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Abstract 
 

EXPORT SPELLS AND AGRI-FOOD EXPORTS, EVIDENCE FROM 

CANADA 

 

Kareem Refaat      Advisors:  

University of Guelph, 2021     Sylvanus Kwaku Afesorgbor 

 

This thesis continues the works related to the study of trade spell duration by looking at it 

from the perspective of Canadian agri-food exports, with an objective of estimating the variables 

that determine trade spell duration. I use the Canadian International Merchandise Trade Database 

for years 1988-2017 to estimate the Kaplan Meier Survival function and discrete time model. The 

thesis looks at variables that affect trade spell duration, with particular focus on Free Trade 

Agreements (FTA), non-tariff barriers (NTB), export value, processed foods, and tariffs. The 

results show that Canadian FTAs have little relation on agri-food export spell durations, but other 

variables such as NTB’s and processed nature of foods are significantly associated with trade 

spells. The theory of negative duration dependence is witnessed in the models, in that trade 

relationships that last passed the initial few years have lower likelihood of failure as time 

progresses.  
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Chapter 1 Introduction 

 

1.1 Motivation 
 

Over the years the Canadian agri-food industry has increased in value significantly up from 

$100 billion in 2012 to $111.9 billion in 2016. Not only has the sector witnessed significant 

growth, but it also contributes significantly to Canada’s GDP and employment. Agriculture and 

Agri-Food Canada (AAFC, 2017) indicates that the whole agriculture and agri-food system 

accounts for 6.7% of Canada’s GDP, employs 2.3 million people (~12.5% of employed 

Canadians). Exports make up a significant portion of the total value at $62.6 billion when seafood 

is included, representing over half the total production value, this makes Canada the 5th largest 

exporter globally1. The Canadian Agri-Food industry is a large and growing industry which 

continues to have national security and strategic implications for the country (MacRae and 

Abergel, 2017). 

Agriculture production is very much reliant on factors that cannot be easily managed by 

producers, such as weather, infestation, outside pollution, etc. Combined with its perishable nature, 

they are among the riskiest products economically a producer can export (Peterson et al., 2018). 

Due to the competitive nature of the agricultural market across the world, sustaining market access 

through continuous trade spell or duration with trading partners is important for the survival of 

domestic producers in every country. It can allow for producers to better plan for the coming 

growing season if there is a level of predictability regarding their market. Trade spell duration 

looks at the number of years a product is traded between two countries without interruption, 

meaning they can be as little as one year or as high as every year of the observed period (Besedeš, 
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2008). Trade spells can be multiple and reoccurring in each observed period if two countries 

commence a relationship one year then suddenly halt and then return to trading again. The more 

frequently this pattern occurs, the greater the number of spells one witnesses in an observed period. 

In this thesis I analyze trade spells in the form of agri-food exports from Canada of a product to an 

importing country. For example, lentils were exported to the United States (U.S) for every year of 

the analyzed dataset, which is one trade spell that lasted 30 years. Lentils were also exported to 

Norway once in 1993 this is also one trade spell but lasting only for one year. The length of a trade 

relationship or trade spell has been shown to be the main driver of the intensive margin (Fugazza 

and Molina, 2011).  

Changes to the volume of trade in a bilateral trade relationship over time is known as the 

intensive margin (exporting more of one product to a country), unlike the extensive margin which 

is the addition of a new bilateral trade relationship (exports of a new product and/or to a new 

country) (Felbermayr & Kohler, 2006). Where the intensive margins of trade deals are mentioned, 

it immediately calls to mind the metrics such as value and quantity of the trade, but an often-

ignored metric is the trade duration or length of trade. More specifically, Besedeš and Prusa (2011) 

found that countries would improve their export growth if they could ameliorate the main 

components of the intensive margin, namely survival and deepening. Survival speaks to the ability 

of a trade relationships to continue uninterrupted, while deepening looks at the how those long-

term relationships make up their current trade flow and how much they grow in value. Scoppola 

et al. (2018) show the importance of intensive and extensive margins for agri-food trade when they 

look at how the EU preferential trade agreements (PTAs) promote import from developing 

countries differently at the margins. The intensive margins which depend on trade spells, is only 

affected by tariffs (Scoppola et al. 2018). 



 
 

 

3 

Trade spell duration is also very important as Besedeš and Prusa (2006) indicated that 

agricultural products tend to have the lowest survival rate. Specifically, they find that when it 

comes to trade relationships based on Tariff Schedule (TS) data, the categories of food and 

beverages/tobacco have some of the lowest survival rates. For instance, they indicate that food and 

beverages have the survival rates of 58% and 65%, respectively, surviving after one year, while 

machinery and miscellaneous manufactures average 73%. Reichheld (2001) shows that a loyalty 

retention of 5% can increase profits by 25%. This concept also applies to countries in international 

trade and so developing a long trade relationship that continues for many years will be better for 

the agri-food export sector globally. Longer trade spells work out better in the long term by 

solidifying the trade relationship and ensuring a dependence of certain products from the exporting 

country by the importing country through the reduction and avoiding of search costs (Besedeš, 

2008).  

Although the study of trade spell duration is important for the success of international trade, 

there have only been limited number of empirical studies that examined the factors determining 

trade spell duration. There have been a few papers written in the past that related to the U.S trade 

spells, both in the domain of agricultural or non-agricultural trade (Besedeš, 2008; Rudi et al., 

2012). Papers related to European trade spells (Nitsch, 2009; Hess & Persson, 2011), trade spells 

in developing countries (Brenton et al., 2010; Carrere & Strauss-Kahn, 2012) and global trade 

spells (Fugazza and Molina, 2011) have also been studied. However, the focus of this thesis differs 

from these previous papers in three ways. 

First, Fugazza and Molina (2011) were able to segment the effects to trade duration by 

grouping nations (as poor and rich) and looking at total trade values not just those of agricultural 

products. However, their paper only covers a 10-year period, much smaller than the 30-year period 
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that will be covered in this thesis. Having this many additional years can allow us to observe many 

more beginnings and endings to trade spells which lasted longer, as well as the effects that some 

of the earlier free trade agreements (FTAs) may have had on trade spells over time.  

Secondly, many of these papers such as Besedeš (2008) and Nitsch (2009), examine total 

imports including all products imported to the U.S. and Germany respectively, while others such 

as Peterson et al. (2018) focus specifically on fruit and vegetable trade, but there is an absence of 

papers that focus solely on all agri-food products individually. Using the Harmonized Commodity 

Description and Coding System (HS06), different agri-food commodities can be analyzed. In 

addition, this can allow a comparison of the trade spell duration of different categories of foods 

such as processed foods versus raw commodities.  

Finally, this thesis is the first to examine exclusively agri-food exports from a developed 

country’s perspective. Many papers have taken a broad approach to trade spell durations focusing 

on all imports between countries globally (Fugazza and Molina, 2011), imports to the U.S 

(Besedeš, 2008), Europe (Hess & Persson, 2011) or even developing country exports (Carrere & 

Strauss-Kahn, 2012) but none from the perspective of export spell duration from a developed 

country to the world. 

In this thesis, the focus is on Canada, which is accomplished by analyzing the factors that 

affect trade duration of Canadian agri-food exports. As a nation that is among the largest agri-food 

exporters in the world, it would be a great advantage to study the trade spell durations of the 

agricultural sector given Canada’s unique position, a developed country with a strong supply 

managed wing to the global agri-food sector, with a small population and geopolitical footprint. 

The differences or similarities in how the results unfold, between this thesis and other papers on 
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this topic will help to highlight the advantages or disadvantages Canada has as an agri-food 

exporter.  

This thesis will be the first to focus on trade spell duration from a developed country’s 

perspective as opposed to other works that have focused on imports to developed countries (U.S, 

EU) or global trade in general. To maintain these strong trade relationships and ensure the best 

opportunities for new markets (whether different products or foreign countries, extensive margins), 

there must be adequate analysis of the factors that influence the length of a trade spell in the 

Canadian agricultural context in relation to our many trade partners. I am interested in the factors 

affecting the length of trade spells over time, especially if Canada has an existing FTA as well as 

a common language, distance, population, GDP of the importing country and other trade cost 

variables. These results can demonstrate which products are most successful in ensuring longer 

trade relationships, which trade partners have been best for Canada and attempt to emulate the 

success of these long trade relationships.  

Unlike other forms of trade, agricultural commodities have a stronger potential for longer 

trade spells durations (Peterson et al., 2018) especially if the country has a strong hold of the 

market share (as seen with rapeseed, wheat, lentils and dry peas in Canada). Due to necessity, 

exports to nations with high demand and inadequate supply of commodities that Canada produces 

in abundance will lead to long enduring trade relationships, especially if competition from other 

exporting nations is weak. 

This thesis will look specifically at trade cost variables, both fixed and variable. According 

to Chaney (2008), trade barriers in the form of fixed costs have more impact on the extensive 

margin while the intensive margin is more affected by variable cost. Fixed trade costs are standard 

and do not alter with the quantity of units one exports, in this thesis they include nontariff barriers 
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(NTB), which is measured in the form of percentage of agri-food products subject to an NTB. 

Variable trade costs are related to the number of subsequent units one exports, for this thesis the 

variable trade cost of interest include tariff rate. The values associated with each variable will show 

whether they contribute to an increase, decrease or negligible effect on the probability of an export 

spell ending. 

In this thesis, I intend to examine whether negative duration dependence is present in trade 

spells of Canadian agri-food. First estimated by Heckman & Borjas (1980) they confirmed that the 

greater number of unemployment spells an individual faces, the more likely they will be 

unemployed at a point in time. Likewise, I intend to see if this applies to trade relationships and if 

the conditional probability of failure decreases with duration, as similarly done by Besedeš and 

Prusa (2006). 

1.2 Research Question 
 

In line with the research contributions of this thesis, the broad objective is to examine the 

determinants of trade spells and how different trade cost variables affect agri-food trade spells 

within the Canadian agri-food sector. Specifically, there are three main research questions 

• Do trade policy variables (FTA, tariffs and NTBs) affect the trade spell duration of Canadian 

agri-food exports? 

• Do the determining factors of trade spell duration differ for processed and primary agri-food 

products? 

• Does negative duration dependence play a role when it comes to Canadian agri-food 

exports? 
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1.3 Thesis Organization  
 

For this thesis, Chapter 1 intends to introduce the research and explain the motivation for this 

thesis. Chapter 2 provides a background with some historical past precedence for trade deals and 

the history of the FTA in Canada. Chapter 3 contains information from the literature focusing on 

the area of trade spell duration. These will look at the evolution of theory from early works and 

concepts to more recent papers on how to analyze the effect of different variables have on trade 

spell duration, although they apply to areas outside Canadian agri-food exports it is well suited for 

the analysis in this thesis. Chapter 4 reviews all the sources of the data used to perform the 

regression and for the background information for the earlier chapters. Chapter 5 displays the 

results of the regression as well as a brief discussion of the key findings as well as a robustness 

test and explanation. Chapter 6 makes the conclusion, and offers policy implications of the results, 

as well as current limitations and possible future research areas.  

