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ABSTRACT 

The purpose of this dissertation is to deteqrune the influence of spatial and 
' 

industrial structure on the volume and compositio~ of trade among Canadian and 
! 

American regions. In so doing, it is intended to prO\jide a better understanding ofthe 
! 

causes and effects oftrade on regions, the potential\ for further economic integration 

and the policy implications thereof 

Both empirical and analytical modelling met ods are used to analyse regional 

trade. Empirically, it is found that Canada-U.S. tr~de is heavily influenced by the 

spatial configuration of regions as well as their i1dustrial composition. It is also 

established that after controlling for distance and th~ industrial composition, there is 

a strong potential for further economic integratio~·among Canadian and American 

regions. However, this potential is less than other udies have suggested. 

'I 

Using an analytical model, it is demonstrate~ that the welfare implications of 

i 

economic integration depends on the relative si~e of the trading regions, their 

I 

respective national markets and the tradeability of iptermediate goods. 

Finally, the analysis shows that the potentialffor public policy to influence the 

I 

degree of integration and what form those policies Imight take depends crucially on 

the characteristics (geographic and industrial) of th trading regions. 
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PREFACE 

The four substantive chapters (Chapters 2-5) included in this dissertation are 

papers that have been submitted to several journals for publication. The names ofthe 

journals are noted at the beginning of each chapter. Chapters 2, 3 and 4 are co

authored by myself and William Anderson. In all three cases, the majority of the 

conceptualization, analysis and writing was undertaken by myself William Anderson's 

contribution to these papers derives from numerous consultations that we had while 

the papers were developed as well as editorial work. 
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INTRODUCTIO~ 


"With the rise of low-cost transportation and cqmmunications, the world has 
shrunk but regions have grown- often spillin& over national boundaries." 

Silas Keehn, President, Federal Reserve Bank ofiChicago and Henry K. Hanka, 

Chairman, Great Lakes Cofmission 


i 

The thesis of this dissertation is that the sp tial configuration of production 

and industrial structure have a strong influence on the volume and composition of 

trade. That is, the location ofregions relative to eac other- their situation- and the 

characteristics of the industrial sectors in which t~ey are specialized controls the 

I 

degree ofeconomic integration that we observe . ., such, an understanding ofwhy 

these are strong determinants of trade can help us to establish what are the potential 

impacts of trade, the likelihood of further econ mic integration and the policy 

implications thereof 

The geographic focus of this research is C nada and the United States and 
I 

their respective regions at the scale ofprovinces and rtates. The economic relationship 

between these countries spans a continent, but ~s the reader will be constantly 

i 

reminded, it is very much regional in nature. A few pairs ofregions characterized by 

i 

similar industrial structures and close geographic proximity tend to dominate the 

relationship. 

One of the reasons for focussing on the rade with the United States is 

1 
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Canada's growing reliance on America as a destination for its exports and as a source 

of imports. The origins ofthis trend can be traced largely to a shift in Canada's trade 

policy away from the high tariff barrier established under the National Policy, which 

forced an east-west pattern of trade on the country. Tariffs and non-tariff barriers 

have been reduced through successive multilateral rounds ofnegotiations (Kennedy, 

Tokyo and Uruguay) under the General Agreement on Trade and Tariffs (GATT). 

Under the terms of the GATT, member nations are allowed to negotiate separate 

preferential trade agreements (Article XXIV). Canada has taken advantage ofthis 

provision and negotiated several trade agreements with the United States. The most 

prominent are the 1965 Auto Pact, which led to an integrated market in cars and 

parts, the 1989 Canada U.S. Free Trade Agreement and the 1993 North American 

Free Trade Agreement, which includes Mexico (see Frankel, 1997 and WTO, 1995, 

cited in Frankel, for a discussion ofrecent trade agreements). 

Canada's growing openness to world trade implies that internal trade is 

becoming less important. In a recent publication, Statistics Canada (1998) reports 

interprovincial trade rose by approximately fifty percent between 1984 and 1996. 

Over the same period, Canadian exports abroad rose 140% and imports by almost 

150%. The implication is that Canada is becoming more integrated into the world 

economy, and because the United States is Canada's most important trading partner, 

the U.S. economy. This trend begs the question, what are the economic forces that 

are driving Canada's rapid integration into the American economy? 

For much ofthis century, the discourse surrounding the causes and effects of 
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' trade has been dominated by the Heckscher-Ohlinltheorem (Ohlin, 1933) or what is 

more broadly termed factor proportions theory. Th theorem states that countries will 

export those goods whose production is intensive n the factors of production (e.g., 

labour) that they have in relative abundance camp ed to other nations. Essentially, 

comparative advantage is generated by the differe ces in the factor endowments of 

each country. 

Although the Heckscher-Ohlin theorem ntinues to provide considerable 

insight into the patterns of world trade, it yield an incomplete explanation. The 

predictions ofthe theorem are inconsistent with w rld trade patterns in several ways, 

but I will focus on two here. First, based on the 1 gic of the theorem, trade occurs 

because ofthe differences between countries. How~ver, much ofworld trade is among 

the developed nations that have relatively si · ar factor endowments (at least 

compared with underdeveloped nations). Furthe re, per capita trade between these 

nations has expanded since the Second World War, even though their factor 

endowments have become increasingly similar ov r the same period (Helpman and 

Krugman, 1985). 

Second, a large proportion of trade is in t}ie same types ofproducts or intra
' 

industry trade (Grubel and Lloyd, 1975 and Helpman and Krugman, 1985). The 
I 
I 

Heckscher-Ohlin theorem predicts that countries w uld have a comparative advantage 

across whole industries. For example, China exp rts clothing because its relatively 

large pool oflabour provides it with a comparative dvantage in goods that are labour 

intensive to produce. We would not expect Chin to import clothing. 
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The inability of the Heckscher-Ohlin theorem to explain such a large 

proportion ofworld trade led scholars in the late 1970's and early 1980's to tum to 

increasing returns as an additional explanation for trade (see Grube! and Lloyd, 197 5; 

and Krugman, 1979 and 1980). When firms operate under conditions of increasing 

returns they find that as output increases the cost ofproducing a unit ofoutput falls. 

Therefore, if we have two plants, one in Canada and one in the United States, 

producing different varieties ofthe same product (e.g., cars), both firms would find 

it beneficial to sell to the other market, generating intra-industry trade. 

Recognizing the presence of increasing returns also implies that production 

must be concentrated in space. Ifthe size ofthe plant had no effect on unit costs, we 

could produce everything everywhere. In fact, this is what the Heckscher-Ohlin 

theorem assumes - the whole economy could take place in everyone's backyard 

(Krugman, 1995). 

The friction ofdistance when combined with increasing returns generates the 

basis for industrial agglomeration. That is, the larger the accessible market, the lower 

the costs that firms incur. Therefore, firms producing both final and intermediate 

goods would want to be close to their customers (Venebles, 1996). In tum, 

consumers, be they people or firms, would want to be close to where the products are 

produced. 

Factor markets act against industrial agglomeration. As firms cluster in the 

same place factor prices tend to be bid upwards. At some point the benefits ofbeing 

close to suppliers and customers, which are generated by increasing returns and the 



5 

I 

friction of distance, are overwhelmed and product· on may disperse. The interaction 

between factors markets, increasing returns, and th friction ofdistance can influence 

whether industry will be concentrated or disperse (Krugman and Venebles, 1995; 
\ 

Venebles, 1996). 

Together, these factors also determine, at 1 ast in part, the impact oftrade on 

regions. That is, if production is concentrated in nd differentiated over space, the 

impacts of trade will necessarily vary over space. If there are external economies 

associated with the agglomeration of industry th se economies may spill over the 

border, potentially inducing large volumes of tra e in intermediate goods. On the 

other hand, if these external returns are spatially tircumscribed they may provide a 

cost advantage to the region with a large home mrket. 
I 

There are several research questions that ollow from the empirical trends 

noted above and the theoretical progress made ove the past twenty or so years. First, 

what is the pattern and composition of Canada-U S. interregional trade? That is, to 

what degree does spatial proximity influence the olume of trade and the types of 

goods that are traded? Ifintra-industry trade is dri en by increasing returns, this trade 
I 

may be more sensitive to the friction of distance s~ce it is far easier to replicate the 

i 

benefits of increasing returns than the adv~tages that accrue from factor 

endowments. 

Second, under what circumstances might conomic integration positively or 

negatively affect regions and their respective coun ries? The geographic proximity of 

regions that have specialized in similar industrie to serve their respective national 



6 


markets may allow them to benefit from external returns that spill over the border. 

Intermediate goods producers in both regions may specialize to serve downstream 

firms on both sides ofthe border. However, ifthese regions are located too far apart, 

distance related costs may outweigh the benefits of specialization on the part of 

intermediate goods producers. Therefore, ifone region is smaller than the other it may 

be put at a competitive disadvantage if trade barriers are eliminated. 

Third, how do variation in the demand for goods, distance related costs and 

the border affect the pattern oftrade? As will be argued in the text below, the effect 

ofthe border on trade flows can be taken as a measure ofthe potential for increased 

interregional trade across the Canada-U.S. frontier. If the volume of trade is 

influenced by the spatial configuration of production and variations in industrial 

demand across regions, so will be the potential for increased trade among Canadian 

and American regions. Furthermore, if increased economic integration leads to 

production efficiencies, then any measure of potential may also be a rudimentary 

measure ofvariations in the benefits oftrade. 

If the potential for trade varies over space, what is the role oftrade policy at 

the scale of states and provinces? Given that national governments have relinquished 

control over their borders, the role oftrade policy and its geographic focus has shifted 

to the scale of states and provinces and the control that they exercise over their 

economic environment. 

The dissertation is organized into four papers, which address each ofthe four 

questions outlined above in order. Although each paper can stand on its own, they are 
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all closely connected with each other and the thesis. Taken as a whole, the papers can 
1 

be thought of as follows. The first paper, which is empirical in nature, directly 

addresses the thesis that industrial structure and spa ial structure influence the pattern 

and composition ofCanada-U.S. trade. It shows th t they do have a strong influence 

and that if we are to understand the economic rela ionship between Canada and the 

United States a regional approach is necessary. Th second paper takes some ofthe 

stylized facts from the first and asks how liberaliz d trade might affect regions and 

their respective countries. It shows using an analyti al model that the impact oftrade 

on regions depends on the geographic pattern of p oduction prior to free trade and 

the size of the two national economies. If the p1ttern of production is such that 

intermediate goods are tradeable among regions thaf specialize in the same industries, 

trade may lead to substantial welfare gains at he regional scale. However, if 

intermediates are non-tradeable, the small nation's region may suffer a large loss of 

welfare, even though the small nation as a whole ay benefit. Therefore, there may 

be a divergence between the national and regional · nterests. 

The third paper attempts to quantify the i uence ofthe friction ofdistance, 

other factors that affect costs, the location of d4-nd and Canada as an origin on 

trade. It applies a theoretically derived trade flow ~odel to province-to-state flows 
I 

! 

ofgoods as well as state-to-state flows. By using s ate to state flows as a benchmark 

ofeconomic integration, the influence ofCanada a an origin can be measured. Ifthe 

model is able to account for all relevant variables ecting trade, the influence ofthe 

border can be taken as a measure of trade potenti 



8 


The fourth paper takes advantage of this characteristic of the trade flow 

model, and asks how the potential for trade varies over space. Based on these 

measures, it is possible to infer between which regions the potential for increased 

trade is the greatest. This can be used as a means to identify transnational regions and 

what policies might assist in their development. 

The three empirical papers (first, third and fourth) take advantage ofa unique 

data base developed by Statistics Canada that measures flows between Canadian and 

American regions with a very high level of commodity detail (Statistics Canada, 

1996). These data allow the analysis of flows with a sufficient degree ofgeographic 

and commodity detail to address many of the research questions posed in these 

papers. Furthermore, when combined with data collected by the Bureau ofthe Census 

( 1997) on commodity flows among U.S. states, which can be used as a benchmark of 

economic integration, further insight can be gained into the causes ofthese flows and 

the potential for further integration of Canada into the American economy. 

In closing, this dissertation is the product ofthree important factors. The first 

is the development of trade models over the past twenty years, and in particular 

during the 1990s, that are able to take into account increasing returns and the friction 

ofdistance. Although many ofthe ideas presented in these models are not new, they 

are addressed with a degree of rigour that allows them to make more forceful 

arguments and, at times, generate genuine insights. The second factor is the very rapid 

integration of the Canadian and American economies that has taken place over the 

past ten years. This trend makes the study of the causes and impacts of trade, 
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especially at the regional scale, timely and I hope · nformative. Finally, without the 

availability ofinterregional trade flow data in Cana a and the United States, which did 

not exist just a few years ago, the research prese ted below would not have been 

possible. 



CHAPTER2 


The Influence of Industrial and Spatial Structure on 


Canada-U.S. Regional Trade1 


Introduction 

Over the past twenty years, there has been a growing recognition that, in 

addition to relative differences in factor endowments (Ohlin, 1933), increasing returns 

to scale may also provide an explanation for trade (Helpman and Krugman, 1985). 

The primary purpose ofthis paper is to explore how these forces interact to produce 

the spatial pattern oftrade flows observed between Canadian and American regions. 

We fmd, not surprisingly, that regions that are in close proximity have the most highly 

integrated economies. However, some variations in the level ofintegration between 

regions appears to be independent oftheir relative locations. These inconsistencies are 

related, at least in part, to the relationship between the supply and demand for 

intermediate inputs. Trade is strongest between regions with similar industrial 

structures, but this trade tends to be limited to regions in close geographic proximity. 

As the distance between regions increases, trade based on different but 

1This paper has been accepted for publication in Growth and Change under the 
following citation: Brown, W. M. and W. P. Anderson (1999) The Influence of Spatial and 
Industrial Structure on Canada-U.S. Regional Trade. Growth and Change. forthcoming. 
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I 

complementary industrial structures becomes incr asingly dominant. Ultimately, the 

analysis leads us to the conclusion that there a e important relationships among 

industrial structure, the geographic configuration f production, and the volume and 

composition of trade. 

The remainder of the paper is organized as follows. First, we outline the 

theoretical context in which the paper is set. ollowing this, we describe the 

I 

geographically and sectorally detailed U.S.- Canfa trade data set employed in our 

analysis. After presenting some aggregate flows, e calculate an index that measures 

the degree of integration between pairs of Can dian and American regions. Our 

analysis then focuses on intermediates goods trad , which accounts for much of the 

variability in integration. We calculate a second in~ex which measures the importance 
i 
I 

i 

of intra-industry (as opposed to inter-industry) trade and observe that this index 

appears to decline with distance. We then examine 

to ensure that this relationship is not simply an 

structure. In the concluding section, we discuss 

implications of the analysis and some future rese 

some data for individual industries 

artifact of variations in industrial 

orne of the theoretical and policy 

rch directions. 

Theoretical context 

For much of this century, the discourses rrounding international trade has 

been dominated .by the Heckscher-Ohlin (H-0) th orem. The theorem is based on the 

principle that a country will export those goods hose production is intensive in the 
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factors ofproduction that it has in relative abundance (Ohlin, 1933). Although the H

0 theorem continues to be a useful tool to understand world trade, it leaves a 

significant proportion of it unexplained. The predictions of the theorem are 

inconsistent with the patterns ofworld trade in several ways. We will focus, however, 

on just two here. First, based on the logic of the theory, trade occurs because of the 

inherent differences between countries. Much ofworld trade, however, is among the 

developed nations, which have relatively similar factor endowments, at least compared 

to less developed countries. Furthermore, per capita trade between these nations has 

expanded since the Second World War, even though they have become increasingly 

similar over the same period. Second, a large proportion ofworld trade consists of 

bidirectional flows of the same types of products, what is often referred to as intra

industry trade. The H-0 theorem predicts that a country would have a comparative 

advantage across whole industries, and as such, is unable to explain this type oftrade 

(Helpman and Krugman, 1985). 

These inconsistencies led scholars in the late 1970's and early 1980's to tum, 

or what may be more aptly termed return (Buchanan and Y oon, 1994 ), to increasing 

returns to scale as an additional explanation for trade (see Krugman, 1979, 1980 and 

Helpman and Krugman, 1985). Based on this model, expanding markets allowed firms 

to produce fewer varieties with longer production runs, which results in lower unit 

costs because of reduced down time and the application of more specialized 
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equipment (Grubel and Lloyd, 1975f The pot tial savings that result from the 

specialization of production within plants has lo g been identified as a reason for 

countries with small internal markets, like Canada, o push for trade liberalization (see 

Wonnacott and Wonnacott, 1967). 

Recognizing the presence of increasing r turns also implies that production 

must be concentrated in space. That is, if increasi g returns are significant, markets 

may only be efficiently served by a few plants an by implication only a few places 

(Krugman, 1991a). In contrast, under conditions f constant returns, which is one of 
I 

the underlying assumptions ofthe H-0 theorem, tte scale ofproduction has no effect 

on costs - production can take place everywhere land at any scale. 

! 

Combining the friction ofdistance with in1reasing returns generates the basis 

for industrial agglomeration. That is, if increa ing returns in the production of 

intermediate goods are passed on as external ret rns to downstream industry, and 

there are costs associated with the movement of ntermediate goods, those external 
I 

returns maybe spatially circumscnbed. As such, thfy provide an incentive for regional 

specialization (see Krugman and Venebles, 1995; Venebles, 1996). Both upstream and 
i 

downstream firms would want to be close to eacf other (Venebles, 1996). 

I 

If these external returns stretch over an ipternational border, they may also 

form a basis for regional economic integration. at is, intermediate input suppliers 

2We should note that the presence of fixed costs ·n production are essential for this 
argument. If the demand for each variety is low, it is to e firms advantage to produce a large 
number of varieties in its plant in order to have enough s es to cover fixed costs. Without fixed 
costs to overcome, each variety would be produced in its wn small plant. 
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may specialize in order to supply industry on both sides of the border. What this 

implies is that we would expect integration to be greatest among regions with similar 

industrial structures. The extensive trade in auto parts that we observe between 

Ontario and the Great Lakes states is an example of this form of cross-border 

economic integration. 

The expectation that trade is greatest between regions with similar industrial 

structures contradicts the usual expectation that trade in intermediates is greatest 

between regions that specialize in different industries with strong input-output 

relationships (e.g., textiles and apparel). If regional specialization is the result of 

relative differences in factor endowments, this trade is consistent with the H-0 

theorem. As we will show, we find trade patterns that are consistent with both types 

of regional relationships. 

We can take the logic that we have described so far a step further and argue 

that trade in intermediate goods between regions with similar industrial structures is 

more likely to occur ifthey are in close geographic proximity and, on the other hand, 

trade between regions with dissimilar industrial structures will be far less sensitive to 

the geographic proximity of the trading regions. This is based on the principle that 

increasing returns are often easier to replicate than factor advantages. That is, unless 

increasing returns are particularly strong and/or the fiiction ofdistance is fairly low, 

it may be more cost effective for downstream industry to buy from local suppliers than 
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to import from far awal. On the other hand, fa tor advantages are not as easily 

replicated. Often they are location specific (e.g., atural resource inputs) or take a 

considerable amount oftime to move over space (e.g., labor). Therefore, they are 

potentially much less sensitive to distance. In t e language of spatial interaction 

theory, there are fewer intervening opportunities lman, 1980). 

A conceptual view of cross-border trade i intermediate goods that is based 

on the hypothesis described above (and is consi tent with the findings presented 

below) is summarized by Figure 1. It describes t e relationship between industrial 

structure, the geographic configuration of regions~ and the composition and volume 

ofregional trade. The shaded triangles represent ferent industries that supply inputs 

to the final goods industry (the circles). They ar~ relatively far away from the final 
i 
i 

goods industry because their locations provide the' with some advantage (i.e., lower 

factor costs or access to raw materials) specific to their production technologies. 

Therefore, trade is being driven by the difference ofthe factor endowments ofthese 

regions. 

3 
The presence of strong increasing returns and1 high friction of distance does not 

preclude trade between similar regions if they are in clo geographic proximity. It may, 
however, ensure other regions are not competitive in that particular sector. 



16 


Country A 
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A.} Intermediate input 
• suppliers 

0 Final goods industty 

Zone of specialization 

Figure 1: The influence of industrial and geographic structure on trade 

Around each final goods industry is a shaded area that defines the zone within 

which another category of intermediate goods firms locate (shown as squares). For 

these firms, the most important locational criterion is accessibility to the downstream 

firms they supply. Outside the shaded zone, transportation or other distance related 

costs would make suppliers uncompetitive. If similar downstream industries are 

located adjacent to each other along the border, the zones may overlap (see Figure 1 ). 

The larger market available to intermediate input suppliers will lead to specialization, 

and therefore, a large volume of intra-industry trade. By definition, beyond the 

boundaries ofthis region distance related costs outweigh the savings associated with 

more specialized production. Therefore, we do not see intermediate goods trade 

between firms located next to the final goods industry located in the far south western 
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comer of Country Band the final goods producersjfound along the border. 

The point here is that the regional pattern a~d composition of trade is heavily 
I 

influenced by the geographic pattern ofproduction. therefore, the historical processes 

that lead to the initial location of an industrial comt' lex may have a strong influence 

on the volume and composition oftrade once artific al trade barriers are removed. To 

the extent that growth in intra-industry trade lea1s to production efficiencies, the 

I 

production zone in the Northeast comer of the dia~ram will benefit more from trade 
I 

liberalization than the one in the Southwest comer./ 
I 

There is one further point to be made re~rding Figure 1. Note that even 

though two of the intermediate input suppliers de~oted by the triangles are located 
I 

adjacent to each other, there is in this case no bas~s for trade. Their location is the 

result offorces that have nothing to do with a tradipg relationship between them. As 
I 

McCann ( 1995) has noted, there are many cases w ere the geographic proximity of 

producers cannot be related to any economic linka e between them. 

Trade flow data 

Until recently, little was known of the re¥ional pattern of trade between 
I 

Canada and the United States. Although several st~dies have looked at the regional 

trade between the two countries (Erickson and HaJard, 1991; W arfand Cox, 1993; 

Warfand Randall, 1994; and Hayward and Ericks~n, 1995), their focus was on the 

influence of trade on American states. The origin~ and destinations of trade within 
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Canada were unknown. Only McCallum (1995) and Helliwell (1996) have used data 

that describe province-state trade4
. 

The data presented in this paper are from a data base published by Statistics 

Canada ( 1996) that reports, inter alia, merchandise trade flows between Canadian 

provinces and U.S. states in 1992.5 It does not, however, report service trade. Exports 

are defined by state or province of origin and imports by state of destination or 

province ofclearance. There is always a concern when using trade flow data that the 

reported origins and destinations offlows are not associated with economic activity 

occurring in those places, but are rather a result of the reporting process itself This 

case is no different. 

Statistics Canada defines the place of origin as where the good was 

manufactured, extracted or grown. Ifgoods do not begin their journey at the factory 

gate, however, there is no guarantee that they will be attributed to their correct state 

or province oforigin.6 In order to minimize this bias, we have aggregated American 

states and, to a lesser degree, Canadian provinces into regions (see Figure 2f. The 

4Although McCallum (1995) and Helliwell (1996) analyze province-state trade, their 
primary objective was to determine the influence of the border on trade, rather than its pattern 
and composition. 

5We chose 1992 because it was the latest year for which state GDP data, which are 
required for the calculation of indices below, were available from the Bureau of Economic 
Analysis at the time the analysis was undertaken. 

~e have observed several cases where it was obvious that exports for some states were 

clearly overestimated. 


7U.S. Regions: New England (Connecticut, Maine, Massachusetts, New Hampshire, 
Rhode Island, Vermont); Mid Atlantic (Delaware, Maryland, New Jersey, New York, 
Pennsylvania); South Atlantic (District of Columbia, Florida, Georgia, North Carolina, South 
Carolina, Virginia, West Virginia); Great Lakes (Illinois, Indiana, Michigan, Ohio, Wisconsin); 
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American regions are taken from Smith (1989), who groups states with similar 

industrial structures that are in close proximit to major shipping ports. The 

assumption is that ifa good is sent from its point of reduction to a central warehouse 

or a distributor, it will probably be in a nearby sate, and in particular a state that 

contains similar types of firms and/or a major tr 

Among the more intractable problems · s relating imports to the actual 

locations oftheir ultimate purchasers. There are t o primary sources oferror. First, 

Canadian imports are reported by province of cle ance. In the case of the Atlantic 

provinces this is problematic because only one of them, New Brunswick, has a land 

border with the United States. Although a consi erable amount of trade is cleared 

I 
through the other three provinces, New Brunswic*'s trade would tend to be inflated. 

i 

Furthermore, exports from the Midwest to Que 'ec and the Atlantic Provinces are 

underestimated because they are often cleared t ough customs at Ontario border 

crossings. This would also tend to inflate the val e of Ontario's imports. 

Second, even if the destination is report d, it is not guaranteed to be the 

location of consumption or where value is ad~ed. For example, goods sold to 

wholesalers in one state may be eventually distrib~ted to other states. In addition, it 

is obvious that in a limited number of cases flo\\1s are being allocated to corporate 

South Central (Alabama, Arkansas, Kentucky, Louisiana, Mississippi, Tennessee); Plains (Iowa, 
Kansas, Minnesota, Missouri, Nebraska, North Dakota, S uth Dakota); Rocky Mountains 
(Colorado, Idaho, Montana, Utah, Wyoming); South We (Arizona, Oklahoma, New Mexico, 
Texas); and West (California, Nevada, Oregon, Washin n) 

Canadian Regions: Atlantic (Nova Scotia, New runswick, Prince Edward Island, 
Newfoundland); Quebec; Ontario; Prairies (Manitoba, Sa katchewan); B.C. -Alberta (British 
Columbia, Alberta). 
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headquarters rather than their actual destination. 

Some, but not all, ofthese problems are addressed by using aggregate regions 

rather than individual states or provinces. By aggregating the Atlantic Provinces 

together we eliminate the problem ofNew Brunswick's potentially inflated imports. 

This does not, however, eliminate the problem ofOntario's inflated import totals from 

the Midwest. The aggregation of states also addresses, in part, the consolidation of 

imports in some states. However, since consolidation is more likely to take place in 

regions that border with Canada, their imports may be biased upwards. 

We made one adjustment to the data to correct for an obvious misallocation 

ofimports. The data base allocates imports ofCanadian finished automobiles and light 

trucks primarily to Michigan, New York and California. These flows seem to be 

heavily influenced by the distribution system and/or the location of corporate 

headquarters. Since automobiles are such an important component of Canadian 

exports, we felt it necessary to redistribute them on the basis ofstate retail sales. Little 

bias is introduced by adjusting the data in this manner because the automobile and 

light truck market is arguably continental in scope. 8 In our judgement, further 

adjustments to the data would potentially introduce more bias than they would 

eliminate. 

