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Abstract. We examine how U.S. multinational corporations (MNCs) and their Canadian
affiliates responded to the substantial bilateral tariff reductions that occurred over the 1983—
92 period. Using confidential firm-level data from the Bureau of Economic Analysis, we
focus on the MNCs’ allocation of employment and capital across Canada and the United
States. We find that Canadian affiliate employment and assets were negatively correlated with
Canadian tariff rates, a pattern that contradicts the notion that Canadian tariff reductions
would lead to a ‘hollowing out’ of Canadian manufacturing. We also find evidence of
substantial heterogeneity in MNCs’ responses to tariff changes, even within narrowly defined
industries. JEL classification: F23, F10

Libéralisation du commerce et ‘délocalisation’: nouveaux résultats a partir de données
au niveau de la firme. Les auteurs examinent la réponse des entreprises plurinationales
américaines et de leurs filiales canadiennes aux réductions bilatérales substantielles dans
les barrieres tarifaires entre 1983 et 1992. Utilisant des données confidentielles au niveau
de la firme en provenance du Bureau of Economic Analysis, ils examinent 1’allocation de
I’emploi et du capital de ces plurinationales a travers le Canada et les Etats-Unis. Il appert
qu’il y a une corrélation négative entre la taille de I’emploi et des actifs et le niveau des tarifs
douaniers. Voila qui contredit la présomption que la réduction des tarifs douaniers du Canada
ne peut que conduire a une éviscération du secteur manufacturier canadien. Les auteurs
montrent aussi qu’il y a eu une grande hétérogénéité dans les réactions des plurinationales
aux changements dans les tarifs douaniers, et ce méme a ’intérieur d’industries définies de
maniere assez étroites.
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1. Introduction

The potential for import competition has long been the primary reason for public
concern about trade liberalization. More recently, however, with the proliferation
of foreign direct investment (FDI), the focus has shifted to the activities of multi-
national companies (MNCs). Concerns about free trade now centre on whether
trade liberalization systematically induces MNCs to move certain activities abroad.
Indeed, the trade debate in industrialized countries focuses primarily on the extent
to which jobs will be ‘siphoned out’ (Baldwin, 1995) or ‘delocalized’ (Lawrence,
1994; Messerlin, 1995) as ‘runaway plants’ move to low-wage countries. For ex-
ample, with lower domestic tariffs, MNCs can produce abroad to take advantage
of lower factor costs and ship finished goods back to the home market. This con-
cern was raised in both the debate over the North American Free Trade Agreement
(NAFTA) and in the debate in Canada over the Canada-U.S. Free Trade Agreement
(FTA).

This paper examines the impact of U.S.-Canada trade liberalization on U.S.
MNCs’ employment and capital allocation decisions in Canada from 1983-—
92. These years encompass tariff reductions from the Tokyo Round of the
GATT/(WTO) and the Canada-U.S. Free Trade Agreement that took effect in 1989.
The Canadian case differs from the NAFTA in the expected direction of employ-
ment and capital flows. In the debate over the NAFTA, the expectation in the
United States was that free trade with Mexico would lead U.S.-based companies
to open operations in Mexico and ship goods back to the United States. In the
Canadian case, the consensus view is that high Canadian tariffs have attracted sig-
nificant U.S. investments in Canada throughout the century, as U.S. firms sought to
gain tariff-free access to Canada’s markets. Thus, in Canada, the principal concern
with the FTA was that existing Canadian affiliates of U.S. MNCs (so-called tariff
factories; Caves 1990) would be closed or ‘hollowed out.’

Hollowing out implies that MNCs remain in a market but perform their value-
added activities abroad (Business Week 1986). Concerns about U.S. MNC affiliates
being ‘hollowed out” were the basis of the commonly expressed fear that trade lib-
eralization would result in Canada’s becoming a ‘warehouse economy’ (McFetridge
1989). Under this scenario, Canadian affiliates that were not shut down altogether
would be confined to a distribution or ‘warehousing’ function — marketing goods
imported from abroad (ibid.). Because of the view that Canadian plants tended
to be smaller and less productive than their U.S. counterparts (see Baldwin and
Gorecki 1986; Eastman and Stykolt 1967; Harris 1984), there was widespread con-
cern that in many industries U.S. MNCs could more efficiently serve both markets
from larger U.S. plants, rather than reorganizing their North American produc-
tion to take advantage of Canadian and U.S. production capacity. In this paper we
examine whether these concerns were borne out.

Our paper makes two contributions to the existing literature on the impact of
trade liberalization. First, we use firm-level panel data to examine MNCs’ employ-
ment and capital allocation decisions. Previous research has typically used aggregate
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and/or single-period data to examine the impact of tariffs on FDI or employment.
Most recently, Gaston and Trefler (1997) examine the direct impact of the FTA on
Canadian employment and earnings in tweny-two two-digit manufacturing indus-
tries using panel data from 1980 to 1993. Grubert and Mutti (1991) examine the
impact of taxes and tariffs on MNCs’ capital stock in 33 countries, but they use
aggregate data for a single year. Caves (1990) uses panel data from 1970 to 1979
to examine the effect of tariff reductions on employment and capital expenditures
in Canada, but he uses four-digit industry aggregate data. McFetridge (1989) uses
aggregate data from the Bureau of Economic Analysis (BEA) to examine MNCs’
changes in employment in Canada for two periods: 1966—77 and 1977-84.

As might be expected, the findings in previous research have been as diverse as
the approaches. For example, McFetridge (1989) finds ‘not a trace of support’ for
arguments that Canadian tariff reductions result in the export of jobs. Conversely,
Caves (1990) finds that the level of employment in U.S. MNC affiliates in Canada
is positively related to tariff levels, implying that tariff reductions should decrease
affiliate employment in Canada. Similarly, Gaston and Trefler (1997) find a small
but positive relationship between Canadian tariffs and employment in twenty-two
manufacturing industries. Clearly, although much research has examined the link
between trade liberalization and employment, conclusive findings have not emerged.
By examining the relationship between capital allocation, employment, and tariffs
at the firm level over time, our research provides stronger evidence on the effect
of trade liberalization on MNCs’ investment and employment decisions.

Our second contribution is to examine the extent to which MNCs’ capital and
employment decisions vary across firms and industries. Since our study exam-
ines the effect of tariff reductions on U.S. MNCs in Canada at the firm level,
we can evaluate the magnitude of both inter- and infra-industry variation in
responses to tariff changes. (In contrast, Gaston and Trefler 1997 examine only
interindustry differences.) From a theoretical perspective, theories of the MNC, in
particular the ownership-location-internalization (O-L-I) framework (Caves 1982;
Dunning 1979; Rugman 1981), suggest that a combination of country characteristics
(i.e., neoclassical-type factor endowments), industry characteristics (i.e., structural
market imperfections), and firm characteristics (i.e., specialized knowledge, skills
and processes) explains firms’ decisions about where and under what type of gov-
ernance regime to invest abroad. If industry characteristics were the most important
influence on MNCs’ investment (and employment) decisions, then the removal of
trade barriers should have similar effects on all MNCs that are in the same indus-
tries. In other words, most of the variance in MNCs’ response to tariff changes
should be at the industry rather than at the firm level. In this study, we obtain ex-
plicit firm- and industry-specific estimates of the tariff coefficients in equations for
MNCs’ capital and employment allocation decisions. We then examine the relative
amount of the variation in MNCs’ responses to tariff changes explained by firm-
and industry-specific effects.

