - suggesting that past Canadian 

imports of fruits, vegetables and nuts is correlated with more imports to the US.   

 

We note that quarter one, two and three are correlated with lagged Canadian volume (negatively), lagged 

world volume (positively), and lagged change in Canadian price (highly and positively).  To make sure 

that multicollinearity was not a problem in our models, separate models were run omitting the highly 

correlated variables – with no significant difference in the results or the error terms.  As such, those 

models were excluded from this section and the variables were kept in the models.     

 

We initially run a Poisson model, however the summary statistics for the refusals show that the variance 

is much higher than the mean (112.127  >  4.468), indicating overdispersion.  A goodness-of-fit test 

shows a large chi-square (734.58) and significant (p<0.05) test statistic, further confirming that the 

Poisson regression is not a good fit for the model.  As a result of these findings, we turn to a negative 

binomial regression model since it allows for overdispersion.  However, the negative binomial model 

doesn’t  allow  for  normal  checks  for  autocorrelation  and  heteroskedasticity.    Thus,  a  generalized  linear  
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model (GLM) was used with the log link and negative binomial family to obtain the residuals and check 

the assumptions.   

 

The GLM model is tested for autocorrelation and heteroskedasticity to rule out bias and to determine that 

significance levels are accurate.  The Durbin-Watson statistic used to test for first-order serial correlation 

is 1.84, indicating that serial correlation is not present.  The negative binomial model does not allow 

testing  for  heteroskedasticity  with  either  a  White’s  test  or  Bausch-Pagan test; therefore a plot of the 

Pearson residuals over the predicted mean is used to check for heteroskedasticity.  The plot in Figure 6.2 

shows the predicted mean against the Pearson residual.  The outlier was omitted for the graph as it 

skewed the data, making it difficult to read.   Figure 6.2 gives reason to suspect heteroskedasticity. 

Figure 6.2. Pearson Residuals over Predicted Mean of Fruit, Vegetables and Nuts Model. 
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Table 6.3. Heteroskedasticity-corrected GLM results for fruits, vegetables and nuts. 

Variable Coefficient Robust standard 
error 

Marginal 
effects 

Standard 
error 

Food safety refusal t-1 0.127 0.259 0.385 0.753 
US refusals of all Canadian products t-1 0.004 0.004 0.013 0.013 
US refusals of non-Canadian products t-1 0.005** 0.002 0.014** 0.005 
EU refusals of Canadian product t-1 0.530* 0.228 1.672* 0.684 
Canadian volume 0.003 0.005 0.009 0.016 
Alerts t-1 -0.005 0.012 -0.016 0.037 
Non-risk refusal t-1 0.192 0.179 0.605 0.567 
Canadian volume t-1 -0.006 0.005 -0.018 0.017 
US World volume t-1 -0.002 0.001 -0.005 0.003 
Can countervailing and antidumping t-1 -14.045*** 1.079 -3.458*** 0.283 
%Change in world price t-3 0.652 0.495 2.058 1.594 
%Change in Canadian price t-3 1.077 0.940 3.401 2.975 
Unemployment t-1 0.005* 0.002 0.015* 0.007 
Great recession  0.561* 0.236 2.214 1.156 
Moving average of lobby expenditure 0.002 0.003 0.005 0.010 
Control for pesticide refusals outlier 2.968*** 0.289 57.142*** 16.608 
Exchange rate ($C/$US) -0.497 1.008 -1.570 3.204 
Q1 -0.165 0.382 -0.500 1.117 
Q2 -0.023 0.446 -0.073 1.393 
Q3 -0.097 0.350 -0.299 1.057 
Constant 1.690 2.401   

      
Marginal effects predicted mean 
= 3.156 

No. of obs 154 Variance function  V(u) = u+(1)u^2 [Neg. 
Binomial] 

Residual df 132 Link function  g(u) = ln(u) [Log] 

Scale Parameter 1 
Log 
pseudolikelihood          -366.104   

Deviance 116.22 (1/df) Deviance 0.873   
Pearson 117.818 (1/df) Pearson 0.885   
AIC 5.027       
BIC -553.693       
Legend: * p<.05; ** p<.01; *** p<.001 
 
To correct for heteroskedasticity, the GLM regression was run using robust standard errors in Table 6.3.  

Recall that the US refusals of world product variable represents the lagged US refusals of fruits, 

vegetables and nuts from all trading partners except for Canada, and the EU refusals of Canadian product 
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variable represents the lagged EU refusals of Canadian fruit, vegetable and nut imports.  The results for 

these variables are consistent with our hypothesis. 

 

We find that an increase in unemployment positively influences the number of refusals, which is also 

consistent with our hypothesis.  The marginal effects for unemployment show that refusals increase by 

.016 when unemployment increases by 1000.  Our finding is consistent with that of Nakuja and Kerr 

(2012) and Baylis et al (2009) who also find that declines in employment has a positive effect on import 

refusals.   

 

Of particular interest is our variable depicting countervailing and antidumping investigations, which is 

extremely significant, with a negative coefficient.  The marginal effects show that with every 

investigation filed against Canadian fruit, vegetables and nuts, there are 3.458 fewer refusals the 

following month.  This supports our hypothesis that increased efforts of direct protectionism reduces the 

need for illegitimate regulation.  Conversely, Baylis et al (2009) find that refusals increase for products-

country pairs with US antidumping complaints.  Nakuja and Kerr (2012) do not find any significance that 

antidumping and countervailing activity influence refusals of Canadian fruits and vegetables, however 

they use antidumping and countervailing activities against all countries as opposed to just Canada in their 

model.  It should be noted that this variable only captures one occurrence in April 2001 of a US 

antidumping investigation against Canadian tomatoes.  The investigation was initiated during the US-

Mexico tomato disputes, when US border measures against Mexican tomatoes induced a diversion effect, 

and a flood of Canadian tomato exports to the US aggravated producers from Texas and Florida (Baylis 

and Perloff, 2010).  

