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EXECUTIVE SUMMARY

A conventional view
of Canada-U.S. economic in-
tegration is one of the two
countries “making things to-
gether” rather than simply sell-
ing final goods and services
to each other. Indeed, one of
the major concerns expressed
by business leaders and some
politicians about security-re-
lated border initiatives imple-
mented post-9/11 was that
the initiatives would disrupt
cross-border supply chains,
particularly for industries
where just-in-time parts de-
livery was critical for efficient
production. The development
and implementation of pro-
grams to facilitate faster cross-
border commodity flows,
such as Free and Secure Trade
(FAST), were promoted by
multinational companies, es-
pedially the atitomobile com-
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panies, to reduce delays of inter-affiliate shipments with their at-
tendant costs.

Despite its prominence in the public policy debate surround-
ing border security and clearance initiatives, there has been rela-
tively little research on the magnitude and nature of bilateral trade
in intermediate goods. In particular, there is virtually no statistical
evidence on the behavior of intermediate goods trade in the post-
9/11 period. This study attempts to fill in the knowledge gap by
creating and analyzing time series data on U.S. intermediate goods
trade with Canada over the time period 1990-2011. It also provides
some analysis of the determinants of the changes observed in bilat-
eral infermediate goods trade.

Contrary to the popular premise that bilateral supply chains
are becoming more integrated, we find that bilateral trade in inter-
mediate goods as a percentage of total bilateral trade was lower in
2011 than in 1990. Most of the decline occurred between 1990 and
2002. This was followed by a modest recovery in the percentage
from 2003 to 2008. The severe recession of 2008-2009 was associated
with another decrease in the percentage followed by a recovery. In
short, there has certainly been no increase in the intermediate goods
intensity of bilateral trade pursuant to the implementation of the
Canada-U.S. Free Trade Agreement in 1989. This result is broadly
consistent with studies done by the Conference Board of Canada
which examined a shorter time period.

Our analysis also identifies divergent time series patterns for
intermediate goods intensities of imports and exports. Specifically,
the two time series are mirror images. U.S. imports of intermediate
goods from Canada as a share of total U.S. imports from Canada
decreased from 1990 to 2002 and then increased for most of the
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subsequent time period. The opposite pattern is observed for U.S.
intermediate goods exports as a share of total exports to Canada.
We identify the extent to which changes in overall intermediate
goods import and export trade intensities are functions of changes
in the relative importance of individual industries in bilateral trade
versus changes in the intermediate goods trade intensities of in-
dividual industries. The relative importance of each phenomenon
varies over the sample time period. Specifically, both phenomena
contribute to observed changes in import and export intermediate
goods trade intensities for approximately the first half of the sample
time period. In the second half, changes in intermediate goods trade
intensity for imports are almost entirely due to changes in industry
mix, while changes in the intermediate goods trade intensity for
exports are virtually entirely due to decreases in the intermediate
goods trade intensities of individual export industries.

The different time series patterns for intermediate goods ex-
ports and import intensities, as well as the varying contributions
of changes in industry tradé mix versus changes in the interme-
diate goods trade intensities of individual industries, suggest that
there is no single explanation for the overall behavior of bilateral
intermediate goods trade. We find some evidence of bilateral inter-
mediate goods trade intensities being reduced by increased verti-
cal production integration between the U.S. and Mexico, as well as
between the U.S. and China. There is also evidence of changes in
the Canada-U S. exchange rate affecting intermediate goods import
and export intensities which is consistent with a hypothesis that
“pass through” of exchange rate change is weaker in the case of
intermediate goods than final goods.

INTRODUCTION

It has been argued that trade integration between Canada and
the United States is an increasingly important policy issue as bilat-
eral integration becomes more about “making things together” than
“selling things to each other.”? An equivalent way of describing the
phenomenon of making things together is that bilateral trade is pri-
marily characterized by exports and imports of intermediate goods
used in further production, rather than by exports and imports of
final goods. Hence, the thickening of the Canada-U.S. border in the
wake of post-9/11 enhanced security initiatives raised particular
concerns about disruptions to trade in intermediate goods (Gold-
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farb, 2007; Hart, 2010). Indeed, the design and implementation of
customs pre-clearance programs, such as Free and Secure Trade
(FAST), largely reflects political priorities in the two countries to
address border security-related disruptions to vertically integrated
supply chains, particularly in the motor vehicle industry, where
timely cross-border shipments of intermediate goods is critical to
efficient production (Globerman and Storer, 2011).

Despite the importance policy-makers have placed on im-
proving the efficiency of cross-border supply chains, particularly in
the aftermath of border-thickening, security-related developments
post-9/11, there has been relatively litde published research docu-
menting changes over time in the relative importance of intermedi-
ate goods trade in the overall bilateral trade relationship. Nor has
much attention been paid to the possible determinants of interme-
diate goods trade as a share of total bilateral trade. The purpose of
this study is to provide some additional evidence and insights into
these issues.

The paper proceeds as follows. In the second section of the
papet, we review a number of relatively recent empirical studies
of trade in intermediate goods. A particular focus is on studies of
intermediate goods trade between Canada and the U.S. The bilat-
eral trade experience is then compared with the trade experiences
of other regions of the world. Section Three discusses a set of factors
that have been identified as influencing trade in intermediate goods.
In Section Four, we present and discuss our own estimates of the in-
termediate goods trade intensity of bilateral trade. One main find-
ing is that the behavior of total bilateral intermediate goods trade
as a share of total bilateral trade obscures prominent differences be-
tween imports and exports. Indeed, intermediate goods imports as
a share of total imports follow a mirror-image pattern to intermedi-
ate goods exports as a share of total exports over our sample time
period 1990-2011. Specifically, the import share decreases over the
decade of the 1990s and then increases post-2002. The opposite pat-
tern is observed for the export share.

Section Five presents evidence on the contribution of changes
in the industrial composition of exports and imports to the observed
changes in intermediate goods” share of bilateral trade. Changing
industry trade weights indirectly contribute to changes in the share
of bilateral trade accounted for by intermediate goods trade. We
also report changes in the share of trade accounted for by interme-
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diate goods holding industry-level trade weights constant. This is
a direct measure of the changing importance of intermediate goods
trade at the industry level. We find that the behavior of bilateral
intermediate goods trade for imports over the period 1990-2001 re-
flects the combined impacts of changes in the relative importance
of individual importing industries, as well as changes in the ratio
of intermediate goods imports as a share of total imports within
industries. On the other hand, the behavior of overall intermediate
goods imports as a share of total imports primarily reflects changes
in the industrial mix of imports over the period 2001-2011. Changes
in industrial mix are relatively unimportant as an explanation of the
observed changes in the behavior of intermediate goods exports as
a share of total exports, particularly over the period 2001-2011.

In Section Six, we consider possible explanations of the time
series patterns described in Section Five. The most distinctive at-
tribute of the intermediate goods bilateral trade experience over
the sample period is the marked decline in U.S. exports of inter-
mediate goods as a share of total U.S. exports to Canada from 2001
to 2011. While post-9/11 border security developments may have
influenced this variable in the short run, the main factor at work
seems to be the substantial growth in motor vehicle assembly activ-
ity in Mexico, with some possible secondary influence from shifts of
machinery assembly to China. The primary result is that shipments
of vehicle parts made in the United States were redirected towards
Mexico and away from Canada. Another impact of increased auto
assembly activity in Mexico is reduced U.S. vehicle imports from
Canada, which indirectly increased the intermediate goods share
of total imports. We also find evidence that exchange rate changes
may have influenced the share of bilateral trade accounted for by
intermediate goods. The final section of the paper provides a short
summary and a brief discussion of policy implications.

TRADE IN INTERMEDIATE GOODS: EMPIRICAL
STUDIES

Two relatively recent studies by the Conference Board of Can-
ada identify and assess patterns of trade for different types of goods
in the North American context (Goldfarb and Chu, 2008; and Hodg-
son, 2008). Since the two studies are very similar in their method-
ologies and findings, it is sufficient to summarize only one of those
studies.
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Goldfarb and Chu report growth rates of Canada’s trade in
primary, intermediate and final goods for the years 1990, 2000, 2003
and 2006. Specifically, they classify Canada’s top twenty-five im-
ports and exports into three broad categories: entry-stage, middle-
stage, and final or end-stage. The classification is done at the 4-digit
level of the harmonized system of trade (HST), although they report
their empirical results at the 2-digit level. They consider all raw ma-
terials as entry-stage products. In addition, goods that have been
processed but enter an importer’s supply chain at an early point
are also considered entry-stage. Middle-stage goods comprise com-
ponents, parts and other manufactured inputs. The remaining top
imports and exports are classified as end-stage. Goldfarb and Chu
convert trade data from nominal values to real values by using im-
port and export price deflators closely associated with each traded
good.

For purposes of our analysis, the changing pattern of Canada’s
trade with the United States is of particular interest. In fact, Goldfarb
and Chu reportresults for Canada’s trade with the United States and
Mexico combined, as well as with all trading partners.? Since the
United States accounts for over 95 percent of Canada’s trade within
North America, the reported results for North American trade can
be safely inferred to reflect the pattern of bilateral trade.® In this
regard, Goldfarb and Chu find that the share of Canada’s middle-
stage exports with its North American partners was actually higher
in 1990 (32 percent) than in 2006 (29 percent). The share of middle-
stage imports was the same in both 1990 and 2006 (41 percent). The
decrease in the share of middle-stage exports took place between
1990 and 2000, while middle-stage imports increased modestly be-
tween 1990 and 2000 and then decreased.* The implication is that
while bilateral trade volumes increased significantly between 1990
and 2006, the portion of trade that might be considered to reflect
integrated production was essentially unchanged over that period.