From a policy perspective, it is important to know whether trade liberalization
affects all firms within particular industries in a similar fashion. For example, when
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governments sponsor trade policies (such as the Semiconductor Trade Agreement
or the Multifiber Arrangement) or trade adjustment assistance, typically they focus
on particular industries considered to be vulnerable or to have been harmed by
trade. If most of the variance in adjustments to trade liberalization is intra- rather
than interindustry, however, policies designed to protect vulnerable industries could
be misguided.

The data set used in this paper are from the Benchmark and Annual Surveys of
U.S. Direct Investment Abroad (USDIA) from the Bureau of Economic Analysis.
We use the confidential disaggregated data, which include detailed information on
the entire population of U.S.-based MNCs and their foreign affiliates from 1983
to 1992. The panel used in this study includes 701 U.S.-based MNC parents and
their Canadian affiliates in fifty manufacturing industries.! It is the use of the con-
fidential detailed micro data that enables us to evaluate the extent to which MNCs’
employment and capital allocation decisions (in response to trade liberalization)
are systematically explained by firm or industry characteristics — an issue that
other researchers have not been able to examine using only publically available
industry-level data. While other researchers, for example, Brainard (1997), have
used disaggregated data from the BEA, panel data studies have not been under-
taken with this data to examine intra- and interindustry differences in responses to
regime changes.

In the next section, we describe the econometric techniques used in this paper.
In section 3 we describe the data set used in our estimations. The empirical results
for U.S.-based MNCs and their Canadian affiliates’ assets and employment are
contained in section 4, and we summarize our main findings and conclude in
section 5.

2. Econometric framework

The basic regression model used in our analysis is as follows:

In Y;; = Bo + BircTis + Binuty, + B3 Trend; + B4 X + wy

i=1,2,...,Nit=1,2,...T. (1)

Y;; is one of the five dependent variables:

1) Assets of Canadian affiliate i in year ¢

2) Property, Plant, and Equipment (PPE) of Canadian affiliate i in year ¢
3) Employment of Canadian affiliate i in year ¢

4) Assets of U.S. Parent i in year ¢

5) Employment of U.S. Parent i in year t.

1 The 701 unique parent-affiliate pairs are referred to as ‘firms’ in the remainder of this paper
unless specified as ‘parents’ or ‘affiliates.’
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cT;; and UT;; are the relevant Canadian and U.S. tariffs for firm i at time ¢ defined
as

J
CTy = Z crdfi € j]
Jj=1

J
Uty = Z Uil [i € j]
j=1

where ctj; and utj; are Canadian and U.S. tariffs in industry j at time ¢ and I[i € j]
is an indicator for firm i belonging to industry j for j = 1,...,J, so that the
summations pick out only the industry tariff that is relevant for firm i. The vector
X;; contains exogenous variables to account for the effects of transportation costs,
relative factor costs, demand factors, and other miscellaneous time effects. Specif-
ically, X;, includes real U.S. and Canadian manufacturing wages and a measure of
transportation costs in the relevant industry j at time #. To capture demand fac-
tors, we include real U.S. and Canadian GDP. To capture other miscellaneous time
effects, we include real U.S. interest rates, Canadian and U.S. price-earnings ra-
tios, and a time trend. Similar control variables have been used by Gaston and
Trefler (1997), Grubert and Mutti (1991), and Brainard (1993). Variable selection
and measurement are discussed in greater detail in section 3.

Because of our interest in examining the extent to which firm and industry
characteristics explain variations in MNCs’ responses to trade liberalization, the
model allows the slope coefficients on the U.S. and Canadian tariffs to differ across
firms and industries. (3;; and 3;,, the firm-specific coefficients on the Canadian and
U.S. tariffs in equation (1), are specified as

Bit = B1 + i piir ~ N(0, a%)
Bi2 = B2+ pi2 pi2 ~ N(0, 03)

where [, and (3, are the mean tariff coefficients in the population of firms and the
;s capture across-firm heterogeneity in tariff responses.

We estimate 3, 32, 07 and 03. We can then test the null hypothesis that the
variances of the (;s are equal to zero (Hsaio 1986). This is a test for whether
there is significant variance across firms in how they respond to tariffs. From our
estimated model, we can also construct estimates of individual firm and industry
betas a posteriori using Bayes’s law (see Judge et al. 1985, 541 for a discussion of
how this can be done). We can then do an analysis of variance to see what fraction
of variance in the (;s is explained by industry factors versus firm-specific factors.

In our estimated model, we also allow for heterogeneity in the time trend. So
Biz = B3+T;, with 1; ~ N(O, a%). Because the U.S. and Canadian tariffs have strong
trends, it is possible that heterogeneity in the tariff coefficients might simply pick
up the effect of unobserved time-varying factors (i.e., changes in technology or
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demand) that affect individual firms or industries differently. Allowing the trend
coefficient to be random removes this potential problem.

Finally, the error term in equation (1) consists of two components: w; = ¢; + €
where ¢; is a vector of unobserved firm-specific characteristics, while ¢;, is assumed
to be i.i.d. over time and across firms. The variance of the firm-specific error
component will indicate whether there exists substantial across-firm variation in the
MNCs’ capital and employment levels due to unobserved characteristics of firms.
Incorporating the error components structure and three random slope coefficients
into equation (1) yields the random effects (RE) model (2):

In Yy = Bo + (B1 + pin)CTi + (B2 + pip)uty; + (B3 + 1) Trend, + 84X + ¢; + €. (2)

The key aspect underlying our random effects formulation is the assumption that
the firm-specific error components, ¢;, (;1, (2, and 7; are uncorrelated with the
independent variables. Since the independent variables in the model are defined at
the industry or economy-wide level, this assumption seems plausible. The model in
(2) is estimated by maximum likelihood. For comparison purposes, we also report
OLS estimates for the five dependent variables, which we obtained by constraining
all the coefficients to be homogeneous in the population of firms.

Finally, after estimating equation (2) for each of the five dependent variables,
we construct the firm-specific beta estimates a posteriori. We use these betas to
decompose the variance of the random coefficients and the random firm effect
into within- and across-industry variance. The variance decompositions indicate
whether MNCs’ choices of capital and employment levels, and the changes in these
quantities in response to tariff changes, are explained primarily by the industries
in which the MNCs operate or by idiosyncratic firm characteristics. Results of the
variance decompositions are reported along with the regression results for each
dependent variable.