 

The dummy variable for the great recession captures the effects of liquidity and a downward shift in 

demand in the US on refusals of Canadian imports of fruits, vegetables and nuts.  The results show a 



 

 
 
 

111 

positive and significant coefficient of 0.561, however the marginal effects do not a significant difference 

in the incremental change between months during the great recession on refusals.  The positive coefficient 

from the GLM model however, is consistent with our hypothesis.   

 

Presumably, if lobbying efforts seeking protection for the agriculture sector were to exist, past imports of 

fruits, vegetables and nuts into the US would surely encourage these efforts.  The correlation matrix in 

Table 0.1 of the appendix supports this theory, showing a positive correlation between lagged world 

imports and lobbying.  A separate model was estimated interacting world imports and lobbying, under the 

hypothesis that increased imports would raise concern for domestic producers and increase lobbying 

spending.  However, the term had no significant effects on the model and so was omitted from this 

section.  

 

The overall results suggest that there may indeed be political factors behind some Canadian border 

rejections of fresh fruits, vegetables and nuts based on the results for unemployment as well as the great 

recession variable.  The significance of the unemployment variable indicates that as unemployment in the 

agricultural sector raises, the number of fruit, vegetable and nut border rejections from Canada also 

increases.  This could be due to domestic pressure for political action to protect agriculture producers 

from damaging competition during times of high unemployment.  The great recession variable suggests 

that factors such as a drop in demand and liquidity could have encouraged government to protect their 

own economy using food safety regulation.   
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6.4.3 Seafood 
 
Table 6.4 summarizes variables used in the seafood model, while Figure 6.3 shows the frequency of 

seafood refusals. Note that although the highest count of refusals was only 31, the data is more spread out 

compared to that of the fruits, vegetables and nuts refusals (standard deviation for seafood is half of that 

for fruits, vegetables and nuts), with a higher frequency of refusals for seafood.   

Table 6.4. Summary Statistics of Variables for Seafood Model 

Variable Mean Standard 
deviation Min Max 

Refusals of Canadian commodity 3.795 5.116 0 31 

Food safety refusal t-1 0.75 0.434 0 1 

Refusals of all Canadian products t-1 28.622 25.25 0 186 

US refusals of non-Canadian product t-1 111.494 38.469 1 213 

Canadian EU refusals t-1 0.244 0.616 0 3 

Canadian volume 24.534 8.933 13.318 65.093 

Alerts-1 1.16 6.646 0 76 

Non-risk refusal t-1 0.378 0.487 0 1 

Canadian volume t-1 24.541 8.929 13.318 65.093 

US world volume t-1 112.325 17.743 70.384 152.283 

Can countervailing and antidumping t-1 0.019 0.179 0 2 

Change in world price t-3 0.002 0.043 -.158 0.119 

Change in Canadian price t-3 0.013 0.141 -0.582 0.766 

Unemployment t-1 118.474 37.018 44 229 

Great recession  0.122 0.328 0 1 

Moving average of lobby expenditure 150.436 32.774 97.875 227.168 

Exchange rate ($C/$US) 1.192 0.201 0.956 1.599 

Q1 0.25 0.434 0 1 

Q2 0.25 0.434 0 1 

Q3 0.25 0.434 0 1 
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Figure 6.3. Histogram of Frequency of Refusals of Seafood.  
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The table in Appendix 3 presents a correlation matrix of the explanatory variables.  Note the negative 

correlation between past seafood world imports to the US and the Canadian-US exchange rate – similar to 

the fruits, vegetables and nuts model.  This result is again, counterintuitive as imports are typically 

expected to rise with the exchange rate, as the relative prices of Canadian seafood exports would 

decrease.  Seafood lobbying spending and the Canadian-US exchange rate are also negatively correlated, 

suggesting that there is less pressure on the seafood industry to seek government protection as the US 

dollar strengthens relative to the Canadian dollar.  

 

Also similar to the correlation matrix for the fruits, vegetables and nuts model is the high, positive 

correlation between past Canadian import volumes of seafood to the US and the Canadian volume of 

seafood imports, suggesting again that past Canadian seafood imports to the US drive more imports.  Of 

interest is the negative correlation between the lagged world seafood import volume and present Canadian 

import volume.  This seems to suggest that increases in world seafood imports decrease Canadian seafood 

imports to the U.S in the proceeding month.  We also note that quarter three is positively correlated with 

lagged Canadian volume of seafood imports.  We once again verify that multicollinearity doesn’t  impact  

our model by running models without the highly correlated variables.  The results do not raise concern 

that our model has a multicollinearity problem, and so the variables are kept in the model.   

 

The summary statistics of the Poisson model show that over-dispersion is present with a variance of 

26.173 and a mean of 3.795.   The goodness-of –fit test confirms this showing a large chi-square of 134 

and significant (p<0.05) test statistic.  Since the nature of the seafood data is similar to that of the fruits, 

vegetables and nuts data, a GLM is also used with a log link and negative binomial family.  
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The Durbin-Watson test statistic to test for first-order serial correlation comes out to be 1.88, leaving little 

reason to suspect autocorrelation.  However, a plot of the Pearson residuals over the fitted mean shows 

signs of heteroskedasticity (Figure 6.4).  The GLM model is therefore run a second time using robust 

standard errors (Table 6.5).   

 

Figure 6.4. Pearson Residuals over Predicted Mean of Seafood Model. 
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Table 6.5. Heteroskedasticity-Corrected GLM Results for Seafood. 