8For exports of cars and light trucks from the U.S. a further adjustment had to be made 
to the data. In 1992 most automobile and light truck exports were not allocated by state. We 
therefore assumed that the share of exports of American regions in these goods was the same as 
in 1993 when the flows were reported by state. 
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Figure 2: Canadian and American regions 
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Analysis 

Tables 1 and 2 show the regional origins and destinations for exports from 

Canada and the U.S. respectively. In both cases Ontario accounts for over half of 

Canadian trade. It is also evident that Ontario and the Great Lakes are the most 

important trading regions. Ontario is the origin and destination for 66% ofCanadian 

trade with the United States and the Great Lakes accounts for 33% oftotal American 

trade with Canada. Furthermore, their bilateral relationship makes up a quarter ofall 

trade between the two countries. By comparison, the second most important bilateral 

relationship, Ontario-Mid Atlantic, comprises only 12% of total trade. Ontario's 

dominance can be attributed, in part, to the strength of its manufacturing economy, 

which creates a large supply ofand demand for intermediate goods and machinery and 

equipment. However, Ontario may also be acting as a distribution center for imports 

destined to other provinces, particularly for high value final goods that can easily 

withstand transportation costs. Finally, as noted in the last section, the Ontario 

numbers may reflect trade destined for Quebec and the Atlantic Provinces that are 

cleared at Ontario border points. The fairly low import total for these regions from 

the Great Lakes states is evidence of this effect (see Table 2). All of these factors 

would tend to inflate Ontario's trade while suppressing the trade of other Canadian 

regions. 
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Table 1: Exports from Canadian regions (C$ millipns)- 1992 

Atlantic Quebec Ontario Prairies Alberta- Canada 
BC 

New England 2,224 4,606 3,316 79 403 10,628 

Mid Atlantic 670 5,751 13,725 238 2,389 22,772 

Great Lakes 317 3,340 22,345 1,375 5,664 33,041 

South Central 57 595 4,299 1,974 2,409 9,335 

South Atlantic 175 1,157 4,113 174 1,438 7,058 

Plains 312 1,747 7,977 136 885 11,058 

South West 19 139 1,128 181 1,332 2,800 

iRocky Mountains 149 877 4,485 267 908 6,687 

West 130 799 6 232 382 6 010 13 554 

United States 4,053 19,013 67,620 i 4,807 21,439 116,932 
Source: Statistics Canada ( 1996) 

Table 2: Exports from American regions (C$ mil~ons)- 1992 

Atlantic Quebec Ontario Prairies Alberta- Canada 
BC 

N_ew En_gland 290 2,576 3,180 104 283 6,433 

Mid Atlantic 224 3,206 10,509 386 795 15,119 

Great Lakes 285 1,424 31,847 1,631 1,826 37,013 

South Central 85 579 3,607 1,152 736 6,158 

South Atlantic 101 583 4,126 296 501 5,607 

Plains 399 1,300 5,569 349 687 8,304 

South West 14 163 639 72 462 1,350 

Rocky Mountains 83 570 2,934 223 965 4,775 

West 147 920 4,776 292 3,998 10 132 

United States 1,628 11,320 67,185' 4,506 10,253 94,893 
Source: Statistics Canada (1996) 
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Importance ofCanadian andAmerican regional markets 

Although the trade flows presented in Tables 1 and 2 illustrate the absolute 

strength of regional trading relationships, they don't provide any perspective on the 

relative significance ofCanadian and American regional markets. In order to address 

this, we measure the significance of regional markets by taking exports as a 

percentage of gross domestic product (GDP) of each region (see Tables 3 and 4). 

These numbers should be interpreted with caution because what is reportedly 

produced in one year may not be sold but added to inventories. This means that in a 

post recession year, like 1992, exports may be drawn from inventories built up the 

previous year( s ), rather than from that year's output, which means the importance of 

trade may be overestimated. 

The Canadian demand for American goods accounts for only 1.32% ofU.S. 

GDP. However, the significance of Canadian regional markets varies considerably 

across American regions (see Table 3). For example, the Canadian market is more 

important to the Great Lakes and New England, than the U.S. as a whole. Ontario 

dominates most trading relationships and is only rivaled by the Quebec-New England 

and Alberta-BC-West pairs. 
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Table 3: Percentage ofGDP exported to Canadiar regions - 1992 
Atlantic Quebec Ontario Prairies IAiberta-BC Canadat 

New England 0.07 0.62 0.77 0.03 0.07 1.55 

Mid Atlantic 0.02 0.24 0.77 0.03 0.06 1.11 

Great Lakes 0.02 0.12 2.71 0.14 0.16 3.15 

South Central 0.02 0.11 0.76 0.05 0.09 1.04 

South Atlantic 0.04 0.12 0.53 0.03 0.06 0.78 

Plains 0.02 0.12 0.74 0.24 0.15 1.26 

South West 0.01 0.08 0.42 0.03 0.14 0.69 

Rocky Mountains 0.01 0.08 0.32 0.04 0.23 0.67 

IWest 0.01 0.07 0.39 0.02 0.33 0.83 

t!I_nited States* 0.02 0.16 0.94 0.06 0.14 1.32 
*Excludes Alaska and Hawaii 
lf.xcludes the Yukon and Northwest Territories 
Source: Statistics Canada (1996) and Bureau of Economic Analysis (1995) 

The significance ofthe American market fc r Canadian exports is dramatically 
i 

higher. For every Canadian region, exports to the !u.s. accounts for 10% or more of 
I 
I 

GDP (see Table 4). There is a tendency for all t Canadian regions to be oriented 

towards their neighboring U.S. regions. For ex ple, 8.21% of Atlantic Canada's 

output is sold to New England and 7.90% ofO tario's output is sold to the Great 

Lakes states. Our first instinct was to attribute he strength of border ties to the 

consolidation of shipments in border states. How ver, upon closer inspection of the 

data this did not appear to be a major source ofetror. In most cases, exports can be 
! 

attributed to logical economic relationships. For dxample, refined petroleum exports 

I 

from Atlantic Canada to New England (27.2% lof exports), can be explained by 

Atlantic Canada's large refining capacity and a 1 cal oil company with retail outlets 

in the New England market. Similarly, exports of uto parts from Ontario to the Great 

Lakes states (25.8% of exports) is obviously rel ted to the large concentration of 



26 

assembly plants in those states. 

d Am.T bl a e 4 P ercentage o fGDP exporte to encan regtons - 1992 
CanadatQuebec Ontario Prairies IAlberta-BCAtlantic 

0.25 1.592.93New England 8.21 1.17 0.18 

3.401.502.47 3.65 4.85 0.54Mid Atlantic 

3.56 4.932.12 7.90 3.11Great Lakes 1.17 

0.90 1.050.74 1.45 0.40South Central 0.65 

0.56 1.651.11 2.82South Atlantic 1.15 0.31 

1.52 1.39!Plains 0.38 1.52 4.490.21 

0.57 1.000.56 1.59 0.61South West 0.55 

0.84 0.420.090.07 0.4 0.41!Rocky Mountains 

3.78 2.020.51 2.2 0.87West 0.48 

13.49 17.4512.08 23.91 10.9214.96!united States* ..
*Excludes Alaska and Hawan 
!Excludes the Yukon and Northwest Territories 

Source: Statistics Canada (1996 and 1992a) 

Economic integration among Canadian andAmerican regions 

We define economic integration as the relative strength of one region's 

economy as a supplier of trade goods to another region. Exports as a proportion of 

regional GDP is an inadequate measure ofintegration because it does not control for 

the size of both trading partners. For example, we know from Table 3 that the 

proportion ofthe West's output sold to Ontario is greater than that sold to Alberta-

Be (0.39% vs 0.33%). We could conclude from this that the West is more highly 

integrated into Ontario's economy. However, the relative size of the Ontario and 

Alberta-Be economies are not taken into account. The potential market in Ontario 

is far greater than Alberta-Be, and therefore, it may be unrealistic to expect Alberta-

Be to account for a larger share ofthe West's output. 
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These problems can be circumvented by ~eveloping an index of economic 

'integration that accounts for the relative size ofb9th trading partners. Consider two 

regions that are part of a larger continental eco omy like that of Canada and the 

United States. If in all regions firms were speci ized and served the continental 

market, they would sell only their share oftotal c ntinental demand at home and the 

rest to the continental market. Therefore, if t e demand (both consumer and 

industrial) were spread evenly across space and th re were no friction ofdistance, we 

would expect inter-regional trade to be strictly a function of the productive and 

consumptive capacities of each pair of regions. 

Based on this principle, a multilateral ind x of economic integration can be 
i 

defined as follows. Assume there are two trading ~gions, a and b. By multiplying a's 
I 

output (GDP) by b's share of total continental o 'tput the expected upper bound of 

exports from a to b can be determined. The expe ted value of exports is given by: 

- yb
Xab =Y·- (1)a y + y

A B 

I 

Where Ya and Yb are the outputs of regions a and lb and YA and Y8 are the outputs of 
! 

nations A and B. We should add that ( 1) also fmplies trade between a and b is 

balanced (Xab =Xba), and therefore, the expecte level of trade would be the same 

regardless of the relative size of the trading pa ners. Dividing (1) into the actual 

~ote that ifwe treat ( 1) as a two nation case, it an be derived directly from Krugman 
(1979), which implies it is consistent with trade generate by increasing returns to scale. 
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exports from a to b (Xab) will provide an index ofeconomic integration: 

X X (Y +Y)
J = _ab • 100 = ab A B • 100 . 

ab y y (2) 
xab a b 

Iflab has a value of 0, there is no economic integration ofa into b's market. An index 

value of 100 only has meaning in the sense that it is the value that we would expect 

if complete integration occurred across all regions. This expectation is based on the 

restricted assumptions noted above, which, ofcourse, do not hold in reality. Regions 

are never completely specialized. Demand is often spread unevenly over space, which 

means the index may approach or possibly exceed 100. Nevertheless, since we are 

primarily concerned with comparing integration across regions, rather than its 

absolute degree, these problems are ofno particular concern. To reiterate, the index 

only controls for the relative size of the trading partner's economies. 

We have calculated the index for each American and Canadian region (see 

Tables 5 and 6, respectively). It is assumed that Canada and the United States 

together form a closed economy. Ofcourse, this is not entirely true, and so the index 

may underestimate the degree of integration for regions that have stronger ties to 

markets outside of North America (e.g., Alberta-Be or the West). However, 

Canada's dependence on the American market and the relatively small share ofoutput 

that the U.S. exports abroad should ensure that most errors are small. 

At the beginning ofthis section we noted that the West (based on exports as 

a proportion of GDP) appeared to be more integrated into the Ontario market than 
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Alberta-Be. However, based on the index (see Ta le 5), the West is more integrated 

with the Alberta-Be economy than Ontario. The efore, we would have concluded 

erroneously using exports as a percentage of GD 

into Ontario's economy, and therefore, the locati 

BC and Ontario has little influence on the degree 

Although we have controlled for the size 

that the West is more integrated 

n ofthe West relative to Alberta-

f integration. 

f the trading partners, it is still the 

case that Canadian regions, with a few notable e~ceptions, are more integrated into 

the American economy than their American counterparts into the Canadian 

economy. 1°For example, the Atlantic provinces ar far more integrated into the New 

England market (I = 90. 7) than New Engl d is integrated into the Atlantic 
I 

provinces' market (I= 11.9). The one major ex4eption is the Great Lakes region, 

which is more integrated into Ontario's economy 

conclusion than we would have drawn based on 

In general, American regions are more 

economy (I = 21. 7) than into the economies of 

I 

an vice versa. This is the opposite 

xports as a percentage of GDP. 

· ghly integrated into the Ontario 

ther Canadian regions. The most 

highly integrated American region is the Great Lfes, whose total integration index 

value of 33.4 is more than double the national/index of 15.2. It is also the only 

American regions that is more integrated into theicanadian economy vice versa (I= 

33.4 vs 29.8). For the most part, this high degree 

of auto related products from the Great Lake 

10Since the ratio of indices for each pair of regio 
each other, this result simply reflects the fact that most 
with their American counterparts. 

i 

of integration is related to exports 

to Canada. The high degree of 

s reduces to the ratio of their exports to 
adian regions have a trade surplus 
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integration ofthe Great Lakes with Ontario(/= 70.1) is partly a reflection ofthis. We 

should add, however, this value also reflects imports cleared through Ontario border 

crossings destined for Quebec and Atlantic Canada. 

American regions tend to be most integrated with Canadian regions that are 

m close proximity (e.g., New England-Quebec, Great Lakes-Ontario, and 

West-Alberta-BC). The significance of proximity can be overstated, however. The 

South Atlantic region is the second most integrated American region even though it 

does not border on Canada. It is more integrated into the Atlantic provinces (/= 13.4) 

economy than is New England (/ = 11. 9) and is the second most integrated economy 

into Ontario(/= 28.5). 

Ofall the Canadian regions (see Table 6), Ontario is the most highly integrated 

into the entire U.S. economy(/= 26.4). Obviously, as we noted above, this is due to 

the large presence of the auto industry in Ontario. As with American regions, 

Canadian regions tend to be the most integrated with those regions that are in close 

proximity: the Atlantic Provinces and Quebec with New England, the Prairies with the 

Plains states, and Alberta-BC with the Rocky Mountains. However, this is not always 

the case. For example, Alberta-Be is as integrated into the Great Lakes region as the 

West. This is largely because ofresource exports from Alberta-Be to the Great lakes 

(e.g., crude oil and natural gas). 
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Table 5: Multilateral index of economic integratic n based on U.S. exports- 1992 
Atlantic Quebec Ontario Prairies Alberta-Be Total 

New England 11.9 28.8 19.8 4.2 3.1 16.4 

Mid Atlantic 2.8 10.9 19.9 4.7 2.7 11.8 

Great Lakes 4.1 5.6 70.1 23.1 7.1 33.4 

South Central 3.2 5.0 19.7 9.1 4.3 11.0 

South Atlantic 13.4 12.0 28.5 11.5 6.3 17.4 

Plains 3.0 5.5 19.1 39.5 6.9 13.4 

South West 2.0 3.8 10.8 5.3 6.3 7.2 

Rocky Mountains 1.2 3.7 8.2 5.9 10.5 7.1 

West 2.0 3.5 10.1 3.9 15.0 8.8 

rrotal 3.5 6.6 21.7 9.4 5.9 15.2 
Source: Statistics Canada (1996 and 1992a) and Bureau o 

Table 6: Multilateral index ofeconomic integratim 

Economic Analysis (1995) 

based on Canadian exports - 1992 
Atlantic Quebec Ontario Prairies Alberta-Be Total 

New England 90.7 51.5 20.6 3.2 4.5 27.1 

Mid Atlantic 8.3 19.6 26.0 2.9 8.1 17.7 

Great Lakes 4.6 13.2 49.2 ! 19.4 22.2 29.8 

South Central 5.5 9.9 19.7 I 5.4 12.2 13.8 

South Atlantic 10.5 16.1 40.8 4.5 8.1 23.2 

!Plains 2.0 5.7 22.8 67.3 22.7 20.3 

South West 3.6 5.8 16.4 6.3 5.9 10.1 

;Rocky Mountains 1.6 3.2 14.4 14.9 30.3 14.7 

!West 1.8 3.0 13.1 5.2 22.5 11.7 

Total 10.4 13.3 26.4 12.1 14.9 18.7 
Source: Statistics Canada (1996 and 1992a) and Bureau c ifEconomic Analysis (1995) 

I 

Broadly speaking, Tables 5 and 6 demopstrate that integration is greatest 

between regions that are in close proximity. Howeter, considerable variation remains. 

It is unlikely that this variation is the result ofdi rences in consumer demand. That 

is, since per capita incomes in Canadian and Arne ·can regions are similar, we expect 
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demand patterns to be similar as well (Linder, 1961)n. We cannot make the same 

argument regarding industrial demand. It is well known that regions tend to be 

specialized in different industrial sectors. Therefore, there may be considerable 

regional variations in industrial demand. Wonnacott and Wonnacott (1967) find 

strong evidence to this effect in their analysis of the potential for trade between 

Canada and the United States. The rest ofthe paper focuses on how the structure of 

regional industrial production and demand can help to explain the regional pattern of 

trade between the United States and Canada. 

Regional pattern of intermediate goods trade 

In order for variations in industrial structure to influence the volume oftrade 

between regions, intermediate goods must account for a significant portion of that 

trade. For the purposes ofthis study, we define intermediate goods rather narrowly. 

They are goods that have been transformed significantly from their raw form and are 

sold primarily to other firms who transform them further or assemble them into new 

products.12 Therefore, we exclude raw materials that may also be producer inputs 

BLinder's hypothesis is supported empirically by Thursby and Thursby (1987) and 
Bergstrand ( 1988) 

12Although many goods can be readily classified as intermediate goods (e.g., rolled 
steel), others are not so easily classified For example, we have classified wood pulp as an 
intermediate input, but not sawn lumber. The latter was treated as a raw material because it has 
not been substantially transformed from its raw form and because most of the sectors output is 
sold to the construction industry. Construction is usually treated separately from goods producing 
industries. There are numerous instances where judgements like this had to be made and in 
general we erred on the side of caution in order not to over estimate the extent of intermediate 
goods trade. For those interested readers, the classification ofall 5420 Harmonized System 6
digit commodities is available from the authors. 
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(e.g., potatoes) and capital goods that are used ~o produce products (e.g., metal 

stamping equipment). 

In spite ofthis narrow definition, 43% oft al Canada-US trade in 1992 was 

in intermediate goods. Ontario's combined trad with the Great Lakes and Mid 

Atlantic accounted for almost half of total inte ediate goods trade (48%). By 

comparison, these three regions were responsible f~r only 29% ofCanada-U.S. trade 
I 

in all other types ofgoods. The relative importancelofintermediate goods trade varies 
1 

considerably across regions. For example, intetediate goods account for high 

proportions ofthe Great Lakes, New England, uebec and Ontario's exports. In 

contrast to these large industrial regions, intermed,ate goods account for much lower 

proportions ofexports from the Plains, West, Pr~ries and Alberta-Be (see Tables 7 
I 

and 8). Furthermore, the percentage of intermedi te goods also varies depending on 

the trading partner. For example, 59% ofOntario s total trade with the Great Lakes 

states is in intermediate goods, versus only 23% of Ontario's trade with the West. 

Finally, the volume of intermediate goods trad tended to be strongest between 

regions that are in close proximity. The Atlan~ic provinces and Quebec's most 
! 

important trading partners are New England andl the Mid Atlantic states. Similarly, 
! 

Ontario's is the Great Lakes states, the Prairies thf Plains states and Alberta-BC the 

West. We will return to this point, but first wei want to define in more detail the 

relationship between industrial structure and inte ediate goods trade noted above. 
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T bl 7 I fr c d'a e : nterme tate goods as a percentage o f exports om ana tanre~ tons- 1992 
Atlantic Quebec Ontario Prairies IAlberta-BC Total 

New England 47.4 68.0 28.1 67.3 68.1 51.2 

Mid Atlantic 52.2 56.7 44.4 34.8 14.5 44.5 

Great Lakes 24.0 65.8 55.4 31.7 14.6 48.2 

South Central 25.5 55.5 31.6 54.8 12.3 32.0 

South Atlantic 37.2 56.9 24.7 57.1 18.4 30.0 

IP1ains 14.3 58.8 36.6 40.3 14.6 37.2 

South West 60.4 38.4 27.2 34.5 18.6 28.5 

!Rocky Mountains 5.1 49.3 20.1 37.8 16.2 20.7 

West 18.7 34.7 22.1 50.2 24.7 24.8 

ti_otal 43.5 59.2 40.0 39.4 18.7 39.3 
Source: Stattsttcs Canada (1996) 

Am .tTable 8 I : n erme d'1ate goods as a percentage o f exports from encan regiOns - 1992 
Atlantic Quebec Ontario Prairies Alberta-Be Total 

New England 25.9 68.0 45.9 31.7 45.8 53.6 

Mid Atlantic 37.9 45.4 48.3 37.6 33.4 46.5 

Great Lakes 25.4 34.1 62.0 37.7 30.3 58.0 

South Central 53.7 58.6 49.0 37.8 42.4 48.9 

South Atlantic 40.9 44.5 43.0 32.3 31.4 41.7 

Plains 26.1 24.7 30.0 23.2 21.4 27.1 

South West 65.7 68.7 55.4 55.1 57.5 57.6 

Rocky Mountains 22.2 20.5 31.3 35.6 28.1 29.0 

West 17.8 36.7 24.5 29.6 28.4 27.2 

Total 34.1 48.7 51.8 33.7 32.7 48.2 
Source: Stattsttcs Canada (1996) 

Intermediate goods trade and differences in industrial structure 

As we noted above, we might expect intermediate goods trade to be greatest 

between regions whose industrial structures complement each other. That is, they 

specialize in different industries that have strong input-output relationships. If we 

believe specialization is the result of differences in factor endowments, there is an 
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obvious link between this definition of comple entarity and the H-0 theorem. 

Therefore, the most trade would be between egions with dissimilar industrial 

structures. Referring to Table 8, the strong Alberta-BC-Great Lakes and 

Atlantic-New England trade supports this conte · tion. However, we also see very 

strong intermediate goods trade between Ontario d the Great Lakes and to a lesser 

extent the Mid Atlantic - regions with similar fact r endowments. 

i 

Paradoxically, iftrade is driven by increasipg returns to scale, the greater the 
I 

similarity of economic structure the greater the *otential for trade in intermediate 
i 

inputs. The net effect is cross-trade in the same !types of goods. Therefore, if the 
I 

similarity of industrial structure drives trade wei should see a high level of intra

1 

industry trade. We use Grubel and Lloyd's (1975)iunadjusted index ofintra-industry 
I 

trade (here after referred to as the G-L index) to mrasure the degree ofinter-regional 

intra-industry trade. The G-L index is given by thf following equation, 

(3) 


where X, is exports and Mi is imports of good ii. The value of the index may be 

interpreted as the proportion of exports that are not offset by imports in the same 

industry- i.e. a measure ofthe proportion ofintr -industry trade. In order to reduce 

the influence of aggregation on the index, we h ve calculated it using the 6-digit 

Harmonized System (HS) commodity classifiqation. Arguably, at this level of 
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disaggregation we are underestimating intra-industry trade because very similar goods 

that are produced using the same inputs are being classified as different commodities. 

In total, 44% of all Canada-US trade is of the intra-industry type13
. Intra

industry trade in intermediate goods is somewhat higher at 51%. Theoretically, this 

implies trade is taking place to take advantage of increasing returns to scale at the 

plant level (see Grubel and Lloyd, 1975) or because ofHicks' neutral technological 

differences between the firms in the two countries (Davis, 1995). Not surprisingly, we 

see considerable variation in the degree of intra-industry trade between regions (see 

Table 9). Intra-industry trade is strongest between Ontario and the Great Lakes states 

and between Quebec and New England. The former case is dominated by products 

related to the auto industry found in both regions and the latter is dominated by trade 

in integrated circuits. In contrast, intra-industry trade between the Atlantic region and 

New England is very low. The same is true ofthe Prairies and Alberta-Be and all U.S. 

regions. Ifwe were to generalize, it would appear that intra-industry trade is strongest 

between regions that have large industrial economies, but is the weakest between 

regions that specialize in producing resources and industrial regions or between 

resource-producing regions. 

13This number is somewhat lower than other estimates. However, they were conducted at 
a lower level of disaggregation, which tends to reduce the degree of intra-industry trade. 
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Table 9: Regional pattern of intra-industry trade ir intermediate goods (%) - 1992 

Atlantic Quebec On lario Prairies Alberta-Be 

!New England 2.4 48.4 3 .6 12.1 5.4 

~id Atlantic 7.2 35.5 3 .9 14.5 7.2 

Great Lakes 5.2 13.4 5 .8 8.5 5.6 

South Central 6.7 6.9 3 ).4 7.8 10.6 

South Atlantic 14.6 16.0 3P.4 9.6 12.5 

fP1ains 7.5 17.1 3 .9 11.9 5.7 

~ocky Mountains 3.1 13.9 3 ).4 8.0 11.0 

South West 16.1 14.4 V.7 9.5 16.4 

~est 18.5 38.7 3).6 10.4 26.7 
Source: Statistics Canada (1996) 

i 

Intra-industry trade, scale economies and the fri4tion ofdistance 
I 

The logical relationship between intra-indu~ry trade and scale economies can 

be taken a step further. To repeat the argument Imade above, there is an obvious 

I 

trade-off between increasing returns and the fiicti n of distance. Downstream firms 

will not benefit from increasing returns in the pr duction of intermediate goods if 

those savings are offset by the cost of transporti g intermediate goods. If distance 

related costs are too high, specialization will not ccur. Therefore, we would expect 

to see the most intra-industry trade in intermediat goods between regions that are in 

close proximity. I 

As an informal test of this hypothesis, w~ compare the regional pattern of 
I 

trade for goods with a high G-L index values to tho e with lower values14
. To be more 

specific, we have divided the flows of goo s (defined by their 6-digit HS 

14 
The G-L index for a single good i is simply { IX-_ M.l } 

- I •100I 

(X;+M1) 

I 
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classification) into five categories based on the G-L index for each good (see for 

example Table 10). By finding the total value of exports for each category, we can 

calculate an index of integration (equation 3). However, because the demand for 

intermediate goods is strictly industrial, the index is calculated based on the size of 

each region's manufacturing output, rather than total output. (Calculating the index 

on the basis oftotal output could substantially underestimate the index value for those 

regions with a large GDP but a relatively small manufacturing sector.) 

Tables 10 through 13 show the index ofintegration for two Canadian (Ontario 

and Alberta-BC) and two American regions (Great Lakes and West) for categories 

of goods defined by their G-L indexes. Although we could have presented more 

examples, these regions roughly reflect what we observe for the rest. Table 10 

presents the index values for Ontario. The variation in the pattern of integration 

depending on the range of the G-L index values is striking. Reading down the 

columns, we see that in the case of complete inter-industry trade (G-L = 0.00) the 

pattern of integration is geographically dispersed, with no one region dominating 

Ontario's exports. However, as we move from left to right (and continuing to read 

down each column) the pattern becomes focused on those American regions that are 

close to Ontario. Therefore, at the highest levels ofintra-industry trade (G-L =0.75

1.00), the pattern of trade is geographically focused on the Great Lakes region. 