3. Data

The data set used in this paper is taken from the Benchmark and Annual Surveys of
U.S. Direct Investment Abroad administered by the Bureau of Economic Analysis.
The Benchmark and Annual Surveys provide the most comprehensive data available
on the activities of U.S.-based MNCs and their foreign affiliates. For this study, we
used the BEA data disaggregated at the individual foreign affiliate level for each
MNC from 1983 to 1992. To isolate firm and industry effects, we use only single-
industry affiliates (i.e., affiliates that reported sales in only one industry). Since
many non-manufacturing industries include non-tradables (such as retail sales and
hotel services), which would not be directly affected by tariff reductions, we use
only manufacturing affiliates. Our sample includes fifty manufacturing categories.
A description of these industries along with mean tariffs and transportation costs
is given in appendix table A2.
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Several alterations were made to the original sample to construct the panel. First,
because the BEA conducts two different surveys — the Benchmark and Annual Sur-
veys — with different reporting requirements in terms of affiliate size, reported data
are not available for all the affiliates throughout the ten-year period. In particular,
the Benchmark Surveys, conducted in 1977, 1982, and 1989 include the whole
population of MNCs and their foreign affiliates, and smaller affiliates are required
to report. In the Annual Surveys (for which data are available from 1983 to 1988
and 1990 to 1992), many of the small affiliates that reported data in the 1982 and
1989 Benchmark Surveys are exempt from filing, but the BEA carries them for-
ward by estimating data.? Thus, most of the observations for smaller affiliates were
estimated data for most of the ten-year period. We did not wish to include in the
sample affiliates for which the data were primarily estimated rather than reported.
The initial screen used to remove these affiliates was to include in the data set only
affiliates with at least two reported (i.e., not estimated) observations or, in the case
of affiliates only observed once, only those with reported (i.e., not estimated) data.
The next step was to remove estimated data for individual affiliates at the begin-
ning and end of the period over which they appeared in the sample. For example,
if an affiliate drops out of the sample (most likely because it drops below the size
that it is required to report), the BEA will carry the affiliate forward by estimating
data. Because the Annual Survey data contain data on affiliates carried forward
from the 1982 and 1989 Benchmark Surveys, for many affiliates in the sample
reported data were observed in the middle of the sample period (typically in the
1989 Benchmark Survey), and estimated data were observed at the beginning and
end. For these affiliates, estimated data at the beginning and end were eliminated
and only the middle observations were kept. After both screens, the total number of
firm-year observations was reduced from 5,687 to 3,203, of which only fifty-three
were estimated data points.?

Data were modified four more times to arrive at the final sample. First, affili-
ates in the same industry with the same parent were combined. Second, in 1987
SIC codes were revised for many industries, which resulted for the most part in
codes being merged.* After recoding more than a dozen industries for the entire
sample period, affiliates in the same industry with the same parent were merged a
second time. These two screens reduced the sample to 2,939 observations. Finally,
observations were removed for two industries in which there were no Canadian
tariff data, and observations were removed in which affiliates reported zero total
sales. These modifications produced the study’s ultimate sample of 2,881 firm-year
observations on 701 firms in fifty manufacturing industries.’

2 Note that the individual affiliates that are carried forward are small and are thus are not likely to
have a significant impact on the BEA’s published data at the industry or the country level.

3 Recall, that a ‘firm-year’ observation is a parent-affiliate pair observed in a given year.

4 If two codes existed for two similar industries prior to 1987 and the codes were merged into a
single code after 1987, we used the post-1987 code for the entire ten-year period. Similarly, if
one code was broken into two after 1987, we used the pre-1987 code for the entire sample period.

5 Our screens have little effect on the size distribution of MNCs. The full BEA data set contains
data on 1,596 Canadian manufacturing affiliates of U.S. MNC parents, and the average real parent
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Variables were included in the model to control for relative factor prices, demand
factors, transportation costs, and miscellaneous time effects. They included a ratio
of real Canadian-to-U.S. manufacturing wages (C/U WAGE) and two variables that
roughly capture changes in the cost of capital: the real U.S. interest rate, which
roughly measures the cost of raising debt capital, and the U.S. and Canadian Price-
Earnings ratios, which capture the costs of raising equity capital. We used the real
U.S. interest rate because it is almost perfectly collinear with real Canadian interest
rates over the sample period. Real U.S. interest rates were obtained by subtracting
annual inflation rates from average yields on AAA corporate bonds.

Canadian and U.S. real GDP were included to control for demand factors. To
capture relative changes in demand, we used a ratio of Canadian to U.S. GDP (C/U-
GDP). To account more accurately for differences in demand cyclicality across
different industries, the C/U-GDP variable was interacted with the industry of the
affiliate, which we categorized into four industry groupings: Industrial Intermediate
Goods (II), Industrial Machinery (IM), Consumer Durables (CD) and Consumer
Non-Durables (CN). The industry groupings are shown in appendix table A3. All
variables denominated in dollar values were normalized to 1990 CPI dollars, and
Canadian dollars were converted to U.S. dollars using annual exchange rates from
the IMF International Financial Statistics Yearbook.”

An annual measure of transportation costs for each three-digit industry was
constructed using data reported to the U.S. Census Bureau on freight and insurance
charges on Canadian exports to the United States. Since similar data were not
available on the cost of shipping goods into Canada from the United States and
no systematic differences in transportation costs were assumed to exist, the same
measure was used for sales to Canada by U.S. MNC parents. The measure is
expressed as a ratio of the value of freight costs and insurance for shipments in
industry j at time ¢ to the total value of shipments. Transportation costs average
1.03 per cent across industries over the sample period, and range from 8.44 per
cent in agricultural chemicals to close to zero in petroleum products.

Canadian and U.S. tariffs were measured as annual ratios of the duties paid
to the United States (Canada) on imports of Canadian (U.S.) goods in industry
j at time ¢ divided by the total value of imports to the United States (Canada)

assets, sales, and employment are $4.035 billion; $3.279 billion, and 19,906, respectively. For
the sample in this study, the comparable figures are $3.964 billion; $3.311 billion, and 20,429,
respectively.

6 Bond rates were obtained from Moody’s Industrial Manual and inflation rates were obtained
from the Survey of Current Business; U.S. manufacturing wage rates were also obtained from the
Survey of Current Business. Canadian manufacturing wage rates were obtained from the Canadian
Economic Observer. United States P-E ratios were taken from CITIBASE, and Canadian P-E
ratios were obtained from the Bank of Canada Review.