  



 
 

 

8 

Chapter 2 Overview of Canadian Agri-Food Sector 
 

2.1 Agriculture in Canada 

 

The history of modern agriculture in Canada begins with the crops commonly grown before 

and during the early days of colonialization especially corn, squash, and potatoes. These coupled 

with the natural bounty of east coast fisheries made Canada an ideal land for exploitation. The 

early Acadians (circa. 1600) developed a system of dikes in which they used to produce wheat, 

vegetables, and pastureland farming. With the opening of the west wheat became more of an 

important crop in this country and as the infrastructure within the country developed (railways, 

storage, ports) so was the capacity to export especially to Europe (Dick & Taylor, 2008). Canada 

remained a major exporter of wheat to Europe up until the great depression when economic 

contraction and protectionism collapsed demand for Canadian wheat. Although other countries 

have closed the gap since then in terms of wheat production and exports, Canada remains a key 

exporter (2nd behind Russia in 2018).  

 Canada being a large country geographically as well as varied in its climate makes the 

country ideal for mass agricultural production. From coast to coast, each region has its unique 

characteristics making for a diverse range of products that can be produced in vast quantities. 

Figure 2.1 shows the Canadian farm cash receipts of the most valuable products for the year 2017 

based on total gross value not including processed foods (selecting only commodities worth 

$1billion and more). It is clear from the figure that Canada’s agricultural diversity is present in its 

most extensively produced commodities, and this is a testament to Canada’s diversity and capacity 

to produce and grow in the domain of agriculture. Canola is the single most valuable crop while 

livestock production such as cattle, hogs and chickens bring in the most value as a group.     
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Figure 2.1 2017 Canadian Farm Cash Receipts of select products 

Source: Statistics Canada (Year).   
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Figure 2.2 Canadian Farm Cash Receipts ( 1988-2017) 

Source: Statistics Canada (Year).   

 



 
 

1) Dick, L., Taylor, J. (2008). "Agriculture, History of Canada". The Canadian Encyclopaedia. Historica Foundation of Canada. 
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Over the years there has been a steady increase in the total price of agricultural production 

in Canada led mainly by crops. This is the result of both the increase in value of agricultural 

commodities as demand for food increases globally but also due to the increase in production and 

yield rates because of improved uses of technology and capital in Canadian agriculture1. Figure 

2.2 is a visual representation of this growth over the years 1988-2017 like the 30 years observed 

for this thesis. The figure is a total representation and does not distinguish between exports and 

local consumption, but it is worth noting the steady increase in the years after the North America 

Free Trade Agreement (NAFTA) was signed compared to the flat growth in the preceding years 

(1988-1994). 

When it comes to agri-food exports, Canola is perhaps the most important in the Canadian 

context. Developed in Canada in the 1970’s as a cooperation between Agriculture Canada and the 

University of Manitoba, it was bred from rapeseed as a low erucic acid substitute to the original 

crop. Although China and Germany produce more, this quantity is largely consumed domestically. 

In Canada, over 90% of Canola is meant for export making Canada the largest exporter by far, 

singlehandedly contributing to over 40% of global exports in 2018.  

 Figure 2.3 shows the value of Canadian agricultural exports for the top ten most valuable 

commodities. It is interesting to note that processed foods such as pastries, prepared food and 

chocolate products are featured promptly in Canada’s list of top 10 exports by value. In fact, if all 

processed foods were aggregated to one category their export value would be the highest.
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Figure 2.3 Value of Canadian exports by agricultural commodity, 2016 

Source: FAOSTAT (Aug 30,2020) 

 

Combined the three largest processed food export categories are valued at over $5.5 billion. 

Food manufacturing as a sector is the second highest valued sector in the country worth $117.8 

billion and exports valued $38.9 billion and the largest employer of manufacturing workers in 

Canada employing almost 290,000 Canadians in 2019 (Agri-Food Canada, 2019).  
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2.2 Trade Spell 
 

Trade spells and their duration have become a significant area of study recently in 

economic theory. The logic comes from the business marketing idea that it is easier and more 

profitable to retain an existing client than to seek and develop new ones. Canada being among the 

largest agri-food exporters in the world and one of the few nations where most of its agri-food 

production is meant for export, the key drivers of trade spell failure would be very valuable 

knowledge. The earliest profound study on the subject was accomplished using survival analysis 

in Besedeš and Prusa (2006). There, they looked at the importance in the economics of 

international trade of maintaining long and growing trade relations. The factors that were being 

analyzed in their study focused on size of initial trade value and level of aggregation.  

Looking at trade spell duration, it has been shown that many factors come into play to 

determine the longevity of a trade spell. This explains why much of the trade relationships globally 

fail within one to two years. According to Besedeš and Prusa (2006), the mean trade spell length 

is only three years with the median being one year. In their paper, Hess and Persson (2012) found 

that the mean trade spell duration for imports into Europe to be just over three years and the median 

was just one year, while Nitsch (2009) finds the median duration for German imports to be two 

years. In this thesis the average trade spell length is shown to be approximately 2.9 years while the 

median is one year, like many results from the previous literatures on this topic. 

2.3 Free Trade Agreements 

 

Canada has always had a strong position favoring free trade whether it be through 

participation in international organizations such as the WTO and G7, or its own participation in 

FTAs with other countries. In the 1990s, export growth accelerated as a result of the 1989 Canada-
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U.S. Free Trade Agreement (CUSFTA) and then in 1994 when Canada ratified the NAFTA trade 

deal to include Mexico, making them the first countries Canada has signed a trade agreement with. 

The focus was heavily concentrated around manufacturing especially the auto industry where the 

three countries are strongly integrated. 

 Agriculture trade has for the most part moved freely between the three countries as 

NAFTA eliminated most tariffs and trade barriers except notably for the products that fall under 

supply management in Canada (dairy, eggs, poultry). It has also worked to integrate the sanitary 

and phytosanitary measures of the three countries (Pouliot, 2017). As you can see from the Figure 

2.4, the value of exports increases over time after the implementation of NAFTA, especially 

exports to the U.S. In fact, looking at total trade the U.S is single handedly the largest export 

destination for agricultural products by far, in 2016 it purchased a total of 34.4 billion CAD out of 

a total 62.8 billion CAD exported (~54%).   

 

Figure 2.4 Ag-Exports to NAFTA partners over time, 1988-2017  

NAFTA 
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This is a significant increase when compared to 1988 (the earliest year of data) when the 

U.S made up only ~33% of total trade according to the same data source. Other nations that have 

entered FTA with Canada include Israel & Chile in 1996, Costa Rica in 2001, European Free Trade 

Association and Peru/Colombia (2008) and Jordan (2009) among others. Figures 2.5, 2.6 and 2.7 

show the trade intensity for each of these countries over the years 1988-2017 and the trend for 

most; except for Switzerland and Jordan, is an increase in the value of exports soon after an FTA 

is signed. 

 

Figure 2.5 Ag-Exports to Peru, Colombia, Jordan, 1988-2017 
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Figure 2.6 Ag-Exports to Switzerland, Iceland, Norway, 1988-2017 

 

 

Figure 2.7 Ag-Exports to Costa Rica, Chile, Israel, 1988-2017 
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Historically trade has been limited by distance, geography, and lack of technology. The 

advent of the industrial age and improved transportation methods in the form of trains, canals and 

steamships was instrumental in making the movement of goods global especially if those goods 

were located deep in the interior of a country. The infrastructure of a country is key to having 

access to both imports and the capacity to export. This fact is exemplified by Figures 2.8a and 2.8b 

where although the U.S, China and Japan remain Canada’s top 3 largest market for agricultural 

products, in both 1988 and 2016 highlighting the importance of a well-developed import and 

export infrastructure, despite having little linguistic and cultural ties.  

The other countries to make the top 10 are mostly in Asia, the more Mediterranean and 

European countries have lost market share. This is a prime example of how trade relationships 

have evolved over the years, and I expect these countries to maintain the longest trade spell 

durations with Canada. When compared to the beginning of this thesis in 1988, I see how the 

market share of the U.S has grown over the years from ~38% back then to over 50% in 2016 

according to the FAO. The advent of a free trade agreement not only massively increased Canada’s 

exports to the U.S, but it also helped push Mexico to 4th place in 2016 from 9th in 1988.  
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Figure 2.8a: Top destinations for Canadian agri-food exports 2016 

Source: FAOSTAT (Aug 30,2020) 

 

  

Figure 2.8b: Top destinations for Canadian agri-food exports 1988  

Source: FAOSTAT (Aug 30,2020) 
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Chapter 3 Literature Review 
 

3.1 Conceptual Framework 
 

In this thesis like other works that came earlier, I examine the factors that influence the 

survival rate of trade relationships and get more insight into the effect of FTA on the probability 

of success in ensuring longer trade durations. The benefits of longer trade spells branch from the 

theories surrounding supply and demand of international trade (Marchand, 2017). The theory is 

predicated on the idea that free trade will result in a net overall gain for society, even though there 

could be some losses to welfare for producers of the importing country and consumers of the 

exporting country. This thesis will also take the theories of survival analysis first introduced by 

Kaplan Meier. Using years where trade occurs as an indication of survival and years with no trade 

as an indication of failure, I will estimate the probability of failure. 

The seminal paper on the topic can be traced back to Besedeš and Prusa (2006a, 2006b) 

where they looked at US imports over the period 1972 to 1988 and 1989 to 2001. They concluded 

that trade spells in general are short with over half failing after one year (in the highly 

disaggregated product categories). An important theory that comes into their research is that of 

negative duration dependence. In the context of trade spell duration, negative duration dependence 

is the higher probability of successful trade spells if the trade relationship survives the initial few 

years. The longer the trade spell lasts the likelihood of failure drops precipitously, this key 

takeaway was that as the trade spell length continues, it indicates continued satisfaction from the 

importing country.  
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Developed economies in North America had the highest rate of survival for trade spells 

(78%) giving credence to the idea of shared borders and high GDP affecting probability of survival. 

Within the previous literature, there was an absence regarding how the presence of a FTA between 

North American countries would affect trade spell, which is what I intend to examine in this thesis. 

Besedeš and Prusa (2006b) also examine the differences between differentiated and homogenous 

goods and found clearly that survival rates differ. The results show differentiated products were 

more likely to survive to year two (69% of relationships survived) compared to homogeneous 

products (55% of them survived). Besedeš and Prusa also investigate the size of the initial purchase 

noting the larger the initial purchase the higher the probability of survival. In his later work 

Besedeš (2008) focused more on search costs and size of initial purchase. The value of the initial 

import to the U.S has a significant impact on the probability of success into a second year of trade. 

Only three percent of trade relationships failed when the value of the initial imports was over $1 

million but that number jumps to almost 50% if the initial import value goes to $10000 or less.  

In their works on export determinants, Fugazza and Molina (2011) looked at the trade 

between many different nations and the most interesting aspect of this research was how they 

compared trade with all countries and compared richer and poorer economies with each other as a 

factor. Contrary to my research, the paper focused on all trade not only specific to agriculture and 

was not focused on any single nation but on 96 nations globally. They only covered the years of 

1995 to 2004 making it difficult to observe trends on a longer-term basis. The findings from their 

work show that trade duration increases with the economic growth of the countries and like 

Besedeš and Prusa, the trade relationship that involve differentiated products demonstrate lower 

hazard rates than those involving homogeneous products. Fugazza and Molina’s (2011) other 
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finding suggest that experience is an important variable because although many trade relationships 

have a high probability of failure, this decreases over time. 