As with Ontario, Alberta-Be has a geographically dispersed pattern of 

integration when there is complete inter-industry trade and as intra-industry trade 

becomes stronger the pattern oftrade is focused on regions that are in close proximity 
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(i.e., the West and Rocky Mountains regions) (fee Table 11). However, unlike 

Ontario, Alberta-Be's trade is dominated by inter- ndustry rather than intra-industry 

trade. That is, although intra-industry trade is stron er between Alberta-Be and those 

U.S. regions in close proximity, it does not have a ignificant influence on the overall 
I 

volume of trade. There are two possible explanatrons for this. First, the economic 

structure ofAlberta-Be compared to its American ~unterparts is very different. This 

is certainly true in some cases (e.g., the Great J+akes region). However, at least 
i 
i 

anecdotally, Alberta-Be's resource oriented econ1my has much in common with that 

of parts of the West and Rocky Mountains regi~ns. This leads us to the second 

explanation. It is probably the case that the req1ements for intermediate inputs is 

relatively low in resource oriented industries. S~ce their primary inputs are raw 
I 
I 
I 

materials that are produced locally, intra-indust trade in intermediate goods is 

relatively small. This is in sharp contrast to, for exa pie, the auto industry- centered 

in Ontario and the Great Lakes region- that requi es a very large variety and volume 

of intermediate inputs. 
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Table 10 M lfl t al . d f" t f 0 tu 1 a er m ex o m egra ton, n ano- 1992 
G-L index 0 >0-24 25-49 50-74 75-100 Total 

~ewEngland 0.8 6.6 1.2 3.6 1.6 13.8 

!Mid Atlantic 0.1 11.3 8.7 7.7 3.1 31.0 

Great Lakes 1.1 8.4 2.9 9.8 16.1 38.3 

South Central 0.5 2.4 1.0 1.8 3.2 8.8 

South Atlantic 1.2 2.7 1.7 2.4 2.2 10.2 

Plains 3.5 2.5 4.2 2.2 1.5 13.9 

South West 0.4 6.7 0.7 0.8 0.9 9.5 

Rocky Mountains 2.6 1.8 0.6 0.5 2.4 7.9 

West 0.4 4.4 0.6 1.1 0.8 7.2 

Total 1.0 6.0 2.8 4.5 5.3 19.5 
Source: Statistics Canada (1996 and 1992b) and Bureau of the Census (1996) 

Table 11: Multilateral index ofintegration, Alberta-Be- 1992 
G-L index 0 >0-24 25-49 50-74 75-100 Total 

~ewEngland 9.7 3.7 0.1 0.3 0.1 13.9 

!Mid Atlantic 1.3 4.2 0.3 0.1 0.1 6.0 

Great Lakes 6.1 2.3 0.1 0.1 0.1 8.7 

South Central 2.0 1.5 0.3 0.1 0.2 4.1 

South Atlantic 0.5 1.9 0.1 0.1 0.2 2.9 

!Plains 8.1 2.0 0.2 0.1 0.1 10.6 

South West 1.4 1.0 0.8 0.7 0.5 4.5 

!Rocky Mountains 7.3 15.6 1.1 1.0 0.6 25.6 

West 1.3 17.1 1.5 3.9 2.5 26.3 

Total 3.5 4.7 0.5 0.7 0.5 9.8 
Source: Statistics Canada (1996 and 1992b) and Bureau of the Census (1996) 

There is a similar, although not as clear-cut, pattern of integration for 

American regions. In the case ofthe Great Lakes regions (Table 12), there is a strong 

inter-industry trade with the Prairies and very little with Ontario. However, as the G-L 

index rises Ontario tends to dominate, particularly at higher levels. We should note 

that results for the Atlantic and Quebec regions are biased downward and as such 
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should be discounted. 

Table 12: Multilateral index ofinte!ration, Great ~akes- 1992 
G-L index 0 >0-24 25-49 50-74 75-100 Total 

Atlantic 1.8 0.7 0.0 0.1 0.0 2.6 

Quebec 0.7 1.1 0.3 0.5 0.8 3.3 

Ontario 0.9 25.9 5.4 12 17 61.1 
Prairies 10.7 15.7 1.7 0.9 0.5 29.4 

Alberta-Be 2.1 3.0 0.5 0.1 0.1 5.8 

Total 1.4 14.9 3.0 6.5 9.2 34.9 
Source: Statistics Canada (1996 and 1992b) and Bureau of the Census (1996) 

' 

I 

In the case of the West, we see a consistetly high index of integration with 

Alberta-Be, while those for Ontario and Quebec main within the same low range, 
I 

regardless of the level of intra-industry trade (ste Table 13). In this case, inter

industry trade is more focused on local regions, b~t intra-industry trade has a more 

dispersed pattern among the Canadian regions, alth ough at a generally low level. This 

may reflect the fact that the West's economy is geographically isolated from the 

Canadian industrial heartland in Ontario and Quel ec. 

Table 13: Multilateral index of integration, West 1992 
G-L index 0 >0-24 25-49 50-74 75-100 Total 

Atlantic 0.9 0.2 0.2 _i 0.0 0.3 1.6 

Quebec 0.6 1.3 0.4 0.4 1.1 3.8 

Ontario 0.4 2.2 0.9 ! 1.9 0.7 6.1 

!Prairies 3.3 2.9 0.3 0.2 0.2 6.9 

Alberta-Be 2.2 8.0 4.3 2.8 2.7 20.1 

Total 0.9 2.8 1.2 1.5 1.1 7.5 
Source: Statistics Canada (1996 and 1992b) and Bureau o the Census ( 1996) 



42 


Controllingfor industrial structure 

One problem with the analysis presented in the last four tables is that it does 

not take direct account ofthe industrial structure of the trading regions. We do not 

know whether higher intra-industry trade between proximate regions is a reflection 

of underlying economic forces noted above or simply variations in the industrial 

structure ofthe trading regions. For example, ifthe auto industry were centered in the 

West, would we see the same volume of intra-industry trade that is experienced 

between Ontario and the Great Lakes? Therefore, it is necessary to control for the 

industrial structure of the regions. 

Tables 14 and 15 show the proportion ofoutput in the West and Great Lakes 

regions sold to Ontario and Alberta-Be (respectively) for selected 3-digit SIC sectors. 

Ideally, we would like to present more industries, but because ofdisclosure problems 

many sectors at the 3-digit level are not reported. 

Both tables illustrate that the Ontario and Alberta-Be markets are much more 

important for the region that is the shortest distance away15 and this is a result that is 

consistent across all industries. For example, a higher proportion ofthe Great Lakes 

output ofmotor vehicle and equipment (SIC 371) is exported to Ontario than is the 

case for the West (see Table 14). On the other hand, a higher proportion ofthe West 

output ofthe same sector is sold to Alberta-Be than the Great Lakes (see Table 15). 

This implies the geographic pattern ofintra-industry trade that we discussed above is 

1~ote that because we are comparing both American regions' exports to the same 
Canadian market, the proportion ofoutput is directly comparable between them. There is no need 
to calculate an index of integration. 
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not purely the consequence ofvariations in regionll industrial composition. In other 
I 

words, if the same percentage ofmotor vehicle an equipment output were exported 

to Ontario from the West and the Great Lakes, the the high volume ofintra-industry 

trade between the two regions would simply beth result ofthe large presence ofthe 

auto industry in the Great Lakes. Since this is not t e case, we can argue that it is not 

I 

only the industrial composition of the trading rpgions, but also the geographic 
! 

configuration ofproduction that dictates the volufe and composition oftheir trade. 

These results support the significance that geograp ers (see Storper and Scott, 1995), 

regional scientists (see Howes and Markusen, 993) and trade economists (see 

Krugman, 199la16
) have placed on the influence fspace on trade. 

Table 14: Intermediate goods exports to Ontario as a percentage of U.S. regional 
production - 1992 

Great Lakes West 
SIC and description Exports 

($ millions) 
%Output Exports 

($millions) 
%Output 

204 Grain mill products 38.0 0.2 0.1 0.00 

286 lnd organic chems 164.9 1.8~ 5.5 0.58 

331 Blst fum & steel pr 580.1 1.7( 4.6 0.14 
349 Mise fabr metal prds 406.1 3.8 47.0 1.46 

361 Electric distr equip 105.8 3.4~ 8.9 1.65 

371 Motor vehicles & eq 11,203.8 6.9~ 73.2 0.80 

381 Measuring & contr dev 71.1 0.8 62.6 0.58 
Source: Statistics Canada (1996) and Bureau ofthe Censu~ (1996) 

1~or a critical review of Krugman's work and contribution to economic geography 
see Martin and Sunley (1996). 
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Table 15: Intermediate goods exports to Alberta-Be as a percentage ofU.S. regional 
d .pro uct10n- 1992 

Great Lakes West 

SIC and description Exports 
($millions) 

%Output Exports 
($millions) 

%Output 

204 Grain mill products 6.5 0.04 3.0 0.06 

286 Ind or~anic chems 14.7 0.17 13.1 1.37 

331 Blst fum & steel pr 22.7 0.07 55.0 1.67 

349 Mise fabr metal prds 34.6 0.33 45.8 1.42 

361 Electric distr equip 3.3 0.11 5.0 0.93 

371 Motor vehicles & eq 56.6 0.04 51.1 0.56 

381 Measuring & contr dev 7.7 0.09 23.0 0.21 
Source: Statistics Canada (1996) and Bureau of the Census (1996) 

Conclusions 

Our analysis has uncovered significant variations in the magnitude and 

structure of trade relations between pairs of Canadian and American regions. The 

overall Canada - U.S. trade picture is dominated by a few very strong bilateral 

regional relationships, especially those between Ontario and the Great Lakes, Mid 

Atlantic, and South Atlantic States. A multilateral index ofeconomic integration that 

controls for the size of regional economies reveals a number of other strong 

relationships, including those between; New England and Quebec; the Canadian 

Prairies and the U.S. Plains; and Alberta-Be and the U.S. Rocky Mountain States. 

Not surprisingly, the intensity of bilateral cross-border trade relations appears to be 

affected by the friction ofdistance. 

Trade in intermediate goods accounts for a large proportion ofmany bilateral 

trade volumes. We are able to decompose intermediate goods trade flows into two 
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components: inter-industry trade, which is most r~adily explained by differences in 
I 

regional factor endowments, and intra-industry tra1e, which occurs between regions 
' 

with similar industrial structures and may be at~ributed to specialization within 

industrial categories to achieve scale economies. A ajor finding is that intra-industry 

trade is most prevalent between pairs ofregions Joe ted close to each other, while the 

spatial patterns of inter-industry trade are more dis ersed. This lends support to the 

argument that intra-industry trade is more sensitiv, to the friction of distance. 

Theoretically, what these results imply is th there is a spatial corollary to the 

hypothesis that the share of intra-industry trade in eases as the factor endowments 

of the trading countries become increasingly simila (Helpman and Krugman, 1985). 
I 
I 

That is, at least in terms of intermediate goods, the! share of intra-industry trade will 
i 

rise the more geographically proximate are the tradi g partners. In the context ofthe 

simple conceptual model presented above (Figure ), if the final goods produced in 

Country B only originated in its Southwest omer, inter-industry trade in 

intermediates would dominate. What these results so suggest is that any empirical 
! 

model intended to explain the volume and composi~ion of trade that is applied to the 

North American economy in particular, and any lar* economic space in general, may 
I 

be misspecified if it does not take into account the reography of production. In this 

light, Wonnacott and Wonnacott's (1967) work w 
1

s ahead of its time. 

From an analytical modeling perspective the e results are promising. In recent 

years, there has been a growing literature that h s applied modeling techniques 

developed out of trade theory to economic geo~raphy (e.g., Krugman, 199lb, 
I 
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Krugman and Venebles, 1995 and Venebles, 1996). By and large, these models are 

characterized by a two nation/region trading system where there is one factor of 

production, monopolistically competitive markets, increasing returns in production, 

and trade costs over space. The models show that production will be dispersed or 

concentrated in one ofthe countries/regions depending on the strength ofincreasing 
•;' 

returns and trade costs, inter alia. The results presented above and evidence from 

other studies (Hanson, 1996, 1997 and Quah, 1996) lend support to the significance 

these models place on the interaction between trade costs and increasing returns. The 

development of analytical models that incorporate more than one factor of 

production, two trading sectors, and more than two regions with differential trade 

costs within a general equilibrium framework presents a substantial challenge. To that 

end, we have developed a fairly simple model that incorporates aspects of these 

factors within a two nation, two region system (Brown and Anderson, 1998). What 

this model indicates is that depending on the tradeability of intermediate goods and 

the relative size of the trading nations, there may be a divergence between national 

and regional welfare. 

These empirical and analytical results also imply that there may be room for 

regional as well as national trade policy. That is, as national governments relinquish 

control over their borders through trade agreements such as NAFT A, regions will 

play an increasingly important role. Ontario and the Great Lakes states have a shared 

interest in the health of the North American auto industry that has developed out of 

the integration of the two regions spurred by the 1965 Auto Pact. Any trade policy 
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that affects the health of this industry has a far str9nger impact on this cross-border 

region than any other. The same is true ofnorthe4 Mexico and the Southern U.S .. 

Hanson (1996, 1997) has found an increasing cone ntration ofproduction along the 

Mexico-U.S. border that has resulted from trad liberalization between the two 

countries. Finally, in Europe Quah ( 1996) has fo nd economic spillovers between 

geographically proximate regions in different co ntries is better able to explain 

variations in regional income than national factors. the question then becomes, what 
I 

! 

is the basis for greater regional economic integratiqn and what policy instruments, if 
i 

any, are useful or available to regions to affect thislprocess? 

I 
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CHAPTER3 

National and Regional Effects of Final and Intermediate Goods Trade17 

Introduction 

The origins ofthe model that we present inl this paper are both empirical and 

theoretical. Empirically, it stems from our analysfs of trade among Canadian and 

I 

American regions (Brown and Anderson, 1999)l Among other things, the study 
I 

indicated that a large proportion, and in some cases! most, ofinter -regional trade was 

! 

in intermediate goods. It was also found that, for brth intermediate and final goods, 

a large proportion oftrade was of the intra-industt variety. Trade was found to be 

strongest between regions in close geographic pro · mity and this was especially true 

of intra-industry trade in intermediate goods. 

These results imply a relationship that is d ·ven by external returns that are 

I 
spatially circumscribed. That is, the presence of intta-industry trade in intermediates 

I 

suggests that this trade may be driven by increasjng returns to scale (Grube! and 

Lloyd, 1975). If there are transportation and/or tra4saction costs associated with the 
I 

movement ofintermediate goods over space, down tream firms benefit from external 

17This paper has been submitted to Urban Econo ·cs and Regional Science 

51 




52 


returns only if they locate close to their suppliers. Consequently, if there are two 

regions located adjacent to each other along the border, there will be an incentive for 

upstream firms to sell to downstream firms on the other side - external returns spill 

over the border. However, if the regions are located far from each other, firms may 

be unable to trade intermediates (e.g., due to just-in-time production). Furthermore, 

if the market available to intermediate goods producers in one region is smaller, the 

prices oftheir goods passed on to downstream industry will be higher. Therefore, that 

region's final goods producers may be disadvantaged if they are competing for the 

same markets as downstream producers in the larger region. Since the cost of 

transporting finished goods is often low relative to their price, this may be the case. 

Therefore, depending on the geographic configuration ofproduction and the size of 

the national economies, trade may benefit the regional economies or it may act as a 

drag. 

This last point raises another issue. Small countries push for more liberalized 

trade, at least in part, to take advantage of increasing returns afforded by larger 

markets and to raise the utility of consumers who have greater access to more 

varieties oflow-cost goods. However, because regions often specialize in different 

industries, the benefits and costs oftrade may not be shared equally. There may be a 

divergence between national and regional welfare. In federations such as Canada this 

is of particular concern because policy debates are often driven by conflicts among 

regional interests. 

Therefore, the model presented below has two objectives: first, to determine 
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I 
the impact oftrade on regions depending on their re ative location and the size oftheir 

economies, and second, to place this within the ontext of the benefits that might 

accrue at a national scale. 

The model builds on Krugman's earlier wor on trade theory (Krugman 1979, 

1980) and has much in common with his and others' application of trade theory to 

economic geography (Krugman 1991a,b; Krugfnan and Venebles, 1995; and 

Venebles, 1996). It is similar to these models ~n that we base it, in part, on 

I 

monopolistic competition and the interaction betw,en pecuniary external returns and 

factors markets to determine the implications ofec~nomic integration on the location 

ofproduction (see Krugman and V enebles, 1995 +d V enebles, 1996). 

I 

Our model differs, however, in several impprtant respects. First, trade costs 
i 

are not explicit. We assume intermediate goods are ither tradeable or non-tradeable. 

In this sense, our approach is similar to that of gman and Helpman's (1985) 

treatment of intermediate goods. , 

Second, unlike Krugman ( 1991 b), we ass+e labour is fixed in space. This 
! 

may on the surface appear to be contradictory ini the context of the sensitivity of 
I 
I 

labour migration to wage differentials in both carada and the United States (see 

Anderson and Papageorgiou, 1994 and Eichengree~, 1993). However, we are more 

I 

comfortable with adjustment taking place through t~e substitution ofcapital for labour 

rather than through migration; firms are more rerponsive to market signals than 

labour. Only in the very long run, and probabl~ imperfectly, does the regional 

distribution of labour adjust to interregional wage ~ifferences. 
I 
! 
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Third, we make a clear distinction between intermediate inputs and variable 

capital. This is not made in other papers and can lead to confusion. Unlike variable 

capital, substitution between intermediates and labour is unlikely unless the mix of 

intermediates effects the amount of labour used in production. Changing the mix of 

intermediates because ofvariation in prices is doubtful, however, because this would 

change the nature ofthe product (McCann, 1995). The only other reason for the ratio 

of intermediates to labour to change is ifthere were increasing returns in production. 

However, if this were the case, marginal costs would no longer be constant, a key 

assumption of these models. Therefore, it is reasonable to take the perspective that 

there is not substitution among intermediates or between intermediates and labour and 

capital. We account for this by using a Leontief-Cobb-Douglas total cost function. 

Finally, the model, albeit it in a rudimentary way, is able to show the effects 

of trade at a regional and national scale. This allows us to identify circumstances 

where regional and national interests are potentially in conflict. 

The paper is divided into four sections. Following the introduction, the second 

section describes the model. The third section analyses the effects ofopening trade at 

the regional and national scales. Initially, we assume that both nations are exactly the 

same and that there is free trade in final goods, but trade in intermediate goods is 

prohibited. These results are compared with circumstances where intermediates are 

tradeable and both nations differ in size, and where intermediates are non-tradeable 

and asymmetry persists. The fourth and final section includes a briefconclusion. 
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Trade model 

We assume in the model that both the fin and intermediate goods sectors 

experience falling average costs that are due to th presence of fixed costs. The final 

goods firms operate in monopolistically compet tive markets, while intermediate 

goods producers are monopolies, but operate un er contestable market conditions. 

Initially, we will describe the characteristi4s of demand. This is followed by 
' 

a description of supply and the equilibrium condit ·ons of the model. 

Demand 

Consider a situation where consumers htve a utility function, U(D" D2), 

where preferences for sector 1 goods (D1) are i dependent of sector 2 (D2). We 

(1) 

assume individuals have Cobb-Douglas preferenc s between sectors: 

As specified, this function ensures the share of income spent on each sector is 
I 

independent of income and prices (Wong, 1995)f Following Krugman (1979 and 

! 

1980), we assume that a representative consumeds utility for sector one goods, U~> 

is an additive function ofher consumption ofn gtds, 

n , 
6

U1 ="L ~ ; o<6<1, (2) 
j=l 
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where ~ is the consumption of good j. The closer 6 is to zero the more value 

consumers place on variety. 

There are three assumptions that underlie this 'love of variety' approach. 

First, all goods enter the function symmetrically. Second, all consumers have identical 

preferences, and third, all varieties are treated symmetrically on the production side 

(Wong, 1995). Together these assumptions ensure consumers purchase the same 

quantity ofeach variety. 

Consumers maximize their utility subject to the budget constraint 

(3) 


where pj is the price, n is the number of varieties and I is income. The demand 

function generated by the first order condition of the maximization is given by 

(4) 


The Lagrangian multiplier, A., can be interpreted as the marginal utility of income. 18 

The price elasticity ofdemand, e, is equal to 1/(6-1) and is constant. Ifthe number of 

goods is large, we can assume the cross price elasticities ofdemand are close to zero. 

Therefore, firms will set their prices independent oftheir competitors. 

Individual expenditures on D2 goods are given by (1 - 'lji)I. We choose units 

18Tbe larger the number of goods available to consumers the greater will be the value of 
J... That is, the more utility an individual would gain from an extra unit of income. 

http:income.18
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such that D2 = 1 and treat it as the numeraire. The eason for including sector 2 will 

become clear in a moment. 

Supply 

The total cost function ( C1) for a represen ative firm selling to final demand 

markets is defined as 

0 <a< 1, (5) 

where, as we will demonstrate later, a, is the amoun~ ofinput i used per unit ofoutput 

(Leontief s technical coefficient), w; is the price eacllt intermediate good, w1is the price 
' 

oflabour and wk is the rental price of variable capi~al. Output is denoted by y, and~ 
i 

is a fixed cost. Including a fixed cost ensures t at average costs are falling. As 

specified, this function allows substitution between ariable capital and labour but no 

substitution between factor inputs and intermediat s or between intermediate inputs. 

I 

In order to simplify the presentation, we make the a~sumption that the amount ofeach 
! 

input i used per unit ofoutput is the same19
, whic~ implies (5) can be rewritten as 

I 
I s ~ ~a,w, •wtw1")y1rK.; (6) 

Marginal costs ( c1) are constant and are given by 

19It is unnecessary to make this assumption in or r for the model to be tractable. 
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2Cj I-a 
c =- =maw.+w ~k . (7)

j a I I 1
~j 

Firms that produce intermediate goods have a similar cost function, 

(8) 

whereY; is output and K; is a fixed cost. We assume intermediate goods producers use 

only labour, variable capital and some fixed input in production. Furthermore, we 

make the simplifying assumption that the proportion ofcapital and labour used in final 

and intermediate goods production is the same. Without this assumption the model 

is intractable. 

The total labour force is given by Land is the sum ofthe labour force used in 

both sectors, L1 + L2, where subscripts 1 and 2 denote the sectors. 

Finally, we should note that because of the symmetry assumptions it is not 

necessary to maintain the subscripts i and}. However, we do so in order to distinguish 

between intermediate and final goods sectors. 

Equilibrium conditions 

There are three equilibrium conditions that must be satisfied, which relate to 

the final and intermediate goods markets, and the labour market. Starting with the 

final goods market, ifwe can identify workers with consumers, output will depend on 
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the size of the total labour force in each country atd consumption: 

(9) 


Substituting (4) into (9) will provide a link betwee1 the quantity ofgoodj demanded 

and the price: 
' 
' 

y =L(~J~~e. (10) 
' }..p.

1 

Assuming all firms are profit maximisers, they wfuld want to set prices such that 

marginal revenue equals marginal costs. Marginal! revenue (r) is determined by the 

price and the elasticity of demand: 

(11) 

Equating marginal revenue with marginal cost and\ solving for pP 
I 

(12) 


will give the profit-maximizing price. The price it independent of output because 

marginal costs and the price elasticity ofdemand te constant. 

Once the firm sets its price, we know the l~el ofconsumption, and based on 
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(10) the firm's output (see Figure 1). Assuming free entry, ifprofits are greater than 

zero, there is an incentive for new firms to enter the industry. No two firms would 

produce the same product because any slight scale advantage would lead to lower 

costs for one of the firms. Inevitably, a falling market share and associated higher 

costs would force one competitor out of business (Wong, 1995). Consumers, 

preferring variety, spread their income across a broad range of goods, which raises 

their marginal utility ofincome, and therefore, pushesy
1 

downward (see (10)). Prices 

will remain constant2° because firms, being profit maximisers, continue to set their 

prices such that marginal revenue equals marginal cost. Since income and prices are 

constant, each consumer's purchasing power is unchanged. Therefore, the output of 

sector 1 is fixed and consequently the output ofintermediate goods firms. This result 

substantially simplifies the process leading to an equilibrium because the wage and the 

prices ofintermediate inputs will remain constant. The equilibrium is reached by each 

firm moving back up its average cost (AC) curve until excess profits are eliminated 

(see Figure 1). Setting profits (1tj) equal to zero, 

(13) 


and solving for yj, 

20 Krugman (1980) assumes prices fall because with more goods the marginal utility of 
income increases. We assume prices are fixed and consumers maximize their utility given the 
number of goods. The marginal utility of income will still increase, but it will be determined 
given prices, income, and the number of goods. 
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e K.- J (14)Yj- 1-87."' 
J 

will give the equilibrium output of each variety (s e Figure 1). 


The demand for intermediate inputs is a ction ofthe size ofthe final goods 


sector. Sector 1's output is determined by total nati nal expenditures on its goods and 

their price: 

I 

= wiL = ewnY1 . (15) 
p cf 

p,AC 

PJ 
i1t > 0 

AC 

yJj•.C. Y;· 

Figure 1: Final goods sector equilibrium 

Once we know the output of sector 1, Sheppard'f lemma tells us (trivially) the total 

requirements for each input i, 

ac 
= - Y =aY (16)Y 1 

II aw. 1 1 
I 
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Therefore, the demand for intermediate inputs is a direct function of final goods 

output, and is unaffected by the price of intermediate inputs. 

Unlike final goods, we assume intermediate inputs are undifferentiated. 

Because firms experience falling average costs, each intermediate good is produced 

by a monopolist. If potential competitors can enter and exit rapidly, and established 

firms do not have a cost advantage, the market may be considered contestable 

(Helpman and Krugman, 1985), eliminating the possibility ofmonopoly rents. 

There are three equilibrium conditions that must be satisfied ifthe market is 

contestable. First, the market must clear. Second, the equilibrium is feasible- no firm 

makes a loss, and third, the equilibrium is sustainable (Helpman and Krugman, 1985). 