Variable Coefficient Robust standard 
error Marginal effects Standard 

error 
Food safety refusal t-1 1.161*** 0.255 2.584*** 0.461 
Refusals of all Canadian products t-1 0.003 0.004 0.009 0.012 
US refusals of non-Canadian product t-1 0.003 0.003 0.008 0.007 
Canadian EU refusals t-1 -0.113 0.136 -0.320 0.392 
Canadian volume 0.023 0.023 0.066 0.067 
Alerts t-1 0.000 0.008 0.001 0.024 
Non-risk refusal t-1 0.357 0.193 1.065 0.612 
Canadian volume t-1 -0.022 0.020 -0.064 0.057 
US world volume t-1 -0.008 0.011 -0.022 0.030 
Can countervailing and antidumping t-1 0.514* 0.249 1.464* 0.713 
%Change in world price t-3 1.520 2.250 4.325 6.380 
%Change in Canadian price t-3 -2.411** 0.857 -6.862** 2.518 
Unemployment t-1 -0.002 0.003 -0.006 0.008 
Great recession  -0.769** 0.275 -1.679** 0.504 
Moving average of lobby expenditure -0.003 0.005 -0.008 0.014 
Exchange rate ($C/$US) 0.473 0.755 1.347 2.143 
Q1 0.945** 0.299 3.565* 1.492 
Q2 -0.061 0.281 -0.172 0.780 
Q3 0.495 0.308 1.606 1.142 
Constant 0.375 2.281   

      
Marginal effects predicted 
mean = 2.846 

No. of obs 154 Variance function:  V(u) = u+(1)u^2 [Neg. 
Binomial] 

Residual df 134 Link function:  g(u) = ln(u) [Log] 
Scale parameter 1 Log likelihood: -342.565   
Deviance 131.047 (1/df) Deviance 0.977   
Pearson 131.263 (1/df) Pearson 0.979   
AIC 4.762       
BIC -543.903       

Legend: * p<.05; ** p<.01; *** p<.001 
 

The high significance on the food safety refusal for the heteroskedasticity-corrected GLM model comes to 

no surprise, considering the risky nature of the commodity (Table 6.5).  The sign of the 

antidumping/countervailing variable contradicts our hypothesis; the marginal effects show that with each 

additional countervailing and/or antidumping investigation against Canadian seafood, US refusals of 
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Canadian seafood imports increase by 1.464.  However, this result is consistent with that of Baylis et al 

(2009), who found that antidumping complaints against product/country pairs positively influenced 

refusals. They rationalize that antidumping complaints show the domestic interest and influence targeted 

against exporting countries.  While one clear explanation for our result is not possible with the 

information we have, we can make speculations that build off the results of Baylis et al (2009).  Imported 

seafood makes up a very large portion of seafood consumption in the US – as high as eighty percent in 

2011.  Moreover, although Canada is the highest single exporter of seafood to the US, only an average of 

sixteen percent of all imported seafood into the US came from Canada between 2002-2013.  Because 

there is such high competition, along with an increasing trade deficit, there could be multiple and varied 

efforts from the seafood industry for protection.  In this case, antidumping and countervailing 

investigations against Canadian seafood products are an indicator that there are indeed efforts to protect 

this industry, and the results show that additional investigations are followed by an increase in refusals.  

 

Our speculations surrounding the results of our antidumping/countervailing variable can be further 

supported by the highly significant results of the percent change in Canadian price.  We can see that a one 

percent increase in the change in price of Canadian seafood imports into the US results in 6.862 fewer 

refusals of Canadian seafood imports the next quarter.  This result suggests that refusals are highly 

influenced by the price of imports.  Since antidumping investigations are in response to low import prices 

that threaten domestic industry, and the majority of the investigations collected for the seafood model 

were in fact antidumping investigations, we see evidence that seafood prices are very influential drivers of 

protectionism.  Although Baylis et al (2009) only lag their change in price variable by a month; they 

obtain a similar result, showing that increases in import price have a negative effect on seafood imports to 

the US.  However, one difference is that this variable is significant only when they model refusals for 

country-product pairs with alerts in place, as opposed to using alerts as an explanatory variable – in which 

case they receive no significance.   
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Also of interest is the significance of the first quarter variable, showing that the count of rejections 

increase by 3.565 in January, February and March.  Since we have controlled for the volume of trade in 

the model, it is unclear what drives these refusals.  We speculate it could be one of two reasons:  1) the 

domestic production of seafood is highest during these months, increasing competition and encouraging 

domestic producers to seek protection through government intervention, or 2) the risk is higher during 

these months.   The sign on the great recession variable shows that seafood refusals decreased during the 

recession, conflicting with our hypothesis.  Since we’ve controlled for the volume of trade, one 

explanation could be that during the recession there were less FDA employees available for import 

inspections.  

 
The evidence supports our hypothesis that political influence is a potential driver of import refusals in 

seafood trade between Canada and the US.   The price change of imports should have no effect on border 

rejections if rejections are based on food risk, however the results show that changes in price of Canadian 

seafood imports can have a significant and very large effect on border rejections.  We also notice a 

correlation between antidumping and countervailing activities and seafood rejections from Canada.  

 

A second GLM model with robust standard errors is estimated, this time with an interaction effect 

between lagged world imports and lobbying (Table 6.6).  Baylis et. al, 2009 use this interaction term in 

their study to show the effect of lobbying on refusals at times with high world imports.  Unlike this study 

however, they do not lag the world volume variable for the interaction effect, whereas we use a lagged 

world volume variable and 12-month moving average of lobbying expenditure.  We replicated the 

interaction effect with an unlagged world volume variable, with no difference in results.   

 

Our results show that on their own lagged world volume of imports and lobbying are highly significant 

and positive.  This tells us that when lobbying is held constant, a 1,000,000 kg increase in world volume 

of seafood from Canada results in .265 refusals.   Also, when the world volume of seafood is held 
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constant, every $1,000,000 spent in lobbying by the seafood industry results in .215 refusals.  This result 

should be loosely interpreted, as there are likely numerous reasons behind lobbying contributions, apart 

from influencing trade policy or stringency of border inspections.  Otherwise, this result would suggest 

that a monthly increase in .265 refusals provides enough trade protection to offset the $1,000,000 spent in 

collective lobbying contributions per month by the seafood industry.  

 

Our statistical software interprets interaction term as a separate variable when calculating marginal 

effects, so the coefficient for the interaction term is not an accurate representation of the effect of 

lobbying on refusal counts when the world volume of imports is high.  We do see, however, that the sign 

of the coefficient from the GLM model is negative – suggesting that as the world volume of seafood 

imports increases, the impact of lobbying on refusals decreases until lobbying has a negative effect on 

refusals.  Baylis et al, 2009 obtained opposite results for this interaction effect – however their study 

included all agri-food products and all US trading partners.   