More recently, Peterson et al. (2018) looked at fruit and vegetable imports to the U.S. They 

examined how NTBs in the form of sanitary and phytosanitary (SPS)  measures affect trade spell 

of fruit and vegetables import into the U.S. Their study found that the most significant variables 

that affect the trade spells are GDP of the exporting nation as well as the U.S commodity price. 

Secondly, SPS measures have continuous impacts on the probability of survival with some 

measures as much as quadrupling the hazard rate after the first year of trade. 

3.2 Analytical Framework 
 

 When researching international trade, one metric that is rarely taken into consideration is the 

duration of trade over a lifetime. Many models are designed under the assumption that a trade 

relationship once established runs indefinitely. The factors leading into a trade relationship have been 

examined in the factor endowment theory as well as Heckscher-Ohlin based on countries specializations 

but what is missing are the determinants of exiting a trade relationship.   

Figure 3.1 Effect of Tariffs on International Trade 

Source: Baldwin, and Wyplosz (2009) 
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 Although none of the early trade theories examine the influence of trade duration it is 

possible to observe the implications on trade duration through those models. International trade as 

predicated on the theory of comparative advantage, wherein a country specializes in whichever 

goods they produce more efficiently and then trade them for the goods which they cannot or do 

not produce as efficiently. This theory was instrumental for many nations in reducing their tariffs. 

Lowering of the tariffs does influence trade spell duration as noted by Besedeš and Prusa (2006b). 

Figure 3.1 illustrates how tariffs effect supply and demand for traded goods through an increase in 

prices, which are significant in influencing trade spell durations. As prices increase and demand 

falls and as a result trade between countries will also fall. Besedeš and Prusa concluded that higher 

tariff rates could increase or decrease the hazard rate (shorten or lengthen respectively) of the trade 

spell duration depending on whether time series (increase hazard) or cross-sectional variation 

(decrease hazard) was dominant in the panel data. 

 Heckscher-Ohlin model looked at the ways a country could obtain comparative advantage 

so in turn focused on factors of production. If a country used the factors that were in abundance 

(ex: land, labour, capital) they would be able to determine which goods to produce. Namely if the 

supply of said factor were high relative to demand in the country, then it would be cheap to use 

the resource, examples can be seen in India and China where labour is in plentiful supply and they 

have large labour-intensive industries such as textiles. Not only will this specialization affect the 

size of your trade relationships, but it will also play a key role in length of trade spell duration.  

3.2.1 Trade Costs  
 

A key determinant of how well the trade relationship will last is the investment in time and 

money a foreign client must place in an endeavour before they make their purchase. According to 

Rauch and Watson (2003), the buyer proceeds in three stages; search, investment, and rematch.  
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In the search stage, the buyer must select among a large pool of foreign countries for the goods 

they desire. This initial purchase as part of the search process is for the most part small and 

intended to test the supplier’s reliability and quality. The next step is to make the investment and 

purchase a large quantity of the good via a lump sum payment if the supplier turns out to be 

reliable, if not then the purchaser must redo the search experience over again. Finally, even if a 

good supplier is found the relationship can be revaluated over time if another supplier can be found 

that is of similar or greater quality for cost. In summary, the Rauch Watson method leaves a nation 

with three real options when looking to make an initial purchase; 1) start big and go straight for 

investment, 2) start small and ease into a larger purchase or 3) reject the supplier altogether. Each 

decision will have an obvious effect on trade duration with larger initial purchases contributing to 

longer trade durations. If the investment costs required to secure the trade relationship are lower, 

this will increase the likelihood of a larger initial purchase and if the search costs decrease this will 

increase the probability of the purchaser changing suppliers if they are not satisfied.  

3.2.2 Effects of FTAs on Trade 
 

 FTAs are intended to reduce restrictions and barriers in the trade of goods between nations. 

Once signed there are two options that will take effect depending on the price of the export. If the 

exporting partner country is lower priced then the rest of the world, the importing country will 

exclusively trade with the partner. If the price of the partner is greater than the rest of the world, 

the importing country will apply tariffs to the world and/or remove tariffs from the partner.  

Figure 3.2 demonstrates the effects of FTAs on international trade. In this case one can 

assume that the Home country is an importer and the intersection of import supply and import 

demand (MS and MD) with is the equilibrium price when there is no tariffs and open trade all 

around. Once Home places a tariff on imports the price paid by Home rises to P’ at the intersection 
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of MSmfn and MD and the rest of the world (ROW) exports at price P’-T. If Partner (ex. Canada) 

and the Home country reach an FTA, Home will now pay P” for imports from partner at the 

intersection MSpta and MD, while the price the ROW gets for their exports falls to P”-T. 

   

 

Figure 3.2 Effect of FTAs in International Trade 

Source: Baldwin, and Wyplosz (2009) 

 

3.2.3 Homogenous vs. differentiated goods 
 

 The theory behind trade spell length differences between homogeneous and differentiated 

goods stems from different factors. First, homogeneous goods are usually sold on organized 

markets, which will reduce the search costs of a buyer as they try to find a supplier. In the context 

of agri-food products, this could refer to unprocessed or minimally processed foods such wheat, 

cattle, raw milk, soy, corn, etc. Differentiated products refer to more medium and highly processed 
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foods, example of which would be marinated frozen meats, cheese, canned vegetable soup, etc. 

Since differentiated goods are so specialized, it will take longer and be more expensive to search 

out and locate an adequate supplier.  

With differentiated goods there are also multiple levels of labeling and regulations which 

add costs as opposed to homogeneous food commodities. The initial purchase of homogeneous 

goods in this case tends to be larger due to the ease of changing suppliers and the low risk compared 

to differentiated goods. Controlling for initial purchase size, (which are larger for homogeneous 

goods) differentiated goods have a longer trade spell duration since the buyer will have more 

flexibility to replace suppliers of homogenous commodities compared to suppliers of differentiated 

ones (Besedeš and Prusa, 2006b). The ease of switching as a result of lower search costs and having 

access to numerous suppliers to replace the current one is a big factor in reducing the trade spell 

duration. 

 

3.2.4 Non-Tariff Barriers  
 

One interesting aspect of international trade in agri-food products is the copious quantity 

of non-tariff barriers (NTB) enacted by governments worldwide, including in Canada. According 

to Finnigan (2017), with the rise in trade agreements there has been a corresponding decrease in 

traditional barriers such as tariff duties, but despite these agreements there exist several NTBs that 

can still hinder export growth. As shown in Table 3.1 listed by the United Nations Conference on 

Trade and Development indicating the Non-tariff Measure Classification, the range of NTB varies 

widely. The differences in the NTBs from one country to another could be a challenge for 

exporters, and abrupt changes to NTBs can easily put an end to a trade spell.  
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Maximum residue limit (MRL) standard is an example of how the WTO attempts to 

develop a global standard after inconsistent standards worldwide have resulted in disruptions. An 

example of this was when Nova Scotia had to stop its exports to the EU after the latter dropped 

their MRL for diphenylamine to 0.01 parts per million (ppm). The Canadian MRL for 

diphenylamine is currently at 5ppm while in the U.S it’s 10ppm. Other recent NTB such as those 

on canola exported to China having the requirement of dockage lowered to 1% (Canadian standard 

is currently 2.5%) and for a time India had restricted lentils from Canada due to a requirement that 

they be fumigated with methyl bromide before shipping out. It has been shown that many NTBs 

especially sanitary and phytosanitary measures have shown to sometimes be discriminatory and 

created without a legitimate purpose, and not based on science (Finnigan, 2017). A main objective 

of government, industry and international organizations such as the WTO is to work collectively 

on strengthening dispute mechanisms, promote and defend science-based trade and standardize 

the inconsistent policies for MRL’s and low-level presence (LLP). 
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Table 3.1 Non-tariff measure classification 

 
Source: United Nations Conference on Trade and Development International Classification of 

non-tariff measures, 2012 version 
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3.3 Empirical Literature 
 

The literature thus far regarding trade spell duration is quite limited due to the recent 

introduction of this field of study. Besedes and Prusa (2006) used the Kaplan Meier survival 

analysis to observe the average number of consecutive years an item is imported into the U.S. 

without any halt. The focus of the research was level of aggregation by Standard International 

Trade Classification (SITC) of goods imported from 1972-2001. They found that at the industry 

level the more disaggregation will lead to longer survival times, but when aggregated to 1-digit 

SITC (representing 10 industries only), the duration lasts longer. Overall trade was found to be 

very short and factors such as GDP, market share, import value had minimal effect on the duration. 

 This work was followed by Besedeš and Prusa (2006b) where the differences in trade spell 

duration between homogenous and differentiated products were closely observed. They control for 

factors that may influence duration using the cox proportional hazard, to determine how likely a 

variable will influence the survivability over time and by how much. The results show that 

differentiated products last significantly longer in trade and factors such as greater initial value of 

purchase, GDP, low transport costs, high tariffs, and weak currency of source country all lead to 

longer trade durations.  

 Besedeš (2008) continued exploring trade duration from the lens of search costs model. 

Taking US imports and observing the trade with developing countries to replicate the Search Cost 

Model, and as a robustness exercise he replicates the experiment using developed countries in 

order to analyze trade spell duration between a developed country and developing countries. The 

author finds that large initial trade purchases, high reliability from the supplier and low search 

costs will all increase the likelihood of long trade duration. Overall, most initial purchases even 
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with developed countries tend to be small (<$10,000) and last for a short duration although slightly 

better than imports from developing countries. The paper did add an agricultural dummy variable 

that showed it decreases the hazard of trade failure, but results were only significant for developing 

countries importing from 1972-1988. 

All these initial works in the field of trade spell duration by Besedeš used data of U.S. 

imports from 1972-2001 and focused on all trade especially the differentiated product level. This 

thesis will fill the gap by observing exports from a developed country to the world in only the area 

of agricultural products, while expanding on the hazard potential of other trade cost variables.  

Looking at German imports, the work of Nitsch (2009) replicated closely the methods used 

by Besedeš and Prusa and the results confirm their findings. Using 8-digit EU product 

classification for trade statistics, Nitsch looked at Germany’s imports from 1995-2005 and focused 

more broadly on many factors that can influence trade spell survival instead of focusing on 

differentiated versus homogenous products. He finds that many trade relations are short lived, but 

a good portion survive at least a decade (~11%). Factors that influence import survival include 

exporter characteristics (size, distance, etc.), product features (differentiated, elasticity of 

substitution, etc.) and market structure (supply demand, market share).  