As Figure 2 illustrates, the model satisfies all three conditions. In equilibrium, demand, 

which by assumption is completely inelastic, is satisfied and the firm breaks even. The 

equilibrium is stable because any competitor that sets its price below W; * operates at 

a loss. The monopolist has no incentive to set prices above w;* because excess profits 

induces competitors to enter the market, eliminating its market share. Therefore, each 

monopolist sets its price equal to average costs: 

(17) 
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In addition to the goods markets, we also 'ave to ensure the labour market is 

in equilibrium. Using Sheppard's lemma, the am unt of labour used by each final 

goods firm j, 

w 

(18) 

y 

Figure 2: Intermediate sector equilibrium 

Similarly, the amount oflabour used by each inte ediate goods firm is 

acl -1 1-!l~I l.=-=aw 11 
wk . (19)

I aw f I 

z I 

Assuming full employment, wages will be set to fure 

=n/ +m/ • (20)L 1 11 
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Equations (13), (17) and (20) form the three equilibrium conditions that must 

be satisfied. We assume the regional demand for variable capital is small compared to 

its total demand, and therefore, its price is fixed. 

Finally, the number ofvarieties of final goods can be determined by dividing 

the total final goods output by the production by each firm j: 

yl t¥IL 
n = - =(1-8)-. (21)

Y; Kj 

This clearly demonstrates a close relationship between the number of varieties 

produced and the taste for variety, the size of the market, and fixed costs. 

Two nation, two region economy 

Assume that there are two countries, A and B, that have a common border. 

Contained within each country are regions a and b that are small compared to their 

respective national economies (see Figure 3). Due to their small size, wages in a and 

b have a negligible effect on the demand for final goods. 
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CountryA 

/RegionaL 
'---------- w awa --- ~-----

CountyB 

IRegionb I 

I 

Figure 3: Configuration ofregions a and b witblli their respective countries 
I 

Sector 1 is found only in a and b, and sec or 2 is exclusively located outside 

of these two regions. There are no transportati n costs experienced within each 

region. However, intermediate goods shipments in and out of a and b incur 

transportation costs. Therefore, intermediate goofs firms have an incentive to locate 

only within their region's borders. There are no t~ansportation costs associated with 

the movement ofvariable capital inputs and final ~oods. Labour is immobile, except 
I 

within each region. The total labour available Ito final and intermediate goods 

producers is simply the labour force in each regi n. 

Assuming that regions a and b are s and sector 1 is found exclusively 

within them may appear to be contradictory. However, we can think of each 
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consumer's utility function as containing many sectors. Therefore, in this case we are 

focussing on only one (sector 1) and treating the rest as simply all other goods (sector 

2). For example, sector 1 can be thought of as consumer durables or food products 

(or even subsets ofthese sectors) and sector 2 as the rest ofthe basket ofgoods that 

consumers purchase. This also implies that the sectors defined in the utility function 

are what we would commonly think of as industries. 

Trade with complete symmetry and non-tradeable intermediate goods 

Assume that both countries and their respective regions are equal in size and 

have the same technology and tastes. Also assume that the geographic pattern of 

specialization is such that intermediate goods are non-tradeable (see Figure 4). Under 

these restrictive assumptions, the effect of freeing trade is to double the market 

available to each firm (LA + Le). Since we assume symmetry, wages and prices for 

inputs and final goods are the same. Consumers, preferring variety, spread their 

incomes equally across all goods. By doubling demand while at the same time 

doubling the number ofgoods ensures that each firm's output remains constant. The 

only effect offreeing trade is to increase the number ofgoods available to consumers, 

raising their utility. Krugman (1980) generates the same result. 

Obviously, non-tradeable intermediate goods and complete symmetry are very 

strong assumptions and it is necessary to relax them in order to generate more 

meaningful results. We will assume initially that intermediate inputs are tradeable and 

allow variation in the size of the regional and national economies. 
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i 

Trade with asymmetry and tradeable intermediat goods 

Instead ofthe geographic pattern ofproduc ion given in Figure 4, assume now 

the two regions are found adjacent to each other ong the border and both nations 

are unequal in size. Consequently the moveme t of intermediate goods is now 

costless. Therefore, free trade leads to the in~egration of both consumer and 

I 

intermediate input markets. The integration o~ the latter will prove to have a 
I 

significant effect on wages and prices, which wo~ld not be seen in its absence. 
'! 

With free trade, intermediate goods prod' cers on both sides of the border 

rationalize. That is, no two firms would produce t e same product because any slight 

scale advantage would lead to the demise ofthe ot er. The effects ofopening up trade 

do not end here. For exposition purposes, we des 'be the process after trade is freed 

as a sequence of events. However, in the model hese events occur simultaneously. 

Because the output of every remaining intermedi te goods firm increases, each firm 

moves down its average cost curve, lowering its p · ce (see Figure 4). Therefore, final 
I 

goods firms' average cost curves and their pfofit-maximizing price lines shift 

downward. At this point we reach a new temp or~ (denoted by the superscript T) 
! 

position (see Figure 4). This point is only tempo~ because the lower final goods' 
I 

prices increases the purchasing power ofconsum~rs. Therefore, the total demand for 

sector 1 's goods rises: 
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(22) 
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----- ·-- AC 
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wl 

----A(J 

y, 

Figure 4: Effect offalling intermediate goods prices on final goods prices and 
output 

Iftotal demand rises, so too will the total demand for labour in each region, 

forcing wages upward_ Therefore, any savings generated by larger intermediate goods 

firms must be weighed against higher wages in both the intermediate and final goods 

sectors_ The question then is what will be the equilibrium price and wage? 

The first step is to solve for marginal costs_ Based on equation (7), we know 
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that marginal costs depend on the price of interm,diate goods and the wage. In turn, 

the price ofintermediate goods depends on the wa'e and the size ofeach intermediate 

goods firm (see (15)). Substituting (18) and (19) tnto (20), Y1 for nyi and (16) for y
1 

I 

and solving for w1 gives: 

(23) 


i 

Substituting (16) and (23) into (17) provides the relationship between Sector 1 output 

and intermediate input prices: 

(24) 

If we substitute (15) into (23) and (24), and i turn (23) and (24) into (7), it is 

possible to solve for ci 

(25) 


I 

Ifthe size ofthe market for final and intetediate goods increases because of 

economic integration, we would expect the mtnal cost of final goods to fall. In 

order to prove this contention we make the assurption that the size of the regional 

labour force is a function ofthe size ofthe total tbour force available in countries A 



70 


and B: L1 = ~, where 11 is some positive value less than 1. Therefore, from the 

perspective ofeach country, trade can be looked upon as an increase in L. There is no 

need to treat the two regions separately. The marginal cost equation (25) can be 

rewritten as 

{ lex( Lw ll-ac =(1 +ma,fw ~ k (26)1 11 6\jTIL - mKi 

The rate ofchange of marginal costs with respect to the size ofthe market is then 

(27) 

Therefore, marginal costs are always falling as the size of the market increases. We 

should note that we obtain the same result even ifwe allow L1 to increase non-linearly 

withL. 

Since wages are a direct function ofmarginal costs, 

a6\jf/(l +ma,)l-~ 
w =w 1 a (28)

'l { JlCj 

we can also conclude that as the size of the market increases regional wage rates 

always increase. The region whose external market increases the most experiences the 

highest relative wage gains; the smaller nation's region benefits the most. 

Rising regional wages also means the capital-labour ratio (K) increases, 
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(29) 


where vi and V; are the amount ofvariable capital tilized by final and intermediate 

goods firms. vi and v, are obtained by applying She~pard's lemma to equations ( 6) and 

(8), respectively. Therefore, trade leads to more c~pital intensive production. This is 

interesting in the sense that by simply expandin~ markets the capital labour ratio 

changes. 

I 

Finally, the utility of consumers in both ~ountries increases. Utility can be 

defined by the following function: 

(30) 


The total differenti al of (30]~ i: ~] -

1 1 1 6 
6dU =(1-8)81}r (1- 8) c.-6L -6d.L- 81}r ( - 8) c.- - 1L -6dc. > 0. (31)1 1 1 18K K. 

J i J 

I 

It is clear from (30) that utility increases with th~ size of the labour force, and that 

I 

since marginal costs are falling with L, consumet utility always rises when the two 
! 

regional economies integrate. 

The welfare effects of free trade when i ermediate goods are included are 

much broader. The real wage increases for all wo kers because prices have fallen. In 
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addition, the nominal wages of workers in a and b have risen. 21 Therefore, the 

bordering regions are better off than their respective countries as a whole. We 

generate this result even though the substitution effect between sector 1 and sector 

2 goods is excluded from the model. 

Asymmetry and non-tradeable intermediate goods 

Unlike in the last section, we make the assumption here that intermediate 

inputs are non-tradeable. Analytically, this is more difficult to work with because the 

marginal cost of producing final goods will vary across regions in autarky and in 

equilibrium. In order to simplify the analysis to follow, we maintain the assumption 

that the size of the labour force available to final and intermediate goods producers 

in each region is a fixed proportion (J.l) oftheir respective national labour forces. This 

implies firms located in the larger nation's region always charge lower prices (see 

(27)). 

First ofall, let us choose units such that the labour force in country B is equal 

to 1 (LB = 1 ), and we assume the labour force in A is some fraction y ofLB (LA= y). 

The final goods sector in each region will only take a share ofincome spent on sector 

1 goods: 

21Note that because both regions are small compared to their national markets rising 
wages in the final goods and input sectors will have a negligible effect on final demand 
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(32) 


I 

()a is the share of expenditures on goods produce1 in region a and is given by: 

(33) 


where, 

(34) 


Sigma (a) can be interpreted as the units ofa goo produced in b purchased per unit 

of a good produced in a (Krugman, 1980). 

For illustrative purposes, it is helpful to ake the assumption that product 

markets integrate prior to any adjustments in te s ofprices and the number offinal 

goods producers. This allows us to substitute (2 ) into (33), which reduces to 

() =-yo . (35)
y+o 

Since we have assumed country B is larger than ountry A, based on (27) we would 

expect the marginal cost of producing units in b be lower. Therefore, a is greater 

than 1 (see (34)) and a's share of total demand s less than what we would expect 

based simply on the size of its country's labour:£; rce. By substituting (34) into (3 5) 
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and (35) into (32), the relationship between output in a and the size ofthe combined 

market for final goods can be explicitly defined: 

(36) 

Note that the higher the elasticity ofdemand the larger the initial decline in a's output. 

Although (36) demonstrates the small region's output falls, the magnitude of 

that decline is unknown. As we will illustrate below, the extent ofthe decline depends 

crucially on the value ofthe model's exogenous variables. 

By modifying (25) to include the share term and the labour force in both 

countries we can define marginal costs in a as follows: 

We use (25) to define marginal costs because any increase or decrease in demand does 

not result in a rise or decline in the labour force available to final and intermediate 

goods producers. 

The rate ofchange in the marginal cost offinal goods with respect to the size 

of the market is given by the following: 

ac.at =E(l +ma)61Jrl(I +y)cttxL1-txwt1oa61Jrl(I +y)-mKiJtx-t, (38) 
a 
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where 

E= 
(39) 

a-1 

1 

+ 
mK 

1 

oa8ljll(I +y) 

I 

Although (38) and (39) appear on the surface to b~ difficult to interpret, it is only E 

that determines whether marginal costs will be inc easing or decreasing with respect 

to oa· If the market is relatively small, marginal costs fall as it increases in size. 

However, if the market is large enough, any furt~er growth would lead to higher 
I 
I 

prices. This is an intuitively appealing result. When ~emand is small relative to the size 
I 

ofthe region's resources, the influence offixed c~sts on intermediate input prices is 

relatively strong, outpacing any wage gains. Ho~ever, as output increases, savings 
i 

on fixed costs diminish and at some point wages ains begin to dominate. The point 

at which prices begin to rise is given by: 

(40) 

I 

We know that ifthe sizes ofboth national marktts are the same (y = 1) oa = 0.5, 
I 

which implies m.Kja 8ljTI = 1. Using this as a be~chmark, there is one exogenously 

given level ofinternal national demand that final gopds prices will begin to rise. Where 

each nation is relative to that point, will dete · ne the relative magnitude of a's 

decline (orb's rise). There are three possible co 
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ac. ac ac. ac. 
(a) ~<0 ~<O· (b) ~>O· (c) ~>0 

a6 ' a6 ' a6 ' a6 ' 
a b b a 

For option (a) both nations are on the downward-sloping portions of their price 

curves. This is the most perilous condition for region a. In successive rounds of 

adjustment a's prices rise as b's falls. However, since there is always be demand for 

a's goods, production will continue take place in a. In the second case ((b)), the 

smaller nation is on the downward sloping and the larger nation is on the upward-

sloping part of the price curve. Under these circumstances, both regions' costs will 

rise and consequently, a's decline will not be as precipitous. Finally, in the third case 

(c) both regions are on the upward-sloping section of their price curves. Declining 

output causes prices to fall in a and the opposite would be true of b. There is, in 

effect, an immediate floor on the decline of a's output and a ceiling on b's. 

Nevertheless, output still declines in a and rises in b, and the magnitude depends on 

the price differential in autarky and the elasticity of demand. 

Therefore, in all three cases the smaller nation's region is worse off The 

region loses a large share ofits home market and is unable to sufficiently penetrate the 

other nation's market to account for this loss. As a consequence, wages fall in a and 

increase in b, as it benefits from a larger two-nation market In contrast to its region, 

the real wages of consumers in country A rise because from their perspective the 

overall price ofproducts has declined. The real wage in B may decline ifthe price of 

b's goods increase. Of course, the citizens in country B also benefit from a greater 
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number ofvarieties, and therefore, the welfare lo s may be more apparent than real. 

Nevertheless, the prime beneficiaries offree trade e workers in band consumers in 

A. Finally, it is also worthy of note that as are ult of free trade producers in the 

smaller region are more labour intensive than they were originally. To a lesser degree 

the opposite would be true ofthe larger region. T~erefore, even ifboth nations have 
I 

the same relative stocks of labour and capital, th~ factor intensity of exports of the 
I 

same types ofgoods will diverge as the two econ~mies integrate. 

Conclusions 

The model that we present here illustrat1s a clear relationship between the 

geographic configuration of production and the Iimpact of trade on regions. If the 
I 

pattern ofproduction is such that intermediate goo s are tradeable, trade benefits both 

small and large nations and their respective regio s. In fact, the small country and its 

regions benefit the most. On the other hand, trade in intermediate goods is 

prohibited, the smaller nation benefits, but its r1gion incurs a loss of welfare. The 

magnitude of the loss depends on relative infl~ence of increasing returns in the 
I 

intermediate goods sector and wages on costs. fevertheless, production still takes 

place in the smaller country's region when trade i, freed. Therefore, the model avoids 

the prediction ofmost models ofthis kind that pr duction will be evenly spread over 

space or concentrated in one of the regions. 

At a broader level, the model illustrates t at in a world where production is 
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clustered in space, our understanding ofthe impacts oftrade is heavily influenced by 

the geographic scale that we study its effects and the relative location of producing 

regions. For example, on the surface it would appear the adjustment costs associated 

with growing trade between Canada and the United States are fairly low because a 

significant proportion of the trade is of the intra-industry type. However, the results 

ofthe model indicates that in the presence ofnon-tradable intermediates, the impact 

of trade may be severe at the regional scale. 
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CHAPTER4 


The Potential for Economic Integration among 


Canadian and American Regions22 


Introduction 

The strong economic relationship between Canada and the United States has 

led many to view the two economies as a closely integrated whole. In more concrete 

terms, the perception is that Canadians are as likely to trade with Americans as 

themselves (Helliwell, 1996). However, recent work by McCallum (1995) and 

Helliwell (1996) proves this perception to be incorrect. Their analysis demonstrates 

that by controlling for the economic weights of the trading partners and the distance 

between them, internal trade within Canada far exceeds trade among Canadian and 

American regions. The border remains a significant barrier to trade. 

Although McCallum and Helliwell' s analyses shed some light on the trading 

relationship among Canadian and American regions, there are from our perspective 

two questions that are left unanswered. First, what is the potential for further 

economic integration? McCallum and Helliwell's analyses suggest that without the 

22-rhis paper has been submitted to Papers in Regional Science. 
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presence ofthe border Canadian trade with the Uited States would be twenty times 

I 

higher. Our analysis ofCanada-US regional trade ndicates the potential for trade is 

heavily influenced by the industrial structure ofthe ading partners in addition to their 

relative size and geographic location (Brown and derson, 1999). This result implies 

I 

that a more accurate measure ofthe potential for fltrther economic integration would 

' 

take into account variations in the demand and supply of intermediate goods, which 
! 

account for approximately 40% of Canada-US tr~de (Brown and Anderson, 1999). 
! 

Second, what underlying factors influenqe these trade flows? The gravity 
i 

model, which has proven to be one of the mosti statistically successful models of 

I 

international trade flows and is used by McCallufn and Helliwell, provides us with 

I 

little insight into why these geographic patterns of trade come about. Therefore, the 

second goal ofthis paper is to develop a trade floi model that has a clear theoretical 

and empirical interpretation. Although our model ak.es on the gravity model's form, 

we hope its theoretical derivation may provide a etter interpretation of its results. 

There are two reasons why the answers o these questions are of interest. 

First, the potential for trade is also an indication of the potential for welfare gains. 
1 

I 
That is, the greater the degree of integration the ~eater the degree of specialization, 

and therefore, efficiency growth. Second, knowle1ge ofthe industrial and geographic 

pattern of potential integration may be a useful tobl for developing trade policy, and 
! 

in particular, regional trade policy. That is, if w are able to understand whether a 

sector's markets are regional or continental in nat re and what underlying forces are 

driving its trade, then we also have a better und rstanding of what policies, if any, 
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may be useful for improving interregional trade. 

The organization of the paper is as follows. We begin with the literature 

review, where we initially and very briefly review two ofthe most prominent theories 

of international trade and connect them to Canada-U.S. trade and our understanding 

of its underlying causes. These theoretical findings are then related to trade flow 

models and specifically the gravity model. Following this, we develop a trade flow 

model that takes into account factors influencing both the supply and demand for 

traded goods. The statistical specification ofthe model and its data requirements are 

then reviewed and the model's results discussed. The final section outlines some brief 

conclusions and avenues for future research. 

Literature review 

Among the most prominent explanations of international trade are the 

Heckscher-Ohlin (H-0) theorem and increasing returns to scale. The H-0 theorem 

(Ohlin, 1933) states that countries will export those goods whose production is 

intensive in the factors ofproduction they have in relative abundance. The increasing 

returns explanation of trade, on the other hand, is based on the premise that as 

production ofa particular firm increases unit production costs will fall (Help man and 

Krugman, 1985). In the context of Canada-U.S. trade, increasing returns have 

received the most attention for two reasons. First, because both countries have 

relatively similar endowments oflabour and capital, we would expect factor prices to 
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be similar. Second, the small size of the Canadi~ market has resulted in Canadian 

firms that are often smaller than their American cfunterparts. This latter factor was 

identified by Eastman and Stykolt ( 1967) as a pote+ial cause ofhigher prices charged 

by Canadian manufacturers compared to their jrican counterparts. 

The core ofthe Eastman-Stykolt (E-S) hyp thesis can be described as follows. 

Since the protected Canadian market is small, ~s operate using equipment that is 

less efficient than the best-practice found in the rnited States. Canadian firms are 

I 

discouraged from using the most efficient equipm,nt for two reasons. First, the most 

advanced equipment is often designed for largt scale production, which in the 

Canadian context may account for a substantial s are of the market, and therefore, 

makes investment in it risky. Second, the smaller lo al market forces firms to produce 

a large number ofvarieties using short production runs in the same plant, leaving the 

plant idle for long periods oftime. When producti n is organized in this fashion, the 

higher carrying (fixed) costs of best-practice eq ipment is harder to sustain. This 

problem is further exacerbated by longer periods o downtime for retooling associated 

with more automated, best-practice equipment. 

The E-S hypothesis is a strong argument £ r liberalized trade between Canada 

and the United States if Canadian firms are a le to compete effectively in the 

American market. Wonnacott and Wonnacott ( 19 7) used it as a basis for their study 

ofthe competitiveness ofCanadian firms under fr e trade conditions. Wonnacott and 

Wonnacott's broad conclusion was that Canadi firms located in the geographic 

nexus of Canadian manufacturing production, So them Ontario, were well situated 
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in terms oftheir costs and geographic location relative to the American market iffree 

trade were to come about. The same was not true, however, ofperipheral Canadian 

regions located far from the Canadian and American economic cores. Harris and Cox 

(1983) and Cox (1994) also used the E-S hypothesis as a basis for their general 

equilibrium model of Canada-U.S. trade, which showed free trade would result in 

substantial welfare gains for Canada, which were not seen in other computable general 

equilibrium models that did not take into account industrial organization (Helpman 

and Krugman, 1989). 

If Canadian industries are to take advantage of the economies described by 

Eastman and Stykolt, they must be able to effectively penetrate the American market. 

Therefore, one of the most important questions for the analysis of the regional 

implications of Canadian-American trade is as follows. Given the geographic and 

industrial structure ofthe trading regions what is the potential for trade if all barriers 

to trade were eliminated -the border no longer acts as a significant barrier to trade? 

This is the question that Wonnacott and Wonnacott (1967) tried to answer. Their 

analysis was, however, hampered by a lack oftrade flow data at the time, which did 

not allow them to directly measure the influence ofindustrial and spatial structure on 

trade. The data are now available to do so. 

Any attempt to explain the volume oftrade inevitably leads to a discussion of 

the gravity model. The model's application to international trade has a long history 

dating back to the pioneering work by Timbergen (1962) and Poyhonen (1966). Its 

numerous applications to international trade have proven that the model is able to 



I 
I 

I 

85 1 

consistently explain a high proportion of inte~ational trade (Anderson, 1979, 

Bergstrand, 1985, and Thursby and Thursby, 198+ Despite its statistical success, the 

gravity model's contribution to our understandin of trade is limited. Its functional 

form can be derived from the H-0 theorem eardorff, 1995) and models of 

increasing returns (Krugman, 1979). Therefore, tis not an effective test of either 

theory. This does not mean, however, that th re is no point to its theoretical 

derivation. What is necessary is that the theoreti al basis for its derivation and its 

interpretation is applicable to the problem at and. As we have demonstrated, 

I 

increasing returns to scale would appear to be on9 ofthe key factors driving Canada-

U.S. trade, particularly from the Canadian perspictive. The model that we develop 

uses this as its fundamental basis. Nevertheless, it hould be kept in mind that the H-0 

theorem may apply to the Canada-U.S. trade as ~ell, and therefore, ours is only a 
I 

partial explanation of their trading relationship. 

Trade model 

I 

In order to develop the trade flow model, te initially define the conditions for 

the supply and demand for intermediate inputs. ~e chose to focus the discussion on 

intermediate goods for two reasons. First, as we oted in the introduction, they form 

an important component ofCanada-U.S. trade. S cond, and following from this, we 

want to develop a clear framework to unders and the supply and demand for 

intermediates. Furthermore, as we will show, it is a fairly easy to move from this 
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analysis to final goods, and therefore, by focussing on intermediates there is no loss 

ofgenerality. 

Supply ofintermediate inputs 

In order to define the cost conditions facing each firm, we apply a narrow 

definition of what Chandler (1990) argues is the primary competitive strategy of a 

large proportion ofindustry, scale and scope. We define the relationship between the 

two terms as follows. By operating at a sufficiently large scale firms are able to 

reduce their unit production costs and this is often achieved by producing several 

varieties in the same plant, scope. However, by increasing their scope firms may also 

incur extra costs23 (e.g., equipment is idle while it is retooled for the next production 

run). Therefore, in order to minimize their costs, manufacturers must make a choice 

between their overall scale of production and the number of varieties that they 

produce. There is, ofcourse, a close relationship between Chandler's concept ofscale 

and scope and the E-S hypothesis. 

We can relate scale and scope formally through the following total cost 

function for some representative firm z producing varieties of goods belonging to 

23This is a narrow definition of scope. For example, by producing a wider variety of 
products the firm may be able to take fuller advantage of product or process technologies that it 
has developed in-house or distributions systems that it has developed. 

24We should note that the functional form of this cost function owes much to Ethier's 
( 1979 and 1982) treatment of the influence of the variety of inputs on production. 
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C =f(x)n(,)y +K · 
Z(l) V Z' 

Where x is a vector of factor and material input 

produced, Yv is the output of each variety, whi 

varieties, and Kz is a fixed cost. Note that since 

greater than one, total costs are a non-linear fu 

produced. 

The output of each firm is simply nyv> and 

Average costs would then be given by 

AC =f(x)n (,)-J + 
zN n 

If we assume that the market for each v 

follow average cost pricing (Helpman and 

circumstances, firms choose to produce the numbe 

costs given the level ofdemand for each variety. If 

would have an incentive to enter the market. T 

number ofvarieties that would minimize average 

aAC m
1 2 __zt'-"-' =(w-l)f(x)n(,)/ 

an 

w>1. (1) 

rices, n is the number ofvarieties 

h we assume to be equal across 

he parameter w is assumed to be 

ction of the number of varieties 

therefore we can rewrite ( 1) as 

(2) 

z (3)· 
v 

· ety is contestable, firms would 

Krugman, 1985). Under these 

ofvarieties that minimize average 

his were not the case, competitors 

erefore, firms would choose the 

(4) 
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Solving for n, 

K ].!... (5)n =[ yJw- ;)fi.x) G)' 

it is evident that as demand for each variety increases the number of varieties 

produced in each plant declines. Increasing market size leads to more plants 

producing fewer varieties. Finally, expanding markets will also lead to lower prices 

smce 

l[Kr-1= A C . = Rf(x) G) 2 G) (6)Pv z(i) ' 
Yv 

where R =[Cw- 1)O -GJ)IGJ+(w- 1 )11GJ] and is a positive constant. This is the core of the 

E-S hypothesis. 

Demandfor intermediate inputs 

Turning now to the demand for intermediate inputs, assume that some 

downstream sector j has the following weakly separable production function: 

(7) 

where M is a function of material inputs i and Z is a function offactor inputs. Ifwe 

define production as a two stage process, where the choice of each aggregate input 

i is separate from the choice among the varieties that it is composed of, we can define 
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the following sub-production function: 

m 

X="-x 8 
· 0>8<1. 	 (8)1 ~ V' 

v=l 

We assume, for simplicity, that m is large enough 

of varieties, n, produced by each supplier is a 

provision ensures that there are no signific 

o ensure that the optimal number 

all number relative to m. This 

t barriers to entry. Using this 

specification, we make the further assumption tha the amount of input X, necessary 

to produce yi is some additive function ofthe num er ofvarieties that it is composed 

of- we can think ofx; as a composite input that c be made using some combination 

ofvarieties v. The lower the value of8 the more di erentiated are the inputs required 

in production. What this means is that in order to roduce the aggregate X,, firms are 

better off purchasing a large variety of inputs, rath r than a single variety. Given that 

firms would want to minimize the cost ofpurchas ng the aggregate input i, 

m 

minCi =	LPvXv, (9) 
v=l 

they would choose to purchase 

_ ( 8 ) 1~eX--	 (10) 
v A ' Pv 

where A is a Lagrangian multiplier. The elasticity f demand, e, is then 1/(8-1 ). 
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The important point to note here is that the level ofdownstream demand has 

a potentially strong influence on the structure and costs of upstream firms and that 

this demand is influenced by the price ofeach variety. Increasing downstream demand 

will result in a fall in the number ofvarieties produced by each firm and a fall in the 

price of each variety. Therefore, even in this very simple model, trade will have a 

significant effect on the organization of production and potentially prices. 