It might be noted that Goldfarb’s and Chu’s classification of
traded goods into the three categories was based on the authors’
judgment, although they assert that most classifications were
“straight-forward.” The main point here is that their middle-stage
imports and exports are unlikely to correspond precisely to defini-
tions of intermediate goods based upon. conventional dlassification
approaches to be discussed in a later section. Furthermore, their
focus on the top twenty-five imports and exports might mean that
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their findings are different from those based on total bilateral goods
trade.’

Several other studies examine trade in intermediate goods for
world trade using alternative definitions of intermediate goods. For
example, Bridgman (2010) uses the Bureau of Economic Analysis’
end use nomenclature for goods. He finds that the share of trade
in intermediate goods is roughly unchanged over the period 1972
to 1997; however, there is a shift in the composition of intermediate
goods. Namely, intermediate goods trade shifts from being domi-
nated by raw materials to being dominated by manufactured parts.
Equivalently, the share of trade characterized in the literature as
vertical specialization trade (VST) increased substantially over the
period 1972 to 1997, while the share of trade in raw materials such
as ores and lumber decreased dramatically. This finding is similar to
that reported in Chen, Kondratowicz and Yi (2005) for a comparable
time period. They also found that trade in intermediate goods as a
share of total world trade did not increase, although the share of
trade in vertical specialized goods did increase. The implication is
that trade in raw and semi-processed materials decreased over the
period.

Mircudot, Lanz and Ragoussis (2009, p. 7) define an interme-
diate good as an input to the production process that has itself been
produced and, unlike capital, is used up in production. Hence, they
include goods such as ore and Jumber in their definition of interme-
diate goods. As such, their intermediate goods category is arguably
broader than the VST category of traded goods described above.
They find that while the growth rate of trade in intermediate goods
was substantial over the period 1995-2006 for OECD countries as
a whole, it was no different from the growth rates of finished con-
sumption and capital goods. As a consequence, trade in intermedi-
ate goods as a share of total trade was essentially unchanged over
the sample period.

Finally, Sturgeon and Memodovic (2011) divide trade data
from the U.N."s COMTRADE database into three categories: capital
goods, intermediate goods, and consumption goods. Intermediate
goods are initially defined as parts and components used as inputs
in the production of manufactured goods. They combine capital and
consumption goods into a single “final goods” category and look at
the growth of intermediate versus final goods for total world trade
over the period 1962-2006. The share of intermediate goods in total
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world imports falls from around 71% in 1962 to around 57% in 1990.
It declines to 52% in 1992, and then slowly increases to around 56%
in 2006. Thus, the share in 2006 is essentially unchanged compared
to 1990.

Sturgeon and Memodovic take a closer look at the intermediate
goods category. They divide it into intermediate goods that require
relatively little processing and those that require explicit coordina-
tion between the supplier and the user. They identify the first set as
“generic” intermediate goods, and the second set as “customized”
intermediate goods. Combined, the two sets are called manufac-
tured intermediate goods (MIGs). Sturgeon and Memodovic then
separate the top fifty MIGs into customized and generic categories
based on their impressions of the products involved.” They find that
the share of customized intermediate products increased from two-
thirds of total MIG trade in the top 50 products in 1998 to more than
three-quarters in 2006. A similar increase is found for the set of cus-
tomized products in the top 50 MIGs as a share of total MIG trade:
around 22% in 1998 versus 31% in 2006.

In summary, the relative constancy of the share of intermedi-
ate goods in total bilateral trade over the period 1990-2006 identi-
fied by Goldfarb and Chu is not dissimilar to palterns identified
for trade between other developed countries, as well as for over-
all world trade. Namely, traded intermediate goods as a share of
traded non-primary goods were relatively unchanged from around
1990 through the mid-2000s. What might be different is the bilat-
eral trade experience in vertical specialized goods compared to the
trade experiences of other regions of the world. The results reported
by Goldfarb and Chu for the growth in the share of middle-stage
goods in total bilateral trade might be taken as an approxdmation to
the growth in the share of bilateral vertical specialized goods. If so,
the bilateral experience seems different from results reported above
for world trade. Specifically, the share of bilateral trade represented
by middle-stage goods was no higher in 2006 than in 1990, whereas
the share of world trade represented by vertical specialized goods
was higher in 2006 than in 1990.

Since the definition of vertical specialized goods is not identi-
cal across studies, it is not possible to conclude with confidence that
the bilateral intermediate goods trade experience differs from that
of the other regions of the world. In a later section of this study, we
focus on the experience of individual industries that Sturgeon and
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Memodovic identify as being particularly “vertical specialization”
intensive, namely autos and machinery, to compare the bilateral
experience to the pattern reported in Sturgeon and Memodovic's
analysis. We also provide updated estimates of the share of inter-
mediate goods in total bilateral trade to assess whether adding
post-2006 data modifies existing assessments. Before doing so, we
summarize some explanations that have been provided for the rela-
tively constant share of overall intermediate goods trade in total
trade that has been identified for Canada-U.S. trade post-1990.

DETERMINANTS OF INTERMEDIATE GOODS TRADE

Hodgson (2008) identities and briefly assesses a number of
factors that might explain the lack of significant growth in integra-
tive bilateral trade over the past two decades. One possibility he
raises is that the gains from North American integration under the
Canada-U.S. Free Trade Agreement (CUSTA) implemented in 1989,
as well as from the North American Free Trade Agreement (NAF-
TA) implemented in 1994, were essentially fully realized by 2000.8
However, as we shall report in the next section, the share of overall
intermediate goods trade in total bilateral trade declined from 1990
to about 2002, and it was actually higher in 2008 than in 2002. This
pattern is inconsistent with a gradual exhaustion of the benefits of
integrative trade created by CUSTA and NAFTA.

Hodgson also raises the possibility that “border costs” have
increased, and that this development particularly discouraged bi-
lateral trade in intermediate goods. In this regard, Hodgson argues
that the primary source of border thickening in recent years has
been misaligned regulatory standards and not increased border
security in the post-2/11 period. He bases this conclusion on find-
ings reported by Burt (2009), although Burt’s conclusions were chal-
lenged by Globerman and Storer (2009).

Blank (2013, p. 3) characterizes the North American economy
in the early 1990s as “deeply integrated continental systems of sup-
ply chains structured by networks linking production centers and
distribution hubs across the continent.” The practical manifesta-
tion of this deep integration was that the cross-border movement
of goods increasingly consisted of intermediate rather than finished
products; however, he argues that the process of integration slowed
markedly by the late 1990s. Blank, like Hodgson, identifies “dys-
functional regulations” as a source of border thickening and also
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suggests that the initial gains from tariff reductions had largely
been internalized. He offers as additional possible explanations the
erosion of critical transportation and energy infrastructure and in-
adequate border facilities that siressed integrated production sys-
tems.

While Hodgson and Blank suggest possible reasons for bor-
der thickening in recent years, they do not explain why the sources
of border thickening should have spedifically discouraged trade in
intermediate goods relative to final goods. Conversely, Bridgman
(2010) and Sturgeon and Memodovic (2011) identify how the tar-
iff reduction process might have influenced the composition of in-
ternational trade. They argue that raw materials production tends
to depend upon local geographic conditions in a way that manu-
facturing does not. Geography is also important for agricultural
and forestry goods. Conversely, manufacturing is much less tied
to geographic conditions. Therefore, if trade costs decline, trade in
manufactured goods will be more responsive. Furthermore, tariff
reductions under the Kennedy Round were deeper for manufac-
tured goods than for raw materials. This development would fur-
ther contribute to a growth of trade in manufactured goods relative
to raw materials, agricultural and forestry goods.

It is less clear why a decrease in tariffs would encourage in-
creased trade in intermediate manufactured goods relative to final
manufactured goods. The explanation would appear to be that
tariffs are calibrated on the total value of goods crossing borders
rather than on the value added created in the originating country.
Consequently, goods whose value added is created primarily, or
entirely, in one country will incur lower effective tariff rates than
goods whose value added is intensively created using integrated
cross-border supply chains. As a consequence, a decrease in tariffs
is likely to promote the use of integrated cross-border supply chains
and, therefore, an increase in manufactured intermediate goods rel-
ative to final manufactured goods.

Available studies also identify several other variables that can
potentially influence the composition of traded goods. One such
variable is the volatility of the gross domestic products of the trad-
ing partners. For example, Chen (2010) develops a model of trade
which shows that intermediate goods {rade is more volatile than
trade in final products in response to demand shocks. The implica-
tion is that the major recession commencing in 2008, along with a
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subsequent decline in overall bilateral trade, could be expected to
resultin a decrease in the share of total trade accounted for by inter-
mediate goods trade, other things constant.

Exchange rate changes can also potentially influence the com-
position of trade flows given different rates at which exchange rate
changes are passed through to changes in export prices, as well as
different responses to the pass-through on the part of importers.
There is no a priori basis for expecting that intermediate goods trade
will be more strongly affected by exchange rate changes compared
to trade in final goods;® however, the share of intermediates in total
trade varies substantially across industries. Hence, to the extent that
the responsiveness of trade flows to exchange rate changes varies
across industries, such differences can indirectly affect the share of
intermediate goods trade in total trade by influencing the industrial
mix of traded goods.!

