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Executive summary 
 
It is widely believed that the Canadian and U.S. economies have become more integrated 
following the implementation of the Canada-U.S. Free Trade Agreement and the North 
American Free Trade Agreement. In this study, we develop an integration index that 
combines a number of different measures of cross-border commercial activity into one 
indicator. We find that the two economies did indeed become much more integrated over the 
past decade and a half with the integration index more than tripling compared to Canadian 
nominal GDP which doubled over the same period. However, we also find that even though 
the level of the index has continued to increase since 2000, it has not kept pace with growth 
in Canadian GDP and thus, by this measure, the level of Canada-U.S. integration has 
declined. The reasons for this are likely a combination of the high-tech bust in 2000, 
strong Canadian domestic economic performance, a weakening U.S. dollar and 
strengthening linkages with countries other than the U.S. 
 
 
An Index of Canada-U.S. Integration 
 
1. Introduction 
 
Following the implementation of the Canada-U.S. free trade agreement and the NAFTA 
many people naturally believed that the Canadian and U.S. economies had become more 
integrated. This was supported by a wide array of statistics such as that Canada’s trade 
with the U.S. as a share of GDP increased from 35.7% in 1990 to a high of 65.4% in 
2000. By almost any measure Canada-U.S. economic integration had increased. After 
2000 though, the picture became much more complicated. With the high-tech bust, an 
economic slowdown in both countries and a perceived ‘thickening’ of the border after the 
terrorist attacks of 9/11, not all indicators were moving in the same direction.  
More recently, with the rise in the value of the Canadian dollar vis-à-vis the U.S. dollar 
and the emergence of global value chains, which involve firms locating stages of 
production or sourcing inputs based on where it is most cost effective to do so, which 
would not necessarily be limited to Canada or the U.S., integration between the two 
economies could increase further but cannot be assumed.  
 

                                                 
1 I would like to thank Jean Bosco Sabuhoro, Marie-Joseé Langlois and Anthony Burger for their useful 
comments. 
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A high level of economic integration allows both economies to produce more efficiently 
as firms are better able to source inputs or serve markets from where it is most cost 
effective to do so. This contributes to higher standards of living on both sides of the 
border, as productivity can be increased and resources allocated more efficiently. 
Consumers benefit from a greater variety of goods available at lower prices. And, deeper 
integration allows firms in both countries to better face international competition. The 
Canada-U.S. FTA, for example, was found to have accounted for one-quarter of 
productivity growth in Canada between 1988 and 1996.2  
 
There does not exist one perfect measure of integration or of the extent to which value 
chains span the Canada-U.S. border. Rather, it is a complex web of economic 
relationships involving foreign investments, joint ventures, contracts, trade in goods and 
services, flows of knowledge, and movements of people. We attempt to capture a number 
of these measures of cross-border linkages in one composite ‘integration index’.   
 
 
2. Definition and Measures of Economic Integration 
 
The simplest definition of economic integration is “the organization of economic 
activities so that national boundaries do not matter”.3 Complete economic integration 
would imply free trade in all goods and services, perfect capital mobility, complete 
freedom of migration, complete freedom of establishment for businesses, and an 
unhindered flow of information and ideas. It could also imply the elimination of national 
differences in taxation, in the financing of social services, in the rules governing 
competition and monopoly, and in environmental regulation; and arguably a single 
currency.  
 
Sticking to the first, more narrow, view of integration; the ability of economic 
transactions to occur freely across national boundaries, there are a number of methods for 
measuring integration. These can largely be classified into three types: 
 

• Measures of barriers; 
 
• Measures of transactions; and, 
 
• Measures of outcomes. 