What is left out of the analysis to this point is any perspective on what these 

results might imply for regional trade. We have established a rationale for a demand 

for variety and that in the presence of fixed costs, why several varieties will be 

produced in the same plant. Ifproduction is concentrated in a few plants then it must 

also be concentrated in space. Furthermore, since a demand for variety exists, 

downstream firms will source their inputs from several suppliers. Therefore, based in 

this very simple logic, trade must take place. 

This argument can be taken a step further. When trade costs are present, 

upstream and downstream firms may agglomerate to take advantage of external 

economies. Downstream firms would want to be close to their suppliers in order to 

have access to cheaper inputs. Furthermore, upstream firms would want to be close 

to their customers in order to take advantage of large scale production. 

Agglomeration, however, may also bid up factor prices, which act as a centrifugal 

force (Krugman and Venebles, 1995, and Venebles, 1996). At some point, the 

benefits of agglomeration will be overcome by higher factors prices. That is, ./(x)in 

(6) increases. Whether production is dispersed or concentrated depends on the 
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interaction between these factors. The most ortant point for our purposes, 

however, is that there is a clear rationale for wh production is differentiated over 

space. Therefore, we are not relying on the · ngton assumption, which is a 

criticism thatDeardorff(l995) has made ofsomet eoretical derivations ofthe gravity 

model (see, for example, Anderson, 1979). 

In order to understand this more clearly, consider a situation where rising 

factor prices have led to the dispersal ofboth final d intermediate goods production 

over space and transportation costs are low. In t · s case, downstream firms would 

continue to demand roughly the same amount of ach variety regardless ofwhere it 

is produced. At the other extreme, high trade cos s may force downstream firms to 

primarily source their inputs from local supplie . Local suppliers in tum would 

produce a larger number ofvarieties in order to mi · mize their average costs. The net 

result is strongly curtailed, and in the extreme no· ter-regional trade. Therefore, the 

interaction between location and these economies ay determine the volume oftrade 

between upstream producers located in different gions. The purpose ofthe formal 

trade model that we develop next is to capture thtse influences. 

I 

Formal trade model 

The potential level of exports between two regions (A and B) can be 

determined based on the input-output relationship among the regions' sectors. Given 

that we know the amount of input i used per unit f output of sectorj, a!l' the output 

of sector i that is destined to be used by sector j i some region B is given by: 
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X. =a X .. (11)IJs lJ ls 

If we assume that there is no friction of distance, demand for variety and firms 

specialize to take advantage of increasing returns, exports of aggregate input i from 

A to B is simply A's share ofindustry i's total output in all regions. Therefore, we can 

define the volume of exports from A to B as follows: 

T:jAB =az?S{ ;~ J , (12) 

A=l A 

where r is the number of regions in the continental economy. As it stands, equation 

{12) represents the simplest form of the trade model. However, as we just noted 

above, a more meaningful model would take into account the effect ofproduction and 

distance related costs on the choice ofwhere to source intermediate goods. 
Logically, since there would be some transportation cost incurred between A 

and B, domestic firms would purchase a larger quantity ofinputs from those suppliers 

that are close by. The amount ofa representative variety produced in A purchased per 

unit input available to firms located in B is: 

(13) 

where t' is some trade cost and p is a weighted average ofthe c.i.f prices ofall inputs 

utilized by firms in B and is given by 
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(14) 


Ifwe assume, as above, that the market for interm diates is contestable, the ratio of 

prices is merely the ratio ofaverage costs for each v · ety. This substantially increases 

the economic content ofthe model- given that ave age costs (A Cv) are some function 

offactor and material input prices in addition to h~w production is organized within 

the firm. Therefore, the model takes into account btth cost conditions and the relative 

location ofupstream and downstream industry. 

I 
Now, let us rewrite (12) as follows 

T. = <J ._a. Y. X kB. (15)IJAB A15"if~1B lA 

1 

where kB is a sharing-out function or what is re rred to in the spatial interaction 

literature as a balancing term, which we will defin explicitly in a moment. Since we 

know that the total production of i utilized by i ustry j must add up to (11 ), the 

following is true: 

(16) 

Solving for ks and substituting back into ( 15) give 
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a~
T =a.X. 'A 

IJAB 1J lB r (17) 
:La~ 
A=l A 

Substituting (14) into (13) and (13) into (17) and simplifying results in the following 

(18) 

This is the typical functional form of the attraction constrained gravity model. The 

volume of trade is positively associated with the size of the two input-output linked 

sectors and negatively associated with trade costs. The denominator in the expression 

represents the attractiveness of other potential sources of inputs for firms located in 

B. Therefore, ifA is poorly situated to serve B's market, the denominator will tend 

to shift A's exports from B. 

The extent ofthis trade depends crucially on the interaction between distance 

related and other localized costs and the demand for variety. Ifthe demand for variety 

is high, 6 is close to zero, and the delivered price ofa good will have a relatively small 

effect on demand. On the other hand, if the demand for variety is low, the delivered 

price of a good will have a much stronger influence on demand. In fact, as 6 

approaches one, the elasticity of demand approaches infinity. Therefore, 

substitutability in production can also be seen a substitutability over space. What this 

means is that ifwe use distance, for example, as a measure oftransportation and other 

distance related costs and the demand for variety is substantial enough its parameter 
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value may be low even though transportation co 

portion of the delivered price. 

To this point, the discussion has centred 

goods. However, since the data that we will b 

disaggregated into intermediate and final goods, th 

to both. If we assume utility is an additive fun 

consumed (see Krugman, 1979 and 1980), Ui = 
v 

ts may account for a substantial 

on the demand for intermediate 

using in the analysis cannot be 

model must be equally applicable 

tion of the number of varieties 

c:,where c)s the consumption 
1 

I 

ofvariety v, then consumer de:~(fo~~Jc~~:wr woWd be ~ven by 

(19) 
APv 

Equation (19) is exactly the same as (10). Therefi re, we can treat consumer or any 

other type of final demand as simply another s ctor j. Note, however, that this 

simplification is based on the assumption that the lasticity ofdemand across sectors 

j is exactly the same. We will maintain this assum tion throughout the paper. 

Specification and estimation 

In order to apply empirically the model 

necessary to make some modifications. First, sine 

regions, rather than between sectors, we can o 

described in equation (18) it is 

we only know the flows between 

estimate trade flows of goods i 

between regions A and B, which implies (18) sho ld be summed over all sectorsj: 
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(20) 


This is a relatively minor modification since (20) still allows us to take into account 

variations in industrial and final demand over space. Second, given that prices cannot 

be determined directly, (20) has to be estimated using several proxy variables that we 

will define explicitly below. Therefore, the final form of the model is 

(21) 


where the z~ are variables that influence the price ofgoods produced in A as well as 

some dummy variables, and dAB is the distance between A and B, which is intended to 

approximate the influence of distance related costs on trade. Note that in its 

estimateable form the trade model does not explicitly measure the price elasticity of 

demand. However, this does not reduce our ability to interpret the results of the 

model. That is, we should be still able to interpret the substitution of goods in 

production and consumption over space. 

Although it would appear improbable, equation (21) can be estimated using 

ordinary least squares by linearizing it as follows25 

25The proof of this transformation can be found in Fotheringham and O'Kelly (1989). 
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Equation (22) provides us with an estimate of all 

Data 

In order to estimate the model, flow, indus 

nominal data are required. Their sources and qualiti 

Trade flow data 

In order to determine the potential volum 

he relevant variable parameters. 

rial, distance and several types of 

s are outlined in this order below. 

of trade between Canadian and 

American regions we need a relevant benchm rk of economic integration. In 

McCallum and Helliwell' s analysis, internal trade ·thin Canada was compared with 

province to state trade. Since we are most co cerned about the potential for 

integration into the American economy, it would be more useful to use American 

trade flows as a benchmark. That is, we are assumi g that after controlling for all the 

relevant factors, internal U.S. trade represents the aximum level of integration that 

we could reasonably expect. Internal Canadian flo s may not be the best benchmark 

for two reasons. First, they may be biassed upw ds because the protection of the 

domestic market in the past has promoted long east-west trade routes from the 

industrial heartland of Ontario and Quebec to t e outlying eastern and western 

provinces. The economic geography of the Unit d States is not as concentrated. 
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Secondly, since most ofCanada's output is produced within a few hundred kilometres 

of the American border, the majority of the journeys will take place in the United 

States. Therefore, it is the American transportation system that is the most relevant. 

Combined with the specification ofthe model described by equation (18), the 

use of internal U.S. trade flow data implies the model can only be applied to exports 

from Canadian provinces to U.S. states and among U.S. states. American exports to 

Canada should be excluded from the model. In order to understand why this is the 

case it is worthwhile to take a closer look at the specification. The estimate offlows 

between some origin A and destination B is based on the sum ofthe values ofeach of 

the independent variables for origin A minus the average value of the independent 

variable for all other origins. lfwe use a dummy variable to take account ofthe flows 

that have a Canadian region as an origin or destination, the average for that variable 

when Canada is a destination is one. Consequently, the value of the dummy variable 

in the estimation for those pairs is zero, which biases the estimation of the model. 

Even if we used two dummy variables, one for Canada as an origin and one for 

Canada as a destination, the model would not take into account the influence of the 

border for Canadian destinations, because the probability (equation 17) would be 

unaffected by the value ofthe dummy variable. Only ifwe included internal Canadian 

trade in the model would this problem be resolved. Therefore, as specified, the model 

can only explain Canadian exports to the United States and internal American trade. 

Internal U.S. trade flows are measured using the Bureau of Transportation 

Statistics' Commodity Flow Survey (CFS) (Bureau ofthe Census,1997), which was 
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implemented in 1993. These data are repo ed at the two-digit Standard 

Transportation Classification (STC) level. The STC is equivalent to the 1956 

Standard Industrial Classification (SIC) and sine there is very little change in the 

two-digit SICs between the 1956 and the current 1987 classification, the STC data 

are roughly comparable to the 1987 SIC. 

The CFS estimates all merchandise tra e in the United States, with the 

exception ofcommodities transported by pipeline a well as goods covered by SIC 27, 

printing and publishing. We used, however, only ows ofmanufactured goods (SICs 

20, 22-26, and 28-39). SIC 21, tobacco produ s, was also excluded because of 

disclosure problems. Although it would have bee possible to expand the analysis to 

include other sectors, there were concerns regardtng the comparability of Canadian 

and American data for these sectors. Furthermor , the sectors that we did include 
' 

accounted for a large majority of internal U.S. tra e covered by the CFS (87%) and 

Canada-U.S. trade (83%). 

Trade flows between Canadian provinces nd U.S. states in 1993 are derived 

from Statistics Canada's TIERS (1996) data base. These data are reported using the 

Harmonized System Classification (HSC) and wer converted to the U.S. 1987 SIC 

using a concordance provided by the Census B reau. The flow data were then 

converted to U.S. dollars using the 1993 average xchange rate. Although all flows 

ofmerchandise trade are reported by this data bas , because ofthe limitations ofthe 

CFS, we only estimated the model for Canadian fl ws ofgoods covered by SICs 20, 

22-26 and 28-39. 
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Industrial data 

Manufacturing output (OUT) data are provided by Statistics Canada (1995) 

and the Census Bureau's (1996) 1993 survey of manufacturers. Although the 

Canadian data are reported using Canada's 1980 SIC, the data are roughly 

comparable at the two-digit level with the US 1987 SIC. A concordance published 

by Statistics Canada was used to adjust the Canadian data where necessary. We 

should note, however, that although the concordance provides a means to compare 

data reported by the classification, it does not necessarily resolve all of the 

incongruities between the two systems. Nevertheless, we are confident that there is 

no systematic bias remaining that would have a significant influence on the results of 

the model. 

The Annual Surveys were also used to measure the influence of regional 

variations in the characteristics of industrial sectors on the delivered price of their 

goods. These variables are productivity (PROD), wages (WAGE), and localization 

economies (LQ) (Bureau of the Census, 1996 and Statistics Canada, 1995). 

Productivity was measured as value added per employee. Typically, productivity is 

measured as value added per hour ofwork. However, since hours are reported only 

for production workers, this measurement ofproductivity may be biassed downward 

for Canadian plants because a significant proportion of them are branch operations 

that undertake little head office or research functions. Wages are measured, for similar 

reasons, as pay per employee. Finally localization economies, which may be 
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interpreted as the benefits (or costs) of similar rms locating in the same state or 

province, were measured using location quotien s. The location quotient for each 

industry was estimated using: 

n 

VA. EVA 
lA I=] INA 

LQ=--- (23) 

where VA and VA. represent value added m region A and North America, 
1A 1NA 

respectively. 

Distance 

Distance is measured as road distance bet een the largest metropolitan area 

in each state or province. Internal state distances e determined by calculating the 

radius of a circle that is the area of the state. 

Nominal data 

Dummy variables were used to take into ccount characteristics of origin-

destination pairs that might have a systematic effec on trade flows. As noted above, 

the most important for our purposes is the infl ence of Canada as an origin. 

Consequently, the difference between province to s ate flows and state to state flows 

is accounted for by a dummy variable (CAN). In ad 'tion, since there is the possibility 

that Canadian flows may be consolidated in border states, flows between provinces 
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and states with a common border are also accounted for by a dummy variable 

(BORD). The CFS takes into account both internal and state to state flows. Since 

internal flows may include goods that might not typically be exported over long 

distances (e.g., bakery products), a dummy variable was included for internal flows 

(INTR). The same might also be true of trade between bordering states, so we also 

included a dummy variable for contiguous states (CNTG). 

Model results 

In this section of the paper we outline and interpret the results of the 

estimation. Initially, we review the results with regards to output, price related 

variables and the nominal variables. Following this we discuss the influence of the 

border as it is measured by the model. However, before discussing the model's results 

in detail we would like to outline some of the basic characteristics of Canadian 

exports to the United States as well as internal American trade. 

In 1993 Canada exported $108 billion ($U.S.) worth ofgoods to the U.S., $90 

billion ofwhich is covered by the analysis (see Table 1 ). Therefore, on aggregate the 

model accounts for the vast majority of Canadian exports. However, this does not 

mean the model is equally applicable to all regions. In the cases of Alberta and 

Saskatchewan the model only accounts for a small proportion (22% and 44%, 

respectively) of their exports. Therefore, the model's ability to explain their trade is 

weak. 



Table 1: Ex_ports from Canadian regions and U.S. internal trade ($US millions) 

~ 
0 ....... 


..
Source: Statistics Canada (1996) and Bureau of the Census (1997) 

British 
Columbia 

Alberta 
Saskat
chew an 

Manitoba Ontario Quebec 
Atlantic 
Canada 

Canada 
United 
States 

!Foodyroducts 172 438 63 120 1.669 617 253 3,332 852,009 

Textiles 3 0 1 7 244 225 10 491 100,807 

Apparel 66 9 0 32 193 308 7 616 290,917 

~_,umber & wood prod 3,585 196 56 96 1,286 1,125 236 6,581 124,343 

Furniture andfixtures 28 47 0 46 1,159 214 12 1,507 69,105 

Papf!r products 854 658 88 66 2,369 3,163 811 8,008 194,512 

Chemicals 144 870 774 61 2,712 721 68 5,350 527,936 

Petroleum & coal prod 35 188 51 46 438 184 930 1,872 340,894 

Rubber and mise plstics 42 26 3 35 1.443 338 446 2,333 168,146 

Leather products 2 0 0 14 25 18 1 60 44,984 

§tone, clay_and glass 62 23 1 4 638 178 15 920 90,862 

Primary metals 291 33 104 84 4,658 2,809 19 7,998 228,428 

Fabricated metals 70 32 1 10 1,208 298 23 1,642 237.001 

Machinery and equip 375 107 61 243 5,058 792 33 6,669 440,271 

Electronic equipment 141 183 15 59 1,909 2,488 8 4,802 411,067 

Tran~ortequipment 154 26 15 311 32,733 3,808 23 37,070 626,657 

'nstruments 46 33 1 6 915 117 9 1,127 199,266 

Mise manufprod 11 3 0 5 202 263 6 490 142,212 

Total 6,080 2,875 1,233 1,243 58,859 17,665 2,910 90,866 5,089,417 
Total -All Good 7,160 12,809 2,555 1,914 61,223 19,284 3,986 108,931 5,826,019 
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It should also be clear from Table 1 that in terms oftotal trade, and the trade 

covered by the model, Canadian exports are dominated by Ontario and Quebec. It is 

also worth noting that for each Canadian region exports tended to be concentrated in 

a few sectors. For example, fifty per cent of British Columbia's exports are wood 

products and 53% of Ontario's is transportation equipment. Based on these trade 

patterns, we would expect the impacts oftrade to vary considerably depending on the 

region in question. We will not detail these impacts in detail in this paper. For those 

interested readers, these results are reviewed in at separate paper (Brown, 1998). 

The estimation results are summarized in Table 2. With the exception of 

stone, clay and glass, the estimations were based on fewer pairs than the potential 

27 44. This was due to zero flows between some pairs, which were excluded, and the 

suppression of some U.S. interregional trade and industrial data. The model was 

significant in all cases (at a p-value = 0.0000) and its fits were also fairly high, ranging 

from an adjusted R2 of0.47 to 0.84 (see Table 2). 



Table 2· Model estimation results 

SECTOR n OUT DIST PROD WAGE LQ CAN INTR CNTG BORD cuM· AdjR2 

Food Products 1739 0.8242 
0.0000 

-1.3703 
0.0000 

-0.2014 
0.2462 

0.7823 
0.0092 

0.3579 
0.0000 

-2.7824 
0.0000 

2.0196 
0.0000 

0.9416 
0.0000 

0.7451 
0.0013 

0.5160 
0.0000 

0.8453 

Textiles 646 1.0593 
0.0000 

-0.4520 
0.0000 

-0.4520 
0.1084 

0.3284 
0.2737 

-0.1836 
0.0000 

-1.7214 
0.0000 

1.9729 
0.0000 

0.6120 
0.0000 

0.4953 
0.1345 

0.7650 

Apparel 1234 1.0291 
0.0000 

-0.7220 
0.0000 

1.3455 
0.0000 

-2.4641 
0.0000 

-0.5306 
0.0000 

-2.3473 
0.0000 

1.7662 
0.0000 

0.8564 
0.0000 

1.3570 
0.0002 ,,., 

0.6887 

T D ',..,,.,,... 
~J 

.~ .. 
VoU77.J 

0.0000 

n ~" . .., 
"\1,7\1\J..J 

0.0000 

...- ..... ..,_,,..,....., 
0.4628 

'""'~'..,.,.._,.., 
0.0000 

"' , ....... ....o.,... 

0.0000 
fi "'""'"'-"·""""" 
0.0000 

... 0/·..,,uu•• 

0.0000 
"'"'"'"' .........." ~ "',., ,.... I''::,· 

fl "1''2.A.'Z...lJ( 

Wood Products 0.0000 
"' nv 

0.0007 
· ''," ' "• ...~ 

Furniture and 
Fixtures 

1047 0.9256 
0.0000 

-0.8249 
0.0000 

-0.4670 
0.0199 

0.2221 
0.4122 

0.0754 
0.0410 

-0.7194 
0.0000 

1.9286 
0.0000 

0.6339 
0.0000 

0.4584 
0.0596 

I 0,7697 

Paper Products 1314 0.7964 
0.0000 

-1.1462 
0.0000 

0.2939 
0.0589 

1.2944 
0.0000 

-0.0950 
0.0338 

-0.4188 
0.0000 

1.3781 
0.0000 

0.6065 
0.0000 

0.2328 
0.3116 

0.7164 

Chemicals 1498 0.8219 
0.0000 

-1.1009 
0.0000 

-0.0835 
0.4140 

1.4355 
0.0000 

-0.3045 
0.0000 

-0.7896 
0.0000 

1.8546 
0.0000 

0.8768 
0.0000 

0.8053 
0.0012 

0.7571 

Petroleum and 
Coal Products 

291 0.9204 
0.0000 

-1.2949 
0.0000 

-0.1369 
0.6505 

-1.8036 
0.1745 

0.2306 
0.1068 

-0.7148 
0.0070 

3.7704 
0.0000 

1.7792 
0.0000 

0.8332 
0.0662 

0.7585 

Rubber and 
Misc. Plastics 

1425 0.9059 
0.0000 

-1.0329 
0.0000 

0.4553 
0.0248 

-0.9755 
0.0000 

-0.3122 
0.0000 

-0.8811 
0.0000 

1.4074 
0.0000 

0.5628 
0.0000 

0.1915 
0.4220 

0.7423 

Leather 
Products 

274 0.4763 
0.0298 

-0.1568 
0.3245 

-1.3369 
0.0018 

2.4248 
0.0000 

0.0131 
0.8756 

-3.1421 
0.0000 

1.9374 
0.0000 

0.8016 
0.0000 

0.8036 
0.1580 

0.4668 

l(')0 



\0 
0-


SECTOR n OUT DIST PROD WAGE LQ CAN INTR CNTG BORD CLIM" AdjR2 

Stone, Clay and 2744 1.0303 -1.0979 -0.7105 -0.1008 -0.0179 -1.2281 2.3622 0.7760 0.9003 
•,', I 

. 0.7520 
Glass 0.0000 0.0000 0.0044 0.7608 0.7844 0.0000 0.0000 0.0000 0.0003 

Primary Metals 1247 0.9400 -1.1651 -0.2029 0.1439 -0.2635 -0.8406 1.3054 0.5829 0.2820 ., 0.7440 
0.0000 0.0000 0.1685 0.5947 0.0000 0.0000 0.0000 0.0000 0.3046 V.. , , <: 

., ' ,h ·'' .. ;'', ,·:'•,
Fabricated 1652 0.9550 -1.1323 -0.3102 -0.5146 -0.2636 -1.9277 1.4915 0.5984 0.3810 ,. 0.8182 
Metals 0.0000 0.0000 0.0210 0.0050 0.0000 0.0000 0.0000 0.0000 0.0663 

. ,(1,' ·:,: 
-;,' ..,.,.,, 

"" ' 

Machinery and 1703 1.0315 -0.7989 -0.5483 0.4458 -0.3072 -0.9689 2.1662 0.7724 1.2041 -; ' :. ;' ,' ~,' ' r 0.8084 
Equipment 0.0000 0.0000 0.0000 0.0077 0.0000 0.0000 0.0000 0.0000 0.0000 

., ,., 

..~:.. . . 

Electronic 1579 0.9670 -0.6430 -0.7575 1.1356 -0.2565 -1.7718 2.0738 0.7050 1.0699 '', :· i ,. 
0.7774 

Equipment 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ... 

Transport 1134 1.0964 -1.0171 0.0540 -0.2267 -0.4561 -0.3569 1.4561 0.5597 0.1061 \,: .. 0.7439 ,. 

Equipment 0.0000 0.0000 0.7177 0.3400 0.0000 0.0004 0.0000 0.0000 0.7019 ",'',i. 
-· '" ':· ...

Instruments 1163 1.1809 -0.5523 -0.8629 -0.9995 -0.2467 -1.3045 2.3883 0.7535 0.9312 ' .· 0.7519 
0.0000 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000 0.0021 

Miscellaneous 1136 1.1799 -0.7605 0.3834 -1.7472 -0.3259 -2.1095 1.6643 0.6901 0.4524 ' <··· ... 0.7649", '·· 
manufactured 0.0000 0.0000 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000 0.0990 . :' .. : , 
products ' 

...
Note: Bolded figures are elast1c111es and the plam text below are p-values. 
"CLIM is a dummy variable for states with large winter and citrus crop production (Florida, Texas. New Mexico, Arizona and California). 
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I 

There are two types ofvariables included in ~he model. Those that control for 

systematic effects that we want excluded from the ~odel (INTR, CNTG and BORD) 
I 
I 

and the rest which are intended to account for variations in output and prices and the 

border effect. In all cases the INTR and CNTG vari~bles were significant and had the 
! 

expected signs. The INTR variable was positivej' which is an indication that the 

characteristics of goods traded internally were diffi rent than those moving between 

states. This effect may also be partly responsible for the positive and significant 

CNTG parameters. The BORD variable was at all imes positive and in many cases 

significant. Therefore, there would appear to be orne consolidation of shipments 
I 

taking place in border states. However, since the ~NTG variable is significant and 

positive, the BORD variable may simply be picking p localized trade that would not 

otherwise occur unless the trading regions shared common border. 

These results appear to imply there are tw types of goods. Non-tradeables 

that move only short distances within each state or just across their borders and 

tradeables that can be shipped over much longer d stances. The term non-tradeable 

in this context should not be confused with its more ammon definition where it refers 

to services that are inherently non-tradeable. Thesf dummy variables are necessary 

because without them non-tradeables may overwh,lm the influence oftradeables on 

the parameter estimates. Since we are primarily corcerned with goods that travel at 

least moderate distances this is important. Howev~r, it should also be kept in mind 

that at a sufficiently small scale all non-tradeables, ~ this context, are tradeable. This 

is in the end an arbitrary distinction, but a necessa+ one. 
I 
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In order to interpret the rest ofthe model's results, it may be helpful to begin 

with the simple trade model described by equation (12). This model would be valid 

if all goods were produced at the same unit price and transported costlessly over 

space. Output alone would explain the volume oftrade. In other words, regardless of 

the elasticity ofdemand (e), firms and consumers would source their goods from all 

locations, without prejudice. However, ifthere are variations in prices resulting from 

differences in factor costs, productivity and distance related costs, output will not be 

the sole determinant of interregional trade. Under these circumstances, firms and 

consumers will trade-off the benefits of variety against variations in the delivered 

pnce. 

The first question we have to answer, therefore, is how important is output as 

an explanatory variable? Table 3 outlines the partial R-squareds for output as well as 

several other price related variables that we will discuss in a moment. The 

contribution ofOUT is always significant and positive. However, what is clear from 

Table 3 is that its contribution varies significantly across the sectors. For example, for 

food production, OUT accounts for just over a quarter of the model's explanatory 

power. On the other hand, for textiles OUT accounts for just over two-thirds. 