In the remaining sections of this paper, we present some ad-
ditional statistical evidence on the behavior of intermediate goods
trade as a share of bilateral trade. In particular, we update estimates
provided by Goldfarb and Chu, albeit using a different methodol-
ogy. We also offer some additional assessment of the factors con-
tributing to the changing importance of intermediate goods trade
in total bilateral trade over the past two decades.

MEASURING AND ESTIMATING COMPONENTS OF
TRADE

Two broad methodological approaches have been used to
measure trade in intermediate and final goods. One is based on in-
put-output tables for a domestic economy. For example, Feenstra
(1998) and Feenstra and Hanson (1999) construct a measure of in-
termediate trade in goods by using U.S. input-output tables to get
each U.S. industry’s purchases of specific inputs and then multi-
plying the estimated purchase of each input by the economy-wide
import share for that input. A second approach involves dividing
a country’s trade flows into final goods and intermediate goods
flows using the U.N.’s Classification by Broad Economic Categories
(BEC). The latter distinguishes final (consumer and capital goods)
from intermediate goods. Hence, the BEC is used to “map” Stan-
dard International Trade Classification (SITC) trade flows into final
and intermediate goods trade flows.® While both approaches have
their shortcomings, the fact that input-output tables are revised
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only periodically is of particular concern to us. Hence, we utilize
the second approach.

The primary source of data used in this study is the on-line
Dataweb site maintained by the United States International Trade
Commission. (USITC). The USITC data bank provides values for
U.S. trade (imports and exports} with Canada from 1990 through
2011along with detailed breakdowns by commodity using the STTC.
We extracted data on the value of trade flows at the 5-digit SITC
level and initially classified each flow into one of three categories:
fuel and lubricants, non-fuel final goods (both consumer and capital
goods), and non-fuel intermediate goods. We separated fuel trade
from trade in other goods because of the volatility of prices for oil
and natural gas. Also, most fuel imported from Canada into the U.S.
travels through pipelines. Hence, border security procedures post-
9/11 are unlikely to have affected this category of imports in any
significant way.

The classification of SITC codes into intermediate and final
goods categories was done in two steps. We first placed each SITC
code into one of the UN Broad Economic Categories (BEC) by using
a correspondence table downloaded from a United Nations Web
site.'* In some cases we needed to use our judgment when assign-
ing BEC codes, because the SITC Ccodes assigned by USITC were
not always consistent with Revision 3 of the SITC classification sys-

Table 1
BEC Codes Used to Measure Trade in Intermediate Goods

MNumber of SITC Codes in

BEC codes Description Correspondence Table
111 Food and beverages, primary, mainly for industry 44
121 Food and beverages, processed, mainly for industry 69
21 Industrial supplies not elsewhere specified, primary 228
22 Industrial supplies not elsewhere specified, processed 1,293
42 Parts and accessories of capital goods 202
(other than transport eguipment)
53 Parts and accessories of transport equipment 58
tem

Once the USITC trade data were classified by BEC code, we
followed the United Nations in assigning the following BEC codes
to the intermediate goods category: 111, 121, 21, 22, 42, and 53.
The descriptions of these BEC codes and the number of SITC codes
linked to each of them are provided in Table 1. Our analysis of total
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Canada-11.S. trade includes imports and exports whatever the re-
corded U.S. customs district of entry or exit. However, the majority
of bilateral trade is processed through customs districts that include
border land ports.® Our secondary data source is the online U.N.
COMTRADE database that is available by BEC code. When the clas-
sification in Table 1 is applied for non-fuel U.S. imports and exports
in 2012, our estimated breakdown for trade is reported in Tables 2
and 3. In comparing Tables 2 and 3, fuel is obviously a much more
important component of U.S. imports from Canada than of exports
to Canada.

Table 2

14.5. Imports from Canada in 2012, by Category of Goods {from COMTRADE BEC Data)

Category of Gaods Value in 2012 {US 5 Millions}
Total Goods S 327,482,229,979
Not Classified {(BEC 7) S 12,344,470,231
Fuel (BEC 3) S 104,085,590,509
Final Goods S 93,989,555,092
Non-fue! Intermediate Goods S 117,062,614,147

Table3

U.S. Exports to Canada in 2012, by Category of Goods (from COMTRADE BEC Data}

Category of Goods _ Value in 2012 {US $ Millions)
Total Goods s 291,674,879,742
Not Classified {BEC 7) S 13,321,206,373
Fuel (BEC 3) $ 17,776,640,382
Final Goods S 125,586,333,208
Non-fuel Intermediate Goods S 134,990,699,779

None of the trade flow breakdowns reported in this study are
adjusted for inflation. Price deflators are not available for individu-
al SITC codes or BEC categories and, in any case, our analysis looks
atratios of current-dollar values rather than absolute dollar values
themselves. Hence, when we examine the share of intermediate
goods in total trade, those shares will reflect changes in the physical
volumes of trade in the two categories of goods and changes in their
relative prices.
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By way of background, Figure 1 shows U.S. real imports from
Canada, as well as real exports to Canada over the period 1990~
2012.}* Real imports increased quite consistently from 1990-2000.
There was a sharp drop over the period 2001-2002 followed by a
gradual increase beginning in 2003 and continuing through 2007.
The sharp drop in real imports in 2008-2009 obviously reflects the
severe recession in North America, while the increase in real im-

Figure 1
Real U.5. Goods Trade with Canada {millions of 2000 U.5. 5}
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ports post-2009 likely reflects the economic recovery from the re-
cession. Real exports also increased consistently between 1990
and 2000, followed by absolute decreases in 2001 and 2002. This
decrease, as in the case of real imports, arguably is related to the
border disruptions after the 9/11 terrorist attacks. Growth in real
exports resumed from 2003-2007 and then declined sharply in the
recent recession. The subsequent recovery post-2009 parallels the
behavior of real imports.

It is clear from Figure 1 that the overall bilateral trade experi-
ence post-2001 differs from the prior experience. Specifically, real
imports declined slightly at an average annual rate of approxi-
mately 0.02 percent from 2001 to 2012 compared to an average an-
nual growth rate of about 7.5 percent from 1990 to 2001. Real ex-
ports grew at an average annual rate of slightly over 5 percent from
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1990 to 2001 and increased approximately 2 percent per year from
2001 to 2012. In sum, the growth rate of bilateral trade, particularly
U.S. imports from Canada, slowed significantly in the post-2001
period. Statistical studies cited earlier point to a thickening of the
Canada-U.5. border and to security-related policies and procedures
as contributing to the observed changes in the overall bilateral trade
performance post-2001. The simple time series behavior of overall
bilateral trade flows supports this assertion. It is therefore interest-
ing to observe whether the time series behavior of intermediate
goods trade as a share of total bilateral trade follows the pattern
illustrated in Figure 1. _

Figure 2 provides some evidence on this point. Specdifically, it
reports total U.S. intermediate goods imports from and exports to
Canada as a percent of total imports plus exports, where both the nu-
merator and denominator are net of the fuel category and expressed
in billions of U.S. dollars. A striking feature of Figure 2 is the consis-
tent decline in intermediate goods trade as a share of total bilateral
trade over the period from around 1990 to 2003, with the exception
of a single year’s increase. While the decline in the ratio from 2001
to 2003 is consistent with a post-9/11 thickening of the border for
intermediate goods relative to final goods, the consistency of the
decline starting well before 9/11 suggests that other phenomena
may also be relevant in the post-2001 period. We shall have more to
say about this in a later section. What is relevant to highlight at this
point is the difference between the pattern shown in Figure 2 and
the findings of Goldfarb and Chu reported earlier. While the lat-
ter conclude that Canada’s share of middle-stage goods trade with
its North American partners was more or less unchanged compar-
ing 1990 to 2006, our measure of intermediate goods’ share of total
bilateral trade in 2006 is somewhat below that of 1990.%

Figure 3 reports the share of intermediate goods imports as a
percentage of total U.S. non-fuel imports from Canada, while Figure
4 reports the share of intermediate goods exports as a percentage of
total U.S. non-fuel exports to Canada. Several observations might
be made regarding the two series shown in Figures 3 and 4. First,
while there is a fairly consistent decrease in the share of imported
intermediate goods from 1990 to 2000, the share of intermediate
goods exports is slightly higher in 2000 than it is in 1990. Second,
the shares in total trade of both intermediate imports and exports
decrease from 2001 to 2003. Third, while the share of intermediate
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goods exports decreases from 2004 to 2009 before staging a modest
increase, the share of intermediate goods imports increases fairly
strongly from 2004 to 2009. In this context, our findings are con-
sistent with results reported by Goldfarb and Chu. Since they look

Figure 2
Total Bilateral Intermediate Goods {net of fuel} as a Percentage of Total Bilateral Traded Goods {net of fuel)
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at exports and imports from Canada’s perspective, their reported
trade share series should be more or less mirror images of our series
which define exports and imports from the U.S. perspective. Indeed,
Goldfarb and Chu report that the share of middle-stage exports in
total Canadian exports declined over the period between 1990 and
2000, while the share of middle-stage imports in total Canadian im-
ports increased modestly over the same period. This is eéssentially
the mirror image of what we find from the U.S. perspective.