The first paper to look at global trade duration patterns was that of Fugazza and Molina 

(2011) again using the Cox model. Looking at exports of 96 countries from 1995 to 2004 they 

focus on the level of development among countries as a factor in trade spell duration. They 

conclude that wealthier countries face lower hazards (longer duration) as do differentiated goods 

and low export costs. They also found that higher initial as well as average trade values over the 

length of the trade spell will lower the hazard rate.  
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Using discrete-time models (DTM) to estimate the hazard in trade spell duration was 

implemented by Hess & Persson (2011) as a method to deal with issues found in continuous time 

models, specifically the Cox-model. The issues with the Cox model were that the nature of trade 

spell durations are discrete not continuous, unobserved heterogeneity was not being included, it 

assumes that the hazard rate is constant across time. Using the same data and variables as Besedeš 

and Prusa (2006b) the results show that it is more accurate to use DTM. They conclude that issues 

with the Cox model does lead to incorrect estimates of the effects of the variables on the hazard of 

a trade spell ending, especially over the length of the trade spell.  

The papers mentioned above are quite broad in their scope, covering all imports to specific 

countries. Peterson et al. (2018) focuses on the effects of phytosanitary regulations on trade spell 

duration of fruit and vegetable imports to the U.S. Taking 46 fresh fruits and vegetables products 

they observed import data from 1989-2008 including trade, production, and phytosanitary 

treatments. Using the discrete-time duration model a logit, probit and cloglog estimators of the 

variables are calculated to determine the hazard rates. Although like other studies the fruit and 

vegetable trade are also dynamic but slightly longer than other sectors in terms of trade duration. 

This is attributed to the perishable nature of the products, requiring good close relationships 

between exporter and importer to guarantee success. The greatest impact of this thesis is the finding 

that hazard rate increases significantly with the requirement of phytosanitary treatments lower the 

trade spell duration, although this effect wanes over time depending on the treatment. 
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Chapter 4 Data and Empirical Strategy 
 

4.1 Data 
 

The main dataset used in this research analysis came from the HS06 level data from the 

Canadian International Merchandise Trade (CIMT) database. HS06 refers to the Harmonized 

Commodity Description and Coding System, an international commodity classification system 

made up of 6 digits. This data set contained so much information from trade between Canada and 

all countries in the world over several decades. The list of products was immense and contained 

information on all the factors such as value of imports, exports, product list and quantity of imports 

and exports (“Canadian International Merchandise Trade Database”, 2020).  

Gravity model variable data such as distance, language, colonial ties, government systems, 

etc. were obtained from the Centre d’Études Prospectives et d’Informations Internationale (CEPII). 

Other data such as nominal GDP, population and nominal per capita GDP came from the World 

Bank’s online database, World Development Indicators (WDI). FTA data for countries who have 

an agreement with Canada came from Mario Larch’s Regional Trade Agreement Database (Egger 

& Larch, 2008). Information related to the percentage of every country’s agri-food trade covered 

by NTB was obtained from the World Integrated Trade Solutions (WITS) a site created by the 

United Nations Conference on Trade and Development (UNCTAD) and the World Bank. Average 

historical exchange rates for Canadian and U.S currency came from software editing company 

FXtop. They are an independent company that allows for all currencies to be compared over a time 

span beginning in 1953.  

The data is extensive and covers the 30-year period from 1988 to 2017. I removed 

information that add little to the analysis such as value exports to Canada and quantity of trade 
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volume (in tonnes /litres). To make a list of all the length of trade spells as well as number of trade 

spells within a 30-year period, we followed the method conducted by Peterson et al. (2018) and 

removed all years where export values were zero or nonexistent for all countries listed in the data, 

so that my results can be comparable. With the years missing, analysis was set up to count all years 

in which trade occurred consecutively and automatically restart the count when a year was missing, 

this was performed separately for each country product pairing. 

 To find the largest commodities exported from Canada, I used data from the Canadian 

Agri-Food Trade Alliance (CAFTA). They were also the source for size in tonnes and value in 

Canadian dollars of the items exported as well as the percentage exported of each commodity from 

total produced. The global ranking was also compared for each commodity in terms of quantity 

exported by Canada using the Food and Agriculture Organization of the United Nations (FAO) 

statistics database.  

 Like Hess & Persson (2012), the dependent variable is trade failure, and it is measured by 

registering the end of a trade spell (death), which is why it is set as a binary variable. The end of a 

country product spell at a given year will be defined as 1, otherwise 0.  

 Table 4.1 lists a complete description and the summary statistics of the trade cost variables 

estimated in this thesis.  
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Table 4.1 Variable Description & Summary Statistics 

Variable Description  Obs  Mean  Std. Dev.  Min  Max 

durationckt The number of years a current trade spell 

length relationship has lasted 
380879 5.9 8.87 0 30 

CLckt Binary variables equal to one if the trade 

spell is left censored 
380879 0.104 0.306 0 1 

Spell1ckt (used as the 

base variable) 

Binary variables equal to one if the trade 

spell is the first 
380879 0.309 0.462 0 1 

Spell2ckt Binary variables equal to one if the trade 

spell is the second 
380879 0.138 0.345 0 1 

Spell3 ckt Binary variables equal to one if the trade 

spell is the third 
380879 0.084 0.277 0 1 

Spell4 ckt Binary variables equal to one if the trade 

spell is the fourth or higher 
380879 0.071 0.256 0 1 

lang c Binary variable equal to one if the official 

language of the importing country is 

English or French  

229052 .49 .5 0 1 

dist c Distance from Canada based on weighted 

mean population centers (in 1000km) 
229052 7306.76 3635.032 2079.297 16547.918 

GDP ct Nominal Gross Domestic Product of 

importing countries (in 10 billion USD)  
218045 174.77 366.87 .004304 1948.539 

NTB c Percentage of a country’s agri-food imports 

covered by nontariff barriers 
159712 73.14 24.795 0.615 97 

FX t Exchange rate for 1 Canadian dollar in 

USD 
229052 0.825 0.109 0.637 1.011 

FTA ct A binary variable indicating the presence of 

a Free trade Agreement with Canada 
229052 0.124 0.33 0 1 

exp_v ckt A binary variable indicating if the trade 

relationship was worth over $100,000 CAD 
229055 0.394 0.489 0 1 

proc k A binary variable indicating if the product 

traded is processed 
229055 0.444 0.497 0 1 

tariffckt The percentage tariff a country places on 

Canadian imports on a given year 
145912 14.69 36.63 0 3000 
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4.2 Empirical Strategy 
 

4.2.1 Kaplan Meier Estimator 
 

The focus of this thesis is on agri-food exports from Canada and what factors contribute to 

the export survival of this industry.  Like done in so many works before, this thesis uses the Kaplan-

Meier survival function (Kaplan & Meier, 1958) to calculate the probability that a trade 

relationship survives after each year of trade over 30 years. The discrete time method is used to 

realize which determinants contribute to, hinder, or have no relevance to trade spell duration 

survivability. we build on the concepts introduced by Besedeš and Prusa (2006a) where they 

employed survival analysis method to calculate the duration of U.S imports and probability of 

success across a wide spectrum of items. Demonstrated below the Kaplan-Meier survival function 

is employed to demonstrate the probability of survival of different goods based on their TS or HS 

codes.   

 If T is a random variable to mark a failure event time and since time is discrete, one may 

assume it is a discrete random variable ti i=1,2,…n. The survival function is given by 𝑆(𝑡) =

Pr(𝑇 > 𝑡) = ∑ 𝑝(𝑡𝑖)𝑡𝑖>𝑡
 with 𝑝(𝑡𝑖) being a probability density function. 

The hazard function is given by ℎ(𝑡𝑖) = Pr(𝑇 = 𝑡𝑖|𝑇 ≥ 𝑡𝑖) = 
𝑝(𝑡𝑖)

𝑆(𝑡𝑖−1)
, 𝑖 = 1,2, … 𝑛. Where S(to)=1 

so the relation between the survival and hazard functions are expressed as  𝑆(𝑡) =

∏ [1 − ℎ(𝑡𝑖)]𝑡𝑖<𝑡
 

To estimate the hazard functions, I use ni independent observations (trade relationships) 

that are at risk of failing at time ti and di the number of observed failures (year where no trade 

occurs following a year of trade). As a result the Kaplan Meier product limit estimator of the 
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survivor function is �̂�(𝑡) = ∏ [
𝑛𝑖−𝑑𝑖

𝑛𝑖
]𝑡𝑖≤𝑡
, noting that �̂�(𝑡) = 1 if t<t(1) because any relationship 

being observed has to have at least one trade accomplished in a one year time frame, guaranteeing 

100% survival for year 1. The hazard function, estimated only at observed failure times is 

calculated by taking the ratio of observations that fail over total number of observations in each 

period i.  ℎ̂(𝑡) =
𝑑𝑖

𝑛𝑖
 

KM estimator is a nonparametric statistic with specified distribution but the distributions 

parameters unspecified (Kaplan & Meier, 1958). It is not based on parametrized measures such as 

mean and variance and for this reason are limited to making pairwise comparisons. For this reason, 

parametric models that include covariates such as Cox model and later the discrete time model 

were used in later papers.      

4.2.2 Cox Survival Analysis 
 

 Besedeš (2008) follows up on his original research by introducing the Cox proportional 

hazard model regression to evaluate the many factors that influence the size and duration of a trade 

relationship while focusing also on grouping the categories based on the first-year value of trade 

within the American context as well as the TS and HS codes.  

To estimate the Cox proportional hazard (CPH) I look at it by the design of: ℎ𝑖(𝑡, 𝑥, 𝛽) =

ℎ0(𝑡)𝑒
𝑥′𝛽  where  ℎ0(𝑡)is the baseline hazard (how hazard changes as a function of time), x 

represents a vector of explanatory variables and β is a vector of parameters to be estimated. 

Expressed in terms of hazard ratios with ratios greater than 1 increasing the hazard thus leading to 

a shorter trade spell duration.  
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The CPH model is not without its inadequacies as mentioned by Hess and Persson (2012) 

so we will follow their example by using a DTM. This along with the Cox model can help us in 

avoiding some of the pitfalls of using just CPH and Kaplan Meir Survival Function (KM). An 

issue with KM is that it only looks at pairwise comparisons, so one cannot make additional 

variables that affect the trade duration constant. With CPH there exists an issue of continuous-time 

hazard, but I am observing that the bilateral trade data is aggregated into many discrete intervals 

of yearly length.  

Consequently, many exports are found to be of equal duration and there does not exist a 

method to treat these similar durations within the partial likelihood construct of the CPH. 

According to Hess and Persson (2012), this causes asymptomatic bias in the estimation of 

regression coefficients and the covariance matrix. There is also the matter of attempting to account 

for unobserved heterogeneity with the CPH is not feasible because it would require the calculation 

of too many integrals, making estimation difficult. The last issue with CPH is that it is too 

restrictive in that it states that the effects of explanatory variables on the hazard rate is constant 

across the observed period (Hess and Persson, 2012).  

 

4.2.3 Discrete Time Model 
 

The DTM is the approach used by Peterson et al. (2018) in which they explore the export 

duration of fruits and vegetables into the U.S market. Ti are the years of continuous survival time 

of a relation, and tk the given time interval, meaning t1=0 on the condition that the relationship 

survives up to that interval.   
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Using the form 

ℎ𝑖𝑡 = 𝑃(𝑇𝑖 < 𝑡𝑡+1|𝑇𝑖 ≥ 𝑡𝑡 , 𝑥𝑖𝑡) = 𝐹(𝑥′𝑖𝑡𝛽 + 𝛾𝑡) 

 Where ℎ𝑖𝑡 represents a hazard rate that a trade spell fails, 𝑥′𝑖𝑡 is a vector of covariates and 

𝛽 is a vector of unknown parameters, γt a function of time that allows the hazard rate to vary across 

trade spells, F is an appropriate distribution function that ensures the range of 0 ≤ℎ𝑖𝑡 ≤ 1 for all 

separate trade spell relationships (i). 