  
In the first case, measurement would involve taking stock of all barriers that exist 
between two jurisdictions and by tracking their removal would measure the degree of 
integration. Two economies would be fully integrated when there are no remaining 
barriers to economic transactions between the two jurisdictions. This is a useful exercise 
in that it highlights the actual barriers and is an important tool to be used in their removal. 
This is often what happens in multilateral trade negotiations when barriers to trade are 
                                                 
2 For a good summary of the impact of the Canada-U.S. FTA for Canada see “The Economic Impact of the 
Canada-U.S. FTA amd NAFTA Agreements for Canada: A Review of the Evidence” by Richard G. Harris. 
3 "integration" A Dictionary of Economics. John Black. Oxford University Press, 2002. 

                                   

3



Office of the Chief Economist: Analytical Report 
 

first converted into tariffs so that there is a common denominator, and only then can a 
discussion of their elimination begin. In the context of Canada-U.S. integration, this has 
been the case for examining the role of standards and regulations.4 A significant 
challenge with this method of measuring economic integration is that not only is it nearly 
impossible to catalogue every possible barrier but to combine them into one measure of 
integration would require putting them into a common scale which would be just as 
difficult. 
 
The second method for measuring economic integration would be to measure the value of 
transactions that occur across borders, such as; trade in goods and services, the movement 
of capital and people and the flow of ideas. National accounting methods, while not 
perfect, are relatively good at measuring these cross-border movements. As a result, this 
is the most common method for measuring integration. An example of this method in the 
Canada-U.S. context can be found in Acharya, Rao and Sawchuk (2002)5 The primary 
difficulty with this method is that while it is good at measuring the pace of integration it 
is difficult to measure the level of integration. There is no upper limit at which it can be 
said that two economies are completely integrated. Furthermore, it is difficult to compare 
across different types of flows. Does one dollar worth of increased trade imply the same 
level of integration as one dollar worth of increased FDI? 
 
A twist on this method is that used by McCallum (1995). He compares the amount of 
trade that occurs between provinces to that of provinces with U.S. states at similar 
distance and economic sizes. Based on the difference between these two measures, he is 
able to estimate a ‘border width’. In essence, he uses the transactions method to measure 
the level of barriers. McCallum estimated that a province is 22 times (+2,200%!) more 
likely to trade with another province than to trade with a U.S. state taking into account 
other factors that would determine the level of bilateral trade. Estimates of border width 
have fallen considerably since then. Some of this was due to expanding trade between 
Canadian provinces and U.S. states following the implementation of the Canada-U.S. and 
NAFTA agreements, but the majority of the decline was simply refinements to the 
methodology used. The current state of the art being Anderson and van Wincoop (2003)  
which found that provinces were 0.4 times (+40%) more likely to trade with other 
provinces than with similarly sized U.S. states. 
 
A third method for measuring integration involves measuring the outcome of integration. 
Theory suggests that if economic decisions can be made without national borders playing 
a role then basic measures of economic activity should also converge. This could include 
levels of productivity, price levels and so on. As the purpose of increased integration in 
the case of Canada was, at least in part, to achieve these outcomes, this method is an 
important measure of integration. In the Canada-U.S. context, Chen and Curtis (2004) 
look at the extent to which business cycles between the two countries have converged 
over time. They find that Canadian and U.S. business cycles have become more closely 