 

This is an interesting result that seems to suggest that after a certain amount of imports, government 

places more weight on the value of imports than it does lobbying contributions and protecting domestic 

producers.  The idea of an equilibrium outcome in a political process of lobbying from special interest 

groups for trade policy and government maximizing its welfare through lobbying contributions and 

consumer welfare was  introduced  in  Grossman  and  Helpman’s  theoretical  model  in  1994  in  their  paper  

“Protection  for  Sale”, as mentioned in chapter 3.2.  Recall that in their study, they model an incumbent 

government’s  objective  function  as  a  function  of  lobbying  contributions,  as  well  as  aggregate  well  being,  

or social welfare.  The idea is that the incumbent government’s  goal  is  re-election and will maximize their 

objective function so that consumer welfare is equal to lobbying contributions, assuming that the 

government values lobbying contributions to finance campaign spending (Grossman and Helpman, 1994).  

In their empirical testing of the Protection for Sale model, Goldberg and Giovanni, 1999 (among other 
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similar studies) found that government actually places a higher weight on consumer welfare.  We can see 

support of this theory in the context of our seafood model since seafood is such a heavily imported 

product in the U.S – government intervention influencing domestic seafood prices would highly impact 

consumer welfare.  Building off of this theory and the evidence from our results, we can extrapolate that 

lobbying contributions from the US seafood industry does indeed affect food safety regulation on seafood 

imports, albeit not as much as domestic producers may want.  Baylis et. al, 2009 obtain contrasting 

results, however, and find that at times when world volume of imports is high, lobbying has a positive 

effect on refusals.  They do, however, look at a much wider range of commodities and all trading partners 

with the US.  

Table 6.6 Heteroskedasticity-Corrected GLM Results for Seafood with Interaction Effect 

Variable Coefficient Robust standard 
error 

Marginal 
effects 

Standard 
error 

Food safety refusal t-1 1.159*** 0.237 2.486*** 0.442 
Refusals of all Canadian products t-1 0.003 0.004 0.009 0.011 
US refusals of non-Canadian product t-1 0.002 0.003 0.005 0.007 
Canadian EU refusals t-1 -0.107 0.140 -0.294 0.386 
Canadian volume 0.012 0.022 0.034 0.061 
US world volume t-1 0.096** 0.036 0.265** 0.096 
Alerts-1 -0.002 0.009 -0.007 0.025 
Non-risk refusal t-1 0.276 0.186 0.783 0.554 
Canadian volume t-1 -0.013 0.019 -0.035 0.051 
Can countervailing and antidumping t-1 0.553* 0.240 1.517* 0.666 
Change in world price t-3 0.604 2.361 1.656 6.463 
Change in Canadian price t-3 -2.592** 0.901 -7.109** 2.622 
Unemployment t-1 0.000 0.003 0.000 0.008 
Great recession  -0.794** 0.257 -1.658*** 0.445 
Moving average of lobby expenditure 0.078** 0.027 0.215** 0.075 
Interaction lobby and world volume t-1 -0.001** 0.000 -0.002** 0.001 
Exchange rate ($C/$US) 1.908* 0.859 5.232* 2.340 
Q1 0.846** 0.305 2.979* 1.365 
Q2 -0.017 0.299 -0.047 0.813 
Q3 0.492 0.307 1.537 1.095 
Constant -13.690** 4.966   

      
Marginal effects predicted 
mean = 2.742 
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No. of obs 154 Variance function  V(u) = u+(1)u^2 [Neg. 
Binomial] 

Residual df 133 Link function  g(u) = ln(u) [Log] 

Scale parameter 1 
Log 
pseudolikelihood   -343.574   

Deviance 124.838 (1/df) Deviance 0.938   
Pearson 125.24 (1/df) Pearson 0.941   
AIC 4.734       
BIC -545.076       

We also notice that when we account for lobbying during times of volumes of seafood imports, the 

Canadian-US exchange rate has a positive and significant effect on refusals.  The results show that as the 

Canadian dollar devalues, the US rejects 5.232 imports of Canadian seafood.  Since we control for the 

volume and change in price of seafood imports from Canada, other factors associated with the exchange 

rate must influence these refusals  

6.4.4 Cereal Products 
 
Table 6.7 summarizes variables used in the cereal products model and Figure 6.5 presents the frequency 

of the monthly refusal counts for cereal products over the years 2001-2013.  

Table 6.7. Summary Statistics of Variables for Cereal Products Model 

Variable 
Mean Standard 

Deviation 
Min Max 

Refusals of Canadian commodity 5.558 13.465 0 159 
Food safety refusal t-1 0.571 0.497 0 1 
Refusals of all Canadian products t-1 26.891 22.079 0 156 
US refusals of non-Canadian product t-1 87.731 71.461 0 327 
Canadian EU product refusals t-1 0.103 0.559 0 5 
Canadian volume 64.994 10.470 42.913 159 
Alerts t-1 1.590 8.726 0 101 
Non-risk refusal t-1 0.686 0.466 0 1 
Canadian volume t-1 64.387 7.250 42.913 80.864 
US world volume t-1 68.702 14.595 36.599 104.116 
Change in world price t-3 1.058 13.154 -0.083 .109 
Change in Canadian price t-3 0.004 0.025 -0.059 0.080 
Unemployment t-1 118.474 37.018 44 229 
Great recession  0.122 0.328 0 1 
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Moving average of lobby expenditure 178.181 80.946 101.660 433.289 
Outlier 0.006 0.080 0 1 
Exchange rate ($C/$US) 1.185 0.222 0 1.599 
Q1 0.250 0.434 0 1 
Q2 0.250 0.434 0 1 
Q3 0.250 0.434 0 1 
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Figure 6.5 Histogram of Frequency of Refusals of Cereal Products.  

 

  

 

A correlation matrix of the explanatory variables for our cereal products mode is shown in Appendix 4.  