7 It would be more appropriate to deflate the asset and PPE variables using deflators for capital
equipment and/or structures rather than a CPI deflator. However, the distinction is probably not
important for our purposes. Since CPI inflation was at a steady rate of about 4 per cent annually
from 1983 to 1992, while PPI for capital equipment grew at a steady rate of about 2.5 per cent
per year, switching to the latter deflator would only have the effect of increasing our estimated
time trend by about 0.015.
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from Canada (United States) in industry j at time ¢.® Similar measures at different
levels of aggregation have been widely used in empirical work (see, e.g., Caves
1990; McFetridge 1989). While the tariff measures used here do not reflect non-
tariff barriers and are still at a more aggregated level than that at which tariffs
are actually imposed, they are more disaggregated than measures typically used in
empirical work, and they are longitudinal. During the ten-year period covered in
this study, U.S. and Canadian tariffs dropped by approximately 62.5 per cent, the
latter dropping from an average tariff level of nearly 8 per cent to only 3 per cent
and the former dropping from 4 per cent to less than 1.5 per cent. There is also
considerable cross-sectional variation in tariffs, as can be seen in appendix table
A2. Mean U.S. tariffs for the ten-year period are 3.1 per cent, ranging from a high
of 14.7 per cent for tobacco products to a low of 0.11 per cent in motor vehicles and
equipment. Similarly, Canadian tariffs average 6.12 per cent over all industries for
the sample period, ranging from a high of 30.27 per cent in the beverages industry
to a low of 0.05 per cent in agricultural chemicals. The striking cross-sectional and
longitudinal characteristics of the U.S. and Canadian tariff structure indicate how
much can be gained by using disaggregated, longitudinal measures.’

For U.S. parents and Canadian affiliates, the dependent variable employment is
measured by the number of full-time and part-time employees on the payroll for
each fiscal year. Parent and affiliate capital are measured by total assets (gross of
depreciation). Total assets include not only physical property, plant, and equipment,
but also inventories, receivables, and intangible assets. While this is a rough measure
of capital stock, in the empirical literature on MNCs there is no single agreed-upon
measure of capital stock and capital expenditures. For example, Grubert and Mutti
(1991) use the stock of net plant and equipment as a proxy for capital to examine
the effects of tariffs on MNC production location decisions. Caves (1990) uses an
industry-level measure of real gross fixed capital expenditures, which he subdivides
into expenditures on plant construction and expenditures on machinery.

As an alternative measure of capital, we also use gross Property, Plant, and
Equipment (PPE) for Canadian affiliates only. The BEA data do not contain an-
nual information on PPE for U.S. parents.!® As we discuss in the next section, the

8 Tariff and transportation cost SIC codes matched the codes in which the trade flows were re-
ported. Recall that only single-industry affiliates were included in the sample. Because most
of the U.S. parents were large, diversified companies, however, it was not possible to limit the
sample to single-industry parents as well. It was therefore assumed that parent trade flows were
in the same industry as the affiliate. In more than half the cases, the parents’ major SIC code was
the same as that of the industry of the affiliate.

9 The U.S. tariff data were obtained from the United States Census Bureau and Canadian tariff data
were obtained from Statistics Canada. Canadian tariffs were reported in three-digit Canadian SIC
codes and were converted to BEA ISI codes by comparing the industry descriptions provided by
Statistics Canada and the BEA. The U.S. tariff data were reported in three-digit U.S. SIC codes,
then converted to BEA ISI codes using the correspondence tables provided by the BEA (see U.S.
Department of Commerce 1989). ISI codes correspond roughly to the two- to three-digit SIC code
level. Correspondence tables are available from the authors.

10 PPE for U.S. parents are collected in BEA’s benchmark surveys but not in its annual surveys.
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regression results for affiliate assets and PPE are generally quite similar in terms
of the signs and significance of the coefficients.

Finally, because affiliates in the sample varied significantly in terms of size,
the five dependent variables are transformed to logs to mitigate problems of
heteroscedasticity. Figure 1a shows the distribution of Canadian affiliate-year ob-
servations by number of employees; figure 1b shows the distribution by total assets.
As can be seen in figure la, 71 per cent of the observations are affiliates with fewer
than 400 employees. The distribution is skewed, however, in that 5.8 per cent have
more than 1,200 employees. Similar skewness is evident in figure 1b, where 70
per cent of affiliate-year observations are smaller than $30 million but 15 per cent
are larger than $65 million. Among the high-employment and high-asset indus-
tries are automobiles and auto parts and other transportation equipment (codes 371
and 379). These industries were liberalized under the Autopact in 1965 and thus
are among the lowest tariff industries. Hence, we took care to avoid having the
regression results dominated by large, low-tariff industries.

Pursuant to this point, and as we discuss further below, we obtained the sur-
prising result that Canadian tariffs are significantly negatively related to Canadian
affiliate assets and employment. We were concerned that this result may have arisen
simply because the large auto industry affiliates also had low tariffs. Hence, we
further normalized the five dependent variables, dividing each by a measure of
firm size — the sum of the parent and affiliate total sales averaged over the sample
period — and taking the logs of the normalized variables. The aim of this additional
transformation was to minimize the effect that the very large automobiles and auto
parts industries might have on the regression results. (This second set of results is
reported in table 3.)

Table 1 gives the means and standard deviations of the five dependent variables.
Rows 1 and 2 report the absolute means and standard deviations; rows 3 and 4 give
the means and standard deviations of the logs, and rows 5 and 6 give the means
and standard deviations of the logs of the normalized variables. Note that since
the five dependent variables are divided by the average affiliate plus parent sales,
the standard deviation of the normalized variables is greater for the three affiliate
variables (employment, real assets, and real PPE) but smaller for the two parent
variables (employment and real assets).

4. Empirical results

We describe our empirical results in four sections. First, we contrast the OLS
and Random Effects (RE) estimates. Then we discuss the economic meaning of
the tariff coefficients and the surprising and robust estimates of these coefficients
across all of our models. Third, we examine the extent to which our results support
the prediction that lower Canadian tariffs would lead to a ‘hollowing out’ of U.S.
MNCs’ Canadian affiliates. Finally, we discuss the variance decompositions, which
reveal the extent to which firm versus industry factors explain MNCs’ responses
to tariff changes.
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FIGURE 1b Distribution of affiliates by total assets (000s of US$)

4.1. Random effects and OLS results

Table 2 shows the RE and OLS results for the five dependent variables (where
y = In(.)). For the most part, OLS standard errors are much larger than those for
RE, indicating that the use of RE is leading to substantial efficiency gains. The
constraint of homogeneous coefficients in the OLS estimates is clearly rejected. In
the RE panels in table 2, eleven of the fifteen random coefficients have variances
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TABLE 1
Means and standard deviations of the dependent variables

CA CA CA USp USP

employment real assets  real PPE  employment real assets
Mean 431.07 54404.92  33054.07 20429.53 3964450.78
Standard deviation 874.24 152565.08  98755.22  33419.70 11075109.85
Mean (log(Y)) 5.46 10.13 9.30 8.91 13.86
St. dev. (log(Y)) 1.09 1.023 1.38 1.60 1.68
Normalized mean (log(Y)) —8.54 —3.86 —4.69 —5.08 —0.13
Normalized st. dev. (log(Y)) 1.56 1.43 1.69 0.65 0.53

that are significantly greater than zero. The presence of significant heterogeneity
means that the OLS standard errors are incorrect.