                                                 
4 “Steer or Drift? Taking Charge of Canada-US Regulatory Convergence” Michael Hart or “Canada-U.S. 
Regulatory Cooperation: Charting the Path Forward” The Policy Research Initiative. 
5 “Building a North American Integration Index: An Exploratory Analysis” Ram C. Acharya, Someshwar 
Rao and Gary Sawchuk, Center for Strategic and International Studies, 2002. 
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linked and correlate this to increased bilateral trade flows which transmit signals about 
prices and economic conditions. Baldwin and Yan (2003) look at the price of a wide 
range of goods and services in the two countries. Countries that are highly integrated, it is 
argued, would have few differences between prices. They find that indeed, prices 
between the two countries are very similar for traded goods and much of the difference 
can be attributed to changes in the bilateral exchange rate which are passed-through to 
prices, albeit with a delay. Prices for non-traded services, however, can still demonstrate 
significant price differences that are persistent across time. Acharya, Sharma and Rao 
(2003) look at productivity levels and find that contrary to expectations there is little 
evidence of convergence of productivity levels between the two countries, in fact there 
has been some divergence. It is important to point out, however, that Harris (2006) in his 
review of the evidence of the impact of the Canada-U.S. FTA and NAFTA for Canada, as 
already noted, found that the two agreements made a positive contribution to productivity 
growth in Canada. Unless one were to argue that increased integration benefited the U.S. 
more than Canada, which is highly unlikely, one could conclude that the widening of the 
productivity gap between the two countries was more a result of independent factors at 
work in each of the two countries than a result of the trade agreements or Canada-U.S. 
economic integration more generally. But this highlights the difficulty with this method 
for evaluating economic integration. While there is an endpoint in sight – complete 
integration would be found when conditions converge between the jurisdiction, it is 
difficult to say how far along that path one is or what the main impediments are to getting 
there. 
 
 
3. Construction of the Index 
 
The construction of the integration index generally follows that set forth by Acharya, Rao 
and Sawchuk and thus follows the transaction methodology described above. The 
primary advantage of the transaction method is its simplicity. The data used in this 
method is readily available and it is up-to date. Also, the transaction method can be 
observed directly in the form of increased flows of goods, services or investment across 
the border unlike the border method which requires the estimation of unseen barriers or 
the outcome method which relies on an underlying theories to predict the outcome to be 
tested.  
 
The purpose of the index is to produce an aggregate measure of bilateral integration 
between the economies of Canada and the U.S. It measures the three primary forms of 
economic exchanges that can cross international barriers: trade in each of goods and 
services and cross-border capital movements (FDI). Bilateral flows of knowledge, are 
also picked up, to some degree, as purchases of R&D services and payments for royalties 
and licence fees, which are included within commercial services.   
 
Specifically we construct the index as follows: 
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Where GX represents goods exports to the U.S., SX service exports, GM goods imports, 
SM service imports, FDI is inward FDI while CDIA is outward FDI and n represents 
sectors.  
 
Differing from the methodology of Acharya, Rao and Sawchuk, our index uses only 
absolute figures rather then shares. This has the advantage of maintaining common units 
as all values are in Canadian dollars which provides us with a natural weighting scheme. 
A second advantage of this method is that it does not treat integration as a zero-sum 
game. In the index constructed by Acharya, Rao and Sawchuk, a number of measures use 
Canada’s trade or investment with the U.S. as a share of Canada’s total trade or 
investment. In their model, deeper Canada-U.S. integration requires that trade or 
investment flows with the U.S. increase at a faster pace than that with other countries 
implying that Canada can only become more integrated with the U.S. if it is becoming 
less integrated with the rest of the world. This is not the case under the current index. By 
using un-weighted values, Canada could potentially become more integrated with all 
countries. Rather, to compare rates of integration between countries one could compute 
integration indexes with other countries and compare these to that between Canada and 
the U.S. 
 
Below, we describe the performance of the individual components of the index.  
 
Merchandise Trade  
 
Canadian merchandise exports to the U.S. grew rapidly from 1990 to 2000. All major 
sectors witnessed double-digit annual growth rates with Machinery & Equipment and 
Consumer & Other witnessing 
the fastest growth. 2000 was a 
peak in terms of U.S. economic 
growth as well as the height of 
the high-tech boom. For the next 
three years exports declined and 
only managed to surpass their 
2000 peak in 2005. However, 
2006 once again saw an overall 
decline in exports as the rising 
value of the Canadian dollar 
began to take its toll.  
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Over this period the composition 
of Canadian exports has also 
changed. A declining price for 
many resources combined with a 
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boom in knowledge-intensive products saw the share of resource and resource-based 
products6 decline steadily. From 1990 to 1999 the share of resources and resource-based 
products in Canadian exports fell from 44.7% to a low of 38.7%. But since 2000, not only 
has the price of many resources accelerated sharply, but the high-tech bust took a bite out 
of Canada’s high technology exports. By 2006, resource and resource-based products had 
risen to account for 53.1% of Canadian merchandise exports. Machinery and equipment 
exports on the other had peaked in 2000 and as of 2006 accounted for a smaller share of 
Canadian merchandise exports than they did in 1990. Automotive exports, on the other 
hand, which had largely been liberalized since the Canada-U.S. Autopact accounted for a 
declining share of Canadian merchandise exports for much of the period.   
 