Note the negative correlation between the exchange rate and the lagged world and Canadian volume of 

cereal product imports, showing that as the Canadian dollar devalues, the volume of world and Canadian 

cereal product exports to the US decreases.  The exchange rate has been consistently negatively correlated 

with the lagged volume of imports and lobbying for each commodity.  We also notice that the lagged 

terms for Canadian and world imports are positively correlated.  As in the correlation matrices for the last 

two models, lobbying and lagged world volume are positively correlated.  It is interesting to note that 

lobbying expenditure is also positively correlated with lagged unemployment, a rather counterintuitive 

result.  However, past world volume and unemployment are positively correlated, suggesting that 

increases in world imports of cereals raise unemployment in the food manufacturing sector.        
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Of the risk-related variables, we notice the variable denoting Canadian volume of imports is negatively 

correlated with exchange rate, as well as the lagged Canadian volume of imports variable – showing that 

as the Canadian dollar devalues, the volume of seafood imports from Canada decreases, and past 

increased volume of imported Canadian cereal products resulted in further increases in imports of 

Canadian cereal products.  We also note that our non-food safety variable denoting non-risk reasons for 

US cereal product import rejections from Canada is positively correlated with the food safety refusal 

variable.   This suggests that Canadian cereal products rejected at the US border for non-risk based 

reasons will increase as rejections based on food-safety reasons increase.  As with our previous two 

models, we verified that our model does not have a multicollinearity problem by removing the highly 

correlated variables and re-running the model.  We do find that the lagged world import volume and 

lagged Canadian import volume variable creates problems of multicollinearity in our final model – the 

significance of each variable is much higher (significance level of one percent) when the other is omitted 

from the model.  We keep this in mind while interpreting our results.  

 

We first run a Poisson model and find that over-dispersion is present with a variance of 181.306 and a 

mean of 5.558.   The goodness-of –fit test confirms this showing a large chi-square of 132 and significant 

(p<0.05) test statistic.  Since the nature of the cereal product data is similar to that of the previous two 

models, a GLM is once again used with a log link and negative binomial family.  

 
There is little reason to suspect autocorrelation in the cereal product model, with a Durbin-Watson test 

statistic of 1.82.  To check for heteroskedasticity, we once again plot the Person residuals against the 

predicted means in Figure 6.6.  Like the fruits, vegetables and nuts model, the outlier skews the results 

making it difficult to observe trends, and so it is omitted in the plot.  Figure 6.6 shows that there is reason 

to believe heteroskedasticity is present.  Table 6.14 presents a GLM regression using robust standard 

errors to correct for heteroskedasticity. 
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Figure 6.6. Pearson Residuals over Predicted Mean of Cereal Products Model with Dropped 
Outlier. 
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Table 6.8. Heteroskedasticity-Corrected GLM Results for Cereal Products.   

Variable Coefficient Robust standard error Marginal effects Standard 
error 

Food safety refusal t-1 -0.167 0.236 -0.620 0.893 
Refusals of all Canadian 
products t-1 0.001 0.007 0.004 0.024 
US refusals of non-Canadian 
product t-1 0.002 0.002 0.006 0.007 
Canadian EU Refusals t-1 0.280* 0.111 1.025* 0.402 
Canadian Volume 0.036* 0.015 0.131* 0.052 
Alerts-1 0.020*** 0.005 0.073*** 0.018 
Non-risk refusal t-1 0.291 0.279 1.008 0.909 
Canadian Volume t-1 0.053* 0.026 0.195* 0.096 
US World Volume t-1 0.036* 0.017 0.130* 0.064 
Change in World Price t-3 1.658 2.212 6.064 8.126 
Change in Canadian Price t-3 -3.053 3.590 -11.170 13.260 
Unemployment t-1 0.000 0.004 0.001 0.015 
Great Recession  0.670* 0.321 3.215 1.941 
Moving average of lobby 
expenditure -0.011*** 0.002 -0.041*** 0.008 
Outlier 3.612*** 0.326 128.758** 41.464 
Exchange Rate ($C/$US) 1.935 1.051 7.080 3.772 
Q1 1.308* 0.509 7.255 4.186 
Q2 0.949* 0.411 4.546 2.594 
Q3 0.907* 0.431 4.285 2.684 
Constant -8.480* 3.727   
    Marginal effects predicted mean = 3.658 

No. of obs 
153 

Variance function  V(u) = u+(1)u^2 [Neg. 
Binomial] 

Residual df 134 Link function  g(u) = ln(u) [Log] 
Scale Parameter 1 Log pseudolikelihood -377.177   
Deviance 148.467 (1/df) Deviance 1.107   
Pearson 130.183 (1/df) Pearson 0.971   
AIC 5.178       
BIC -525.611       
Legend: * p<.05; ** p<.01; *** p<.001  
 

The results in Table 6.8 corresponds with our hypothesis surrounding alerts, showing that an increase in 

refusals of Canadian cereal products is highly significant and positively correlated with an increase of 

Canadian firms and cereal products added to alerts.  The marginal effects show that with every product or 
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firm added to an alert cereal product refusals increase by .073 above the mean of 3.658.  This supports the 

idea that alerts, and specifically the amount of products and firms under these alerts, create increased 

vigilance in import inspections, resulting in more refusals.  The model also shows that US refusals of EU 

cereal products increase refusals of Canadian cereal products, with marginal effects of 1.025 refusals 

above the mean of 3.658.  This could be due to an increased awareness of FDA officials on cereal product 

imports as a result of rejections in the EU.   As expected, an increase in the volume of cereal product 

imports from Canada raises the probability of a rejection.  Each additional 1,000,000 kilograms of cereal 

products imported to the US from Canada results in .131 refusals.  All three quarter variables are 

significant at the five percent level, with the first quarter resulting in the highest amount of refusals 

(7.255).    

 

As for the non-risk variables, we see a significance level of five percent for both lagged world and 

Canadian imports of cereal products.  The marginal effects show that with every 1000 dollars of cereal 

products imported into the US from either Canada or the world, import refusals in the next month increase 

by .195 and .130, respectively.  This indicates that domestic producers may pressure government for 

protection against the increased competition when imports of cereal products into the US increase.  Our 

results are similar to those of Baylis et al (2009) who also obtain a positive and significant result for 

lagged world volume.  Nakuja and Kerr (2013) do not capture the effect of lagged world volume on 

import refusals from Canada in their model.  Also, it is important to keep in mind that multicollinearity 

has inflated the errors of these variables, meaning the significance of the results is higher than what is 

reported.  