In table 2, three of the tariff coefficients change signs between the OLS and RE
estimates. For Canadian affiliate assets, the U.S. tariff coefficient is significant and
negative in the RE specification and significant and positive in the OLS specifica-
tion. The reverse is true for U.S. parent assets. For U.S. parent employment, the
Canadian tariff coefficient changes signs and loses significance. It is significant and
negative in the RE specification and insignificant and positive in the OLS model.
These sign changes may reflect the importance of the random coefficient on the
time trend. Indeed, the variance of the trend coefficient is significant at the 1 per
cent level for all five dependent variables, while the mean trend coefficient is not
always significant. It may well be that the failure to account for heterogeneity in
unobserved time-varying factors is leading to biased estimates of the tariff coeffi-
cients in the OLS estimates. Given the clear evidence of parameter heterogeneity,
the discussion in the remainder of this paper will focus on the random effects
estimates.

Before concluding this section, we note three features of the full set of results.
First, as expected, in the RE results in table 2 the levels of affiliate assets, PPE, and
employment were positively associated with higher levels of the Canada-U.S. GDP
ratios, higher transportation costs, and lower relative Canadian wages. Second, the
parameter estimates for the parent variables are considerably smaller than those for
the affiliate counterparts. Because the U.S. market is relatively much more important
to Canadian affiliates than the Canadian market is to U.S. parent companies, it is
not surprising that U.S. parents made smaller adjustments in their levels of assets
and employment in response to bilateral trade liberalization than their Canadian
affiliates did. Finally, the variance of ¢;, the firm-specific error component, is
significant at the 1 per cent level for all five dependent variables, indicating that
unobserved characteristics of MNCs account for a significant portion of the variation
in the levels of U.S. and Canadian capital and employment across firms.

4.2. Effects of tariff reductions
In this section, we briefly discuss the economic meaning of the tariff coefficient
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estimates and compare the different estimates. We first note that the common con-
cern about Canadian affiliates being ‘hollowed out’ by trade liberalization does
not derive from economic theory. Rather, it reflects the implicit assumption that
there were no advantages to producing in Canada other than the locational advan-
tage conferred by jumping the tariff wall. But from the standpoint of economic
theory, there are no strong predictions for the sign and significance of the tariff
coefficients for the five dependent variables. For example, theories of the MNC,
such as the O-L-I framework, and, more generally, internalization theory (see Dun-
ning 1979; Rugman 1981) suggest that high tariffs may induce direct investment
in particular countries and industries. When tariffs discourage exporting, however,
MNCs may choose an alternative governance mode, such as licensing over FDI.
Indeed, FDI should occur only when there exists a combination of firm-specific
ownership advantages, transaction-specific internalization advantages, and country-
specific location advantages. It is therefore not evident from the O-L-I framework
that tariffs should favour direct investment, and it is similarly not clear what the
effect of tariff reductions should be. Presumably, if a firm has chosen direct invest-
ment when tariffs are high, the same firm-specific or transaction-specific factors
may lead the firm to remain in the market when tariffs are reduced. Furthermore,
in the O-L-I framework, tariffs are only one component of location advantage, and
other components of location advantage, such as proximity to natural resources or
final consumers, will persist even when tariffs are removed.

At an aggregate level, factor proportions theory predicts that lower tariffs lead to
specialization. Since specialization occurs on an industry-by-industry basis, how-
ever, the effect reduced tariffs should have on the allocation of capital and em-
ployment across all industries is not evident. Rather, the only clear prediction from
factor proportions theory is that, within one country, some industries should expand
and others should contract when trade is liberalized, and that most of the variance
in firms’ responses to trade liberalization should be explained by the industries in
which the firms operate.!!

We now turn to our findings on the impact of U.S. and Canadian tariff reductions
on U.S. MNCs’ allocation of employment and capital in the United States and
Canada. Panels 1-2 in table 2 show the results for Canadian affiliate assets and
PPE. In both the OLS and RE specifications, the Canadian tariffs are significant and
negative, implying that lower Canadian tariffs are associated with higher levels of
U.S. MNCs’ capital investment in their Canadian affiliates. Although the parameter
estimates are larger for PPE than for assets in both the OLS and RE specifications,
all the Canadian tariff coefficients are negative and significant at the 1 per cent level.

11 Trade theories based on industrial organization (IO) (see, e.g., Eastman and Stykolt 1967; Wonna-
cott and Wonnacott 1967) are also indeterminate as to the expected effect of trade liberalization
on employment and capital allocation. These theories argue that trade protection encourages sub-
optimal production scale. Trade liberalization is generally expected to lead to a rationalization
of production facilities in which firms produce fewer product varieties in longer production runs,
therefore reducing average production costs. As with factor proportions theory, IO-based trade
theories argue that industry characteristics such as economies of scale or the existence of price
collusion, will be the primary determinant of adjustments to trade liberalization.



TABLE 2

Random effects and OLS estimates for U.S. and Canadian assets and employment

CA assets CA PPE CA empt. USP assets USP empt.
RE OLS RE OLS RE OLS RE OLS RE OLS
Constant 3 9.8913¢ 10.7871¢ 8.3072¢ 9.2538¢ 5.8589¢ 6.8129°  14.3765°  16.7306° 9.9629°  11.5605°
(0.6988) (1.4377) (1.0323) (1.8969) (0.9305) (1.5420) (0.5347) (2.3719) (0.4772) (2.2620)
Can Tariff 3; —0.0449¢  —0.0430°  —0.1016°  —0.0806°  —0.0412°  —0.0185" 0.0366° 0.0143 —0.0077" 0.0213
(0.0064) (0.0088) (0.0102) (0.0116) (0.0072) (0.0095) (0.0028) (0.0145) (0.0034) (0.0139)
US-Tariff 3, —0.0070° 0.0124¢ 0.0023 0.0147¢ 0.0072 0.0168¢ 0.0036°  —0.0113*  —0.0114°  —0.0047
(0.0030) (0.0039) (0.0049) (0.0051) (0.0051) (0.0041) (0.0012) (0.0064) (0.0014) (0.0061)
C/U-WAGE —0.0577¢  —0.0670°  —0.0653¢  —0.1104°  —0.0300®  —0.0378 —0.0458°  —0.0724¢  —0.0178°  —0.0306
(0.0084) (0.0233) (0.0132) (0.0308) (0.0123) (0.0250) (0.0068) (0.0385) (0.0062) (0.0367)
C/U-GDP*CN 0.6420° 0.6689¢ 0.8195¢ 1.1439¢ 0.3006¢ 0.3009 0.4569¢ 0.5435 0.2113¢ 0.1268
(0.0829) (0.2242) (0.1373) (0.2958) (0.1168) (0.2404) (0.0617) (0.3698) (0.0575) (0.3527)
C/U-GDP*CD 0.6534¢ 0.6474¢ 0.7672¢ 1.1075¢ 0.3259¢ 0.3247 0.3909¢ 0.4632 0.1312° 0.0993
(0.0828) (0.2245) (0.1382) (0.2962) 0.1182) (0.2407) (0.0618) (0.3703) (0.0578) (0.3532)
C/U-GDP*1I 0.6917¢ 0.6487¢ 0.7712¢ 1.1453¢ 0.2732° 0.2815 0.4146¢ 0.4446 0.1001¢ 0.0445
(0.0818) (0.2239) (0.1363) (0.2955) (0.1165) (0.2402) (0.0615) (0.3694) (0.0575) (0.3523)
C/U-GDP*IM 0.6113¢ 0.6281°¢ 0.6963¢ 1.0821¢ 0.2660” 0.2867 0.3830¢ 0.4556 0.1281° 0.0784
(0.0830) (0.2243) (0.1376) (0.2960) (0.1187) (0.2406) (0.0619) (0.3701) (0.0578) (0.3529)
Trans. cost 0.0508¢ 0.0824¢ 0.0650° 0.1543¢ 0.0225 —0.0275 0.0560° 0.0253 0.0456¢  —0.0137
(0.0074) (0.0185) (0.0105) (0.0245) (0.0168) (0.0199) (0.0042) (0.0306) (0.0057) (0.0292)
Trend 0.1102¢ 0.1964¢ 0.1272¢ 0.3022¢ 0.0507 0.1446“ 0.1288¢ 0.3021¢ 0.0135 0.1623
(0.0251) (0.0664) (0.0392) (0.0876) (0.0371) (0.0712) (0.0206) (0.1096) (0.0162) (0.1045)
US int. rate 0.0522¢ 0.0947 0.0731 0.2127¢ 0.0191 0.0792 0.0179 0.1329 —0.0044 0.0811
(0.0281) (0.0599) (0.0478) (0.0790) (0.0362) (0.0642) (0.0191) (0.0988) (0.0174) (0.0942)
CAN P-E ratio —0.0494>  —0.1202®  —0.0613*  —0.1737°  —0.0310 —0.1110>  —0.0575¢  —0.1486*  —0.0225 —0.1016
(0.0197) (0.0489) (0.0282) (0.0645) (0.0278) (0.0524) (0.0167) (0.0807) (0.0147) (0.0769)
US P-E ratio —0.0154  —0.0465  —0.0167 —0.0605¢  —0.0224 —0.0539*  —0.0263¢  —0.0808*  —0.0130*  —0.0632
(0.0112) (0.0258) (0.0154) (0.0341) (0.0153) (0.0277) (0.0094) (0.0426) (0.0079) (0.0406)