Canadian merchandise imports 
from the U.S. increased at an 
average annual rate of 10.1% from 
1990 to 2000. Over this period, 
nearly all major sectors grew at 
close to the same pace with the 
exception of resources which saw 
its share of Canadian imports from 
the U.S. decline slightly over this 
period. However, much like 
exports, Canadian merchandise 
imports from the U.S. declined for 
a number of years following the 
high tech bust and as of 2006 were 
still short of their 2000 peak. Also 
like Canadian exports to the U.S., 
since 2000 resource and resource-
based products have become more 
important, largely due to rising prices 
while Machinery and Equipment imports 
account for a declining share of 
Canadian merchandise imports from the 
U.S.  
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Commercial Services  
 
Canadian exports of commercial services 
to the U.S. increased at an average 
annual rate of 8.8% over the entire 1990 
to 2006 period; this however masks a 
dramatic shift from an average annual 
growth rate of 13.3% prior to 2000, a 
sharp 5.1% drop in 2001 and a much 
                                                 
6 Resource and resource-based products are defined as raw and semi-processed products such as wood and 
lumber, agriculture, energy and mining as well as somewhat more processed industrial goods.  
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more modest annual growth rate of 3.0% since. Not surprisingly, an important contributor 
to the slower growth after 2000 was in computer related services, again as a result of the 
high-tech bust.   
 
Canadian imports of commercial services from the U.S. grew not quite as fast as exports 
prior to 2000, but also performed better after 2000. It was also mostly financial services 
and management services that saw a drop after 2000 whereas computer and information 
services as well as payments to knowledge flows continued to perform reasonably well.  
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Foreign Direct Investment  
 
Canadian direct investment in the 
U.S. expanded rapidly between 1990 
and 2006 increasing by more than 
270% over the period. Although 
growth was more rapid in the 1990 
to 2000 period, it remained strong 
from 2000 to 2006, although there 
was a sharp one year drop in 2003. 
Over the entire period, investments 
in Finance & Insurance dominated. 
As of 2006, the value of Canadian 
assets in this sector had increased 
six-fold. In the pre-2000 period, 
investments in information and 
communications technologies 
(classified under ‘other’) grew at an 
even faster rate than Finance & 
Insurance, but dropped sharply when 
their values declined after the high-
ech bust in 2000.  
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U.S. direct investment in Canada did 
not expand nearly as fast as did 
Canadian direct investment in the 
U.S. but was more diversified with 
many sectors showing solid growth 
althouh, just like Canadian outward 
FDI, information technologies 
(classified under ‘other), saw the 
fastest growth. In the post-2000 
period, investments were dominated 
by Energy & Metals.  
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4. The Integration Index 
 