Therefore, in those sectors where OUT tends to dominate, variations in the delivered 

price ofthe good has little influence over demand. This may be because transportation 

costs account for only a small proportion of the goods overall cost or because the 

elasticity ofdemand is low; the preference for variety is high. 

The influence ofvariations in the delivered price is accounted for in the model 
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by PROD, WAGE, LQ and DIST. PROD is expec ed to have negative influence on 

the price, and therefore, a positive influence on tr de. Higher wages, on the other 

hand, tend to push up prices, and therefore, should h ve a negative influence on trade. 

The true empirical interpretations of the WAGE and PROD variables are more 

complicated, but for now these will suffice. Since t~e LQ variable may account for 

positive or negative externalities associated with the agglomeration ofproduction, its 

sign may be positive or negative. Given that the odel accounts for variations in 

wages, productivity and externalities, the distan variable should account for 

variations in distance related costs alone, which ar associated with each region's 

geographic situation relative to its competitors. PRO , WAGE and LQ, on the other 

hand, should be viewed as variables specific to each location. 

Ofthe variables that we associate with variati ns in price, distance contributes 

the most to the models' explanation. Excluding feat er products, DIST's partial R2 

values ranged from 0.05 to 0.37, with most values o er 0.15 (see Table 3). Relative 

to output, the distance variable is most important for s ctors that sell bulky and heavy 

materials (e.g. ,foodproducts, lumber andwoodpro cts,paper products,petroleum 

andcoal products) and that produce products that are telativelyundifferentiated (e.g., 

fabricated metal products). In those sectors w~ere production is relatively 

I 

differentiated (e.g., apparel and instruments) the c~ntribution of distance to the 

explanation is small. I 

In contrast to the DIST variable, the influe ce of the other price related 

variables is not as clear. In the case ofPROD, althou h we would expect its sign to 
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be positive, in many cases it is negative and significant (see Table 2). There are several 

possible reasons for this. First, if variations in productivity across locations is 

relatively small, it may be picking up variations in the rental rate ofcapital and land, 

and possibly tax rates. Secondly, since we are dealing with fairly aggregate sectors, 

variation in value added per employee may result from the regional concentration of 

sub-sectors. This explanation, however, presupposes a negative relationship between 

value added per employee and trade. In terms ofraw correlations, PROD is positively 

associated with trade. Its influence typically becomes negative when output is 

included in the model, which implies the first explanation is the most likely. 

We found the WAGE variable, like PROD, to have a positive or negative 

effect on trade depending on the sector in question. Nevertheless, its interpretation 

is more straightforward. A negative sign is obviously associated with wages pushing 

up costs, and therefore prices. WAGE's influence in this regard is most prevalent in 

the apparel sector (see Table 2), which is expected given the labour intensive nature 

of this sector. It is also worthy of note that since apparel is a differentiated product 

and increasing returns are not strong, firms may still survive even though their wage 

rates are high. In most instances, however, the WAGE variable has a positive 

influence on trade. This may simply reflect higher marginal revenue products and in 

that sense may be a result of variations in productivity. This does not explain, 

however, why the WAGE has a positive influence on trade for machinery and 

equipment and electronic equipment and PROD has a negative influence on these 

same sectors (see Table 2). 
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Table 3: Partial R2 for output and Q_rice related v_!Ul· abies 

SECTOR 
OUT DIST 

Price Relat 

PROD 

~d Variables 

WAGE LQ R2 

Food products 

Textiles 

Apparel 

0.2406 (+) 

0.5353 (+) 

0.4092 (+) 

0.3156 (-) 

0.0525 (-) 

0.1027 (-) 

0.0008 (-) 

0.0040 (-) 

0.0285 (+) 

0.0039 (+) 

0.0019 (+) 

0.0470 (-) 

0.0204 (+) 

0.0316 (-) 

0.0658 (-) 

0.8462 

0.7603 

0.6760 

Lumber & wood 
products 

0.3151 (+) 0.2189 (-) 0.0004 (-) 0.0273 (+) 0.0221 (+) 0.6858 

Furniture & fixtures 

Paper products 

Chemicals 

0.4858 (+) 

0.3451 (+) 

0.3593 (+) 

0.2088 (-) 

0.2862 (-) 

0.2464 (-) 

0.0052 (-) 

0.0027 (+) 

0.0004 (-) 

0.0006 (+) 

0.0149 (+) 

0.0328 (+) 

0.0040 (+) 

0.0034 (-) 

0.0249 (-) 

0.7596 

0.7074 

0.7434 

Petroleum and coal 
products 

0.1098 (+) 0.1913(-) 0.0007 (-) 0.0066 (-) 0.0092 (+) 0.7166 

Rubber & mise 
plastic products 

0.4806 (+) 0.2421 (-) 0.0035 (+) 0.0101 (-) 0.0265 (-) 0.7361 

Leather products 

Stone, clay & glass 

Primary metals 

Fabricated metals 

0.0206 (+) 

0.4485 (+) 

0.4206 (+) 

0.5762 (+) 

0.0402 (-) 

0.2813 (-) 

0.2856(-) 

0.3733 (-) 

0.0364 (-) 

0.0074 (-) 

0.0015 (-) 

0.0032 (-) 

0.0655 (+) 

0.0001 (-) 

0.0002 (+) 

0.0048 (-) 

0.0001 (+) 

0.0001 (-) 

0.0337 (-) 

0.0303 (-) 

0.4668 

0.7345 

0.7369 

0.8102 

Machinery & 
equipment 

0.4980 (+) 0.1898 (-) 0.0151 (-) 0.0042 (+) 0.0372 (-) 0.7980 

Electronic 
equipment 0.5072 (+) 0.1257(-) 0.0446 (-) 0.0258 (+) 0.0172 (-) 0.7686 

Transport 
equipment 

0.3789 (+) 0.1808 (-) 0.0001 (+) 0.0008 (-) 0.0441 (-) 0.7401 

Instruments 0.5325 (+) 0.0968 (-) 0.0305 (-) 0.0162 (-) 0.0132 (-) 0.7415 

Miscellaneous 
manufactured 0.5796 (+) 0.1804 (-) 0.0090 (+) 0.0394 (-) 0.0613 (-) 0.7450 
products 

Note: Significant variables at a critical value of0.05 are bold ~ and the direction oftheir relationship 
to the dependent variable are in brackets. 
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Finally, although LQ is positively correlated with trade, it tends to be 

negatively associated when the level ofregional output (OUT) is taken into account. 

Although this result is expected for some sectors, in the case of machinery and 

equipment and electronic equipment, which we would expect to benefits from 

agglomeration economies of the pecuniary kind that we emphasize above and from 

technological spillovers, these results are surprising. Given the emphasis in the 

literature ofbenefits ofagglomeration (see, for example, Porter, 1990 or Scott, 1988), 

these results are all the more surprising. If they are to be believed, they suggest that 

at the margin there are negative externalities associated with agglomeration, which 

may be because of congestion effects or the bidding up of factor prices. Therefore, 

both the PROD and LQ variables may be picking up variations in prices not explicitly 

accounted for in the model. 26 

Broadly speaking, the location specific price variables' influence is small in 

comparison to that ofdistance (see Table 3). These results should not be interpreted 

as an indication that the level of wages, productivity and agglomeration are 

unimportant for the overall competitiveness of individual firms. They may very well 

be, but their influence may be limited to the firm's regional markets. For example, if 

wages in the fabricated metals sector are higher in California than in Georgia makes 

little difference because the market for this sector is regional. However, within the 

26We also tested the possibility that the linearization of the model and its estimation led 
in some way to biassed estimates by estimating an unconstrained version of the gravity equation. 
The results, however, were very similar, and therefore, we rejected this as a possibility. 
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regional market variations in wages or productivi may have a substantial influence 

on trade. At the same time, because there is effec ive competition in these markets, 

production would not take place in locations hat do not provide competitive 

conditions. Production is in spatial equilibrium. herefore, the influence of these 

variables, as measured by the model, may very w,ll be small. 

As we noted in the introduction, one oft e objectives of the analysis is to 

determine the influence of the border on Canada U.S. trade. Given that the model 

accounts for output as well as distance, wag s, productivity and localization 

economies, the CAN dummy variable should ta~e into account the border effect. 

What we find is that model's results give qualifie~ support to McCallum (1995) and 

Helliwell' s ( 1996) conclusion that the border repr sents a significant barrier to trade. 

The results also indicate the border effect does n t apply equally across all sectors 

(see Table 2). Its parameter value ranges from a 1 w of -0.37 for lumber and wood 

products to a high of -3.25 for leather products. This implies that if the border had 

no influence on trade, exports would be between 1.3 and 23. 1 times higher depending 

on the sector in question27
. Significantly, the sect r with which Canada has had the 

most open trade with the United States, transpoitation equipment, has the second 

highest parameter value (-0.3 5). Since transportat on equipment dominates Canadian 

trade with the U.S., this result implies the borde~'s influence may not be as high as 

27 If the border had no influence on trade, the eter for CAN would be zero. 
However, if it is less than zero the border has a negative i uence on trade. For example, in the 
case ofFood Products the parameter was estimated to be 3.25. Therefore, the border reduced 
trade by exp·3·

25 or by 23.1 times. Therefore, without the rder trade would increase by that 
amount. 
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McCallum and Helliwell's results suggest. This is the case. Ifwe treat the model's 

output as that generated by an unconstrained version of the gravity model, which is 

what McCallum and Helliwell use, without the presence ofthe border Canadian trade 

with the United States would increase by 2.75 fold. This is much smaller than 

McCallum and Helliwell's predicted twenty fold increase in trade. Although our 

results are based on more recent data than McCallum and Helliwell, it is unlikely trade 

growth can account for this difference. Therefore, the results appear to confirm our 

initial hypothesis that internal Canadian trade may be more spatially extensive than 

American trade, and therefore, inflated McCallum and Helliwell's estimates. 

Although our results are not as dramatic as those of McCallum and 

Helliwell' s, the border still has a significant effect on trade. Furthermore, given that 

the border's influence is not universal, its effect may be considered as much an 

estimate of the potential for further economic integration as a barrier to trade. That 

is, since the border seems to have only a strong influence on some sectors and not 

others it cannot be concluded that the border itself or some other systematic effect is 

a deterrent to trade. 

Conclusions 

The trade model that we present in this paper successfully explains a large 

proportion ofthe trade among Canadian and American regions. The model's results 

indicate output contributes the most to its explanation in almost all sectors. Distance 
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remains a significant barrier to trade and in most ses markets appear to be regional 

rather than national or continental. We found pr ductivity, wages and localization 

economies/diseconomies influenced trade as well. However, their influence is small 

compared to that of output and distance and at ti es contradictory. 

The model also confirms the empirical ndings of McCallum (1995) and 

Helliwell (1996) that the border remains a significa t barrier to trade. However, it also 

shows that its effect is not as strong as measured w en internal Canadian trade is used 
I 

as a benchmark. The results also indicate the bor~er's influence variers considerably 

across sectors, which implies the border effect mrasured by the model may also be 

seen as a measure oftrade potential ifthe model ef'ectively controls for the choice of 
I 

where final and intermediate goods will be sourc,d. 

Given the model's broad success, and in iparticular, its implication that the 
I 

border effect may be viewed as a measure oftrade otential, there are several avenues 

for future research. First, how does the potenti 1 for trade vary across Canadian 

regions and American states? Since distance re 

trade and the composition of trade varies si · 

expect its effects to vary significantly over space. 

The second avenue of research relates 

potential for trade exists and in what sectors, 

effectiveness of the large sums of money t 

governments spend on promoting their indus 

continent. 

ains an important determinant of 

cantly among regions, we would 
I 

o policy. If we know where the 

we have a tool to increase the 

at state, provincial and federal 

ries within the North American 
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CHAPTERS 

Regional Trade Poli y and 


the Integration of the American and anadian Economies28 


Introduction 

For centuries trade policy has been the aljnost exclusive domain of national 

governments. However, as national governments rilinquish control over their borders, 

nations as spatial economic entities begin to los~ their significance. In their place, 

many have turned to regions as a basis to underst nd the causes and effects of trade 

(see Krugman, 1991 and Howes and Markusen, 993) and as a natural territory for 

the application oftrade policy (see Markusen, 199 , Courchene 1998 and Storper and 

Scott, 1995). The purpose ofthis paper is to set t e parameters within which we can 

understand the potential for economic integration cross the Canada-U.S. frontier and 

what this implies for the role ofgovernment at th scale of states and provinces. The 

paper focuses on border regions because these a* the places where the benefits (or 
I 

costs) of greater economic integration may be tlt the most, and therefore, where 

regional policy may be the most important. 

28This paper has been submitted to the Canadia Journal ofRegional Science. 
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The analysis shows that the greatest potential for economic integration is 

among regions that are in close geographic proximity. Furthermore, this potential 

varies depending on the industrial structures of the trading regions. In particular, 

interregional trade appears to be highest among regions with similar industrial 

structures where trade is driven by specialization at the firm level. These results imply 

that policies developed to encourage greater integration will be most effective in 

border regions. Furthermore, what forms these policies might take and what sectors 

may be targeted depend, at least in part, on the underlying causes of regional 

economic development. Trade policy at the scale ofregions becomes indistinguishable 

from regional development policy. 

The paper is organized as follows. After a brief review ofsome ofthe relevant 

literature and how it relates to the Canada-U.S. trading relationship, the specification 

and basic results of a trade flow model of Canada-U.S. regional trade is presented. 

Following this, the predictions ofthe model with regards to the degree ofintegration 

among Canadian and American regions is outlined as well as a detailed description of 

the trading relationships within three potential transnational regions. The policy 

implications of the analysis are then discussed and some brief conclusions outlined. 

Trade policy and the Canadian economy 

As was noted above, regional trade policy comes to the fore as national 

governments open their borders to trade. The objectives of this section are to first 
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briefly outline the historical development oftrade olicy in Canada and its economic 

implications, and second, to outline how tra e can be understood, at least 

theoretically, at a regional scale. 

Through much of its history, the Canadia economy developed under tariff 

protection that forced an east-west pattern oftrad on the country. After the Second 

World War, however, Canada began to open its b~rders to trade through reciprocal 

reductions in the tariff and non tariff barriers. +s was accomplished by way of 
1 

successive rounds (Kennedy, Tokyo and Uruguayl ofmultilateral negotiations under 

the General Agreement on Tariffs and Trade (GATT) and through bilateral 

agreements with the United States. Of these agre~ents, the most prominent are the 

1965 Auto Pact, which led to an integrated North! American market for automobiles 
I 

and parts, the 1989 Canada-U.S. Free Trade Ag,eement (CUSFTA) and the 1993 

North American Free Trade Agreement (NAFTA~, which includes Mexico. 
I 

One of the primary rationales for Canadl's shift towards free trade is the 

detrimental effect of tariff protection on effie ency of Canadian industry, and 

therefore, the wealth of the nation. Eastman an~ Stykolt (1967) argue that tariff 
I 

protection has led Canadian manufacturing firnjs to produce their products at a 

smaller scale than their American counterparts a1d to produce more varieties in the 

same plants using less sophisticated technology These factors, combined with a 

market structure that tends towards oligopolistic onditions, it is argued, explains the 

generally higher prices charged by Canadian fi s compared to their American 

counterparts. In this context, the benefits of trade do not only accrue from 
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comparative advantage, but also from the reorganization ofproduction within plants 

to take advantage of the larger American market. That is, firms specialize by 

producing fewer varieties with longer production runs. Harris and Cox (1983) and 

Cox ( 1994) have found these economies to be the primary benefit offree trade with 

the United States. 

As trade barriers forced an east-west pattern oftrade on Canada, the removal 

of these barriers is likely to result in a more north-south pattern of trade. As 

Wonnacott and Wonnacott (1967) realized, in the context of Canada-U.S. trade the 

impact of free trade also depends on the location of Canadian industry relative to 

American markets and competitors. It is still surprising the degree to which distance 

continues to control the flows of goods on the North American continent. Using 

simple gravity models, McCallum (1995) and Helliwell (1996) found the distance 

variable had an elasticity over one for internal Canadian trade and trade among 

Canadian and U.S. regions. This is substantially higher than other applications ofthe 

gravity model to world trade (McCallum, 1995). In a similar analysis undertaken by 

William Anderson and myself, we found that although the influence ofdistance varied 

considerably depending on the sector, in many cases its elasticity was over one. We 

also found distance to be consistently one of the most important contributors to the 

model's explanation (Brown and Anderson, 1998a). Based on these results alone, it 

is clear that geographic proximity can have a strong influence on trade flows. 

There is a close association between these empirical findings and the growing 

theoretical literature that seeks to connect many ofthe recent advances in trade theory 
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to economic geography (see Ottaviano and Pug , 1997 for a recent review ofthe 

literature). In general, the argument is made that when increasing returns exist and 

there are moderate levels oftransportation costs, i dustry tends to agglomerate. That 

is, in the presence of transportation costs firms h ve an incentive to locate close to 

large markets in order to take advantage of scale conomies. If transportation costs 

are too high, firms spread out because the costs of ccessing distant markets outweigh 

the benefits of larger scale production. On the oth r hand, if transportation costs are 

too low, location relative to markets becomes· elevant (Krugman and Venebles, 

1996). Venebles (1996) argues that downstream emand for intermediate goods is 

another way to explain these centripetal forces. he larger the size of downstream 

demand the lower the costs ofupstream producer . Ifthese savings are passed on to 

downstream firms and there are transportation c sts associated with the movement 

of intermediate goods, there is a basis for indus rial agglomeration. Venebles also 

makes the argument that factor markets act as centrifugal force. The benefits of 

agglomeration have to be balanced against the bid ing up offactor costs (e.g., wages) 

in those locations. It is the interaction among fa tor costs, transportation costs and 

scale economies that determines whether produc ion is dispersed or concentrated. 

In the context ofCanada~U.S. trade, thes~ external returns may spill over the 

border, inducing specialization and trade in int rmediate inputs. Therefore, if the 

trading regions have similar industrial struct res and are in close geographic 

proximity, intermediate goods producers may reo ganize their production to serve the 

larger cross~border market. On the other hand, if e regions are located far from each 
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other, intra-industry trade is less likely because distance related costs overcome the 

benefits of specialization. We have found that the regional patterns and composition 

of Canada-U.S. trade are consistent with this perspective (Brown and Anderson, 

1999). 

In summary, Canadian industry developed under the protection of tariff 

barriers, which resulted in a manufacturing sector oriented towards serving its small 

national market. As a consequence, Canadian industries were and are less efficient 

that their American counterparts (see Statistics Canada, 1996 for a recent comparison 

ofCanadian and American productivity). In the later halfofthis century, Canada has 

become increasingly integrated into the world economy and in particular the economy 

of the United States. The success of this venture depends on the ability of Canadian 

firms to penetrate the American market by reorganizing their production in order to 

reduce their production costs. The North American market is, however, more 

regional than continental in nature. The ability of Canadian firms to take advantage 

of larger markets depends on the economic structure ofAmerican regions that are in 

close geographic proximity. What this also implies is that the potential for economic 

integration and the influence that policy might have on that process at a regional scale 

are important subjects of study. 
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Trade model 

In order to determine the potential for ec nomic integration, I am going to 

apply a simple trade flow model whose econo ic derivation can be found in a 

separate paper (Brown and Anderson, 1998a).)The purpose of the model is to 

statistically explain trade flows among North Am rican regions at the scale of states 

and provinces. By using American internal state to state trade as a benchmark of 

regional economic integration, the potential for rther economic integration among 

Canadian and American regions can be measured. lin other words, the model helps to 

I 

answer the following question. Ifthe border no lo er had an influence on trade, what 

degree of economic integration would be expect d among Canadian and American 

regions? 

The model is specified as follows: 

(1) 


where T is the trade in commodity i produced n region A sold to sector j located 
!JAB 

in regionB, aiJ is a technical coefficient, .x;Bis the 
! 

utput of sector} in regionB, Pv}s 

the price ofa representative variety ofcommodit i, 1:AB is the trade cost between A 
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and B, X is the output of commodity i in A and e29 is the elasticity of demand. 
IA 

Equation ( 1 ), which is the functional form ofan attraction constrained gravity model, 

implies exports from region A in commodity i to sectorj in region B is function ofthe 

demand for commodity i in B multiplied by the probability of sourcing i in A. This 

probability depends on the output of sector i in A and its c.i.f price relative to all 

other potential sources of commodity i. 

In order to apply the model empirically two modifications are necessary. First, 

since we do not know the trade flows among sectors but only among regions, the 

demand for sector i in each region is summed over all sectors j: 

(2) 


Secondly, prices and trade costs are unknown, and therefore it was necessary to 

measure their influence using a set of proxy variables. Furthermore, there are 

systematic influences on trade that result from such factors as the border that must 

also be taken into account. Therefore, the final functional form of the model is as 

follows, 

29In Brown and Anderson ( 1998a) we show that the elasticity of demand depends on the 
demand for variety on the part of firms (for inputs) and consumers. Ifconsumers or firms have a 
high preference for variety prices would have only a marginal influence on the demand for goods, 
and therefore, the pattern of trade. However, if they saw little difference between goods then 
prices would have a much stronger influence on demand. 
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(3) 


where the zks represent variables that influence the mill price as well as dummy 

variables that account for systematic effects, hich I will define explicitly in a 

moment, and dAB is the distance between A and and is a proxy variable for trade 

costs or what might be more generally termed e friction of distance. The data 

sources for these variables and the estimation proc dure are outlined in the Appendix. 

The model uses several variables other th distance (DIST)30 to estimate the 

influence ofvariations in the characteristics of ori~ns on the delivered price of their 

goods. These include productivity (PROD), ~ages (WAGE), and localization 

economies (LQ) (Bureau of the Census, 199 and Statistics Canada, 1995). 

Productivity was measured as value added per wor er and wages are measured as pay 

per employee. Finally localization economies, whic may be interpreted as the benefits 

I 

(or costs) ofsimilar firms locating in the same stat~ or province, were measured using 

location quotients31 
• 

1 

30We measured the distance between the largest iity in each state and province to 
determine the distance between each region pair. 

31The location quotient for each industry was es ·' ated using: 

VA, LVA, 
NA. z=i A 

where VA and VA. represent value added in region A nd North America, respectively. 
lA INA 

LQ= 
n 
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Dummy variables were used to take into account characteristics of origin-

destination pairs that might have a systematic effect on trade flows. The most 

important for our purposes is the influence ofCanada as an origin. Consequently, the 

difference between province to state flows and state to state flows is accounted for 

by a dummy variable, which is referred to here as the 'border effect' variable. The 

term 'border effect' does not only refer to the border as barrier in and of itself, but 

also those factors, such as tariff and non-tariffbarriers, that impede regional economic 

integration. In Brown and Anderson (1998a) we used one dummy variable for all of 

Canada. Here a different variable is used for each Canadian origin (BC - British 

Columbia, AB - Alberta, SK - Saskatchewan, MB - Manitoba, ON - Ontario, QC 

Quebec and AC - Atlantic Canada). There are several reasons for this. First, since at 

the two digit level there is considerable room for regional differentiation of 

production, some regions may have an industrial mix that allows them to trade more 

readily than others. For example, within the stone, clay and glass products sector 

Ontario may be relatively more specialized in automotive glass products, which are 

far more tradeable than other products included in the sector (e.g., clay products). 

Consequently, Ontario may be more integrated into the American market compared 

to other Canadian regions. 

Due to the characteristics of the trade flow data bases themselves, there are 

also other systematic effects that might influence the model's parameter estimates. 

First, the possibility exists that Canadian flows may be consolidated in border states. 



129 


Therefore, flows between provinces and states with a common border are also 

accounted for by a dummy variable (BORD). Se ond, the American flow data that 

were used took into account internal as well as ~tate to state flows. Since internal 

flows may include goods that might not typicall be exported over long distances 

(e.g., bakery products), a dummy variable was· eluded for internal flows (INTR). 

The same could be true of trade between borderi states, and so we also included a 

dummy variable for contiguous states (CNT (see the Appendix for further 

discussion of the trade data bases). 

Model results 

In order to facilitate the discussion, the res lts ofthe estimation are presented 

below (see Tables 1 and 2). However, because th se results are very similar to those 

presented in Brown and Anderson (1998a), the b lk ofthe discussion focuses on the 

model's predictions of economic integration at a egional scale. 

The results presented in Table 1 are the parameter values for all variables 

except the border effect variables, which are pres nted in Table 2. There are several 

generalizations that can be taken from the results presented in Table 1. First, OUT, 

which accounts for aggregated levels of supply, is always positive and significant. 

DIST is always negative, and with the exception f leather products, significant. The 

signs of the other price related variables (P D, WAGE and LQ) are often 

inconsistent, but in many cases significant. The e pectation is that PROD would be 

positively associated with trade, WAGE negati ely associated and LQ, which can 
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represent positive or negative localization economies, may take on either sign. The 

positive association between theWAGE and trade is not particularly surprising given 

that theWAGE variable may be picking up variations in the marginal revenue product 

over space. The negative and significant values for the PROD variable is more 

surprising. However, because productivity is measured as value added per employee, 

it may be picking up variations in the rental rate of capital and land as well as 

variations in tax rates over space. Finally, the results for the LQ variable are ofinterest 

because in those sectors where we would most expect positive localization economies 

to exist (e.g., machinery and equipment and electronic equipment) the elasticities are 

negative. This implies that the regional concentration of production may lead to 

congestion effects or the concentration of production in one sector may mean 

necessary supporting and related sectors are not present. 

Taken as a whole, the price related variables are a function ofdegree to which 

inputs are substitutable. That is, ifthe goods within each commodity classification are 

easily substituted for each other, then variations in price due to trade costs, 

productivity, wage and localization economies may have a substantial influence on 

demand. However, ifinputs are not easily substituted and production is differentiated 

over space their elasticities will be much smaller. Therefore, the distance variable's 

elasticity, for example, may be as much a reflection of the substitutability ofvarieties 

in production and consumption as variations in the cost ofmoving these goods over 

distance. 

The other three variables (INTR, CNTG and BORD) control for the influence 
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ofinternal trade, contiguous states and trade that i consolidated in border states. As 

expected, the INTR variable is positive and highly significant, which is an indication 

that state internal trade is different than external t ade. The positive and significant 

value ofCNTG is also an indication that some goo s are only traded locally and may 

be a reflection ofthe same factors influencing INT . Finally, the BORD variable was 

in all cases positive and in many instances significa t. Therefore, in some cases trade 

may be consolidated in border states before it is xported to other regions of the 

United States. However, the BORD variable may so be picking up some ofthe trade 

that the INTR and CNTG variables are taking int account. 