TABLE 2 (concluded)

CA assets CA PPE CA empt. USP assets USP empt.
RE OLS RE OLS RE OLS RE OLS RE OLS
i 0.1408¢ 0.1731¢ 0.0806¢ 0.0795¢ 0.0882¢
(0.0051) (0.0043) (0.0055) (0.0018) (0.0025)
i 0.0275¢ 0.0004 0.0025 0.0001 0.0001
(0.0023) (0.0033) (0.0048) (0.0009) (0.0012)
o2 1.0903¢ 1.4283¢ 1.1354¢ 1.5290¢ 1.8636°¢
(0.0128) (0.0112) (0.0143) (0.0035) (0.0077)
o’ 0.0654¢ 0.0958¢ 0.0707¢ 0.0512¢ 0.0641¢
(0.0023) (0.0024) (0.0033) (0.0010) (0.0017)
Model error (o2¢;) 0.3139 1.0775 0.4191 1.3204 0.4049 1.0734 0.2133 1.6510 0.1920 1.5745
R-squared 0.0473 0.0888 0.0384 0.0403 0.0386
Log-likelihood —2175.6 —2963.2 —2617.38 —1706.13 —1693.66

NOTES:

Sample size is 2,881 for all estimations. Numbers in parentheses are standard errors. a Significant at the 10 per cent level. b Significant at the 5 per cent level.
¢ Significant at the 1 per cent level.
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The constraint of equal coefficients across firms is also clearly rejected for both
assets and PPE. The variance of the random Canadian tariff coefficients is large and
significant for both variables, indicating that given the same set of prices and tariffs,
U.S. MNCs choose different levels of capital investment in their Canadian affiliates
because of idiosyncratic firm characteristics such as differences in technology or
organization.

It is interesting that the estimates for U.S. tariffs are not as robust across the
affiliate asset and PPE models as are the estimated Canadian tariff coefficients. In
the RE specification, U.S. tariffs are significant and negatively related to affiliate
assets, implying that lower U.S. tariffs are associated with higher levels of capital
allocated to Canadian affiliates. However, the U.S. tariff coefficient is small and
insignificant for affiliate PPE.

In panel 3, we see that the Canadian tariff coefficient is again significant and
negative for Canadian affiliate employment in both the RE and the OLS specifi-
cations. It appears that bilateral trade liberalization was associated not only with
greater capital investment in Canada by U.S. MNCs, but also with higher levels of
employment. This result was unexpected given the widely held view that Canadian
trade liberalization encouraged the ‘migration’ of thousands of jobs from Canada to
the United States (Uchitelle 1993). As is the case in the results for assets and PPE,
there is evidence of significant across-firm heterogeneity in the response of employ-
ment levels to tariff changes, as implied by the significant variance of the random
Canadian tariff coefficient. United States tariffs were not significantly related to
Canadian affiliate employment levels.

Turning to the results for the two U.S. parent variables in panels 4-5, we see that
Canadian tariffs were significant and positively related to U.S. parent assets. United
States tariffs are also positively associated with U.S. parent assets, although the
U.S. tariff coefficient is only one-tenth the size of the Canadian tariff coefficient
and is insignificant. Finally, unlike the affiliate results, the tariff coefficients for the
two parent variables have opposite signs for assets and employment. Indeed, both
the Canadian and U.S. tariffs are significant and negatively related to U.S. parent
employment levels, implying that lower bilateral tariffs were associated with higher
levels of U.S. MNCs’ employment in the United States.

As indicated earlier, after obtaining the surprising and robust estimates in which
Canadian affiliate assets, PPE, and employment were significantly negatively re-
lated to Canadian tariff levels, we were concerned that the log transformations may
not have been sufficient to minimize the effect of large, low-tariff industries (par-
ticularly automobiles and transportation) on the regression results. We therefore
normalized the dependent variables — dividing each by the MNCs’ average parent
plus affiliate sales — and taking the logs of the normalized variables as a check on
the robustness of our results. The RE and OLS results for the normalized variables
are presented in table 3.

For the most part, the same patterns reported above — smaller RE standard errors
and highly significant random coefficient variances — appear systematically in the
normalized results. However, many of the individual parameter estimates change



Trade liberalization and ‘delocalization’ 765

in the normalized results in both the RE and OLS estimates. For example, the GDP
coefficients appear to be the least robust, as they change signs and/or significance
for three of the five dependent variables. Similarly, parameter estimates of the trend
and P-E ratios also change in both the OLS and the RE results.

Of all the estimated coefficients, those on Canadian tariffs are the most ro-
bust across the different estimators and in the original and normalized regressions.
Since there are no strong theoretical predictions, the consistency and robustness
of our finding that lower Canadian tariffs are associated with higher employment
and capital allocation in U.S. MNCs’ Canadian affiliates are all the more striking.
Indeed, of the ten RE tariff coefficient estimates (U.S. and Canadian tariffs for the
five dependent variables) only two change. The U.S. tariff coefficient for Canadian
affiliate assets is negative and significant in the original RE estimate and positive
and significant in the normalized estimate. Similarly, the Canadian tariff coefficient
for U.S. parent employment is negative and significant in the original model and
positive and significant in the normalized model. But none of the coefficients re-
lating Canadian tariffs to affiliate assets, PPE, and employment changes sign or
significance with the normalization. In the next section, we explore the question of
whether trade liberalization resulted in a hollowing out of U.S. MNCs’ Canadian
operations.