 The log likelihood function for DTM is denoted as:  

ln ℒ =∑∑[𝑦𝑖𝑡 ln(ℎ𝑖𝑡) + (1 − 𝑦𝑖𝑡) ln(1 − ℎ𝑖𝑡)]

𝑡𝑡

𝑡=1

𝑛

𝑖=1

 

 With 𝑦𝑖𝑡 a binary variable equal to one if a failure occurs (trade spell ends) at the tth time 

and zero otherwise. It is important that the spells remain independent from one another in order to 

obtain consistent parameter estimates. A functional form for the hazard rate (hit) needs to be 

defined and using standard functional specifications (normal, logistic, and extreme-value 

minimum distribution, leading to a probit, logit, or cloglog model will suffice). The cloglog model 

has period specific intercepts and will take on the same grouped duration analog as a CPH model, 

which is why most studies focus less on it. The logit model does not adhere to the same 

proportionality, although it only deviates slightly making it like the cloglog model, where the 

probit model is completely non-proportional (Hess & Persson, 2012). The preferred model for this 

study will be the logit model, because the probit model fails to produce results when fixed effects 

are included and so I would have to treat the fixed effects as random.  

 The next step is to calculate the average marginal effect on the hazard rate for each of the 

independent variables. This value represents the effect increasing the independent variable by one 



 
 

 

37 

will have on the conditional probability of exit from a trade relationship (i.e., dependent variable 

equals to one). This value depends on the estimated coefficient for said variable, its standard error 

but also the values of all the other independent variables.  

 The discrete time model takes on the following form: 

 𝑦𝑐𝑘𝑡 = 𝛽1𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑐𝑘𝑡 + 𝛽2𝐶𝐿𝑐𝑘𝑡 +  𝛽3𝑠𝑝𝑒𝑙𝑙2𝑐𝑘𝑡 + 𝛽4𝑠𝑝𝑒𝑙𝑙3𝑐𝑘𝑡 +

𝛽5 spell4𝑐𝑘𝑡  +𝛽6𝑙𝑎𝑛𝑐 + 𝛽7𝑑𝑖𝑠𝑡𝑐 + 𝛽8𝐺𝐷𝑃𝑐𝑡 + 𝛽9𝐹𝑋𝑡+𝛽10𝑁𝑇𝐵𝑐 + 𝛽11𝐹𝑇𝐴𝑡𝑐 +

𝛽12exp_𝑣𝑐𝑘𝑡 + 𝛽13𝑝𝑟𝑜𝑐𝑘 + 𝛽14𝑡𝑟𝑓𝑐𝑘𝑡 + 𝛼𝑘 + 𝛼𝑐 + 𝛼𝑡 + 𝜀𝑐𝑘𝑡 

In this model, the dependent variable is expressed by 𝑦𝑐𝑘𝑡 which takes a value of 1 if 

Canada’s export trade spell of product k ends with country c at year t. The variable durationckt 

represents the current trade spell length in number of years that a relationship has lasted and CLckt 

is a binary variable denoting the trade spell length started in 1988 (the earliest year data was 

available) or before, this is referred to as left censoring. In previous works by Peterson et al. (2018) 

left censoring was a very common observation with 40% being left censored, and because they 

account for a large share size of the trade relationships, it is worthwhile to control for it. On the 

other hand, right censoring does not lead to issues with estimation, as reported by Hess & Persson 

(2012) and in our case it is more relevant due to the late nature of the sample data’s end date of 

2017, three years from the writing of this thesis. 

Where spell2ckt, spell3ckt, spell4ckt are binary variables equal to one if the trade spell is the 

second, third or fourth and higher respectively in each trade relationship, this is in relation to 

spell1ckt which is a baseline hazard if a trade relationship only had one spell. For example, if the 

trade relationship was in its third trade spell, the value for variables spell2ckt, and spell4ckt would 

be 0 and spell3ckt, would be 1. The variable lank is equal to 1 if the official language of the 
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importing country is either English or French, distc is the population weighted distance in 1000 

km, GDPct is the nominal GDP of the importing country in current billion US dollars at a specific 

year. Economic variables also include FXt the exchange rate to buy 1 Canadian dollar in terms of 

USD for a given year and NTBc represents the percentage of country c’s agri-food imports that are 

covered by NTBs. The random variables include FTAtc a binary variable equal to one if a particular 

country has a free trade relationship with Canada at time t or zero otherwise, exp_v is a binary 

variable equal to one if the export value from Canada is greater than $100,000 of a specific 

commodity at a particular year and prock is a dummy variable equal to one if the item is considered 

a processed good. The variable tarfckt represents the size of a tariff in percentage for a given 

country’s imports at a certain year for a particular product.𝛼𝑐 and 𝛼𝑘 are the country and product 

fixed effects that control for any unobserved heterogeneity in the model while 𝛼𝑡 is the time fixed 

effect that captures any external events that are common to all trading pairs. εckt is the random error 

term clustered at product country levels. 

 To control for unobserved heterogeneity, this thesis uses a random effects estimator similar 

to what was used in Peterson et al. (2018).  Like other studies focusing on trade spell duration, this 

thesis intends to determine if there is a correlation between the trade costs (whether fixed or 

variable) and likelihood of trade spell failure.  
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Chapter 5 Results and Discussion 
 

5.1 Descriptive results 
 

Table 5.1 is a tabulation of all the frequencies of different trade spell durations observed in 

the 30-year span of our data. Over this time there have been a total of 79663 export trade spells 

with some trade relationships demonstrating multiple spells (example: chewing gum to Panama 

had 4 spells; 1st 1990-1991, 2nd 1993-2003, 3rd 2005-2007 and 4th 2013-2014). The first column 

shows the length of a trade spell with shortest being one year and longest 30 years. Any spell less 

than 1 is not counted because there was no trade for that year and because the data spanned 30 

years it would not show trade spells that lasted longer, although it is certain that some trade spells 

have continued longer.  

The second and third columns respectively details the number of each of these trade spell 

lengths and frequency that each one represents as a percentage. The one-year trade spells are by 

far the most frequently represented consisting of almost 60% of all the spells like Peterson et al. 

(2018) and other papers on the subject have shown, the one-year trade spell is the most frequent. 

This drops incrementally and on average the longer trade spell durations are less frequent, but 

notably there is a small jump at the 30-year trade spell mark. This can be because the 30-year trade 

spell mark can be seen to represent ≥30 yearlong trade spells. I have no way of knowing if a trade 

spell continued past 30 years so anything that was started before 1988 and continued after 2017 

would have been included in the 30-year spell length category, hence its higher frequency.  

Another important observation to mention is the rate of the failure slows markedly after 

the initial few years, from the massive drop in the survival rate between year one and two (~60 % 
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to 15.2%) the rate of failure levels off considerably especially after year eight (between 0.89-

0.06%). This is an example of the importance of having “exporter experience” in this case when 

Canada has successfully satisfied multiple years of trade, the experience from those years translate 

to longer trade spells as trade costs fall (Peterson et al., 2018). 

Table 5.1 Frequency of Canadian exports spell length (1988-2017) 

Spell length (years) Number of spells Frequency (%) 

1 47678 59.85 

2 12117 15.21 

3 5399 6.78 

4 3126 3.92 

5 2058 2.58 

6 1877 2.36 

7 993 1.25 

8 835 1.05 

9 706 0.89 

10 553 0.69 

11 430 0.54 

12 363 0.46 

13 381 0.48 

14 354 0.44 

15 313 0.39 

16 364 0.46 

17 178 0.22 

18 153 0.19 

19 144 0.18 

20 130 0.16 

21 120 0.15 

22 100 0.13 

23 77 0.10 

24 198 0.25 

25 70 0.09 

26 80 0.10 

27 47 0.06 

28 54 0.07 

29 62 0.08 

30 703 0.88 

Total 79663 100.00 
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Table 5.2 lists the mean trade spell lengths for Canadian agri-food exports based on 

different groups of a destination country/product criteria. For all trade relationships, the mean 

length of a trade spell is 2.9 years. For small, medium, and large income countries (defined as GDP 

<$100 billion, $100 billion-$2 trillion, and >$2 trillion USD respectively) the mean trade spell 

lasts 2.3, 2.8 and 4.3 years respectively. An analysis of GDP per capita was conducted and 

countries considered poor, medium, and rich (defined as GDP/capita <$10000USD, $10000-

$20000 USD, and >$20000 USD respectively) found that poorer countries had a mean of 2.3 years, 

medium countries a mean of 2.6 years and rich countries a mean of 3.6 years. Countries involved 

in FTA with Canada had a mean export spell length of 5.7 compared to 2.6 for those without. The 

size of the export showed a great difference, with those under $100,000 CAD last on average 2.2 

years vs 5.9 years for those more than $100,000. 

 Finally, unprocessed and processed foods both had a mean trade spell length of 2.9 years, 

this is an indication that agri-food products have little difference in their level of aggregation. This 

is unlike the results observed by Besedeš and Prusa (2006b) which studied all imports to the U.S 

and found differentiated products had a longer trade spell duration by a significant amount. One 

important note to mention is Besedeš and Prusa do control for agriculture goods by using a dummy 

variable and find that in general they do increase the hazard and it is slightly more of a hazard for 

homogeneous agricultural goods compared to differentiated agricultural goods. The Kaplan Meier 

(KM) survival rate (detailed in chapter 4.2) for one year was 86% and this falls to 57% at 3 years 

and 41% at five years. These rates did not fluctuate much due to variation in conditions listed in 

Table 5.2, although this changes slightly as you move from 1st year survival to a later year. Lack 

of variation in KM survival rate is one of the main reasons why I rely more on the DTM to gauge 

the effect of variables on trade spell duration, as opposed to other method.
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Table 5.2 Mean trade spell lengths 
 

 

 

Mean spell 

length (years) 

Kaplan Meier 
Survival after 1-year 

Kaplan Meier 
Survival after 3-year 

Kaplan Meier 
Survival after 6-year 

All trade relationships 2.9 0.86 0.57 0.41 

     

Nominal GDP size     

Small 2.3 0.87 0.57 0.40 

Medium 2.8 0.84 0.55 0.38 

Large 4.3 0.85 0.58 0.45 

     

Nominal per capita GDP     

Poor 2.3 0.87 0.57 0.40 

Med 2.6 0.85 0.56 0.39 

Rich 3.6 0.84 0.56 0.4 

     

FTA     

Yes 5.7 0.85 0.59 0.44 

No 2.6 0.85 0.56 0.40 

     

Export size     

Small (<$100,000) 2.2 0.85 0.53 0.36 

Large (>$100,000) 5.9 

0.88 0.66 0.52 

     