 

As with the previous two commodities, a second model with an interaction term for lobbying and world 

imports was estimated but showed no significance and was omitted from this section.  Since the volume 

of Canadian cereal products makes up half of the total cereal product imports in the US, we also included 
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an interaction term between lagged volume of Canadian cereal products and lobbying – with no 

significant results and so was also omitted from this section.   

 

It is interesting to note that the sign on the lobbying expenditure variable is negative, and highly 

significant – a similar result to our seafood model.  The marginal effects show that all else remaining 

constant, an increase in lobbying expenditure of $1000 results in a decreased count of refusals of .041.  In 

our seafood model, we saw a drop in refusals when lobbying increased at times when world imports of 

seafood was high.  In the cereal model, however, the world and Canadian import volume has no influence 

on the effect lobbying has on refusals.  Baylis et al., (2009) obtain a similar result for lobbying 

expenditure when it is not interacted with past world volume.  One reason for this result could be similar 

to our explanation from the seafood model – government places more weight on consumer welfare than 

on lobbying spending.  The negative effect that lobbying has on cereal product refusals is, however, very 

small compared to that of our seafood model, which could be because seafood has such a high import 

penetration ratio in the US.   

 

There is little evidence to support our hypothesis that political interests drive refusals of cereal product 

imports from Canada.  The only support of politically motivated misuse of regulation for protection is 

from the variables denoting lagged import volume of cereal products from Canada and the world – which 

is also supported by Baylis et al (2009).  The evidence presented by these models suggests that cereal 

product import rejections are driven primarily by legitimate risk.  The lobbying variable generates some 

confusion because of the sign and high significance.  Keep in mind however, that there are considerable 

flaws associated with the lobbying data, compromising some of its integrity.  
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6.5. Summary  
 
Overall, we do find evidence supporting our claim that political influence is a driver of food safety 

regulation.  However we also find that import refusals can be largely attributed to risk.  In our fruits, 

vegetables and nuts model, unemployment in the agriculture sector, past antidumping/countervailing 

investigations and factors associated with the great recession influenced import refusals from Canada.   

 

In the seafood sector, we find that import refusals from Canada are highly influenced by the Canadian 

import price, and that antidumping/countervailing investigations positively increase import refusals.  

Lobbying during times of high import volume is found to have a negative effect on import refusals - 

presumably a government effort to maintain consumer welfare.     

 

We also find that increases in the volume of cereal product imports form the world and Canada threaten 

the competitiveness of the domestic cereal product industry, and result in import refusals the subsequent 

month.   Additionally, factors associated with the great recession such as a downward shift in demand and 

liquidity shortage may have a positive effect on import refusals of cereal products from Canada.  Finally, 

we see that like the seafood model, lobbying expenditure by the cereal product industry actually decreases 

cereal product import refusals from Canada. 

Chapter 7 : Conclusion 

7.1 Role of Political Economy Analysis 
 
Food safety and consumer confidence is of paramount importance to international agricultural trade.  In 

principal, the benefits associated with regulation offset the compliance costs.  So, when regulation is used 

purely for protectionist purposes, it can result in large inefficiencies.  This use of food safety regulation is 

illegal, and there are many precautions set in place by international organizations that make it very 

difficult to abuse them.  However, since they hidden under the guise of food safety, it is not immediately 
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obvious when they are exploited for protection.  Thus, there is a need for political economy analysis in the 

field of international agricultural trade to develop the tools to seek out and identify these illegal 

regulations.  Work has been done in the past surrounding regulatory protectionism in international trade, 

however very few studies have employed border rejection data in their analysis.      

 

This thesis explores the possibility of political influence behind heightened food safety regulations in 

three major Canadian export commodities to the US using FDA import refusal data.  We model the 

probability of a US refusal of each Canadian commodity over the years 2001-2013 with respect to factors 

denoting legitimate and non-legitimate food safety risk, as well as other neutral variables.  We use a 

negative binomial generalized linear model to model the count data.  Our choice of variables and 

commodities separates this study from the few other studies using refusal data to detect political 

influence.  While Baylis et al (2009), used FDA alerts in place  since  the  1990’s,  we  took  a  monthly  count  

of every update to existing and new alerts.  This represents the legitimate health risks of commodities, as 

well  as  captures  the  degree  of  FDA’a  focus  on  particular  products  each  month.    Additionally,  we  also 

account for a quarterly lag between price changes in Canadian commodity imports and possible political 

response – something Baylis et al., (2009) does not do.  In the study by Nakuja and Kerr (2013), a 

monthly count of antidumping and countervailing activities against all countries is used as opposed to 

against just Canada as in our study – even though their scope is also limited to Canada and the US.  They 

do not obtain significant results, while we show that this variable is highly significant.    

 

7.2 Evidence of Political Influence on Food Safety Regulation in Context of Trade 
 
Overall there is significant evidence indicating the presence of political influence on food safety 

regulation from analyzing US border rejections.  However, as is expected, a good deal of rejected 

Canadian imports is also a result of food safety risk and violation of legitimate food safety regulation.  

We notice that the FDA inspection process and direction is highly influenced by past refusals, suggesting 
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that the FDA observes the international food safety climate to direct inspection.  In particular, we find that 

the FDA keeps a watchful eye on food safety issues regarding cereal products and fruit, vegetable and nut 

imports to the EU.  Inspectors go further with Canadian fruit, vegetable and nut imports by monitoring the 

safety of all fruit, vegetable and nut imports into the US, which influence rejections of Canadian imports.  

We also find that the more Canadian seafood imports that are rejected at the US border due to food 

safety-related reasons result in further food safety-related refusals.  This suggests that the FDA is much 

more attentive to Canadian seafood imports when there were past incidents of health risk.   In the case of 

cereal products, the evidence shows that the more Canadian firms and products added to an alert raise the 

chances of refusals.  We also find that increases in the volume of Canadian cereal product imports raise 

the probability of rejection.   