4.3. Trade liberalization and ‘delocalization’

Table 4 presents the predicted signs for the tariff coefficients under a hollowing-out
scenario. Recall the argument is as follows: if Canadian affiliates were established as
‘tariff factories,’ trade liberalization with the United States will induce U.S. MNCs
to reduce their Canadian operations to ‘warehousing’ or distribution operations. As
such, lower Canadian tariffs will lead profit-maximizing MNCs that make labour
and capital allocation decisions in Canada and the United States to (1) reduce their
Canadian employment; (2) reduce their capital investment in Canada; and (3) shift
their Canadian production (e.g., employment and capital investment) to the United
States. As noted previously and as shown in table 4, the hollowing-out predictions
apply only to Canadian tariff reductions. Because Canadian tariffs were so much
higher than U.S. tariffs, and because of the view that higher tariffs had sheltered
Canada’s less efficient affiliate plants (see Eastman and Stykolt 1967; Baldwin and
Gorecki 1986), and since the Canadian market is approximately one-tenth the size of
the U.S. market, it was commonly believed that U.S. MNCs could easily reorganize
to serve Canada and the United States by production and exports from the United
States (see McFetridge 1989). Under this scenario, lower Canadian tariffs should
increase U.S. employment and capital allocation as production shifts from Canada
into the United States.

In table 4, all the Canadian tariff coefficients are significant and in the oppo-
site direction from that predicted by the hollowing-out scenario, except for the
coefficient on U.S. parent employment (the only variable for which the Canadian
tariff coefficients have different signs in the original and normalized regression
estimates). The parameter estimate is significant and positive in the normalized



TABLE 3

Random effects and OLS estimates for normalized assets and employment

CA assets CA PPE CA empt. USP assets USP empt.
RE OLS RE OLS RE OLS RE OLS RE OLS
Constant (3 —5.4514¢ —5.6785°  —6.4865° —7.2118¢ —9.3578  —9.6527°  —0.0323 0.2650 —5.0419¢  —4.9051¢
(0.7232) (2.0074) (1.0003) (2.3472) (0.9574) (2.2076) (0.4743) (0.7443) (0.4797) (0.8958)
Can Tariff (3 —0.0556°  —0.0438°  —0.0190®  —0.0814°  —0.0295° —0.019%4 0.0205¢ 0.0135¢ 0.0290¢ 0.0204¢
(0.0049) (0.0123) (0.0091) (0.0144) (0.0093) (0.0135) (0.0045) (0.0046) (0.0023) (0.0055)
US-Tariff 3, 0.0070¢ 0.0228¢ 0.0080 0.0251¢ 0.0091% 0.0271¢ 0.0025 —0.0009 —0.0383¢ 0.0057°
(0.0025) (0.0054) (0.0059) (0.0063) (0.0045) (0.0059) (0.0016) (0.0020) (0.0008) (0.0024)
C/U-WAGE —0.0087 —0.0092 —0.0333¢  —0.0527 0.0106 0.0199 —0.0149>  —0.0147 0.0244¢ 0.0271¢
(0.0089) (0.0326) (0.0119) (0.0381) (0.0130) (0.0358) (0.0063) (0.0121) (0.0057) (0.0145)
C/U-GDP*CN 0.2208" 0.2481 0.4248¢ 07231 —0.0496 —0.1199 0.1321% 0.1227 —0.1976°  —0.2940°
(0.0885) (0.3130) (0.1248) (0.3660) (0.1217) (0.3442) (0.0576) (0.1160) (0.0562) (0.1397)
C/U-GDP*CD 0.2240° 0.2857 0.4285¢ 0.7458%  —0.0484 —0.0370 0.1264% 0.1015 —0.2564¢  —0.2624¢
(0.0877) (0.3134) (0.1244) (0.3665) (0.1219) (0.3447) (0.0571) (0.1162) (0.0566) (0.1399)
C/U-GDP*1I 0.2032° 0.3105 0.4885¢ 0.8070°  —0.0984 —0.0567 0.1345° 0.1064 —0.2712¢  —0.2938"
(0.0876) (0.3127) (0.1240) (0.3656) (0.1205) (0.3438) (0.0574) (0.1159) (0.0563) (0.1395)
C/U-GDP*IM 0.2164° 0.2836 0.4080¢ 0.7376°  —0.0444 —0.0578 0.1346° 0.1110 —0.2399°  —0.2661"
(0.0870) (0.3132) (0.1245) (0.3662) (0.1211) (0.3444) (0.0573) (0.1161) (0.0566) (0.1398)
Trans cost 0.0277¢ 0.0449¢ 0.0700¢ 0.1169¢ 0.0109 —0.0650" 0.0246¢  —0.0122 0.0052 —0.0512¢
(0.0082) (0.0259) (0.0097) (0.0303) (0.0157) (0.0285) (0.0074) (0.0096) (0.0055) (0.0116)
Trend 0.0033 —0.0276 0.0626¢ 0.0782 —0.0440 —0.0794 0.0600¢ 0.0780°  —0.0929°  —0.0617
(0.0269) (0.0927) (0.0346) (0.1084) (0.0373) (0.1020) (0.0182) (0.0344) (0.0153) (0.0414)
US Int. rate —0.0042 —0.0358 0.0399 0.0822 —0.0247 —0.0513 —0.0136 0.0024 —0.0549¢  —0.0494
(0.0293) (0.0836) (0.0446) (0.0978) (0.0359) (0.0919) (0.0163) (0.0310) (0.0183) (0.0373)
CAN P-E ratio 0.0271 0.0087 —0.0114 —0.0448 0.0450 0.0179 —0.0039 —0.0198 0.0397¢ 0.0273
(0.0205) (0.0683) (0.0266) (0.0798) (0.0300) (0.0751) (0.0153) (0.0253) (0.0137) (0.0305)
US P-E ratio 0.0151 0.0214 0.0020 0.0075 0.0110 0.0141 —0.0037 —0.0128 0.0118 0.0047
(0.0116) (0.0360) (0.0145) (0.0421) (0.0163) (0.0396) (0.0085) (0.0134) (0.0074) (0.0161)



TABLE 3 (concluded)

CA assets CA PPE CA empt. USP assets USP empt.
RE OLS RE OLS RE OLS RE OLS RE OLS
ol 0.1360¢ 0.2640¢ 0.1336¢ 0.0741¢ 0.0839¢
(0.0035) (0.0067) (0.0061) (0.0023) (0.0018)
i 0.0001 0.0056¢ 0.0082° 0.0001 0.1190
(0.0017) (0.0033) (0.0035) (0.0017) (0.0009)
o’ 1.3514¢ 1.8812¢ 1.7173¢ 0.4190¢ 0.8124¢
(0.0098) (0.0154) (0.0120) (0.0066) (0.0064)
o’ 0.0800¢ 0.0972¢ 0.0862¢ 0.0541¢ 0.0655¢
(0.0021) (0.0022) (0.0030) (0.0013) (0.0012)
Model error (02¢;) 0.3181 1.3973 0.4146 1.6338 0.3969 1.5366 0.1928 0.5181 0.1833 0.6235
R-squared 0.0402 0.0727 0.0313 0.0520 0.0777
Log-likelihood —2357.21 —3089.87 —2855.62 —733.234 —1021.175

NOTES:

Sample size is 2,881 for all estimations. Numbers in parentheses are standard errors. a Significant at the 10 per cent level
¢ Significant at the 1 per cent level.