In summary, we find that bilateral intermediate goods trade
as a share of total bilateral trade (net of fuel) decreased in all but
one year over the period 1990-2003. It then increased fairly consis-
tently from 2003 to 2008 before plunging in late 2008-2009 and then
recovering post-2009. The end period (2011) value for the ratio was
about 2 percentage points higher than at its trough in 2009. How-
ever, the behavior of intermediate goods imports differs from that
of intermediate goods exports. Specifically, while the intermediate
goods share of total imports decreased consistently and substan-
tially from 1990 to 2000, the intermediate goods export share was
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Figure 3
Intermediate Goods tmports (net of fuel} as a Percentage of Total Imports (net of fuel)
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slightly higher in 2000 than in 1990. Conversely, while the interme-
diate goods share of total imports was higher in 2011 than in 2000,
the opposite is true for intermediate goods exports as a percentage
of total exports.

An inference to be drawn from our findings reported to this
point is that the time series behavior of total intermediate goods
trade as a share of total trade obscures important differences in the
behavior of intermediate goods imports and exports. Specifically,
over our full sample time period, intermediate goods imports as a
percentage of total imports follow a mirror image time series pat-
tern to that of intermediate goods exports as a percentage of total
exports, with the exception of theimmediate post-9/ 11 period when
both ratios decline. An implication of this observation is that factors
suggested as influencing both intermediate goods” import and ex-
port shares, such as tariff reductions, are unlikely to be important
explanations of intermediate goods trade shares in the bilateral con-
text. Rather, understanding the temporal behavior of intermediate
goods” share of total bilateral trade requires an understanding of
why the temporal patterns for intermediate imports and exports
differ. Itis to this issue that we now turn.
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Figure 4
Intermediate Goods Exports (net of fuel} as a Percentage of Total Exports (net of fuels)
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DIRECT AND INDIRECT CHANGES IN THE TRADE-
SHARES OF INTERMEDIATE GOODS

Conceptually, for any definition of intermediate goods, the
intermediate goods trade ratio for all industries is the sum of the
products of the industry-level intermediate goods trade ratios mul-
tiplied by the shares of each industry in total trade. As a result, the
ratios of imported or exported intermediate goods to total import-
ed or exported goods will be influenced by changes in the indus-
try mix of imports and exports (holding the share of intermediate
goods in total trade for each industry constant), and by changes
in the share of intermediate goods in total trade for each industry
(holding industry constant). Separating the influences of these two
broad phenomena could provide insight into the more specific fac-
tors that have affected the behavior of bilateral intermediate goods
trade that was outlined in earlier sections of this study.

Tables 4 and 5 report data for U.S. imports by two-digit SITC
industries for the years 1990, 2001 and 2011. Specifically, Table 4
reports an industry’s share of total non-fuel U.S. imports from Can-
ada for each sample year. Since the majority of all two-digit indus-
tries account for a very small share of total U.S. imports from Can-
ada, we report results in Table 4 only for the “top ten” industries in
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terms of shares of total imports averaged over all three years.® The
ten industries for which data are reported in Table 4 account for
approximately 60 percent of all non-fuel U.S. imports from Canada
averaged over the three sample years.

As seen in Table 4, the share of total U.S. non-fuel imports ac-
counted for by the ten most import-intensive industries decreased
consistently over the three sample years. To the extent that these in-
dustries are characterized by above or below-average intermediate
goods trade intensities, their declining importance in total non-fuel
imports from Canada would contribute to a decrease (increase) in
the intermediate goods intensity of non-fuel imports.

Table 5 reports the ratio of intermediate goods imports to total
non-fuel imports for the ten industries listed in Table 4, as well as
the ratio of intermediate goods imports to total imports for all two-
digit SITC industries. Several observations might be highlighted.
One is that the largest import sector (road vehicles) experienced a
decrease in its share of total non-fuel imports over the period 1990
to 2001. It also experienced a decline in the share of imports ac-
counted for by intermediate goods over that same period. While
the second phenomenon directly contributes to a decrease in the
overall ratio of intermediate goods imports to total imports, the
first contributes to an indirect increase in the ratio. Hence, the con-
tribution of road vehicles to intermediate goods trade intensity of
imports as a whole is mixed for the first half of the sample period.
Over the period 2001-2011, the share of total imports accounted for
by road vehicles continued to decrease, although the ratio of in-
termediate goods imports to total imports remained constant. As
a consequence, the contribution of road vehicles over the period
2001-2011 was to increase the ratio of intermediate goods imports
to total imports for the full sample of industries.

A second observation is that several other relatively promi-
nent import sectors also had a “mixed” influence on the behavior
of overall intermediate goods imports relative to total non-fuel im-
ports. For example, over the period 1990 to 2001, the intermediate
goods share of imports declined for power generating machinery;
however, its share of import trade increased.” Miscellaneous man-
ufacturing saw the intermediate goods share of imports increase,
while its share of imports also increased. The former development
contributes directly to an increase in the all-industry share of im-
ports comprised of intermediate goods, while the latter develop-
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Table 4
Industry Share of Non-Fuel 1.S. Imports from Canada
(Selected Years)

Import Share

SITC2 Industry 1990 2001 2011
78 Road Vehicles 32% 27.6% 22.7%
64 Paper and Paperboard 7.7% 5.4% 3.5%
93 Special Transactions (NEC) 4.6% 6.0% 4.0%
68 Non-Ferrous Metals 4.8% 3.4% 6.6%
71 Power Generating Machinery 3.4% 3.6% 3.1%
77 Electrical Machinery 4.1% 3.2% 2.4%
79 Other Transport Equipment 2.9% 3.8% 2.7%
74 General Industrial Machinery 2.1% 3.1% 3.5%
24 Corlk and Wood 3.4% 3.5% 1.4%
39 Misc. Manufacturing 1.6% 2.8% 2.6%

Sums of Shares 66.6% 58.4%  52.1%

Source: USITC Dataweb

Tahle 5
Intermediate Goods Imports/Total {Non-Fuel) Imports
(Selected Years)

Ratio

SITC 2 Industry 1990 2001 2011
78 Road Vehicles 22 18 18
64 Paper and Paperboard 99 94 87
93 Special Transactions (NEC) 0 0 0
68 Non-Ferrous Metals 100 100 100
71 Power Generating Machinery 94 92 91
77 Electrical Machinery 29 72 66
79 Other Transport Equipment 52 23 33
74 General Industrial Machinery 46 43 42
24 Cork and Wood 100 100 100
89 Misc. Manufacturing 28 35 39

Average (all industries) 56 48 54

Source: USITC Dataweb

ment lowers that share. On the other hand, in the case of paper and
paperboard, electrical machinery, other transportation equipment,
and general industry machinery, changes in the two share ratios
summarized in Tables 4 and 5 both contribute to a decrease in the
overall ratio of intermediate goods imports to total imports.
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A third broad observation is that changes in the ratio of inter-
mediate goods imports to total non-fuel imports are relatively mod-
est for most industries in Table 5 over the period 2001-2011. Hence,
changes in the overall ratio for all industries over this period are
likely to reflect changes primarily in the composition of industry
shares of imports over that period.

Figure 5
Intermediate Goods Share of Imports Fixing Industry-level Trade Shares
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The broad inferences drawn from Tables 4 and 5 are under-
scored by Figures 5 and 6. Figure 5 shows the actual ratio of inter-
mediate goods imports to total imports over the period 1990-2011, as
well as two counterfactual ratios. One is the calculated ratio when
industry-level shares of total imports are held constant at their 1990
values. A second is the calculated ratio when industry-level shares
of imports are held constant at their 2011 values. The two counter-
factual time series control for the influence of changing industry
composition of imports using what are effectively Laspeyres and
Paasche index weights. To the extent that changing industry com-
position has no influence on the ratio of intermediate goods imports
to total imports, the two fixed-weight time series would not differ
very much from the actual time series.
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Turning to Figure 5, we see that the two fixed industry trade-
share time series decline over the period 1990-2001, as does the
actual time series of intermediate goods imports as a share of total
imports. However, the slope of the actual series is steeper than the
slopes of the fixed weight time series. This is consistent with our
earlier assessment that the behavior of the intermediate goods share
for total imports reflects changes in industry shares of imports, as
well as changes in the intermediate goods import intensities of in-
dividual industries. On the other hand, the two fixed weight time
series are relatively constant from 2001 to 2011, whereas the actual
time series increases sharply over that period. Hence, changing
industry shares of imports appear to have a substantial influence on
the intermediate goods share of total imports over that latter time
period.

Figure 6
Intermediate Goods Share of imports Fixing Industry-level Intermediate Goods Shares
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The two counterfactual series in Figure 6 complement those
in Figure 5 by holding industry-level intermediate goods shares
constant over time. Figure 6 shows that changes in intermediate
goods’ share of total imports are partly influenced by changes in
the trade shares of leading import industries from 1990 to around
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2001. Thereafter, changes in intermediate goods’ share of imports
are almost entirely explained by changes in the shares of individual
industries in total imports.

Table 6 reports the industry shares of non-fuel U.S. exports
to Canada for the ten two-digit industries enjoying the largest ex-
port shares. There is clearly overlap with the leading import indus-
tries, with road vehicles dominating both import and export trade.
Table 7 reports intermediate goods’ share of exports for the same
ten industries as in Table 6 for the three selected years. As SITC 78is
the largest export sector, it might be expected to have a prominent
impact on the behavior of overall intermediate goods exports to to-
tal exports. Since the share of exports of road vehicles attributed to
intermediate goods was virtually unchanged over the period 1990-
2001, the decreased share of exports accounted for by road vehicles,
in conjunction with the slightly below-average intermediate goods
trade intensity of that export sector, contributes to the modest in-
crease in the overall ratio of intermediate goods exports to total ex-
ports from 1990 to 2001 as identified in Figure 4.