Table 1: Model estimation results 

SECTOR n OUT DIST PROD WAGE LQ INTR CNTG BORD CLIM" AdjR2 

Food Products 1739 0.8533 
0.0000 

-1.3660 
0.0000 

-0.3071 
0.0808 

1.0141 
0.0016 

0.3111 
0.0000 

2.0322 
0.0000 

0.9503 
0.0000 

0.8446 
0.0002 

0.4727 
0.0000 

0.8483 

Textiles 646 1.1602 
0.0000 

-0.5362 
0.0000 

0.0130 
0.1084 

0.7350 
0.0121 

-0.2204 
0.0000 

1.8214 
0.0000 

0.5547 
0.0000 

0.6419 
0.0535 

::;::i •i· :/ 

~::::.:),< ' ;'; 
0.7853 

Apparel 1234 1.0671 
0.0000 

-0.7474 
0.0000 

1.3207 
0.0000 

-2.3860 
0.0000 

-0.5353 
0.0000 

1.7191 
0.0000 

0.8368 
0.0000 

1.3182 
0.0003 

:·,, :· '·'·:: 
' 

,\ ', 
·>,:·_, i ' 

0.6980 

Lumber& 
Wood Products 

1377 0.6832 
0.0000 

-0.9388 
0.0000 

0.5347 
0.0473 

1.1426 
0.0001 

0.1445 
0.0000 

2.8057 
0.0000 

1.3213 
0.0000 

0.6882 
0.0015 

',;; :· .>:.: 
'.,."" 

·.. ·: ._ .•... 

0.7413 

Furniture and 
Fixtures 

1047 0.9901 
0.0000 

-0.8743 
0.0000 

-0.4997 
0.0119 

0.2023 
0.4561 

0.0566 
0.1304 

1.8488 
0.0000 

0.5980 
0.0000 

0.3794 
0.0596 

:r,: ,,. 

i> ..·. ' 
0.7795 

Paper Products 1314 0.8367 
0.0000 

-1.1655 
0.0000 

-0.1812 
0.2698 

1.5523 
0.0000 

-0.0180 
0.6943 

1.3670 
0.0000 

0.6064 
0.0000 

0.2970 
0.1847 

•,' ,' 

'·····" ' 

0.7164 

Chemicals 1498 0.9455 
0.0000 

-1.1754 
0.0000 

-0.0218 
0.8330 

1.0382 
0.0000 

-0.3432 
0.0000 

1.7194 
0.0000 

0.8244 
0.0000 

0.8985 
0.0001 

0.7830 

Petroleum and 
Coal Products 

291 1.0744 
0.0000 

-1.3376 
0.0000 

0.5724 
0.1044 

-2.4849 
0.0579 

0.0200 
0.8982 

3.6612 
0.0000 

1.7280 
0.0000 

0.7815 
0.0844 

.,.,•' , . 

., 

' ..· ' •' 

0.7736 

Rubber and 
Misc. Plastics 

1425 0.9581 
0.0000 

-1.0470 
0.0000 

0.3392 
0.0753 

-1.0983 
0.0000 

-0.1555 
0.0012 

1.4049 
0.0000 

0.5671 
0.0000 

0.4430 
0.0481 

'•',, .::· 
., 

,·,· ,' 
'i, 

•, ... 
0.7790 

Leather 
Products 

274 0.5910 
0.0181 

-0.1318 
0.4204 

-1.2506 
0.0060 

2.2733 
0.0002 

0.0054 
0.9489 

1.9854 
0.0000 

0.8315 
0.0024 

0.6008 
0.3152 

'•,,• 

0.4633 



SECTOR n OUT DIST PROD WAGE LQ INTR CNTG BORD CLIM• AdjR2 

Stone, Clay and 
Glass 

2744 1.0592 
0.0000 

-1.1148 
0.0000 

-0.8894 
0.0005 

-0.1036 
0.7594 

-0.0130 
0.8459 

2.3381 
0.0000 

0.7688 
0.0000 

0.7665 
0.0033 

0.7536 

Primary Metals 1247 0.9747 
0.0000 

-1.1934 
0.0000 

··0.3091 
0.0393 

-0.1595 
0.5947 

-0.2505 
0.0000 

1.2544 
0.0000 

0.5682 
0.0000 

0.1257 
0.6444 

' ·' 
0.7518 

Fabricated 
Metals 

1652 0.9599 
0.0000 

-1.1315 
0.0000 

-0.2748 
0.0413 

-0.5065 
0.0063 

-0.2542 
0.0000 

1.4963 
0.0000 

0.6007 
0.0000 

0.2811 
0.1801 

0.8201 

Machinery and 
Equipment 

Electronic 
Equipment 

1703 1.0354 
0.0000 

-0.7763 
0.0000 

-0.6673 
0.0000 

-0.6154 
0.0000 

0.4032 
0.0681 

-0.3044 
0.0000 

2.2191 
0.0000 

0.7973 
0.0000 

1.2445 
0.0000 

0.8111 

1579 1.0382 
0.0000 

-0.8303 
0.0000 

0.9866 
0.0000 

-0.2297 
0.0000 

2.0400 
0.0000 

0.6900 
0.0000 

1.0755 
0.0000 

0.7837 

Transport 
Equipment 

1134 0.9540 
0.0000 

-0.9638 
0.0000 

0.1962 
0.1762 

0.1131 
0.6388 

-0.4561 
0.0000 

1.5238 
0.0000 

0.5935 
0.0000 

0.1488 
0.5780 

0.7631 

Instruments 1163 1.2302 
0.0000 

-0.5946 
0.0000 

-0.8579 
0.0000 

-1.2165 
0.0000 

-0.1989 
0.0019 

2.3135 
0.0000 

0.7189 
0.0000 

1.0263 
0.0008 

0.7597 

A1iscellaneous 
manufactured 
products 

1136 1.1945 
0.0000 

-0.7724 
0.0000 

0.4451 
0.0001 

-1.8056 
0.0000 

-0.3395 
0.0000 

1.6386 
0.0000 

0.6802 
0.0000 

0.4539 
0.1053 

0.7686 

. . . 
Note: Bolded figures are elasticities and the plam text below are p-values . 
•cuM is a dummy variable for states with large winter and citrus crop production (Florida, Texas, New Mexico, Arizona and California). 
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For the purposes ofthis paper, the primary point to be drawn from the analysis 

is that the model is able to control for those factors that influence the supply and 

demand oftraded goods. Therefore, any measurable effect of the border as a barrier 

to trade should be a measure of trade potential if all artificial barriers to trade are 

removed. The influence ofthe border on province to state flows as compared to state 

to state flows are outlined in Table 2. It should also be noted at this time that only the 

border's influence on Canadian exports to American regions is measured by the 

model. The influence of the border on American exports to Canada was excluded 

because ofessentially technical issues associated with the linear transformation of(3) 

(see Appendix). 

The first point to be drawn from Table 2 is that the border's influence varies 

considerably across sectors. For example, without the border exports offoodproducts 

might rise by between 1 0 and 3 2 fold32 depending on the origin. While for lumber and 

wood products the influence of the border variable is much smaller and, with the 

exceptions ofQuebec and Alberta, its parameter estimates are insignificantly different 

from zero. What is also striking about Table 2 is the degree to which the border's 

influence varies depending on the region in question. For example, in the case of 

chemicals the estimated border effect parameter is positive and significant for 

Saskatchewan, but negative for all other provinces. It is unlikely that these results can 

32As was noted above, the influence of the border is accounted for by a dummy variable. 
As estimated for food products in British Columbia, for example, the border reduced trade by 

3 4680 exp or 32 fold. Therefore, if the border had no influence, trade might increase by the same 

amount. 
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be attributed to missing variables that might ac unt for variations in provincial 

competitiveness. Rather, the results are more likel a reflection ofthe very aggregate 

sectors used in the analysis. Staying with the chem ·cals example, Saskatchewan is a 

major potash producer, but doesn't produce or ex ort many other types ofchemical 

products. Ifthe model were estimated for potash al ne, the positive border effect may 

very well disappear. Therefore, variation in the · dustrial composition of regions 

within the sectors used in the analysis may explain variations in the border effect. 

This conclusion might imply that the bord r effect measured by the model is 

due to aggregation problems rather than the fuence of Canada as an origin. 

However, when the model is estimated with a du y variable for Canada as a whole, 

in all sectors the influence of the border is sig ficant and negative (Brown and 

Anderson, 1998a). Therefore, ifCanadian exports o the U.S. on aggregate are similar 
I 

to U.S. internal trade, the border's influence is valid. Furthermore, Ontario and 

Quebec, which arguably have the most diversified anufacturing sectors, consistently 

have significant and negative parameter est' ates. The only exception is 

transportation equipment which is positive and si nificant for Ontario. However, in 

Ontario this sector is heavily influence by the Aut Pact which has been in place for 

over thirty years. We would expect, therefore, t e influence of the border to be at 

least neutral in this case. Nonetheless, the model's predictions should be treated with 

caution in those sectors where the border effect v ries significantly across regions. 
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a e e1 t e rt t th U .t d St t T bl 2 Th 'nfluence o f h border on canad'tan expo s 0 e rue a es 

SECTOR BC AB SK MB ON QC AC 

~Food Products -3.4680 
0.0000 

-2.3538 
0.0000 

-2.8625 
0.0000 

-2.5457 
0.0000 

-2.8659 
0.0000 

-3.0119 
0.0000 

-2.6925 
0.0000 

Textiles -1.5637 
0.0811 

~ 

:-

1.7985 
0.0279 

1.7077 
0.0043 

-1.9120 
0.0000 

-1.9040 
0.0000 

0.3303 
0.4583 

Apparel -1.2964 
0.0000 

-1.8514 
0.0013 

•, 

. 
-1.0235 
0.0047 

-2.7582 
0.0000 

-2.8377 
0.0000 

-1.6489 
0.0014 

Lumber& 
Wood Products 

-0.1266 
0.4116 

-1.1413 
0.0000 

-0.2408 
0.1926 

0.1020 
0.5844 

-0.1291 
0.3814 

-0.3656 
0.0046 

0.2317 
0.1540 

Furniture and 
Fixtures 

-0.5747 
0.0150 

-0.1646 
0.3141 

'' __ ;-. 

' 

- ""
',' ,' 

-0.3684 
0.0506 

-0.8370 
0.0000 

-1.1588 
0.0000 

0.9651 
0.0092 

Paper Products -1.4789 
0.0000 

0.2435 
0.1679 

-2.7397 
0.0791 

-0.5052 
0.0111 

-0.8346 
0.0000 

-0.4653 
0.0010 

0.0070 
0.9690 

Chemicals -1.4202 
0.0000 

-0.3809 
0.0075 

0.9326 
0.0000 

-0.5339 
0.0214 

-1.3542 
0.0000 

-1.5297 
0.0000 

-0.3657 
0.1221 

Petroleum and 
Coal Products 

-1.6292 
0.0096 

1.0953 
0.0274 

0.4345 
0.8522 

2.0103 
0.4681 

-0.8125 
0.0061 

-0.3687 
0.3287 

1.4808 
0.3355 

Rubber and 
Misc. Plastics 

-1.3810 
0.0000 

-1.1931 
0.0000 

"' -0.7236 
0.0101 

-1.3754 
0.0000 

-1.2539 
0.0000 

1.3483 
0.0000 

Leather 
Products 

-1.5085 
0.3775 

'o, 

. ' 
' ' 

" 

-2.3724 
0.1072 

-3.1383 
0.0000 

-2.9632 
0.0000 

,•' 

-, 

Stone, Clay and 
Glass 

-1.1942 
0.0000 

-0.8312 
0.0010 

-0.7270 
0.2479 

-1.4799 
0.0000 

-1.2238 
0.0000 

-0.4213 
0.2188 

Primary Metals -0.1595 
0.3990 

-1.5450 
0.0000 

-3.0201 
0.0296 

-0.9239 
0.0000 

-1.1741 
0.0000 

-0.4739 
0.0007 

-2.0312 
0.2645 

Fabricated 
Afetals 

-2.0476 
0.0000 

-1.8599 
0.0000 

' ~ -· -
~ ,-...

-1.6840 
0.0000 

-1.9536 
0.0000 

-1.9748 
0.0000 

-0.3725 
0.2894 

Afachinery and 
Equipment 

-1.1701 
0.0000 

-1.4356 
0.0000 

-1.1096 
0.0000 

-0.5174 
0.0002 

-0.8400 
0.0000 

-0.9720 
0.0000 

-0.9823 
0.0000 

Electronic 
Equipment 

-1.3514 
0.0000 

-1.2228 
0.0000 

-1.3221 
0.0001 

-0.9978 
0.0000 

-2.1346 
0.0000 

-2.2209 
0.0000 

-1.4250 
0.0001 

Transportation 
Equipment 

-0.8382 
0.0000 

-1.0943 
0.0002 

-0.4061 
0.2110 

-0.6962 
0.0022 

0.4103 
0.0203 

0.1219 
0.4132 

-2.4132 
0.0000 

Instruments -0.3779 
0.0945 

-0.3839 
0.1245 

. ~ 

' 

" -·· __.: 

c 

-0.9001 
0.1438 

-1.6648 
0.0000 

-1.3840 
0.0000 

-3.8272 
0.1491 

Miscellaneous 
Manufactured 
Products 

-2.1325 
0.0000 

-1.5352 
0.0053 

" 

0' 

-0.1225 
0.7802 

-2.4014 
0.0000 

-2.0377 
0.0000 

-2.6761 
0.3116 
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The influence ofthe border on the model's ~redictions can be tested by setting 

the value of the border effect dummy variables to *ero and comparing the results to 
I 

the model's original predictions. The effect ofsett,ng the dummy variable to zero is 

to increase the attractiveness of each Canadian re~ion as an origin. Therefore, from 

the perspective of each American region the pro ability of sourcing goods from 

Canada rises. Since the total value ofeach region's i ports must remain the same, this 

implies internal American trade falls. This does n mean, however, that American 

GDP will decline because the elimination of the order's influence works in both 

directions. 

Before moving on to the discussion of the predictions, there is one further 

point regarding the estimation of the border effect For all sectors the border effect 

parameters were only set to zero if they were nega ive. Therefore, we are assuming 

the border's influence can only be negative. This lso means that for those regions 

where the border effect is positive the model may redict a fall in trade for the same 

reason that internal American trade falls. Therefore, in those cases the predictions are 

ignored; trade is assumed to remain at the same le el. This is an admittedly ad hoc 

solution and points to some ofthe difficulties ofw rking with aggregate sectors. 

As one might expect based on the results presented in Table 2, when the 

influence of the border is removed the predicted level of exports from Canadian 

regions to American regions33 increased signific Iy and vary across regions (see 

33American Regions: New England (Connecticut, aine, Massachusetts, New 
Hampshire, Rhode Island. Vermont); Mid Atlantic (Delaw e, Maryland, New Jersey, New York, 
Pennsylvania); South Atlantic (District of Columbia, Flori , Georgia, North Carolina, South 
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Table 3). According to the model, Saskatchewan has the least potential (72%) and 

Quebec the highest (193%). Ontario has the second lowest predicted increase ofjust 

over 100%. However, as measured as exports as a percentage of manufacturing 

shipments, in 1993 Ontario was the most dependant ofall the provinces at 3 8% on the 

American market. Doubling exports implies, at current levels of output, 78% of 

Ontario's manufactured shipments would go to the United States. 

What is also evident in Table 3 is that for each region the potential for trade 

also varies across its trading partners. What this implies is that the demand for 

manufactured goods varies considerably across regions and because the border effect 

differs across sectors so does the potential for increased trade. Although the potential 

for increased trade may seem significant, some inter-regional flows are very small, and 

therefore, they have little influence on the aggregate levels of trade. Table 4, which 

breaks down export growth by region, gives a far better perspective on which regions 

account for most of the export growth. 

Broadly speaking, Table 4 demonstrates that the largest potential for increased 

trade is between regions that are in close geographic proximity. This is, ofcourse, a 

reflection ofthe strong influence that the distance parameter has on trade flows (see 

Table 1 ). Therefore, the most important source ofexport growth for British Columbia 

and Alberta is the West, while for Ontario it is the Great Lakes states and Quebec the 

Carolina, Virginia, West Virginia); Great Lakes (Illinois, Indiana, Michigan, Ohio, Wisconsin); 
South Central (Alabama, Arkansas, Kentucky, Louisiana, Mississippi, Tennessee); Plains (Iowa, 
Kansas, Minnesota, Missouri, Nebraska, North Dakota, South Dakota); Rocky Mountains 
(Colorado, Idaho, Montana, Utah, Wyoming); South West (Arizona, Oklahoma, New Mexico, 
Texas); and West (California, Nevada, Oregon, Washington) 
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Mid Atlantic states. The exception is Atlantic C,nada. Here the Mid Atlantic and 

South Atlantic states combined account for 40~ of the region's export growth. 
i 

Although the continued importance ofNew Englafd should not be discounted, what 

the model appears to imply is that given the econrmic weight of these regions, and 

potentially their industrial structures, their influen e is stronger. 

What is also presented in Table 4 is th current regional distribution of 

exports. By comparing the current pattern of tra e with the pattern of growth, it is 

possible to see whether the regional distributio of flows will shift as the two 

countries integrate further. In general, the results presented in the table indicate the 

distribution of trade flows will tend to concen rate in regions that are in close 

proximity. For example, 65% of British Columbi 's export growth is in the West, 
I 

which accounts for only 38% ofBritish Columbia's current trade. 34 Although British 

Columbia is the most prominent example, this patt rn is repeated across the country. 

Again, the one exception is Atlantic Canada. Here e model indicates the distribution 

of exports will shift away from New England an towards the South Atlantic and 

South West regions. 

34Eliminating the border effect acts roughly pro rtionately on each of the sectors. The 
increase in trade in regions that are close by reflects the c position ofdemand and the degree to 
which each sector is influenced by the friction of distance. Therefore, the predicted regional shift 
in trade is driven by changing the relative composition of de among the two-digit sectors used 
in the analysis. 

http:trade.34


Tabie 3 P ercentag_e change m the pre tete eve o ex_ports resuI . tmg_ from t e remov alfhbdd' d I I f h o t e or ereffiect 
British 

Columbia 
Alberta Saskatchewan Manitoba Ontario Quebec Atlantic 

Canada 
Canada 

New England 102.8 82.2 126.5 180.5 100.5 237.1 125.1 144.3 
Mid Atlantic 87.8 135.1 90.5 150.2 119.1 209.3 99.7 143.6 
South Atlantic 96.1 172.8 76.6 140.2 91.5 190.6 135.7 111.5 
Great Lakes 108.1 133.2 67.7 145.4 109.2 174.7 86.3 114.8 
South Central 98.5 189.4 23.9 129.4 94.6 178.6 112.4 110.0 
Plains 100.2 145.8 54.9 157.3 118.0 163.4 110.5 124.6 
Rocky Mountains 122.5 137.3 109.5 211.6 92.2 166.7 360.9 114.8 
South West 110.5 174.4 102.2 148.0 81.6 173.8 143.3 103.1 
West 191.6 131.7 69.5 135.0 78.0 160.8 107.7 133.7 
United States 150.0 143.9 71.9 149.9 103.9 193.3 112.5 123.1 

Cascadia 196.3 144.9 84.1 184.7 62.6 152.1 231.2 144.5 



Table 4 P ercentage b own o h growth h reakd f current export s ares an d s ares b'Y reg10n 
British Alberta Saskatchewan Manitoba Ontario Quebec Atlantic Canada 

Columbia Canada 
Current Growth Current Growth Current Growth Current Growth Current Growth Current Growth Current Growth Current Growth 

New England 3.6 4.8 2.8 0.8 0.8 1.4 3.4 1.8 4.9 4.4 20.0 13.7 34.3 18.1 8.3 6.8 
Mid Atllmtir. 70 ') ~ Rl; kil "lSl Sl 1 ;;,--:.t_ or. lilt: ')(\ 7 _')_§! 1 .,., ,., ,.,., ., ,.,., 

...v. ... v.~ vv .... ...,v,J ""v.7 ~7.0 ~.t..J 

South Atlantic 10.3 2.7 3.7 8.2 3.2 9.1 5.5 8.8 11.8 10.6 9.9 12.4 10.6 16.1 10.8 10.3 

Great Lakes 14.7 7.7 24.1 12.7 39.0 14.4 18.6 19.1 33.5 37.1 18.5 13.4 15.5 14.1 28.5 27.2 

South Central 4.0 1.8 5.9 6.0 5.7 1.9 5.3 5.4 6.6 6.5 6.6 6.1 4.8 5.8 6.3 5.9 

Plains 7.4 3.3 11.3 11.1 37.8 20.7 40.1 31.5 6.4 8.4 4.1 5.5 1.8 4.6 6.8 7.6 

Rocky Mountains 8.8 7.0 10.2 15.8 2.8 16.7 2.5 5.3 1.6 2.2 1.1 2.2 0.6 2.4 2.3 3.0 

South West 5.7 -1-.5 6.3 13.1 1.3 10.8 4.2 9.8 6.6 5.6 6.2 6.3 3.0 8.7 6.3 6.0 

West 38.5 65.7 27.2 26.4 5.7 16.8 12.9 10.2 9.0 4.5 5.5 5.2 6.1 6.4 10.9 10.9 

United States 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Cascadia 30.4 60.5 16.7 22.5 4.7 16.8 10.0 5.8 2.6 1.8 2.4 2.1 2.4 3.4 5.0 7.8 
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One note of caution with regards to the conclusions drawn from Table 4 is 

warranted here. We see a shift in the distribution offlows to regions in close proximity 

because distance has a strong influence on the flows ofgoods for most sectors. This 

does not mean, however, that large flows do not take place between regions that are 

far apart. These flows are just rarer. Therefore, it would be natural for the model to 

predict an increasing concentration of trade among regions in close geographic 

proximity. 

Transnational regions 

This paper began with a discussion oftrade policy. Since then, it has focussed 

on explaining the model and the influence of the border. Now I would like to begin 

the transition back to policy. In order to do so, it is helpful to look in detail at the 

trading patterns of the three transnational regions: Atlantic Canada-New England, 

Ontario-Great Lakes and Cascadia. The regions will be discussed in this order below. 

New England has long been perceived by Atlantic Canadians as a potential 

market for their goods that was cut off through the implementation of high tariffs 

under the National Policy in 1879. One ofthe more interesting questions that we can 

answer using this analysis is whether this perception is reflected in reality. 

First, however, some comment should be made regarding the quality of the 

predictions for Atlantic Canada-New England trade. Ofthe sectors where data were 

available (those that are not shaded in Table 5), the model only predicted 23% ofthe 

actual level of trade. There are several possible reasons for this. First, since New 
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England is accessible by sea as well as land and be ause sea transportation is typically 

cheaper than land transportation, the distance par eter may be overestimated. The 

sectors that are underestimated the most (Foo Products, Lumber and Wood 

Products and Paper Products) tend to be signifi antly influenced by the distance 

variable (see Table 1). Second, and probably mor likely, given the large size ofthe 

I 

New England market relative to Atlantic Canada's output, one or two strong inter or 

intra firm relationships can lead to very large trad flows. Finally, in the case offood 

products Atlantic Canada exports are dominate by fish products. Many of these 

products are shipped to New England and are th~n distributed to other parts of the 

United States. 
! 

Returning to the issue of trade potential, t e elimination of the border effect 

has the most significant influence on food produ ts and transportation equipment. 

Combined, both sectors account for 90% ofthe p edicted increase in trade between 

the two regions. On the other hand, for lumbe and wood products and paper 

products the border variable was insignificant, an therefore, we would expect little 

change in these sectors. Furthermore, since the odel underestimates these flows 

significantly, there would appear to be little unexp oited demand. Therefore, for the 

third and fourth most important manufacturing stctors covered in the analysis the 

potential for increased trade is minimal. 



Table 5: Atlantic Canada-New England Trade (1993) 
Atlantic Canada New England 

Exports to New England 
($US OOO's) Out&ut 

($US OO's) 
Demand 
($US OOO's) 

G-L 
Index 
(%)Actual Predicted Border Effect Change 

Food Products 149 177 13,516 157,706 144 190 3,852,503 2~,402 080 14.0 

Textiles 0 0 - - 84 251 3 703,657 -
Apparel 731 1227 4 678 3,451 55 495 8,646,612 3.1 

Lumber & Wood Products 110 938 24,587 24,587 - 630,600 3,611,337 12.0 

Furniture and Fixtures 1,504 3 722 3 722 - 49,295 3,339,919 18.2 

Paper Products 334,587 48 759 48 759 - 757 402 7,630,561 5.1 

Chemicals 20 547 10,252 12,622 2,370 181 445 14,239 732 6.3 

P~t,.Qle~m. on~lci;'allfroducts !: . 4511~01, •· jl !' !! 
I 

~~ 
I' I 

:1' 
" .. : 

,, 
I 

•,, ·I 10-"'300~0~9 i, t 4.6,1, 

Rubber & Miscellaneous Plastics 6 458 21 983 21,983 - 110 448 5 887 826 16.8 

L~a/fter Pro4ucts ' .' 430 .· 
I I ' 

I~ II' ',::I, ::I ,I 
I' 

!I ' 
i 

' t729~2:Z~ ' 'III 
~ ' ' 24.• '' 

Stone, Clay and Glass 7,462 4 344 5 604 1,260 188 653 2,956,554 1.3 

Prima,t Meials 
I ::1,099 

I 
:. !:I ., 

I• I, 
:, I ! 8 426~6Si5 I • 

1 

'. 17.3 
Fabricated Metals 9,326 8 910 11,551 2,642 235 855 8,180 907 2.1 

Machinery and Equipment 6,402 4,319 10,759 6,440 94,636 13 918 708 17.0 

Electronic Equipment 1,373 741 2,335 1,593 132 848 14,789 905 8.0 

Transportation Equipment 8,169 2 290 25,455 23 165 916 990 26,388 380 18.9 

Insttuments .: 'i '605! ' 
I I 'I 

,, 
,',1:'1 

'· 
·,·,', 

;I
'1, ill 7 676:,41!11

! 1,$ 
', 

Misaellaneot~s Manufacturing ;3,718; ,! '!! 
I 

" 

il' 

" 
r 3,186 664 I 

' 
4.8 

Total (disclosed sectors) 657 701 144 650 329 761 185 Ill 7 290 420 138 696 178 9.2 
Sources: Statistics Canada (1995), Bureau ofEconomtc Analysts (1994, 1997), Bureau of the Census (1994a, 1994b, 1994c, 1995a, 1995b, 1995c,1996a and 1996b) 
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What is also evident in Table 5 is that thr industrial structures of the two 

regions are very different. Outside offood produ1ts and transportation equipment, 

I 

the highest levels ofdemand35 in New England are n sectors where output in Atlantic 

Canada is fairly small (e.g., electronic equipmen , chemicals and machinery and 

equipment). Atlantic Canada has found comparati advantage in other sectors. Over 

time, the proximity ofthe New England market rna draw investment to these sectors 

in Atlantic Canada. However, because the resul s presented here depend on the 

current industrial structure of Atlantic Canada and New England, no predictions can 

be made in this regard. 