 

The most prominent evidence of political influence driving food safety regulation is from US border 

rejections of Canadian seafood imports.  Our results show that changes in the Canadian unit price of 

seafood imports to the US are highly influential on US border rejection of Canadian seafood.  Again, the 

possibility of other factors behind the significance of this variable should be taken into account.  Various 

factors are likely behind the association of seafood prices and refusals, making room for alternate 

explanations.  For example, low import prices can be related to lower quality products, which certainly 

increase the chance of rejection – especially for a risky commodity such as seafood.  We also see that US 

countervailing and antidumping investigations against seafood increase seafood refusals – a result similar 

to that of Baylis et al (2009).  In addition, we find that lobbying expenditure from seafood industries at 

times where world seafood imports are high actually has a negative effect on refusals – suggesting that 

the government places higher value on consumer welfare as the world volume of imports increases.    

 

In the case of fruits, vegetables and nuts, we find that domestic unemployment levels in the agricultural 

sector have some influence on US border rejections of Canadian imports.  Also, US countervailing and 

antidumping investigations against Canadian fruit, vegetables and nuts reduce domestic industry efforts 



 

 
 

132 

for protection through food safety regulation as seen in the large decrease in import refusals.  It is 

important to keep in mine that this is certainly not the only interpretation of the 

antidumping/countervailing variable; that other factors may contribute to the association between anti-

dumping investigations and refusals.  Namely, a reduction in refusals could also be attributed to the 

deflection of Canadian exports to another market as a result of the threat of a duty against Canada.  It 

could also reflect increased precaution of Canadian exporters in complying with regulation to ensure the 

exported commodities do not face further scrutiny.  Additionally, the significance of the recession 

variable for fruit, vegetables and nuts as well as cereal products suggests the existence of border rejection 

drivers associated with the recession, such as a downward shift in demand and liquidity shortage.  We 

find that for Canadian cereal products, higher levels of US refusals are associated with increased levels of 

past Canadian and world cereal imports to the US.  This indicates possible domestic pressure for 

government protection when domestic cereal product producers face greater competition from increased 

imports.  Similarly to the results in our seafood model, increased lobbying from US cereal product 

industries result in greatly reduced rejections of Canadian cereal product imports – however independent 

of past world cereal product imports.  This result is interpreted similarly to that from the seafood model; 

policy makers place greater weight on consumer welfare than lobbying contributions for their own 

personal gain of re-election.  While it is not interacted with world import volume, we acknowledge that 

Canada is responsible for half of all cereal product imports in the U.S., so we can conclude that the import 

volume is relatively high.   

7.3 Implications 
 

The US is  Canada’s  largest agri-food trading partner, accounting for about fifty percent of all agri-food 

exports from Canada.  Therefore, it is important for the health and competitiveness of the Canadian 

agricultural sector, that US import rejections of Canadian agri-food products are legitimate.  Not only 

would the loss in trade be harmful to Canadian producers, but also needless time and resources would be 

spent on attempting to upgrade compliance capacity in areas that may or may not require such attention.  
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Illegitimate rejections reduce the efficiency of compliance and research efforts.  Moreover, harkening 

back to our conceptual framework, we see that the needless compliance cost that illegitimate regulation 

imposes on the exporter, raises prices for the importing country (the US) that translates into welfare 

losses, and losses in trade gains for the exporting country (Canada).   Additionally, the implications of 

these regulations on Canadian consumers would be increased prices for these commodities – the increased 

costs to Canadian exporters would create an inward shift in excess supply, raising the domestic 

commodity prices.  So, can we conclude that the US is using regulation illegitimately?  

Our results raise suspicions that the US is using regulation illegitimately to provide economic protection 

to domestic producers.   While our findings show associations between particular non-risk variables and 

rejections, it is safe to assume that there are several other factors afoot interacting with these variables.  

The results are not precise – we show a mixture of activity driving refusals and they vary depending on 

the commodity.  This does not come as a surprise, as illegitimate regulation is expected to have a degree 

of ambiguity if disguised as safety regulation.   This presents a challenge in sorting out the results. Our 

findings do, however, provide support to the existing body of literature raising eyebrows surrounding US 

food safety regulation.  Furthermore, this strengthening of empirical evidence can buttress Canadian 

challenges to U.S. food safety regulation.     

 

It is recommended that Canada closely monitors US regulation when exporting agri-food products, and to 

consider challenging suspicious import refusals – particularly during times where Canadian commodity 

prices are low.   It is also recommended that the mechanisms in place in NAFTA to avoid the misuse of 

food safety regulation be reviewed, and if needed revised.     

7.3 Limitations and Suggestions for Further Research 
 
Some challenges were faced while collecting the data for this study.  The first thing is that the lobbying 

data, while potentially very useful in serving as a proxy for political activity, is only available annually.  

As previously mentioned, this was dealt with by dividing the annual data by 12, and using a 12-month 
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moving average of the data – a far from perfect solution.  If monthly lobbying data can be obtained for 

specific agricultural industries in the US, it would greatly ameliorate the model in this study.  

Furthermore, the lobbying data does not specify where the contributions are going, and for what purpose, 

so we can only speculate the association between refusals and contributions.  It is very possible that food 

processors (especially in the cereal product commodity group) would lobby for lower prices on raw 

materials.   

 

Another challenging variable was the FDA alerts on each commodity of interest.  The FDA website 

supplying the alert data is fairly disorganized and does not record the start date of each alert, nor does it 

make available past alerts.  A freedom of information request paired with very specific instructions of 

data requirements could obtain this information, and is recommended for future research.  Since meat and 

poultry are not under the jurisdiction of the FDA, they were not included as a commodity of interest in 

this study.  However, if US import refusal data for meat and poultry could be obtained, it would greatly 

complement this research.   It is recommended that future research on this topic include US import 

refusals of meat and poultry.   

 

This study uses import refusals as a proxy for food safety regulation, in the attempt to expose illegitimate 

regulation and enforcement through various potential political drivers.  Since the import refusal data is an 

aggregate account of each commodity group, protectionist activity behind individual products is not clear.  

Rather, it represents the bigger picture in terms of compliance capacity and political activity behind each 

commodity group as a whole.   