A similar impact could be expected from the declines in the ex-
port shares of miscellaneous manufacturing, specialized machinery,
and office machines. By analogous reasoning, the increased export
shares of power generating machinery would also contribute to an
increase in the ratio of intermediate goods exports to total exports.
In short, changes in industry export shares arguably influenced the
behavior of intermediate goods exports as a share of total exports in
the first half of our sample period.

Changes in the ratios of intermediate goods exports to total
exports for individual industries are also clearly relevant to under-
standing the behavior of the overall ratio of intermediate goods ex-
ports to total exports between 1990 and 2001. While Table 7 shows
very modest changes for the majority of the industries, there were
substantial decreases in the ratios for general industrial machin-
ery, electrical machinery and other transport equipment. In short,
changes in the overall intermediate goods ratio for exports reflect
both changes in industry export shares and changes in intermedi-
ate goods trade intensities for individual industries over the period
1990-2001.

A somewhat different picture emerges for the period 2001 to
2011. While the industry-level export shares of the largest export
sectors differ when comparing 2001 to 2011, the differences are
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Table 6
Industry Share of Non-Fue! U.S. Exports to Canada
(Selected Years)

Export Share
SITC2  Industry 1990 2001 2011
78 Road Vehicles 23% 20.4% 19.4%
74 General Industrial Machinery 6.1% 6.5% 6.4%
77 Electrical Machinery 8.4% 6.7% 5.0%
89 Misc. Manufacturing 5.0% 4.7% 4.8%
72 Specialized Machinery 4.1% 2.8% 4.0%
71 Power Generating Machinery 5.2% 6.6% 3.4%
69 Manufactures of Metal n.e.s. 2.9% 4.1% 3.6%
75 Office Machines 4.5% 3.7% 3.2%
75 Other Transport Equipment 2.3% 2.5% 2.9%
87 Scientific Instruments 2.5% 3.0% 2.4%
Sum of Shares
Source: USITC Dataweb
Table 7
Intermediate Goods Exports/Total (Non-Fuel) Exports
{Selected Years)

SITC2  Industry 1990 2001 2011
78 Road Vehicles 51.3% 51.5% 35.9%
74 General Industrial Machinery 54.5% 48.9% 46.7%
77 Electrical Machinery 83.2% 77.2% 73.5%
85 Miscellaneous Manufacturing 15.9% 21.6% 26.0%
72 Specialized Machinery 35.8% 35.2% 28.6%
71 Power Generating Machinery 84.0% 85.0% 74.4%
69 Manufacturers of Metal n.e.s. 82.4% 84.0% 79.3%
75 Office Machines 32.4% 31.1% 25.4%
79 Other Transport Equipment 54.3% 43.0% 6.4%
87 Scientific Instruments 15.1% 12.5% 10.2%

Average (all industries) 58.0% 57.2% 50.9%

Source: USITC Dataweb
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fairly small for the most part. On the other hand, several indus-
try-level changes in the ratio of intermediate goods exports to total
exports are quite substantial. This phenomenon is quite noticeably
the case for road vehicles, specialized machinery, power generat-
ing machinery and other transport equipment, where the relevant
ratio decreased. The inference one might draw is that changes in the
overall ratio of intermediate goods exports to total exports reflect,
to a significant extent, changes in the intermediate goods ratios for
individual industries over the full sample period, and particularly
-over the second half of the sample period.

Figure 7
Intermediate Goods Share of Exports Fixing Industry-tevel Trade Shares
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Figures 7 and 8 support this interpretation of the time series
reported in Figure 4. Specifically, Figure 7 shows that for the period
1990-2001, the ratio of intermediate goods exports to total exports
decreases, even if industry-level trade weights are held constant,
while Figure 8 shows that the ratio actually increases if only industry
shares of total exports are allowed to change over that same period.
For the period 2001-2011, Figure 7 documents that the decrease in
the ratio has virtually nothing to do with changing industry shares
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Figure 8
Intermediate Goods Share of Exports Fixing Industry-level Intermediate Goods Shares
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of exports. This is seen by the fact that the two counterfactual se-
ries holding constant industry-level shares of total exports virtually
overlap the actual ratio of intermediate goods exports to total ex-
ports. Similar information is provided by Figure 8 which shows that
if one holds industry-level intermediate goods share constant at ej-
ther their initial or end period values, there would have been little
change over time in the overall intermediate goods ratio. Equiva-
lently, changes in the industry level composition of total exports
had little impact on changes in the overall intermediate goods ratio
for exports from 2001 to 2011.

In sum, the behavior of two-way Canada-U.S. intermediate
goods trade over the period 1990-2001 reflects the combined impacts
of changes in the importance of individual exporting and importing
industries, as well as changes in the intermediate goods intensities
of exports and imports. Over the period 2001-2011, changes in in-
dustry-level intermediate goods intensities do not seem relevant to
explaining changes in the behavior of bilateral intermediate goods
imports as a share of total imports. Rather, only changes in the in-
dustrial mix of imports seem relevant. Conversely, changes in in-
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dustrial mix are seemingly relatively unimportant as an explana-
tion of changes in the behavior of U.S. intermediate goods exports
as a share of total exports to Canada. For the latter phenomenon, the
relevant influence seems to be changes in the intermediate goods
intensities of individual export industries, particularly over the pe-
riod 2001-2011.%8

This mixed and varying pattern of influences on the overall
ratio of intermediate goods trade to total non-fuel trade for imports
versus exports suggests that there is unlikely to be a single explana-
tion of the overall ratio for two-way trade. Indeed, it is unlikely that
there is a single explanation of the ratio of intermediate goods trade
to total trade for imports and exports taken separately. The next sec-
tion of this paper considers possible explanations in more detail.

Table 8
Intermediate Goods Shares for U.S. Trade with the World

Year Exports Imports Exports + Imports
1995 62% 47% 54%
1998 59% 45% 51%
1999 60% 44% 51%
2000 62% 44% 51%
2001 60% 42% 50%
2002 61% 41% 49%
2003 62% 41% 49%
2004 61% 43% 50%
2005 61% 43% 50%
2006 60% 44% 50%
2007 60% 43% 50%
2008 60% 44% 51%
2009 60% 41% 49%
2010 61% 42% 50%
2011 61% 44% 51%
2012 60% 44% 51%

Source; COMTRADE Data, November 30, 2013.

EXPLAINING THE PATTERN OF BILATERAL
INTERMEDIATE GOODS TRADE

Some insight into the factors influencing the pattern of bilater-
al intermediate goods trade might be obtained by considering how
U.S. intermediate goods trade with countries other than Canada
varied over our sample time period. Table 8 reports our calculations
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of intermediate goods share of total U.S. trade with the world for
selected years. It shows a pattern that is similar to that of Canada-
U.S. bilateral trade. Specifically, two-way intermediate goods trade
as a share of total U.S. trade with the world decreases from 1995
to 2002 and then increases slightly through 2005. Furthermore, the
ratio at the end. of 2010 is about equal to the ratio in 2005. Thus, the
behavior of U.S. intermediate goods trade with the world is similar
to its pattern of overall intermediate goods trade with Canada over
the period 1990-2011; however, there are slight differences when
considering imports and exports separately. As shown in Figure 3,
in the case of Canada-U.S. trade, intermediate goods imports as a
share of total imports decreased from 1990 through approximately
2003 and then essentially increased for the rest of the time period.
In the case of U.S. trade with the world, intermediate goods imports

Figure 8

Influence of Changing Industry Shares versus Changing Intermediate Gods Intensities

Changing Industry Shares Changing Intermediate Goods Intensity
1950-2001 2001-2011 1890-2001 2001-2011
Imports Relevant Relevant Relevant Irrelevant
Exports Relevant Irrelevant Relevant Relevant

as a share of total imports also decreased noticeably from 1995 to
2002;* however, the subsequent increase in the share is somewhat
more modest than in the case of Canada-U.S. trade. For exports, the
intermediate goods share of U.S. trade with the world is essential-
ly unchanged over the period 1995-2010, whereas Figure 4 shows
a modest increase from 1990 to 2001 for U.S share of exports to
Canada and then a fairly pronounced decrease through 2009.

In short, the pronounced decrease in U.S. intermediate goods
exports to Canada as a share of total non-fuel exports in the post-
2001 period stands out as a distinctive feature of U.S. international
trade. This suggests that factors generally influencing U.S. trade re-
lations with its other trading partners are unlikely explanations for
the distinctive feature of Canada-U.S. trade in intermediate goods;
namely the marked decrease in U.S. exports of intermediate goods
to Canada as a share of total U.S. exports to Canada. As discussed
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earlier, this decrease is almost entirely due to a decrease in the
ratio of intermediate goods exports to total exports at the industry
level. As seen in Table 7, the industry-level decrease is especially
prominent in two SITC categories when comparing 2011 to 2001:
road vehicles (SITC 78) and other transport equipment (SITC 79).2
Hence, an understanding of why the ratio declined in these two ex-
port industries would help explain the behavior of the overall ratio
of intermediate goods exports to total exports.

One explanation for the decline in the ratio observed for “oth-
er transportation equipment” is the fact that the U.S. government
swept all data on aircraft exports into a single category which the
BEC correspondence table classifies as a final good. Hence, begin-
ning in 2009, exports of aircraft parts are identified as final goods
exports rather than as intermediate goods exports. The decline in
intermediate goods share of exports from 2001 to 2011 reported in
Table 7 is, therefore, overstated. As well, the slight recovery in in-
termediate goods exports as a share of total exports over the period
2009-2011 is likely understated. However, the bias owing to reclas-
sification is arguably relatively small. Specifically, intermediate
goods exports as a share of total exports averaged 50.4% over the
period 2009-2011 when SITC 79 is included in the series and 51.8%
when it is excluded.