Compared to Atlantic Canada-New En land, the Ontario-Great Lakes 

region's trade is spread across a far broader range o sectors. Furthermore, the model 

is also considerably more successful at predicting the aggregate level of trade (see 

Table 6). There are several other characteristi s of the Ontario-Great Lakes 

relationship that are of note. First, the border e ect has a strong influence on a 

broader selection of sectors (see Table 6) and w en its influence is removed the 

predicted level of trade is almost always higher than its actual level. The two 

exceptions are lumber andwoodproducts, for whifh the border effect is smal~ and 

furniture andfixtures, whose level ofactual trade r outweighs the predicted level. 

At least in part, this is due to trade in seats which ar used as car parts, and therefore, 

are covered under the Auto Pact. 

35Demand is measuring using gross output data for each state aggregated over the region 
multiplied by input-output coefficient derived from the 198 Benchmark Input-Output Tables 
(Bureau ofEconomic Analysis, 1994). 
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Second, despite the fact that the border's influence on transportation 

equipment has been excluded, the predicted level oftrade after the border effect has 

been removed is doubled. Therefore, at current levels of output, Ontario's fully 

integrated level of trade with the Great Lakes states would account for 28% of its 

total manufactured output. Furthermore the significance oftransportation equipment, 

by necessity, would decline from 69% ofthe original predicted level oftrade to 33% 

of the fully integrated level. The potential for economic integration is much broader 

than the auto sector. 



Table 6: Ontario-Great Lakes Trade (1993) 
Ontario Great Lakes 

Exports to Great Lakes 
($US OOO's) Output 

($US OOO's) 
Demand 
($US OOO's) 

G-L 
Index 
(%)Actual Predicted Border 

Effect 
Change 

Food Products 539,305 411,775 6,520.991 6,109,216 18,975,585 80,366.440 25.9 
Textiles 61,398 46,591 288,005 241,414 1,868,160 8,518,396 17.0 

Apparel 55,571 102,174 1,478,067 1,375,893 1,435,049 25,595,060 22.3 

Lumber & Wood Products 564,756 278,848 313,604 34,756 2,216,478 13,016,786 11.5 

Furniture and Fixtures 597,618 157,146 354,137 196,991 1,745 466 10 061,180 60.2 

Paper Products 853,962 669,630 1.479,632 810,002 5,422,415 24,789,937 15.4 

Chemicals 986,541 851,436 3,123,666 2,272,230 11.855,836 54,292,407 20.1 

Petroleum. and Coal Products 149,804 292,349 643,767 351,418 5,316,695 31,287,572 43.5 

Rubber & Miscellaneous Plastics 557,635 421,616 1,590,067 168,451 5,700,744 24,008,517 46.4 
Leather Products 5,644 12,870 263,777 250,907 403,503 4,485,292 13.5 

Stone, Clay and Glass 297,092 135,285 564,772 429,488 2,596,187 12,506,418 41.2 

Primary Metals 1.440,562 923,648 2,866,453 1,942,805 8,373,198 49,131,619 26.1 
Fabricated Metals 599,261 342.483 2,302,279 1,959,796 7,529,298 37,646,946 42.4 

Machinefll_and E!Juipment 1,835,438 1,066,225 2,379,100 1,312,875 7,372,810 51,881,765 26.0 
Electronic Equipment 620,944 397,049 3,038.868 2,641,819 7,947,760 45,722,909 21.3 
Transportation Equipment 10,261,502 13,897,556 13,897,556 - 60,817,315 100,313,455 56.7 
Instruments 246,441 124,183 630,085 505,902 1,634,630 22,196,586 21.5 
Miscellaneous manufacturin,R 33,914 46,969 496,768 449,799 948,070 10,291,867 16.6 

Total 19 707 387 20 177 834 42 231 594 22 053 760 152 159 199 606.113 152 43.2 
Sources: Stahstlcs Canada (1995), Bureau ofEconom1c Analys1s (1994. 1997). Bureau of the Census (1994a. 1994b, 1994c, 1995a, 1995b. l995c,1996a 
and 1996b) 
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Finally, also included in Table 6 (and Table 5) is the Grubel and Lloyd index 

(G-L Index)36
, which is a measure of intra-industry trade. A value of zero indicates 

that there is no cross-trade in the same types ofgoods and a value of I 00 indicates all 

trade is in the same kinds of commodities. As indicated in Table 6, a fairly high 

proportion of the current Ontario-Great Lakes trade is of the intra-industry type. 

Therefore, it would appear that this trade is being driven by specialization at the firm 

level, rather than in the case ofAtlantic Canada where specialization appears to have 

taken place at the industry level. In a similar vein, it is also evident in Table 6 that in 

most sectors where the Great Lakes states have a high level ofdemand output already 

exists in Ontario. Therefore, increased trade is more likely to involve reorganized 

production within the firm (the Eastman-Stykolt hypothesis) rather than a shift in 

resources across sectors. 

Turning finally to Cascadia, which is defined as Alberta, British Columbia, 

Washington State, Oregon, Idaho and Wyoming, we see a different relationship again. 

Cascadia appears to occupy the middle ground between the resource related 

manufactured outputs ofAtlantic Canada and the broad based exports ofOntario. The 

model indicates that trade will increase significantly overall (see Table 7) and in most 

36-yne index is given by the following simple equation, 

(E IX,-M;I) l
G-L index= I ; · 100 [ [~ (X;+M,)] ' 

where.X, is exports of commodity i and~ is imports of commodity i. Commodities are defined 
here using the Harmonized System commodity classification at the six-digit level. At this level of 
aggregation there are 5420 commodities, which implies the level of intra-industry trade measured 
by the index is not due to aggregation. 
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sectors. In particular, it predicts a larger absolute ircrease in trade in foodproducts, 

chemicals and fabricated metal products. I 

Although there is a considerable basis for thr integration ofthese two regions' 

economies, for several ofthe key sectors located i+ American Cascadia there is little 

output on the Canadian side. These sectors in lude electronic equipment and 

transportation equipment. Therefore, like Atl tic Canada, Canadian Cascadia 

appears to have specialized in sectors where some comparative advantage, typically 

resource based, exists. 

What is again unclear is whether there will e a shift ofresources away from 

these sectors to take advantage ofother types ofd mand. That is, if the high level of 

demand on American side ofthe border is large eno gh for Canadian firms to organize 

their production to take advantage of increasi returns, the marginal revenue 

products of labour and capital may be high eno gh to attract resources to these 

sectors. 

That being said, Canadian Cascadia does ot have the advantage ofa highly 

developed industrial economy as that found in On ario. There large investments had 

already been made in plants and equipment an1 the broader public and private 

infrastructure is in place to support these industrie~. Therefore, Ontario would find it 

much easier to reorganize production to serve t~e large regional and continental 

market across the border. Furthermore, of the hree regions the model predicts 

Ontario is the best positioned to take advantage o economic integration. 



Table 7: Cascadia Trade (1993) 
Canadian Cascadia American 

Cascadia 
Exports to American Cascadia 

($US OOO's) Output 
($US OOO's) 

Demand 
($US OOO's) 

G-L 
Index 
(%)Actual Predicted Border 

Effect 
Change 

Food Products 200,773 113,027 2 584 881 2 471 854 8 077 042 17 113 442 11.3 

Textiles 1 186 1 573 6 983 5 410 127 655 1,408,342 12.0 

Apparel 30,251 54,585 192 556 137 970 315,610 5 328,231 13.8 

Lumber and Wood Products 916,788 1 276,222 1 465 429 189 206 8,706 687 7 873 177 23.9 

Furniture and Fixtures 9,202 44 764 69,041 24 278 369 168 2 132,008 33.8 

Paper Products 340 944 329 615 1,076 639 747 024 4 296 543 4 761,687 9.4 

Chemicals 155,061 275,681 754 392 478 710 3 462,254 7 661,920 5.9 

Petroleum. and Coal Products 45 456 104 927 258 191 153 264 3 721,981 6 686 892 25.1 

Rubber & Miscellaneous Plastics 30 588 57 739 209 919 152 179 622 152 3,628,038 40.1 

Leather Products 909 2 298 7 496 5 198 26 973 885,289 34.9 

Stone, Clay and Glass 53,427 94,970 241,202 146,232 1,253,217 2,399 846 30.0 

Primary Metals 53,817 211 766 270 928 59 162 1,308,712 4,613 202 12.7 

Fabricated Metals 38,287 85 146 586,608 501 462 1,977,135 6 488,403 28.8 

Machinery and Equipment 100,293 167,525 524,340 356 812 1,675,942 8,964,097 34.2 

Electronic Equipment 59,947 73,842 262,433 188 591 918,462 8,311 378 21.6 

Transportation Equipment 43,198 196 607 452,111 255,504 778 561 18 456,250 24.9 

Instruments 10,493 27,671 39 699 12,028 204,542 4,503 504 18.7 

Miscellaneous manu{acturin~ 5,401 7,487 58 170 50,683 289,878 2,188 477 18.0 

Total 2 096 021 3 125 445 9 061 018 5 935 567 38 132 693 113 404 183 20.5 ..
Sources: Statistics Canada (1995), Bureau ofEconomtc Analysts (1994, 1997), Bureau ofthe Census (1994a, 1994b, 1994c, 1995a, 1995b, 1995c,l996a and 
1996b) 
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Regional trade policy 

In this final section of the paper I want to outline the role of regional 

governments in the implementation of trade policy At least on the surface, regional 

governments have little control over trade since hey do not regulate the flow of 

goods across their borders37 and they have little i ence over the monetary policies 

of central banks or the fiscal policies of nation 1 governments, which can both 

influence trade (Krugman and Obstfeld, 1994). owever, as I have demonstrated 

above, it is at a regional scale where integration is t king place, and therefore, where 

the underlying causes and effects oftrade are to be und. Consequently, the avenues 

ether states and provinces are left for government to influence trade are regional. 

the best vehicle for trade policy is a matter ofdebat (see Markusen 1996 and Porter 

1996). Nevertheless, as Courchene (1998) has poi ted out, in Canada and in Europe 

sub-national regions are increasingly taking gr ter control of their economic 

destinies, which are often tied to markets outside f their own countries. Therefore, 

trade is integral to their economic policies. · 

The question is, therefore, what form might t~ese policies take? The discussion 

to this point in the paper suggests that trade depen s on each region's relative factor 

endowment (comparative advantage) and its geog aphic proximity to large markets 

(increasing returns). Theoretically, if trade is driv n by factor endowments there is 

37Canadian provinces do have some control over i terprovincial trade. However, in the 
context of rapidly integrating continental and world marke these powers are unlikely to be used 
and what trade barriers that remain are liable to be eroded ough time. 
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little room for government policy. Specialization that is driven by comparative 

advantage will ensure an optimal allocation ofresources (Wong, 1995). If increasing 

returns are driving trade, there is a theoretical basis for intervention. In the presence 

of increasing returns there is the potential for a process of cumulative causation to 

develop (Myrdal, 1957). That is, if a region has an initial advantage in a particular 

industry its market will grow, which will in turn lead to lower production costs and 

a rising market share. Some have argued that this is a basis for the application ofwhat 

might be loosely termed strategic trade policy (see Howes and Markusen, 1993 ). That 

is, regions may be able to identify high growth, highly productive industries and 

encourage their development through the application of subsidies as well as other 

policy instruments. This approach, however, has been strongly criticized by Krugman 

(1996). He argues that, although theoretically strategic trade policy may work, in 

practice the ability of governments to identify winning industries is limited and the 

benefits are, in a general equilibrium sense, small. Porter (1996) takes a similar 

perspective and argues that in Japan, where strategic trade policy may have been 

applied the most, the government record is at best mixed. 

There is an additional argument against strategic trade policy. The underlying 

causes of competitiveness are so broad that it would be difficult for government to 

identify and create all the necessary conditions for development. Porter (1996, 87) 

argues that growth occurs"...because of several factors: concentration of highly 

specialized knowledge, inputs and institutions; the motivational benefits of local 

competition; and the presence ofsophisticated local demand for a product or service." 
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It is difficult to envisage how government could c ate these advantages where they 

did not to some degree already exist. 

What is apparently left to regional governm nt is the control that they exercise 

over the environment in which economic activity ccurs (Courchene, 1998; Porter 

1990 and1996; and Storper and Scott, 1995). he point here is that although 

comparative advantage and increasing returns may be necessary conditions for trade 

they may not be sufficient conditions. In this co text, the role of regional policy 

becomes a question ofhow governments can enha ce the economic advantages that 

regions already possess. There is an important diffi renee between this approach and 

that of strategic trade policy. Strategic trade polic is based on the identification of 

sectors where extraordinary rents can be accumul ted. Through the application of 

I 

export subsidies a nation's or region's firms may ~e able to achieve enough market 

power that their rents outweigh the costs of sub idizing the industry. Here I am 

arguing that government policy may be effective here a region's advantage has 

already been revealed. This is similar to the argumen made by Porter ( 1990 and 1996) 

and Brocker (1997), among others. 

At this juncture, it is helpful return to a discu sion ofthe data presented above. 

As I have already noted, in the case ofAtlantic Cantda-New England trade, Atlantic 

Canada appears to have specialized in resource rela ed manufacturing sectors where 

it benefits from comparative advantage. However, at present, Atlantic Canada has 

only a fairly small presence in those sectors where t ere is a considerable amount of 

demand in New England (e.g., machinery and equi ment and electronic equipment). 
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Given New England's proximity and the size of its market, this would appear to be 

an important area for public investment ofresources. However, why should resources 

be directed towards these sectors? Even if, for example, electronic equipment pays 

a wage premium over that offoodproducts, it is unlikely the benefits would outweigh 

the costs ofgovernment intervention. This does not mean that development in these 

sectors should be discouraged. However, the model's prediction that trade infood 

products may increase substantially from their predicted level implies this may be a 

more productive area of public investment. The same argument might be made 

regarding food products and paper products in Canadian Cascadia. 

To gain an additional perspective, it is useful to look at the relationship 

between Ontario and the Great Lakes region. Here Ontario's manufacturing sector 

that developed to serve the national market has and continues to reorient itself to 

serve the Great Lakes market, especially in intermediate inputs (Courchene, 1998 and 

Brown and Anderson, 1999). Given the large amount ofintra-industry trade between 

Ontario and the Great Lakes states, it would appear that trade is being driven by 

specialization at the firm level. That is, the data are consistent with the Eastman

Stykolt hypothesis. What then is the role ofregional policy in this case? 

In the instance ofAtlantic Canada-New England trade, the argument is that 

Atlantic Canada could specialize to serve the New England market. However, this 

specialization would tend to enhance their economic differences since it would take 

place at the sectoral level. This also implies the room for policy coordination among 

the Atlantic provinces and New England states is fairly narrow. Atlantic Canada acts 
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as a supplier to New England but there is little ectornic integration beyond that. 

As I have noted, in the case of Ontario- eat Lakes trade, specialization 

appears to be taking place at the firm level: that is, the economic similarities ofthese 

regions are driving trade. To a lesser degree this i the case in Cascadia as well. To 

the extent that economic integration increases the co nomic efficiency ofproducers 

on both sides of the border, both regions will bene t; external returns spill over the 

border (see Brown and Anderson, 1998a and 199 ). For Ontario-Great Lakes and 

Cascadia there is considerably more latitude for re · onal trade policy in the form of 

intergovernmental cooperation. 

For example, given that intra-industry trade 

more sensitive to the friction of distance (Brown 

interest ofall parties that the flows ofgoods across 

possible. Therefore, efforts to reduce any delays at 

regulations that might impede trade are very practic 

would also have the added benefit of increasing t 

firms, which Porter ( 1990 and 1996) argues is one 

success. 

in intermediate goods appears to 

nd Anderson, 1999), it is in the 

their borders be as frictionless as 

the border or to harmonize their 

measures that can be taken. This 

competitive pressures on local 

f the main drivers ofcompetitive 
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Conclusions 

Over the last half century, Canada has moved from an economy that was 

focussed on supplying its national market to one that is oriented towards serving a 

continental market. This move in the direction ofmore open trade has been driven by 

the benefits that accrue from comparative advantage but also the benefits of 

specialization at the level of the firm. What the analysis indicates is that the trading 

relationship between the United States and Canada is very much a regional one. 

Regions that are in close geographic proximity are the most integrated. Furthermore, 

it is these regions where the potential for increased trade is the greatest, and therefore, 

where efforts on the part ofgovernments to increase trade may be the most effective. 

What the analysis also shows is that the potential for trade among these 

transnational regions varies significantly and the bases for economic integration also 

differs across regions. Therefore, regional trade policy will also vary. In Atlantic 

Canada-New England the role of government may be limited to enhancing the 

region's resource related manufacturing sectors, which in tum would tend to enhance 

the differences between the two regions. Therefore, their latitude for economic 

cooperation is limited. On the other hand, economic integration of Ontario and the 

Great Lakes states is based on intra-industry specialization. Here the fortunes of 

regions on both sides of the border are tied much more closely together, and 

therefore, the basis for regional cooperation is broader. 
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Appendix 

Estimation procedure 

In order to estimate (3), it can be lineariz as follows: 

1' I { 1' ) ( 1' ) ( 1' )inTi. --"£lnT;. ="£11 lnzk --"£lnzk +~ lndAB-- lndAB +<j> ltL¥; --"£ltL¥; .(AI) 
AB rA=i Ali k=i AB rA=i AB r =i A rA=i A 

The proofof(Al) can be found in Fotheringham d O'Kelly (1989). One important 

characteristic of (A 1) is that ifwe wish to accoun for the influence ofthe border on 

trade using a dummy variable for province-sta e flows, it is only applicable to 

Canadian exports to American regions. This is ue to the fact that the model is 

estimated based on the value ofeach variable min s the average for each destination. 

Consequently, ifa dummy variable is used for C adian destinations, the value ofthe 

variable would be zero. Therefore, in the analysi it is only possible to measure the 

influence of the border on Canadian exports to t e United States. 

The predicted level of interregional tr de flows are determined by the 

(A2) 

probability that commodity i will be sourced fro region A: 

multiplied by the total imports into region B: 
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~ r 
T. ="T p . (A3)

I. AB L..,; I. AB I. AB 
A=l 

Data Requirements 

The data required to estimate (A1) includes trade flows, manufacturing 

output, cost data, and nominal data (dummy variables). A detailed overview ofthe 

sources of these data can be found in Brown and Anderson (1998b and 1999). 

Consequently, I will review the sources of the data very briefly below. 

In the analysis we use internal American trade as a benchmark of economic 

integration. These trade flows are compared with province to state trade to determine 

the potential volume oftrade between Canadian and American regions. Internal U.S. 

trade flows are measured using the Bureau ofTransportation Statistics' Commodity 

Flow Survey (CFS)38 (Bureau ofthe Census,1997) and province to state flows are 

derived from Statistics Canada's TIERS (1996) data base. 

Manufacturing output data are provided by Statistics Canada (1995) and the 

Census Bureau's ( 1996) 1993 survey of manufacturers. Data regarding industrial 

output and demand outside of the manufacturing industries, which are only required 

for American regions, were covered by the economic census in 1992 (Bureau ofthe 

Census, 1994a, 1994b, 1994c, 1995a, 1995b, 1996a, and 1996b ). When data at the 

38Although the CFS estimates all merchandise trade in the United States (excluding 
commodities transported by pipeline as well as goods covered by the SIC 21,printing and 
publishing), only flows of manufactured goods (SIC 20, 22-26, and 28-39) were included in the 
analysis. Tobacco products (SIC 21) were also excluded because trade flow and output data were 
too often classified for confidentiality reasons. 
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state level were not available, the sector's outpu1 was allocated by state using the 

County Business Patterns (1995c) employment stfistics. In the few instances where 

employment data were reported only by intervals, retook the average ofthe interval 

I 

as the level of employment. Finally, in most inttances state level data was only 

! 

available for 1992. These data were inflated to 1 93 level using gross output at the 

national level for those sectors (Bureau ofEcono ·c Analysis, 1997). 



CONCLUSIONS 

As was noted in the introduction, the purpose of this dissertation is to 

determine the degree to which industrial and spatial structure influence the volume 

and composition of trade among Canadian and American regions. Based on these 

results, the dissertation was also intended to shed some light on the potential regional 

impacts of trade, the potential for increased trade and the policy implications of 

regional economic integration. In this concluding chapter I would like to outline the 

degree to which these aims have been realised. 

There is strong empirical evidence that industrial and spatial structure are 

important determinants of the volume and composition of trade. This was apparent 

in the empirical analysis undertaken in the Chapter 2 and the econometric work under 

taken in Chapters 4 and 5. On the surface, this is not at all surprising. It has long been 

recognized that distance influences the flows ofgoods over space (see, for example, 

Ullman, 1980). However, it is when industrial and spatial structure are combined that 

we are able to gain additional insight. 

In Chapter 2, it was demonstrated that trade among regions with similar 

industrial structures was greatest if the regions were in close geographic proximity. 

However, as distance increased, trade tended to be more prevalent among regions that 

specialized in different industrial structures. We identified the former as being 
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consistent with specialization at the level ofthe fi (increasing returns) and the latter 

as consistent with sectoral specialization (H-0 th orem). It would appear that since 

increasing returns are more easily replicated than factor advantages, trade would be 

more spatially circumscribed. Therefore, given th t the degree of similarity between 

the regions' factor endowments would influence t~e proportion ofintra-industry trade 

(Helpman and Krugman, 1985), so too would t eir geographic location relative to 

each other. That is, if we had two pairs of regio s, with each pair having the same 

relative differences in their factor endowments, t e pair that was the closest together 

would have the largest share of intra-industry tra e. From a theoretical perspective, 

this is one of the more interesting insights that ar se out of this research. 

One ofthe conclusions that can be drawn om Chapter 2 is that ifthe regions 

are located close enough to each other, the ben ts of specialization on the part of 

producers outweighs the costs of moving inte ediate goods over space. This idea 

was dealt with in two ways in the rest ofthe thes·s. In the theoretical paper (Chapter 

3) it was argued that proximity may lead to co solidation within the intermediate 

goods sector, whose benefits are passed on s external returns to downstream 

producers. However, intermediates were defined s homogenous goods and trade was 

either frictionless or was prohibited because f the distance between the two 

specialized regions. In Chapters 4 (and Chapter 5 , this concept was incorporated into 

the analysis in a different, possibly more realistic, way. Here specialization on the part 

of intermediate producers was limited by the ext nt ofthe market. The extent of the 

market depends on the delivered price of inte ediates (and final) goods and the 
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degree to which prices influence the demand for variety. Therefore, by substituting 

goods in production (consumption), downstream firms (consumers) also substitute 

goods over space. Trade is closely linked to the trade-off between the demand for 

variety and the cost of moving goods over space. 

Because industrial and spatial structure can influence the volume and 

composition oftrade, they may also determine its impacts on regions. In Chapter 3 

this hypothesis was addressed using an analytical model. It indicated that the effect of 

trade on regions depends on the tradeability of intermediate inputs, the interaction 

among increasing returns and factor markets and the relative size of the trading 

nations. The model demonstrated that if intermediates are tradeable all regions and 

nations will benefit from trade. However, if intermediates are non-tradeable, the 

smaller nation's region will experience a decline in welfare even though its nation as 

a whole may benefit from trade. Therefore, there may be a divergence between the 

national interest and the regional interest. 

Given that the national interest may not reflect regional interests, trade policy 

is also a regional concern. Therefore, the potential for further economic integration 

with the United States and the sectoral and regional pattern ofthat integration may 

be ofconsiderable interest to regional governments. 

In Chapter 4 the potential for further economic integration among Canadian 

and American regions was measured by comparing province to state trade to state to 

state trade: that is, internal American integration was used as a benchmark. After 

controlling for other factors that might influence inter-regional trade flows, the model 
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indicated that without the border Canadian exports ~fmanufactured products covered 

in the analysis would increase by approximately t.75 fold. Although a significant 
I 

predicted increase, it is smaller than McCallum (1995) and Helliwell's (1996) 

estimates of a twenty fold increase in trade usi g internal Canadian trade as a 

benchmark of economic integration. 

The model's results also indicated that the order effect varied across sectors. 

Given that regional specialization persists, this impl es the potential for increased trade 

varied across regions and region pairs. This intuiti n was confirmed in the empirical 

analysis undertaken in Chapter 5. Therefore, ifrefonal governments are interested 

in increasing trade, and in particular trade with bor ering regions, their efforts would 

be most effectively focussed on those sectors wh e a large potential exists. 

What form these policy efforts might take d pends on the characteristics ofthe 

region pairs and the forces driving economic int gration. If trade is generated by 

specialization at the sectoral level, regional polic may be limited to enhancing the 

province or state's competitiveness in those sect rs where they have a comparative 

advantage. However, if trade is driven by speci ization at the firm level, and in 

particular in the production ofintermediate inputs, he latitude for cooperation among 

regional governments on both sides ofthe border s much broader. Therefore, efforts 

to coordinate the regulation of industries or to reduce delays at the border are 

practical policies that may help to enhance the productivity of industries of the 

transnational region as a whole. 

In summary, the analyses contained the four roam chapters of this 
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dissertation indicate that trade between Canada and the U.S. is heavily influenced by 

the industrial and spatial structure of their regional economies. Trade is strongest 

between regions with similar economies that are in close geographic proximity. Large 

trade flows may also occur between regions that are located far apart, but this trade 

tends to be generated by specialization at the sectoral level. Given this evidence, it 

would also be reasonable to state that the impacts oftrade and the potential for further 

economic integration vary across regions. Therefore, as regional economies integrate 

into the wider continental market, trade and trade policy will become an increasing 

concern ofregional governments. The form that these policies might take depends on 

the region in question and the characteristics of its main trading partners. 
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