Combining all of these components into one index produces a single aggregate measure 
of Canada-U.S. economic integration.  As can be seen, Canada-U.S. integration, as 
measured by the integration index, accelerated following the implementation of the 
Canada-U.S. FTA in 1989 up until 2000. While integration, as measured by the index, 
nearly tripled (index rose from 100 to 280), Canadian GDP, in nominal terms, increased 
only 50%, or nearly one-quarter the pace. Since 2000, as measured by the integration 
index, the Canadian economy has become less integrated with the U.S. economy. While 
the index has continued to increase, rising by roughly 12% since 2000, Canadian nominal 
GDP has increased by nearly 34%. Thus commercial relations with the U.S. could be 
viewed as being less important for 
Canada in 2006 then they were in 
2000. The source of this slowing is 
likely a combination of factors 
including: the collapse of the high-tech 
boom in 2000 in which Canada was an 
important supplier of high-tech goods 
and intermediate inputs to the U.S., the 
slowing of the U.S. economy while the 
Canadian economy continued to 
perform well encouraging Canadian 
producers to sell more production 
domestically, the appreciation of the 
Canadian dollar relative to the U.S. 
dollar in recent years, and stronger 
links to countries other than the U.S.  0
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Nominal GDP is the appropriate 
measure for comparison as the 
components of the index are also 
measured in nominal terms. But it is 
also important to remember that 
because we are dealing with nominal 
measures, changes in prices can have 
an important impact on the index. 
The recent increases seen in energy 
and resources prices are a prime 
example of this and an important 
reason why we remove these 
components from the index in our 
sensitivity analysis tests although we 
find that the net effect of the 
resource price boom in practice has 
only a minimal impact on the index 
and does not change the conclusions 
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of the analysis. 
 
GDP is a useful comparison for the index. If the index increases at a faster rate than GDP, 
this can be interpreted as integration becoming more important to the economy. For 
example, if imports grow faster than does GDP, either (or both) the import content of 
consumption or of exports must be increasing. However, comparing growth in the index 
to growth in GDP does not allow one to conclude that Canada is integrating with the U.S. 
at a faster or slower pace than with other regions. It also says nothing about convergence 
of social systems, tastes or any other measure that is not explicitly included in the index.  
 
Individual components of the index have performed very differently. From 1990 to 2000, 
knowledge flows, as proxied by cross-border transactions in royalties, licence fees and 
contracted R&D, saw the fastest growth while the other components witnessed roughly 
similar growth rates. Since 2000, both goods trade and knowledge flows remain below 
their 2000 peaks. Other commercial services (excluding knowledge flows) have seen a 
modest improvement while FDI has seen the strongest growth. 
 
The degree of integration is not equal in 
both directions. The U.S. economy is 
much more important for the Canadian 
economy than vice-versa. Canadian 
goods and services trade with the U.S. 
was equivalent to 51.7% of Canadian 
GDP in 2005 while U.S. trade with 
Canada represented only 4.5% of U.S. 
GDP in that same year. This is mostly 
due to the relative size of the two 
economies and is not too surprising. 
More interesting is that the pace of 
integration has not increased at the same 
rate in both directions (see adjacent 
chart). The pace of North-South 
integration was significantly faster over 
the period than was South-North 
integration7 with North-South flows 
increasing by 240% compared to 186% 
for South-North flows.  
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5. Sensitivity Analysis 

 
The weighting of individual measures is a critical issue when designing an index. As 
already noted, one of the benefits of using absolute values rather than weighted values is 
that all measures are in dollar terms. Thus we construct our index by summing all values 

                                                 
7 North-South integration means the flow of goods, services and investment from Canada to the U.S. 
(Exports of goods and services and Canadian direct investment abroad) while South-North integration is 
the flow in the opposite direction. 
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before creating the index. We however want to know if this affects the outcome of the 
index. As a test, we instead follow the method used by Acharya, Rao and Sawchuk and 
assign each individual measure an equal weight (we will call this the weighted version). 
We find that this method has a negligible impact on the results prior to 2000. However, 
from 2000 to 2006 the series diverge somewhat. This is entirely due to services; trade in 
commercial services between Canada and the U.S. is equivalent to only 8% of trade in 
goods. Thus, when measures are summed prior to constructing the index, services carry 
roughly only one-tenth the weight as when an index is created for each measure and 
given equal weights. After 2000, commercial service trade, as previously noted,  
outperformed merchandise trade resulting in the weighted index showing somewhat 
stronger growth. 
 