The change in the ratio of intermediate goods exports to total
exports in the transportation equipment sector might also be ex-
plained by a changing pattern of geographical specialization for
road vehicles (SITC 78). Specifically, U.S.-based manufacturers may
have chosen to assemble more cars in their Mexican affiliates than
in their Canadian affiliates. As a consequence, U.S. parts suppli-
ers may have exported more parts to Mexico than to Canada. This
speculation is certainly supported by the information summarized
in Figure 10 which shows the behavior of intermediate goods ex-
ports (automotive parts and assemblies) as a share of total automo- -
tive goods exports to Mexico and Canada, respectively.® Figure 10
shows a dramatic divergence in the series for the two countries.
Whereas U.S. exports to Mexico are increasingly intermediate
goods-intensive post-2005, the share of intermediate goods in total
automotive goods exports to Canada decreases post-2004.

The increase in U.S. exports of vehicle parts to Mexico is con-
sistent with Mexico’s growing North American share of light ve-
hicle (car and light truck) production. This share grew from 6%
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Figure 10
Intermediate Goods as a Share of U.S. Automotive Goods Exports
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in 1990 to 11% in 2000 and then to 19% in 2012. In 2008, Mexico
surpassed Canada for the first time as the second-largest producer
of light vehicles in North America, after the United States. Indeed,
Mexico’s production gap with Canada increased every year from
2008 to 2012.% Klier and Rubenstein (2013) credit Mexico’s expan-
sion in auto production capacity to its low auto industry wage rate
compared to the U.S. and Canada. Also, a shiftin the mix of vehicle
production toward small vehicles favored vehicle production in
Mexico, as its plants were primarily designed to produce small ve-
hicles. Finally, Mexico’s vehicle exports outside North America in-
creased substantially post-2001 given the proliferation of {ree trade
agreements that Mexico signed with the European Union and vari-
ous countries in Asia. The rapid growth of vehicle sales undoubt-
edly increased Mexican demand for vehicle parts.

In a similar manner, the growth of the vehicle assembly sec-
tor in Mexico can help explain the marked decline in the share of
U.S. imports from Canada accounted for by SITC 78 (road vehicles)
over the period 2001-2011. Specificatly, the U.S. may have increased
imports of road vehicles from Mexico in preference to importing ve-
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hicles from Canada. This phenomenon contributes to the growth in
intermediate goods imports as a percentage of total imports over the -
period 2003-2011 as shown in Figure 3. This is because intermediate
goods imports as a share of total imports for road vehicles are well
below the average for all SITC industries. Hence, a declining import
share for road vehicles would contribute to a higher average ratio
of intermediate goods imports to total imports. Support for this in-
terpretation is provided in Figure 11 which shows the shares of U.S.
imports of cars and light trucks from Canada and Mexico. Canada’s
share in 2011 is significantly below its value in 2004, whereas the
reverse is true for Mexico.

Other explanations for the post-2001 observed decreases in
the ratio of intermediate goods exports to total exports shown in
Figure 4 are less obvious. For example, it seems likely that border
delays owing to post-9/11 security procedures contributed to the

Figure 11
Shares of U.S. Imports of Passenger Vehicles from Canada and Mexico
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observed decreases in both imports and exports of intermediate
goods as a share of total imports and exports, respectively, in the
2001-2002 time period. However, it seems unlikely that tightened
border security impacts persisted beyond 2003, primarily because
the pattern identified for intermediate goods’ share of imports is
the mirror image of the pattern identified for intermediate goods’
share of exports. There is no reason to believe that border delays
adversely impacted U.S. exports of intermediate goods to Canada
while promoting U.S. imports of intermediate goods from Canada,
especially since North American executives, as well as statistical
evidence, consider post-9/11 border disruptions as more severe for
goods entering the U.S. than for goods entering Canada.?

Similar reasoning militates against increased product regula-
tions applied by customs officials as a robust explanation of the pat-
terns of trade illustrated in Figures 3 and 4. It is implausible that
regulatory changes in Canada affecting cross-border trade could be
so different from regulatory changes in the U.S,, such that the ex-
port share of intermediate goods would behave so differently from
the import share of intermediate goods over the period 2001-2011.

The severe recession of 2008-2009 does appear to have con-
tributed to a relatively short-run decrease in the ratio of interme-
diate goods trade to total trade for both imports and exports. As
discussed earlier, this result likely reflects the fact that intermedi-
ate goods trade is more sensitive to business cycle conditions than
trade in final goods.

There is also some support for the argument that trade in
intermediate goods is less sensitive to changes in exchange rates
compared to trade in final goods. Over the period 2003-2011, the
Canadian dollar generally increased in value relative to the US.
dollar. One would expect this development to discourage incredsed
U.S. imports from Canada while encouraging U.S. exports to Can-
ada. If intermediate goods experience weaker exchange rate “pass
through” than final goods, the ratio of intermediate goods imports
to total imports could be expected to generally increase over the pe-
riod 2003-2011. This is because intermediate goods imports would
decline more slowly than total imports. In fact, this appears to
be the case over the time period 2003-2011. As well, intermediate
goods exports could be expected to increase at a slower pace than
total exports given a decline in the U.S. dollar over the period 2003-
2011. The information in Figure 4 supports this expectation. As a
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practical matter, we cannot assess the importance of the growth of
Mexico’s auto assembly sector relative to changes in the Canada-
U.S. exchange rate as determinants of observed patterns of bilat-
eral trade intensity. These trends basically occurred over the same
time period. However, it is plausible that the apprediation of the
Canadian dollar over the past decade contributed, at the margin, to
increased production of motor vehicles in Mexico.

It is also possible that other industries besides autos help to
explain the post-2001 decline in intermediate goods exports as a
share of total U.S. exports to Canada. When measured by looking
at the change in the product of industry-level intermediate goods
shares multiplied by the industry’s share of exports (in either 1990
or 2011), about half of the decline in the overall intermediate goods
share of exports is attributable to road vehicles. In addition to the
“Other Transportation” industry where changes in industry-level
intermediate goods shares may be largely the outcome of the statis-
tical reclassification described above, a number of other industries

Figure 12
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might account for a modest, but non-trivial, portion of the decline
as a consequence of increased U.S. outsourcing. Among the most
likely candidates are the following SITC codes: 71, 72, 76, and 77.2
All four of these industries are in the machinery and equipment sec-
tion of the SITC classification, and they account for between roughly
three and seven percent of the total drop in the intermediate goods
share for U.S. exports. Of these four industry codes, we select SITC
77, “Electrical Equipment”, for greater scrutiny given the important
role that outsourcing has played in this industry in recent years.

The intermediate goods share for SITC 77 is shown in Figure
12 for U.S. exports to Canada, China, and Mexico. The graph shows
a fairly constant intermediate goods share for Mexico, while the se-
ries for Canada and China have been much more variable since 1996.
Beginning around 2000, there is a noticeable negative relationship
between the two series for Canada and China. Spedifically, from
2000 through 2007, the intermediate goods share rose for China and
fell for Canada. This pattern is consistent with China displacing
Canada as a location for the use of U.S. intermediate goods in the
assembly of electrical machinery. After 2009, however, the inter-
mediate goods share rebounds somewhat for Canada and declines
significantly for China. Interestingly, this post-2009 reversal for Can-
ada and China coincides with a rebound of the intermediate goods
intensity of all U.S. exports to Canada. As a result of the reversal of
the 2000-2007 pattern, SITC 77 accounts for a smaller portion of the
change in the overall intermediate goods share of exports between
2001 and 2011 than it does between 2001 and 2007. Nevertheless, on
balance, post-2000 shifts of production to China reduced the inter-
mediate goods intensity of U.5. exports of electrical machinery and,
likely, of other machinery and equipment industries.

CONCLUSIONS AND POLICY IMPLICATIONS

This paper identifies a number of important changes over time
in the intermediate goods intensity of Canada-U.S. trade. An im-
portant finding is that the time series of Canada-U.S. intermediate
goods trade intensities have mirror-image shapes for U.S. imports
and exports. The mirror-image time series pattern is reflected in Fig-
ure 13 which shows the intermediate goods’ share for U.S. exports
to Canada minus the corresponding value for U.S. imports. Broadly
speaking, the figure shows that from 1990 to around 2001, interme-
diate goods exports as a share of total exports increased faster than
intermediate goods imports as a share of total imports. The reverse

34 Canadian-American Public Policy




Figure 13
Intermediate Goods Share for U.S. Exports to Canada
Minus Share for U.S. Imports from Canada
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was true from 2001 through 2011. Furthermore, the determinants of
the pattern summarized in Figure 13 arguably differ as they apply
to imports and exports. Specifically, changing industry-level shares
of trade seem to matter much more for imports than for exports,
while changes to industry-level intermediate goods share are the
driving force for exports.

Given that our ultimate goal is to guide policy makers with
an interest in Canada-U.S. trade, we focus on identifying patterns
in intermediate goods intensity that are specific to bilateral trade.
Patterns that are found in U.S. trade with the world in general will
not require a Canada-specific policy response. The pattern we iden-
tify that is of greatest relevance for Canada-U.S. trade policy is the
decrease in the intermediate goods share of U.S. exports to Canada
from roughly 2001 through 2009. We find some evidence that the
industry-level declines in intermediate goods intensity for U.S. ex-
ports to Canada are associated with shifts of assembly operations
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to low-wage locations such as Mexico in the case of the automotive
industry and, to a lesser extent, to China in the case of electrical
machinery.