 

If a different combination of risk and non-risk variables were used, our results would be expected to 

change, which makes room for further research.  This is not to say that our results are irrelevant, but that 

multiple factors are likely behind rejections so future research using new variables could help to elucidate 

the drivers of rejections.  It is also a possibility that various actors are behind rejections.  Meaning, US 
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retaliation to Canadian trade barriers could be a driver of increased rejections, or other stakeholders.  

Further, this study does not take into account Canadian retaliation or response to US rejections.  When an 

import from Canada is rejected at the US border, exporters have a few options: they can prove within 

ninety days of rejection that the product is in fact in compliance with US regulation, they can have the 

consignment destroyed, or they can re-export it to other markets.  As Canadian agri-food trade is 

diversifying and growing in new markets, it is possible that Canadian exporters may be incentivized to re-

export refused consignments or even shift the destination of exports from the US to new trading partners.   

 

 An alternate variable denoting domestic price could have been used in place of the unit price of imports 

to capture activity surrounding the commodity domestically.  For example, events such as the BP oil spill 

back in 2009 may have reduced the domestic supply of seafood in the U.S., as well as reduced quality and 

consumer perception of seafood.  Further, a price ratio of both the domestic and the import price would 

serve as a more encompassing and informative variable.  Also, it is difficult to disentangle the various 

regulations associated with refusals.  Many, if not most, food safety regulations are legitimate means to 

consumer safety.  It would be interesting to explore the legitimacy of specific food safety regulations on 

the commodities in this study, as well as meat and poultry, for future research.  
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Appendix 1: Country Abbreviations 
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Appendix 2: Correlation Matrix of all Fruit, Vegetable and Nut Explanatory Variables. 
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Appendix 3: Correlation Matrix of all Seafood Explanatory Variables 
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lobby expenditure -0.207 -0.186 -0.072 -0.011 -0.095 0.004 -0.191 -0.113 0.518 0.024 0.085 -0.040 0.225 0.108 1         
Exchange Rate 0.087 -0.024 -0.289 -0.084 0.075 -0.095 0.213 0.048 -0.600 0.008 -0.060 -0.058 -0.406 -0.152 -0.634 1       
Q1 -0.040 -0.078 -0.100 -0.077 -0.400 -0.067 0.026 -0.356 0.192 0.164 -0.238 0.235 0.105 0.066 0.001 0.029 1     
Q2 -0.092 0.054 -0.035 0.009 0.318 -0.011 0.033 0.000 -0.443 -0.123 0.109 -0.244 0.088 0.054 0.000 0.018 -0.328 1   
Q3 0.013 0.057 0.121 -0.015 0.338 -0.044 -0.090 0.535 -0.007 0.062 -0.116 0.348 -0.088 -0.082 0.000 -0.020 -0.328 -0.339 1 

!
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Appendix 4: Correlation Matrix of all Cereal Product Explanatory Variables 

 

 

  

Food 
safety 
refusal 
t-1 

Refusals 
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Canadian 
products t-
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U.S. 
refusals 
of world 
product 
t-1 

Canadian 
EU 
Refusals t-
1 

Canadian 
Volume 

Alerts 
t-1 

Non-
risk 
refusal 
t-1 

Canadian 
Volume t-
1 

U.S. 
World 
Volume 
t-1 

Change 
in World 
Price t-3 

Change in 
Canadian 
Price t-3 

Unemployment t-
1 

Great 
Recession  

Moving 
average of 
lobby 
expenditure 

Outlier Exchange 
Rate Q1 Q2 Q3 

Food safety 
refusal t-1 1                                     
Refusals of all 
Canadian products 
t-1 0.149 1                                   
U.S. refusals of 
world product t-1 0.003 0.055 1                                 
Canadian EU 
Refusals t-1 0.089 -0.086 0.234 1                               
Canadian Volume 0.006 0.042 -0.024 -0.010 1                             
Alerts-1 -0.021 -0.086 0.188 0.191 0.051 1                           
Non-risk refusal t-
1 0.590 0.066 0.087 0.097 -0.005 0.102 1                         
Canadian Volume 
t-1 0.127 0.046 0.083 0.071 0.513 0.062 0.136 1                       
U.S. World 
Volume t-1 -0.139 -0.033 0.340 0.080 0.366 0.051 -0.215 0.553 1                     
Change in World 
Price t-3 0.036 -0.089 -0.066 0.066 0.211 0.027 0.089 0.361 0.220 1                   
Change in 
Canadian Price t-3 -0.028 -0.011 -0.046 0.092 0.150 0.004 0.003 0.218 0.131 0.383 1                 
Unemployment t-
1 -0.261 0.162 0.327 0.072 0.001 0.053 -0.307 0.036 0.571 -0.148 -0.159 1               
Great Recession  -0.037 0.022 0.452 -0.070 -0.072 -0.054 0.117 -0.031 -0.011 -0.025 -0.003 -0.010 1             
Moving average 
of lobby 
expenditure -0.352 -0.124 0.150 0.013 0.243 -0.008 -0.395 0.145 0.684 -0.015 -0.062 0.531 0.152 1           
Outlier 0.070 0.073 -0.082 -0.015 -0.035 -0.015 0.053 -0.090 -0.071 0.095 -0.026 -0.022 -0.031 -0.066 1         
Exchange Rate 0.010 0.039 -0.397 -0.102 -0.640 -0.089 0.073 -0.542 -0.777 -0.077 -0.098 -0.369 -0.122 -0.510 0.074 1       
Q1 0.009 -0.064 0.091 0.034 -0.131 -0.029 0.028 -0.324 -0.142 -0.523 -0.203 0.115 0.072 -0.005 -0.045 0.025 1     
Q2 0.048 0.018 0.080 -0.082 -0.163 -0.067 0.024 -0.119 -0.091 -0.185 -0.065 0.085 0.053 0.002 0.139 0.041 -0.324 1   
Q3 0.017 0.088 -0.102 -0.109 -0.023 -0.035 -0.074 -0.124 -0.001 0.036 -0.053 -0.091 -0.084 0.002 -0.047 0.007 -0.324 -0.342 1 

 