Processed goods     

No 2.9 0.86 0.56 0.41 

Yes 2.9 0.85 0.56 0.39 
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The nature of agricultural exports lends itself to less stability due to factors such as weather, 

environmental degradation, and pest infestation which is less of a factor in the short term for non-

agri-food goods (metals, machinery, chemicals, etc.). As noted in the previous chapter, Canada 

also has a comparative advantage in many items due to its vast land and resources, it can grow a 

diverse range of products in high quantities. The list of products in which Canada is ranked number 

1 in exports by value is as follow:  

 

Table 5.3 Commodities where Canada was ranked #1 exporter 2016 

Commodity 

Mean 

Trade 

Spell 

Mean Kaplan 

Meier Survival 

after 1-year 

Mean Kaplan 

Meier Survival 

after 3-year 

Mean Kaplan 

Meier Survival 

after 6-year 

Canary seed 6.7 0.83 0.63 0.54 

Lentils 5.5 0.80 0.55 0.46 

Linseed 5.8 0.85 0.65 0.55 

Maple sugar & syrups 5.1 0.85 0.67 0.56 

Mustard seed 5.9 0.87 0.62 0.52 

Oats 2.8 0.86 0.48 0.26 

Peas, dry 5.7 0.81 0.59 0.45 

Rapeseed & derivatives 3.1 0.88 0.62 0.41 

 

As can be seen from Table 5.3 the list agri-food commodities Canada is a leader in 

exporting, have many similarities. Except for maple syrup, all commodities are primarily grown 

in western Canada. These are commodities in which Canada is a large country exporter, and this 

advantage make many countries worldwide dependent on our exports. Except for oats, the average 

trade spell length is considerably higher for these products individually compared to the mean 

trade spell length for all products. The Kaplan Meier survival rate for these 8 products is 0.85 after 

1 year, 0.6 after 3 and 0.49 after 6 years, except for the 1st year, these survival results are a good 

degree stronger compared to those for all products. It gets to 0.25 for the 8 products at the 30-year 

trade spell duration mark versus 0.14 for all products at the same trade spell duration. 
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Table 5.4 outlines the major difference having a FTA with Canada has on the longevity of 

trade spell duration of importing countries. Choosing five of the most valuable agri-food exports 

from Canada (bovine meat, swine meat, soybeans, rape/canola, and lentils) a comparison was made 

between their average trade spell lengths to countries with and without an FTA. The difference in 

trade spell duration between these two groups for the select products could not have been starker. 

The average trade spell length for countries involved in an FTA with Canada showed much longer 

spell durations. In the cases of bovine, swine meat and lentils the mean spell lengths more than 

doubled when measuring only FTA countries, from ~2 to 6.8 years for bovine meat, ~2 to 5.6 years 

for swine meat and ~5 to 18 years for lentils.  

Table 5.4 Mean average trade spell of select export products FTA vs. Non-FTA 

 

 

 

 

 

 

 

 

Product Average spell length No FTA Average spell length FTA 

Bovine meat 1.9 6.8 

Swine meat 1.9 5.6 

Soybeans 3.9 5.1 

Canola seeds 2.8 5.3 

Lentils 5 18 
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5.2 Empirical Results 
 

Before jumping into the discussion of the results in this section, it is worth stating the focus 

of the thesis is more of correlational analysis to determine the associations between trade cost 

variables and trade spell of Canadian agri-food exports. Although the thesis specifically included 

an exhaustible set of control variables, as well as country, product, and time fixed effects as 

specified in the baseline model, this can only minimize any endogeneity concerns regarding 

omitted variable bias. In addition, within the trade spell literature it is not uncommon to see most 

studies not specifically controlling for any endogeneity or bias emanating from reverse causality 

between trade spell and the various determinants. This practice is not surprising as it is practically 

not possible to find instrumental variables (IVs) for the different determinants or trade cost 

variables that meet the exclusion restriction. Thus, I will sound caution to readers that the results 

from thesis should be interpreted only as a correlational analysis and not causal. 

The results of the Kaplan Meier survival function in Figure 5.1 show that survival of a 

trade relationship lasting falls precipitously as time passes, with approximately 15% probability of 

surviving all 30 years. When different groups are compared some surprising results are realized. 

Processed foods compared to other foods is a good example where the differences are almost 

negligible, when the expectation was to see significantly higher survival times for the processed 

foods as observed in Besedeš and Prusa (2006b) for differentiated products. Countries which have 

an FTA with Canada maintained a slightly higher survival rate compared to non-FTA countries, 

but this dynamic was observed between years 2 and 22, otherwise the survival rate was similar or 

higher for non-FTA countries. 
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Figure 5.1 Kaplan Meier Survival function  
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This is most likely due to a wide variety of factors not captured by the Kaplan Meier 

survival function, such as the diversity of countries included in an FTA with Canada. Except for 

the US and Mexico, most nations presented are very small or have been included very recently to 

show any major impacts in trade spell duration, which is why this thesis relies more on the discrete 

time variable model to explain the effects of trade cost variables. The most profound differences 

lay with the value of trade, where relations with trade falling below $100,000 surviving far shorter 

than those over $100,000 which had over 25% of relations lasting the full 30-year span. 

Table 5.5 shows the results of the base model using the DTM regression, namely probit, 

logit and cloglog models. The differences between the logit and cloglog estimators are small, but 

larger for the probit estimator compared to the other two. I witnessed that in estimating for the 

robust standard error the probit model results were for the most part nonsignificant except for 

duration and presence of NTB. The reason a base table of estimates is calculated is to have a form 

to compare previous studies on trade spell durations to this one. The sign of the coefficient 

estimates of the independent variables in Table 5.5 are consistent with past research related to trade 

spell duration such as Besedeš and Prusa (2006) and Peterson et al. (2018). The full model is 

estimated in Table 5.6 and includes explanatory variables of interest such as presence of an FTA, 

export value and whether the goods traded were processed or not. 

 The base model shows quite a few similarities with previous studies and in the case of 

coefficient signs, it behaved as expected and all the results were significant. Given the value of   

the duration variable, the conditional probability of exit decreases by -0.0582 for every year added 

to a trade spell. Left censored relationships (starting your trade relationship in 1988 or sooner) 

decreases the conditional probability of exit by -0.045 compared those starting in other years. 

Multiple trade spells decrease the probability of failure and similarly the higher the number of 
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spells, the less likely it is to fail, which is consistent with the theory of negative duration 

dependence in trade spell length (Besedeš and Prusa, 2006). Specifically, spell 2 (i.e., two trade 

spells in the time period) has a lower conditional probability of exit by 0.0592 compared to the 

base variable (having only one trade spell). This can be applied to spell 3 and spell 4 by a value of 

-0.073 and 0.091, respectively.  

The marginal effects of common language and distance in all cases were not shown to have 

a significant correlation on the conditional probability of exit from a trade spell ending in all 

models, which may be due to the inclusion of country fixed effects. Importer GDP decreases the 

hazard by 1.21e-05 for every $10 billion USD increase to the GDP of an importing nations 

economy.  Having more NTB’s imposed on Canadian agri-food exports decreases the hazard but 

the effects were quite low, if a nation had 100% of their products covered by NTB, this would 

decrease the hazard by about 0.0076.  
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Table 5.5 Marginal effects estimation results for base model 

 (1) (2) (3) 

VARIABLES logit probit cloglog 

    

Duration -0.0582*** -0.0466 -0.0757*** 

 (0.000433) (29.12) (0.000488) 

Left censoring -0.0449*** -0.00344 -0.0756*** 

 (0.00248) (2.420) (0.00215) 

Spell 2 -0.0592*** -0.0478 -0.0771*** 

 (0.00196) (59.26) (0.00169) 

Spell 3 -0.0730*** -0.0680 -0.0873*** 

 (0.00219) (42.91) (0.00187) 

Spell 4 -0.0908*** -0.0922 -0.103*** 

 (0.00217) (57.64) (0.00188) 

Common lang. 0.000661 -0.00119 0.00102 

 (0.00127) (1.141) (0.00105) 

Distance -0.000128 -0.000316 -1.43e-05 

 (0.000191) (0.388) (0.000158) 

Importer GDP -1.21e-05*** -6.31e-06 -7.88e-06*** 

 (3.20e-06) (0.00586) (2.76e-06) 

NTB -7.60e-05*** -0.000127 -4.57e-05** 

 (2.68e-05) (0.137) (2.22e-05) 

    

Observations 152,907 152,907 152,907 

    

    
Note: all models include country, product and year fixed effects.  

Robust Standard errors clustered at the product country levels in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 5.6 Marginal effects estimation results for full model 

 (1) (2) (3) 

VARIABLES logit probit cloglog 

    

Duration -0.0516*** -0.0428 -0.0669*** 

 (0.000488) (43.75) (0.000558) 

Left censoring -0.0530*** -0.0271 -0.0749*** 

 (0.00295) (26.96) (0.00257) 

Spell 2 -0.0554*** -0.0522 -0.0692*** 

 (0.00245) (53.92) (0.00208) 

Spell 3 -0.0728*** -0.0759 -0.0823*** 

 (0.00264) (77.85) (0.00225) 

Spell 4 -0.0887*** -0.0965 -0.0955*** 

 (0.00272) (100.6) (0.00235) 

Common lang. -0.00146 -0.00305 -0.000347 

 (0.00168) (4.841) (0.00139) 

Distance 0.000442** 0.000525 0.000363* 

 (0.000225) (0.743) (0.000188) 

Importer GDP 1.09e-05*** 2.56e-05 1.05e-05*** 

 (4.17e-06) (0.0435) (3.49e-06) 

NTB -9.73e-05*** -0.000141 -5.29e-05* 

 (3.71e-05) (0.151) (3.10e-05) 

Exchange rate 0.585*** 0.823 0.523*** 

 (0.134) (859.8) (0.133) 

FTA 0.000107 -0.000966 -0.000255 

 (0.00301) (1.622) (0.00252) 

Export value -0.0376*** -0.0495 -0.0290*** 

 (0.00252) (50.88) (0.00232) 

Processed -0.0118*** -0.0169 -0.00909*** 

 (0.00167) (16.95) (0.00139) 

Tariff 3.48e-05 6.75e-05 2.38e-05 

 (3.04e-05) (0.0687) (2.56e-05) 

    

    

Observations 85,848 85,848 85,848 

    
Note: all models include country, product, and year fixed effects 

 Robust Standard errors clustered at the product country levels in parentheses.  

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 



 
 

 

51 

 

 Table 5.6 is the full model which includes the variables for exchange rate, FTAs, export 

value, processed foods and tariff rates. The fixed cost variables that are analysed in the base model 

have changed quite significantly in both magnitude and significance compared to the results in 

Table 5.5. Duration, left censoring, multiple spells, common language and NTB variables have 

kept their sign and magnitude more or less the same. The distance variable has now become 

significant and increasing the hazard by 0.00044 for every 1000 km from a weighted population 

center. GDP of the importing nation now contribute to the conditional probability of exit, 

increasing it by 1.1e-05 for every $10 billion USD increase to the GDP. The coefficient for 

exchange rate was large, for every cent increase in the value of the Canadian dollar, the conditional 

probability of exit would increase by 0.006.  