The appropriate policy response to these observed patterns
is unclear. The fact that declining intermediate goods intensity is
greatest for SITC codes in the “equipment” section of the indus-
trial classification might be cause for concern, since it could lead to
Canada losing access to intermediate inputs for high valued-added
sectors such as the automotive industry. At the same time, it might
also be true that assembly activities in China and perhaps also Mex-
ico could involve relatively low value and, as a result, this changing
trade pattern might be of little concern to Canada. The link be-
tween intermediate goods trade and global value chains means that
policy makers must be aware of changing patterns of intermediate
goods intensity. This paper has provided important contributions
toward describing and explaining these patterns, as well as deter-
mining their significance. Perhaps the simple message for Canadian
policymakers is that North American firms are increasingly inte-
grated into global value chains, and that the economic importance
of North American production integration is tied to closer trade and
investment relationships with other parts of the world.

Our analysis also suggests that initiatives to expedite com-
mercial shipments of intermediate goods (such as FAST) offset bor-
der-thickening related to post-9/11 border security developments.
Additional initiatives to lower border costs could therefore further
promote intermediate goods trade. While our arialysis does not
clearly identify increasing regulatory cost burdens as a factor dis-
couraging trade in intermediate goods particularly, the harmoniza-
tion and streamlining of border regulations is still undoubtedly a
worthwhile policy to pursue.
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ENDNOTES

1 See Blank (2009) for a discussion of the distinction and its rel-
evance to policymakers.

2 The results for Canada’s total trade are similar to those for trade
with its North American partners.

® Hodgson (2008).

* The share of entry-stage exports was the same in 2006 as in 1990,
while end-stage exports” share was correspondingly higher in 2006
than in 1990. The share of entry-stage imports was lower in 2006
than in 1990, while the reverse was true for end-stage imports. The
changes were relatively small in all cases.

5 Goldfarb and Chu report that Canada’s top twenty-five exports
and imports accounted for approximately 85% of its total goods
trade with the world in 2006.

¢ Feenstra (1998) reports that agrculture and raw materials
accounted for a major decline in the share of U.S. trade over the
period 1950-1995.

7 Customized intermediate products are those they deemed likely
to be used in specific final products, or at least in relatively narrow
classes of products. Generic intermediates are products likely to be
used in a wide range of final products, as well as products made in
large, standardized batches.

¢ Blank (2009) argues that much of the relevant bilateral production
integration took place prior to CUSTA.

? Oguro, Fukao and Katu (2008) show that intra-industry trade is
less sensitive to exchange rate changes than inter-industry trade.

¥ See Miroudot, Lanz and Ragoussis (2009).

" See Bergstrand and Egger (2008) for an illustration of this meth-
odology.
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12 We used the downloadable BEC — SITC Rev. 3 correspondence file
available from the United Nations Statistics Division at http:/ / un-
stats.un.org/unsd/ cr/registry /regdnld.asp?Lg=1.

¥ In 1990, bilateral trade through the northern border U.S. customs
districts accounted for around 85 percent of total bilateral trade. In
2011, the share was around 77 percent.

* Real imports are deflated by the U.S. Import Price Index for Can-
ada, while real exports are deflated by the U.S. Producer Price Index
(PPI) for manufacturing. Georgopoulos (2008) recommends using
the PPI for manufacturing, since around 90% of Canada’s imports
from the U.S. are manufactured goods.

¥* Qur findings do support Goldfarb and Chu’s observation that
trade in middle-stage goods as a share of total trade decreased from
2000 to 2003 and then increased through 2006. We also note that
our measure of intermediate goods includes primary goods that are
likely excluded from Goldfarb and Chu’s measure.

1 Import shares in each year for every two-digit industry are avail-
able from the authors upon request.

17 Since power generating machinery is characterized by an above
average ratio of intermediate goods imports to total imports, the
former phenomena will lower the all-industry share of imports
consisting of intermediate goods, while the latter will increase the
share.

® A summary of these various impacts is provided in Figure 9.

1% See Table 8.

2 For these two industries, intermediate goods are likely to be verti-
cal specialized or middle-staged as defined in an earlier section.

! Figure 10 is based on lists of HTS codes for passenger vehicles
and light trucks (final goods) and automotive parts and assemblies
(intermediate goods) that were created by the U.S. Department of
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Commerce. These lists are accessible through the USITC Dataweb
Web site. These HTS-based decompositions into intermediate and
final goods will include some intermediate goods that are not in-
cluded in SITC 78.

2 Gee Klier and Rubenstein (2013).

% For a full discussion of this asymmetry in border thickening, see
Globerman and Storer (2008).

#The descriptions of these four industries are: SITC 71, Power Gen-
erating Machinery and Equipment; SITC 72, Specialized Machinery;
SITC76, Telecommunications and Sound Recording Apparatus; and
SITC 77, Electrical Machinery, Equipment, and Apparatus.

42 Canadian-American Public Policy




CANADIAN-AMERICAN PUBLIC POLICY
Occasional papers on a wide range of issues in U.S.-Canadian relations

CAPP 1: April 1990 — Canada-U.S. Relations in the Bush Era
Joseph T. Jockel

CAPP 2 July 1990 — Transboundary Air-Quality Relations: The
Canada-United States Experience
John E. Carroll

CAPP 3: October 1990 — Canadian Culture, the Canadian State,
and the New Continentalism
Allan Smith

CAPP 4: December 1990 — Forests, Timber, and Trade: Emerging
Canadian and U.S, Relations
under the Free Trade Agreement
Thomas R. Waggener

CAPP 5: March 1991 — Change and Continuity in Canada-U.S.
Economic Relations
William Diebold

* CAPP 6: June 1991 — Trade Liberalization and the Political
Economy of Culture: An International
Perspective on FTA
Graham Carr

CAPP 7: September 1991 — If Canada Breaks Up: Implications
for U.S. Policy
Joseph T. Jockel

* CAPP 8: December 1991 — Ogdensburg Plus Fifty and Still
Counting: Canada-U.S. Defense Relations
in the Post-Cold War Exa
Joel]. Sokolsky

* CAPP 9: March 1992 — The Regulation of U.S.-Canada Air
‘Transporiation: Past, Present and Fuiure
Martin Dresner

* CAPP 10: June 1992 — Emerging Issues in the U.S.-Canada
Agricultural Trade Under the GATT and FTA

Theodore H. Cohn
* Out of print

Changes in Canada-U.S. Trade In Intertnediate Vs. Final Goods: 43
Identification and Assessment/ Globerman/Storer




CAPP 11: September 1992 - Settling U.S. - Canada Disputes:
Lessons For NAFTA
Annette Baker Fox

CATP 12: December 1992 — Canada-U.S. Electricity Trade and
Environmental Politics
William Averyt

CAPP 13: June 1993 — Canadian Politics in a Global Economy
Gordon T. Stewart

CAPP 14: September 1993—The Intersection of Domestic and
Foreign Policy in the NAFTA Agricultural Negotiations
Theodore H. Cohn

¥ CAPP 15: Novemnber 1993-—A New Global Partnership:
Canada-U.5. Relations in the Clinton Era
John Kirton

CAT? 16: December 1993 — The Impact of Free Trade on
Canadian- American Border Cities
Peter Karl Kresl

CAPP 17: April 1994 — North American Social Democracy in
the 1990s: The NDP in Ontario
Mildred A. Schwartz

CAPP 18: August 1994 — The Politics of Health Care Reform
in Canada and the United States
Antonia Maioni

CAPP 19: October 1994 — Pubtic Policy and NAFTA: The Role
of Organized Business Interests and the Labor Movement
Henry J. Jacek

CATPT 20: December 1994-- The Secret of Transforming Art Into
Gold: Intellectual Property Issues In Canada-U.S. Relations
Myra]. Tawfik

CAPP 21: January 1995—Anticipating The Impact of NAFTA on
Health And Health Policy
Pauline V. Rosenau, Russell D. Jones, Julie Reagan Watson
and Carl Hacker

44 Canadian-American Public Policy




CAPP 22: June 1995--Regulation, Industry Structure, and the
North Atlantic Fishing Industry
Peter B. Doeringer, David G. Terkla and Audrey Watson

* CAPP 23: November 1995--The Moral Economy of Health
and Aging in Canada and the United States
Phillip G. Clark

CAFPP 24: December 1995--Multilateralism or Bilateralism in
the Negotiation of Trade-Related Investment Measures?
Elizabeth Smythe

CAPP 25: February 1996--The Abortion Controversy in Canada
and the United States
Raymond Tatalovich

CAPP 26: May 1996—Health Care Reform or Health Care
Rationing? A Comparative Study
Joan Price Boase

CAPP 27: September 1996—Resolving The North
American Subsidies War
Peter Moric

* CAPP 28: December 1996—Calling Maggie’s Bluff:
The NAFTA Labor Agreement and the
Development of an Alternative to Neoliberalism
Stephen Herzenberg

* CAPP 29: April 1997-—The Long Journey to Free Trade
in UU.5.-Canada Airline Services
Michael W. Pustay

CAPP 30: July 1997—Arxe Canadian and U.S. Social
Assistance Policies Converging?
Gerard Boychuk

CAPP 31: November 1997—Observing the Rules:
Canada-U.S. Trade and Environmental Relations
Annette Baker Fox

CAPP 32: December 1997—Flights of the Phoenix:
Explaining The Durability of the Canada-U.S.
Softwood Lumber Dispute

Benjamin Cashore
* Out of print.