Also as noted previously, resources play an important role in commercial transactions 
between Canada and the U.S., particularly after 2002. When discussing integration it can 
be argued that resources should be excluded as the sourcing of resources largely depends 
on where they can be found and does not reflect a true integration of production systems. 
In addition, the rise in importance of resources since 2002 was largely the result of price 
increases and thus, again, does not 
reflect any deeper integration 
between the two countries. Although 
we choose to leave resources in the 
aggregate index for the benefit of 
simplicity, it is worth testing what 
the impact of removing resources 
would be from both the trade and 
FDI measures. We find that the 
exclusion of resources has only a 
modest impact on the overall index. 
Excluding resources from the index 
would result in a very modest d
in the measured level of integrati
starting in 2002 when prices began
rise.  
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6. Areas for Further Work 
 
The level of integration across the Canada-U.S. border varies greatly by sector. Thus a 
natural extension of the aggregate integration index would be to construct indexes of 
integration for individual sectors. Currently, data on cross-border service transactions is 
not available by the same industry classification as is trade data preventing such indexes 
from being constructed. However, with the widespread adoption of the North American 
Industrial Classification System (NAICS) this problem should be overcome. The number 
of years of data available, however, will still be limited.  
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A useful expansion to the aggregate index would also be to disaggregate trade into that 
which occurs within parts of the same firm operating on both sides of the border and that 
which occurs at arms length. Intra-firm trade, involves longer-term relationships and thus 
would not be as footloose as trade that occurs through arms-length contracts and thus 
would signal a greater degree of integration. Adding a measure of intra-firm trade to the 
index would be expected to lower the overall index as intra-firm trade, as a share of total 
Canada-U.S. trade, not only has not increased but declined somewhat over the past 
decade-and-a-half.8 The most common explanation for this observation was the wider 
trend towards increased use of sourcing from outside the firm and the spinning-off of 
non-core assets from a number of larger companies, such as GM’s spinning-off of the 
parts supplier Delphi. The inclusion of this measure, however, would not be possible 
under the current weighting system and data on intra-firm trade is not available for all the 
years used in the current index. 
 
One of the advantages of the method used to construct the index is that increased 
integration with one country does not have to come at the expense of other countries. One 
could thus compare the pace of Canada-U.S. integration with Canadian and U.S. 
integration with other partners, such as the EU, Japan, Mexico or China or between other 
regions that are seen as becoming increasingly integrated such as the EU or the countries 
of South-East Asia. One must be careful as to how such comparisons are interpreted, 
however. We know for example, that China is becoming a more important trading partner 
for both Canada and the U.S., particularly in recent years. While it would be tempting to 
attribute the slower pace in Canada-U.S. integration recently to a growing importance of 
China, evidence suggests that China, for the most part, does not currently compete with 
Canada in most areas.9    
 
7. Conclusions 
 
The integration index that we have constructed is tool that can usefully describe the trend 
in economic integration between two jurisdictions, in this case Canada and the U.S. As an 
amalgam of numerous indicators, it is particularly useful when various indicators of 
integration move in different directions and thus give no clear indication on their own. 
We find that Canada-U.S. economic integration increased rapidly throughout the 1990s 
following the implementation of the Canada-U.S. Free Trade Agreement and the North 
American Free Trade Agreement. Since 2000, the index has continued to increase, but 
has not kept pace with growth in Canadian nominal GDP suggesting that the two 
economies have become somewhat less integrated since then. The reasons for this are 
likely a combination of the high-tech bust in 2000, strong Canadian domestic economic 
performance, a weakening U.S. dollar and strengthening linkages with countries other 
than the U.S. 

                                                 
8 “Canada-U.S. Trade and Foreign Direct Investment Patterns”, Ram Acharya, Prakash Sharma and 
Someshwar Rao. 
9 “Canada-China Competition in the U.S. Market” by David Boileau 
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