At its lowest point during the data period, the dollar reached $0.64 and at its highest, $1.01 

meaning the conditional probability of exit would have increased from this increase in value of the 

Canadian dollar by about 0.22, ((1.01 - 0.64) x 0.6). The correlation between FTA and the 

probability of failure of trade spell duration was not shown to be significant and gave mixed results 

(positive for logit, negative for probit and cloglog). Export value was clearly very important 

showing that trades worth $100,000 CAD and higher do have a major positive effect on trade spell 

duration, decreasing the conditional probability of exit by 0.038 compared to the baseline hazard 

of exports less than $100,000 CAD resembling what Besedeš (2008) detailed.  

Foods that are processed value-added products did decrease the conditional probability of 

exit, like what Besedeš and Prusa (2006b) found for homogeneous versus differentiated products, 

in this case by 0.012 compared to unprocessed foods. The inclusion of tariffs has a minor effect 

on increasing the hazard of trade spell duration, however this is not significant at conventional 
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levels. This is mostly in line with Peterson et al. (2018) who found that it was only significant with 

the probit model and without the inclusion of exporter dummy variable. It is worth noting that the 

data for tariff only includes up to years 2014, lacking data for the final three years of the thesis.  

 

5.3 Sensitivity Analysis  
 

The robustness test attempted in this thesis was accomplished by omitting the single 

greatest trading partner Canada has and that is the U.S. In conducting the sensitivity analysis, I 

omitted the U.S as it is the major trading partner for Canada, accounting for ~50% of the value of 

its agricultural exports on any given year (AAFC, 2017). It has the largest GDP in the world, 

closest distance to Canada, common language, an FTA agreement country, and a mean value of 

the trade relationships are over $100,000. This in theory would suggest that if one was to remove 

the U.S from the analysis, the whole of the data would appear very different attributing much of 

the trade spells explanations to the presence of America and less on the variables explored in this 

thesis.   

Table 5.7 shows the result of removing the U.S from the base DTM and how the variables 

now effect the probability of a trade spell failing. The result for the base model shows overall the 

sign of each variable remains robust except for that of importer GDP, and that in general the 

probability of failure increased ever so slightly. The coefficient for the importer GDP is now not 

significant and that of NTB has now become statistically significant at the 10% level after the 

removal of the U.S. This could be due to the fact the U.S has the highest GDP in the world and 

now it is no longer in the calculus. In the robustness test the longest trade spell durations come 

from a broad mix of nations, some with smaller GDPs, such as Pakistan and Mexico which are in 

the top 10 largest importers of Canadian agri-food products (FAOSTAT, 2016). Unlike the U.S, 
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richer nations with large GDPs in Europe have comparatively less agri-food imports coming from 

Canada.  

Table 5.7 Marginal effects estimation results for base model omitting U.S export values 

 (1) (2) (3) 

VARIABLES logit probit cloglog 

    

Duration -0.0655*** -0.0526 -0.0851*** 

 (0.000493) (153.2) (0.000542) 

Left censoring -0.0543*** -0.00903 -0.0876*** 

 (0.00273) (22.59) (0.00234) 

Spell 2 -0.0668*** -0.0535 -0.0871*** 

 (0.00216) (155.5) (0.00185) 

Spell 3 -0.0814*** -0.0749 -0.0978*** 

 (0.00242) (223.9) (0.00204) 

Spell 4 -0.102*** -0.104 -0.115*** 

 (0.00240) (306.3) (0.00205) 

Common lang. 0.00149 0.000204 0.00180 

 (0.00142) (0.694) (0.00116) 

Distance -0.000276 -0.000630 -0.000144 

 (0.000210) (1.479) (0.000172) 

Importer GDP 8.64e-06 2.83e-05 8.38e-06 

 (7.25e-06) (0.0760) (5.81e-06) 

NTB -5.68e-05* -0.000106 -3.27e-05 

 (2.96e-05) (0.230) (2.42e-05) 

    

Observations 134,620 134,620 134,620 

    
Note: all models include country, product, and year fixed effects. Robust Standard errors clustered at the product 

country level in parentheses.  

 *** p<0.01, ** p<0.05, * p<0.1 

 

The results from the full model without the U.S seen in Table 5.8 are very similar to the 

original full model results. All signs for the variables are the same except for common language, 

which suddenly contributes to an increase in the hazard, although it is still not significant. One 

positive indication that the results are robust is the fact that many of the variable that are of interest 

in the U.S omitted full model such as processed foods and export value, are similar in magnitude 

and sign as the variables in the original full model. This is strong indication that across all nations 
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and products variables such as processed foods and export value do correlate to trade spell duration 

lasting longer.  

Table 5.8 Marginal effects estimation results for full model omitting U.S export values 

 (1) (2) (3) 

VARIABLES logit probit cloglog 

    

Duration -0.0618*** -0.0516 -0.0799*** 

 (0.000590) (24.90) (0.000654) 

Left censoring -0.0654*** -0.0350 -0.0908*** 

 (0.00343) (16.68) (0.00293) 

Spell 2 -0.0634*** -0.0575 -0.0809*** 

 (0.00285) (27.52) (0.00239) 

Spell 3 -0.0826*** -0.0836 -0.0951*** 

 (0.00306) (40.75) (0.00257) 

Spell 4 -0.103*** -0.110 -0.111*** 

 (0.00314) (53.44) (0.00269) 

Common lang. 0.00118 0.00157 0.00143 

 (0.00205) (0.875) (0.00167) 

Distance 0.000200 2.38e-05 0.000192 

 (0.000264) (0.0125) (0.000217) 

Importer GDP 5.14e-05*** 8.59e-05 3.77e-05*** 

 (9.67e-06) (0.0534) (7.52e-06) 

NTB -7.40e-05* -0.000131 -3.55e-05 

 (4.21e-05) (0.0604) (3.46e-05) 

Exchange rate 0.799*** 1.136 0.688*** 

 (0.150) (559.1) (0.147) 

FTA 0.000572 0.00321 -7.71e-06 

 (0.00366) (2.395) (0.00300) 

Export value -0.0384*** -0.0507 -0.0290*** 

 (0.00292) (24.50) (0.00264) 

Processed -0.0128*** -0.0191 -0.00955*** 

 (0.00192) (8.865) (0.00157) 

Tariff 2.20e-05 4.24e-05 1.57e-05 

 (3.33e-05) (0.0272) (2.89e-05) 

    

Observations 71,010 71,010 71,010 

    
Note: all models include country, product, and year fixed effects. Robust Standard errors clustered at the product 

country level in parentheses.  

. *** p<0.01, ** p<0.05, * p<0.1 
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Although not significant it is interesting to note that the hazard for the presence of a FTA 

increases significantly in the robustness test, by almost 5 times larger. Among all countries the 

value of exports to the U.S alone is approximately 50% of the total for agri-food trade, but among 

the 12 countries that have FTA with Canada, this number jumps to ~91%. Also, the U.S was 

represented in FTAs since 1989, the next earliest country was Mexico in 1994. It does not 

immediately result in FTA being a positive, negative or negligible influence on trade spell 

duration, it just demonstrates that the U.S has dominated the space for so long that many other 

large countries have not had enough of a free trade relationship with Canada to compete and 

compare.  

Despite this difference in the FTA variable, the fact that all other variables held up well to 

the robustness check adds credence to the methods presented in this thesis. The argument can be 

made that the reason the FTA variable did not pass the robustness check is due to the lack of 

experience and depth in FTA with other countries when compared to the U.S. 

The next test conducted was observing the effects of the trade cost variables on strictly 

primary products and processed foods individually, to see how if the results differ when strictly 

focusing on each category separately. The results in Table 5.9 show that throughout both groups 

negative duration dependence holds up well, and left censoring is still a strong indicator of the 

conditional probability of exit decreasing. The distance variable is only significant in the primary 

products category, this may give an indication that processed foods are more easily made locally 

once the raw materials are imported and not worth shipping, especially if Canadian labour costs 

are so high. The importer GDP does increase the the conditional probability of exit only for 

processed foods, giving rise to the idea that richer countries have the skills to process their own 

foods once raw materials are acquired.  
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Table 5.9 Marginal effects estimation results for primary and processed products 
 (1) (2) (3) (4) (5) (6) 

 Primary products Processed foods 

 

VARIABLES logit probit cloglog logit probit cloglog 

       

Duration -0.0473*** -0.0391 -0.0617*** -0.0582*** -0.0494*** -0.0740*** 

 (0.000626) (6,215) (0.000742) (0.000746) (0.000800) (0.000807) 

Left censoring -0.0376*** -0.0126 -0.0611*** -0.0734*** -0.0484*** -0.0927*** 

 (0.00391) (1,947) (0.00348) (0.00449) (0.00532) (0.00381) 

Spell 2 -0.0519*** -0.0504 -0.0643*** -0.0618*** -0.0560*** -0.0766*** 

 (0.00328) (7,991) (0.00282) (0.00372) (0.00464) (0.00309) 

Spell 3 -0.0710*** -0.0753 -0.0797*** -0.0772*** -0.0780*** -0.0871*** 

 (0.00354) (12,197) (0.00306) (0.00402) (0.00490) (0.00335) 

Spell 4 -0.0864*** -0.0955 -0.0922*** -0.0944*** -0.0990*** -0.102*** 

 (0.00364) (15,349) (0.00318) (0.00421) (0.00529) (0.00359) 

Common lang. -0.00217 -0.00334 -0.00144 0.000348 -0.00126 0.00170 

 (0.00229) (655.5) (0.00191) (0.00251) (0.00315) (0.00206) 

Distance 0.000758** 0.001000 0.000544** 7.24e-05 -0.000133 5.16e-05 

 (0.000313) (163.6) (0.000261) (0.000332) (0.000408) (0.000275) 

Importer GDP 2.07e-07 1.01e-05 1.57e-06 3.33e-05*** 5.77e-05*** 2.62e-05*** 

 (5.10e-06) (1.088) (4.36e-06) (7.63e-06) (1.04e-05) (6.18e-06) 

NTB -9.15e-05* -0.000132 -5.52e-05 -9.92e-05 -0.000155** -4.17e-05 

 (4.72e-05) (20.87) (3.99e-05) (6.04e-05) (7.20e-05) (4.97e-05) 

Exchange rate 0.622*** 0.862 0.552*** 0.576*** 0.818*** 0.493** 

 (0.174) (139,788) (0.173) (0.208) (0.258) (0.204) 

FTA 0.00919** 0.00959 0.00695* -0.0119*** -0.0167*** -0.00928** 

 (0.00428) (1,447) (0.00357) (0.00427) (0.00532) (0.00361) 

Export_val -0.0387*** -0.0505 -0.0298*** -0.0352*** -0.0469*** -0.0286*** 

 (0.00312) (7,952) (0.00291) (0.00431) (0.00517) (0.00392) 

Tariff 0.000118* 0.000178 8.63e-05 7.44e-06 1.31e-05 7.71e-06 

 (6.76e-05) (21.02) (5.69e-05) (2.99e-05) (3.78e-05) (2.75e-05) 

       

Observations 50,730 50,730 50,730 35,118 35,118 35,118 

Note: all models include country, product, and year fixed effects. Robust Standard errors clustered at the product country level in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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When broken down we see that FTA increase the conditional probability of exit for primary 

products and decrease it for processed foods. This could be a sign of primary producers having a 

stronger influence in protecting their industry from cheaper imports that FTA bring about. On the 

other hand, conditional probability of exit decreases when it comes to processed foods. There are 

fewer demands for controls from local food manufacturers and highly processed foods have lesser 

concerns regarding food safety, pest infestation and other detrimental effects to the environment. 