Changes in Canada-U.S. Trade In Intermediate Vs. Final Goods: 45
Identification and Assessment/ Globerman/Storer




CAPP 33: February 1998—Transboundary Fishery
Resources and the Canada-United States
Pacific Salmon Treaty
Gordon Munro, Ted McDorman and Robert McKelvey

CAPP 34: April 1998—Franchising the Candy Store:
Split-Run Magazines and a New International Regime
for Trade in Culture
Ted Magder

CAPP 35: September 1998—Fearful Asymmetries: The
Challenge of Analyzing Continental Systems
in a Globalizing World
Stephen Clarkson

CAPP 36: November 1998—A Not So Magnificent
Obsession: The United States, Cuba, and Canada
from Revolution to the Helms-Burton Law
Stephen J. Randall

CAPP 37: February 1999—Scientists and Environmental
Policy: A Canadian-U.S. Perspective
Leslie R. Alm

CAPP 38: March 1999—The Mouse That Roared? Lesson
Drawing on Tobacco Regulation Across the
Canada-United States Border
Donley T. Studlar

CAPP 39: July 1999—Unwarranted Hopes and Unfulfilled
Expectations: Canadian Media Policy and the CBC
Joel Smith

CAPP 40: October 1_9_99—Cross-Border Travel in North
America: The Challenge of U.S. Section 110 Legislation
Theodore H. Cohn

CAPP 41: February 2000—Who Decides What? Civil-
Military Relations in Canada and the United States
Douglas L. Bland

CAPP 42: July 2000—Should the Log and Wood Products
‘Trade by Regulated in the Northeastern Borderlands?
Lloyd C. Irland

46 Canadian-American Public Policy




CAPP 43: September 2000-The Comparative Politics
of Military Base Closures
Lilly J. Goren and P. Whitney Lackenbauer

CAPP 44: December 2000—Doing the Continental:
Conceptualizations of the Canadian-

American Relationship in the Long Twentieth Century
Allan Smith

CAPP 45: April 2001—North American Smog;: Science-Policy
Linkages Across Multiple Boundaries
Debora L. VanNijnatten and W. Henry Lambright

CAPP 46: August 2001—Washington’s Response to the
Ottawa Land Mines Process
Christopher Kirkey

CAPP 47: October 2001-—The 1999 Pacific Salmon Agreement:
A Sustainable Solution?
Kathleen A. Miller, Gordon R. Munro, Ted I.. McDorman,
Robert McKelvey, Peter Tyedmers

CAPFP 48: December 2001—From Public Good to Private
Exploitation: GATS and the Restructuring of Canadian
Electrical Utilities
Marjorie Griffin Cohen

CAPP 49: January 2002—NAFTA 2002: A Cost/Benefit
Analysis for the United States, Canada, and Mexico
Earl H. Fry and Jared Bybee

CAPP 50: April 2002~—North American Transjurisdictional
Cooperation: The Gulf of Maine Council on The
Marine Environment
Allen L. Springer

CAPP 51: November 2002—-Fact or Fiction? The Canadian
Medicare “Crisis” as Viewed From the U.S.
Theodore R. Marmor et al.

CAPP 52: December 2002—North America Beyond NAFTA?
Sovereignty, Identity, and Security in Canada-U.S. Relations
Stephanie R. Golob

Changes in Canada-U.S. Trade In Intermediate Vs. Final Goods: 47
Identification and Assessment/ Globerman/Storer




CAPP 53: March 2003—Comparing Forest Certification in
the U, S, Northeast and the Canadian Maritimes
Benjamin Cashore and James Lawson

CAPP 54: September 2003—Perspeciives on U.S.-Canada
Relations Since 9/11:
Four Essays
Howard Cody, Martin Lubin,
Donald Cuccioletta and Marie-Christine Therrien

CAPP 55: November 2003—Symbolic Tokenism in Canada-
U.S. Cultural Sector Trade Relations
Jason Bristow

CAPP 56: December 2003—"Internationalization” and the
Conservation of Canada’s Boreal Ecosystems
Jeremy Wilson

CAPP 57: August 2004—Political Economy of the U.S.-
Canada Softwood Lumber Dispute
Joseph A. McKinney

CAPP 58: September 2004—Comparing Local Cross-Border
Relations Under the EU and NAFTA
Emmanuel Brunet-Jailly

CAPP 59: October 2004—Toward Deeper North American
Integration: A Customs Union?
Axel Huelsemeyer

CAPP 60: December 2004—Boundaries and Corridors:
Rethinking the Canada-United States
Borderlands in the Post-9/11 Era
Victor Konrad and Heather Nicol

CAPP 61: January 2005—Federalism Matters: Welfare
Reform and the Inter-governmental Balance of
Power in Canada and the United States
John Harles and Jamie Davies

CAPP 62: April 2005—Municipal Consolidation Quebec
Style: A Comparative North American Perspective
Richard Vengroff and Robert K. Whelan

48 Canadian-American Public Policy




CATPT 63: July 2005-—-Lies, Damned Lies, and Trade
Statistics: North American Integration and the
Exaggeration of Canadian Exports
Erin M. K. Weir

CAPP 64: December 2005-~The Impacts of 9/11 On Trade
Costs: A Survey
Georges Tanguay and Marie-Christine Therrien

CAPP 65: January 2006—"When in Rome” Comparing
Canadian and Mexican Strategies for Influencing Policy
Outcomes in the United States
Brian Bow

CAPP 66: April 2006—Too Close? Too Far? Just Right? False
Dichotomies and Canada - US Policy Making
Reginald C. Stuart

CAPP 67: August 2006—Is Spotlighting Fnough?
Environmental NGOs and the Commission for
Environmental Cooperation
Leslie R. Alm
Ross E. Burkhart

CAPP 68: December 2006—Canada, A Land of Deep
Ambivalence: Understanding the Divergent Response to
US Primacy After 9/11
Douglas Ross
Anil Hira

CAPP 69: January 2007—Divergent Campaigns
Towards Global Health Governance: Canadian and U.S.
Approaches to the Global HIV/AIDS Pandemic
Jeffrey Ayres
Patricia Siplon

CAPP 70: April 2007—Sacred Cow? Canada’s Response to
the BSE Crisis: Evaluating North American Integration,
Science, and Questions of Intrusiveness and Autonomy

Christopher Kukucha
Joanne Luu

Changes in Canada-U.S. Trade In Intermediate Vs. Final Goods: 49
Identification and Assessment/ Globerman/Storer




CAPP 71: August 2007—Managing Aliernate Realities:
‘Autonomy’ vs. ‘Relevance’? Engaging US Foreign
and Security Policies
Geoffrey Hale

CAPP 72: November 2007—Canada-US Border Securization:
Imphcatlons for Binational Cooperation
Donald K. Alper
James Loucky

CAFPP 73: February 2008—The Absence of Governance:
Climate Change in Canada and the United States
Barry G. Rabe

CAPP 74: March 2008—Passports for All
Victor Konrad
Heather Nicol

CAPP 76: February 2011—"In the Pipeline” or “Over a
Barrel”? Assessing Canadian Efforts to Manage
U.S. Canadian Energy
Geoffrey E. Hale

CAPP 77: September 2011—Canada-United States Electricity
Relations? Test-Bed for North American
Policy-Making?
Monica Gattinger

CAPP 78: December 2011-—Continuity and Change in the
Organization of Political Parties
Mildred A. Schwartz

CAPP 79: December 2012—TIrritable Border Syndrome: The
Impact of Security on Travel Across the
Canada-U.5. Border
Susan L. Bradbury

CAPP 80: March 2013—Expanding the Partnership? State
and Provinces in U.S.-Canada Relations
Greg Anderson

CAPP 81: December 2013—Changes in Canada-U.S. Trade In
Intermediate Versus Final Goods: Identification and Assessment

Steven Globerman
TPaul Storer

50 Canadian-American Public Policy




Changes in Canada-U.S. Trade In Intermediate Vs. Final Goods: 51
Identification and Assessment/ Globerman/Storer




CONTENTS

EXECUTIVE SUMMARY ...t cmsessssossssssssssssssnsnss 1
INTRODUCTION......oerrnrensssensssssssssssmmmesessssssssssssssssesssssssessessmanes 3
TRADE IN INTERMEDIATE GOODS: EMPIRICAL

STUDIES ... ssssss s ssisaesssrsossensassensansssas e sessssssanen 5
DETERMINANTS OF INTERMEDIATE GOODS TRADE ......... 9
MEASURING AND ESTIMATING COMPONENTS OF
TRADE ..ttt s sassesssasssansssssasssnssarontonststassnseassnnens 11
DIRECT AND INDIRECT CHANGES IN THE TRADE-
SHARES OF INTERMEDIATE GOODS. .......cccoevrree 18
EXPLAINING THE PATTERN OF BILATERAL
INTERMEDIATE GOODS TRADE ...ociietsnnenscsssrsssssasssssssnens 27
CONCLUSIONS AND POLICY IMPLICATIONS. .....coviieernene 34
REFERENCES ...t sicssnsssnsssssssnsessssasisssassssssssusssnssassmsesensssssns 37
ENDINOTES ..o rtristnnstssssesis s smsassrssssesssessassnsossessssinsese 40

52 Canadian-American Public Policy