Tariffs were also shown to increase the conditional probability of exit at a significance level of 

10% for primary products. Like with FTA, this could be a sign that primary producers push to 

have their local industry protected from competition more than food manufacturers.  
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Chapter 6 Conclusion 
 

6.1 Summary of Findings 
 

Finding the key trade cost variables that have the greatest association on Canadian agri-

food trade spell duration was the main objective of this thesis. There was a particular interest in 

the effect an FTA would have as well as the nature of the products being processed or unprocessed 

and the tariff rate. The number of products covered by NTB has also been an area of interest, 

especially since the findings of Besedeš and Prusa (2006b) and Peterson et al. (2018) seemed to 

have given contradicting results. The former indicating that NTBs can lengthen trade spell duration 

and the latter indicating that they shorten trade spell duration at least in the short term. 

 Agri-food exports from Canada are dynamic and often short lived even within a 30-year 

period observed in this thesis. With over 77,000 trade relationships approximately 60% of them 

are consisting of one-year trade spells, but this rate falls rapidly as more years of experience are 

gained. An interesting discovery is that almost half of trade relationships with Canada had multiple 

spells (~49%) within a 30-year period. This could be the result of agricultural products, especially 

unprocessed homogeneous goods being so volatile in price and relatively easy to transport that it 

allows for many entries and exit opportunities.  

 Like previous research about trade spell duration, having a higher trade value does 

significantly reduce the risk of failure in a trade relationship, and this did not change for exports 

from a developed country like Canada. 

Processed foods do show a positive effect on trade spell duration although minor at 0.087 

decrease in hazard. This is in line with results of Besedeš (2008) regarding homogeneous goods 
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increasing the hazard, although their value was much higher at approximately 0.23. This could be 

due to the differentiation of processed foods as opposed to homogenous products.  

One of the main findings of this thesis was the effect of FTA on trade spell duration, the 

results are not significant except when looking at them from separate categories of primary 

products and processed foods. This could be a result of most FTAs being relatively new and these 

newer agreements will lack the long-term trade data allowing us to witness the full implementation 

of the FTA over the years. This could also be due to the fact I treated all FTAs the same, and if I 

were to account for heterogeneity and control for each individual FTA, I could witness a significant 

relation.   

The discrete time models show that for FTAs both an increase and decrease in the hazard 

is observed depending which model is prioritized but all the models were not significant. When 

one looks at the range and variety of countries locked in an FTA with Canada it is not difficult to 

see how this could occur. On one end the largest countries such as US and Mexico with long and 

very active FTA presently ongoing and on the other end there are countries that are too small or 

too recent to have a major economic impact from FTA for the purposes of this thesis. Examples 

would be Costa Rica and Chile which are not very economically large, and they are a far distance 

from Canada or South Korea, which only ratified the FTA in 2015, leaving little chance for the 

results of the FTA to bear fruit. 

Like in other works on the subject such as Besedeš and Prusa, the largest single contributing 

factor to a longer trade spell duration is the initial value of the export decreasing the conditional 

probability of exit by approximately 0.038 compared to lower priced export values. There is also 

confirmation of the negative duration dependence theory, that is the longer the spell lasts the less 

likely a failure event will occur. 
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 The Kaplan Meier graph shows that trade spells with FTA nations give an advantage after 

the second year. This higher rate of survival for FTA nations, although slight, it is maintained until 

about 21 years after which the survival rate is similar and eventually goes lower for FTA nation. 

It may be due to the fact that out of all countries Canada is engaged in an FTA with, only with U.S 

and Mexico does Canada export great amounts of agri-food products, the other countries being 

mostly South American are not large Agri-food importers. The US and Mexico are also the 

countries in which Canada had its earliest FTA with (since 1994), most others only existed since 

after the year 2000, leading to a skew in the length of trade spell duration for FTA nations to last 

fail faster at the later years.  As time goes on it would be interesting to see the results of the 

Comprehensive Economic and Trade Agreement (CETA) and the Comprehensive and Progressive 

Agreement for Trans-Pacific Partnership (CPTPP) agreements on Canadian agri-food exports to 

get a better understanding of how they affect (or do not) trade spell durations. 

6.2 Policy Implications 
 

From a policy perspective, the best reason for focusing on trade spell duration is that it is 

a key driver of the intensive margin (Fugazza and Molina, 2011), and developing the intensive 

margin will lead to higher export growth for Canadian agri-food products. With the knowledge of 

which country-product relationships are most enduring, government with industry and primary 

producers can collaborate in working towards the best markets with the highest potential as well 

as avoiding those that are not likely to bear positive outcomes. 

 FTA are an area where the outcome as it relates to the hazard of trade spell durations 

ending is still unclear, but if evidence from Mexico and U.S are any guide, FTAs with large enough 

countries that are geographically easy to access can have positive results. Canadian FTAs may not 
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be focused on agri-food exports as much as other manufactured goods and this could be taken as 

motivation by policymakers and stake holders to include more policies targeting agri-food exports. 

The increase in hazard of trade spell ending as a result of NTB is most likely a sign that FTAs with 

Canada do not do enough to address the subject of NTB in agri-food trade. 

 Processed foods, seeing as they decrease the hazard for trade spell durations ending have 

potential to be a lucrative export sector, due to the higher value added and lower volume demanded. 

In 2018 Canadian exports of processed foods were valued at $36.5 billion CAD which represents 

~61% of the agri-food export sector exports value (AAFC, 2020). Promoting and encouraging a 

robust value-added processing within the agri-food sector would be a profitable endeavour for 

Canadian firms. With export values playing an even more important role as a driver of trade spell 

durations, having more value-added products would require less initial quantity to reach that high 

value level. Incentives for importers to order larger initial quantities would help the relationships 

start strong.   

Having a lower share of products covered with NTB by importers reduces the hazard of a 

trade spell ending in all models. This is evidence that exporting nations that can circumvent NTB 

can excel in agri-food trade and Canada should be better focused on nations with low rates of NTB. 

Making use of Canada’s advantages such as land size, product diversity, capacity to accommodate 

NTBs and high capital value added industry will all lead to long trade spell durations and export 

growth. It would be advantageous for Canada to promote these strengths to negotiate a reduction 

in the size of NTB against their exports.  

 

 

 



 
 

 

62 

6.3 Future Research Area 
 

The first area in which there is great potential for more research is the influence of FTAs 

on trade spell durations. With the Comprehensive Economic Trade Agreement (CETA) initiated 

in 2017 and Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP) in 

2018, Canada has very few long-standing FTAs to analyze. Not since NAFTA has any of Canada’s 

trade agreements been with countries in the top 10 export destinations, which is why it will take 

more time before I can observe the results of FTA with the larger entities such as the EU and 

nations in the CPTPP. This thesis relying on 2017 data would not have any data on the most recent 

FTA and even those with South Korea have only been in effect since 2015, meaning not enough 

data to show the effect on trade spell duration has been collected. Many of the countries in FTA 

with Canada (besides US and Mexico) are distant and small, leading to smaller potential for large 

trade in agri-food, which is why there is such interest in CETA and CPTPP.  

 More focus on the commodities traded themselves is an area of interest that can bear much 

interest. This thesis already looked at processed vs. unprocessed but much more can be observed. 

Dividing the exported products into their respective categories (meats v. produce v. grains and 

oilseeds, etc.) could also show potential. In this thesis the data obtained from the CIMT database 

only went to 6-digit disaggregation level (HS-06), an interesting follow-up would be to look at a 

more disaggregated level of data of up to 10 digits. This could even allow us to compare the trade 

spell durations of different levels of processed foods. 

Presently data is limited on the different types of agri-food NTB that exist for each country 

and product. Obtaining this data in order to observe how the different types of NTB affect trade 

spell duration is another area of research that can provide great results.  
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Appendix 

 

List of importing Countries 

 
Afghanistan Colombia Hong Kong 
Algeria Comoros Hungary 
Andorra Cook Islands Iceland 
Angola Costa Rica India 
Anguilla Croatia Indonesia 
Antigua & Barbuda Cuba Iraq 
Argentina Cyprus Ireland 
Armenia Czech Republic Islamic Republic of Iran 
Aruba Islands Denmark Israel 
Australia Djibouti Italy 
Austria Dominica Ivory Coast 
Azerbaijan Dominican Republic Jamaica 
Bahamas Ecuador Japan 
Bahrain Egypt Jordan 
Bangladesh El Salvador Kazakhstan 
Barbados Equatorial Guinea Kenya 
Belarus Eritrea Kiribati 
Belgium Estonia Kuwait 
Belize Ethiopia Kyrgyzstan 
Benin Faeroe Islands Laos 
Bermuda Falkland Islands Latvia 
Bhutan Fiji Lebanon 
Bolivia Finland Lesotho 
Bosnia-Herzogovina France Liberia 
Botswana French Polynesia Libya Arab Jamahiriya 
Brazil Gabon Lithuania 
British Virgin Islands Gambia Luxembourg 
Brunei Darussalam Georgia Macau 
Burkina Faso Germany Macedonia 
Burundi Ghana Madagascar 
Cambodia Gibraltar Malawi 
Cameroon Greece Malaysia 
Cape Verde Greenland Maldives 
Cayman Islands Grenada Mali 
Central African Republic Guatemala Malta 
Chad Guinea Mauritania 
Chile Guinea-Bissau Mauritius 
China P. Rep. Guyana Mexico 
Christmas Is Haiti Moldova 
Cocos Islands Honduras Mongolia 
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Montserrat Solomon Islands 
Morocco Somalia 
Mozambique South Africa 
Myanmar South Korea 
Namibia Spain 
Nauru Sri Lanka 
Nepal St Helena 
Netherland Antilles St Kitts & Nevis 
Netherlands St Pierre & Miquelon 
New Caledonia St Vincent Grenadines 
New Zealand Sudan 
Nicaragua Surinam 
Niger Swaziland 
Nigeria Sweden 
Niue Switzerland 
Norfolk Island Syrian Arab Republic 
North Korea Taiwan 
Norway Tajikistan 
Oman Tanzania 
Pakistan Thailand 
Panama Togo 
Papua New Guinea Tonga 
Paraguay Trinidad & Tobago 
Peru Tunisia 
Philippines Turkey 
Pitcairn Island Turkmenistan 
Poland Turks & Caicos Islands 
Portugal Uganda 
Puerto Rico Ukraine 
Qatar United Arab Emirates 
Republic of Albania United Kingdom 
Republic of Bulgaria United States 
Republic of Congo Uruguay 
Republic of Yemen Uzbekistan 
Russian Federation Vanuatu 
Rwanda Venezuela 
Saint Lucia Vietnam 
Sao Tome Prn Wallis Futuna Is 
Saudi Arabia Western Sahara 
Senegal Western Samoa 
Sierra Leone Yugoslavia 
Singapore Zambia 
Slovakia Zimbabwe 
Slovenia  

 