. b Significant at the 5 per cent level.
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TABLE 4
Expected sign patterns under the ‘Hollowing-Out’ scenario versus actual estimates

CA assets CA PPE CA empt. USP assets USP empt.
Canadian tariff? + + + - —
U.S. tariff¢ ? ? ? ? ?
Log(Y)
Canadian tariff —0.0449 —0.1016 —0.0412 +0.0366 —0.0077
U.S. tariff —0.0070 +0.0023¢ +0.0072¢ +0.0036 —0.0114
Normalized log(Y)
Canadian tariff —0.0556 —0.0190 —0.0295 +0.0205 +0.0290
U.S. tariff +0.0070 +0.0080° +0.0091 +0.0025¢ —0.0383

a Estimate not significant. » The sample mean of the Canadian tariff is 5.85, and the sample standard
deviation is 5.54. b The sample mean of the U.S. tariff is 2.967, and the sampe standard deviation
is 2.46.

model, implying that lower Canadian tariffs reduced U.S. parent employment — a
finding that is certainly not consistent with hollowing-out predictions.

From table 4 we can calculate the effect of a one percentage point drop in
the Canadian tariff on employment and capital allocation decisions in the United
States and Canada.!? For Canadian affiliates, a one percentage point decrease in the
Canadian tariff increases Canadian affiliate assets by approximately 4.5 per cent
in the original regression and 5.6 per cent in the normalized regression. Canadian
affiliate PPE increases by 10.1 per cent in the original regression, but only by 1.9
per cent in the normalized regression. It appears that the effect of Canadian tariff
reductions on PPE may have been biased up in the original regression. Perhaps
the most surprising finding is the effect of Canadian tariff reductions on Canadian
affiliate employment. Rather than showing that Canadian tariff reductions led to
a reduction in Canadian affiliate employment, our results indicate that a one per-
centage point drop in Canadian tariffs increased Canadian affiliate employment by
2.95 per cent (in the normalized regression).!3 As mentioned above, the results for
U.S. parent assets and employment were also significant and in the opposite direc-
tion from that predicted under hollowing out in the normalized regression. Indeed,
a one percentage point drop in Canadian tariffs led to a 2 per cent decrease in U.S.
parent assets and a 2.9 per cent decrease in parent employment. From the results
obtained here, we can find no evidence to support concerns that freer bilateral trade
would turn Canada into a ‘warehouse economy.” In the next section, we examine
the extent to which the variance in MNCs’ U.S. and Canadian asset and employ-
ment levels is explained primarily by characteristics of the industries in which the
MNCs operate or by idiosyncratic characteristics of the MNCs.

12 To calculate the effect of a one percentage point drop in tariffs with log dependent variables, we
use the formula: In ¥ = 8T. So 1/Y*dY /dT = (3 and dY /Y = (3*dT.

13 This very large effect of Canadian tariff reductions on employment may reflect the fact that our
sample includes only U.S. MNC affiliates in Canada.
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4.4. Variance decompositions

In section 2, we indicated that the estimated random effects models can be used
to construct individual firm and industry betas a posteriori via Bayes’s law. We
can then examine the relative magnitude of firm and industry effects in MNCs’
responses to tariff changes by decomposing the variance of the random coeffi-
cients into within- and across-industry variance. Schmalensee (1985) used a similar
approach to evaluate the relative contribution of firm and industry effects to the
total variance in firm profitability. But we depart here from the standard variance
components models in that we decompose the variance not only in the regression
error (w;; = ¢; +€;;), but also in the random coefficients. This allows us to evaluate
the importance of firm and industry effects in MNCs’ responses to changing tariff
levels. In table 5, we report the percent of variance in the three random coefficients
and the firm effect explained by within-industry and across-industry variance.'*

As can be seen in panels 1-5 of table 5, within-industry variance accounts for
more of the total variance in the random tariff coefficients, time trend, and firm
effect than across industry variance does. With regard to the tariff coefficients,
these results imply that given the same set of prices and tariffs, individual MNCs
within the same industry choose very different levels of U.S. and Canadian assets
and employment. In other words, idiosyncratic firm characteristics explain most of
behaviour.

Such a finding is consistent with theories of FDI such as the OLI paradigm, in
which characteristics of countries (i.e., ‘location advantages,” such as neoclassical
factor endowments or barriers to trade), industries (i.e., ‘internalization advantages,’
such as structural or transactional market failures), and firms (i.e., ‘ownership ad-
vantages,” such as the privileged possession of or access to income generating
assets; see Dunning 1979) are considered to be important determinants of foreign
investment decisions. Since there are many components of location advantage, of
which getting around tariff walls is only one potential source, a tariff reduction
may lead different firms to react differently. For instance, if getting around the
tariff wall was important to a firm, it could pull out of Canada when its tariff
wall comes down. On the other hand, suppose a firm’s technology is such that it
is most efficient to ship intermediate goods to Canada and to do other processing
there (because of, e.g., the location advantage of being close to resources or to
final consumers). Then a tariff reduction could expand Canadian operations. Our
finding that firm characteristics explain most of the variance in MNCs’ responses to
changes in tariff levels implies that unobserved characteristics of firms, such as their
technology, are important to whether and how they reconfigure their international
production when tariffs are reduced.

Our results are surprising in the context of international trade theories, discussed
in section 4.2. Rather than implying that some industries in a country expand
while others contract when trade is liberalized, our results indicate that most of

14 Only the percentage of total variance explained is reported here. More details are available from
the authors.



TABLE 5

Percent of variance in random effects explained by within- and across-industry variance

CA assets CA PPE CA empt. USP assets USP empt.

Within Across Within Across Within Across Within Across Within Across
Canadian tariff o2 ;| 69% 31% 69.33% 30.67% 69% 31% 70.6% 29.4% 73.02% 26.98%
US tariff 02y, 72.2% 27.8% 69.23% 30.77% 75.83% 24.17% 72.41% 27.59% 70.33% 29.67%
Time trend o°7; 72.13% 27.87% 70.55% 29.45% 71.45% 28.55% 73.22% 26.78% 74% 26%
Firm effect 02¢; 63.33% 36.67% 65.81% 34.19% 64.32% 35.68% 72.23% 27.22% 69.26% 30.74%
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the variance in firms’ responses to trade liberalization is not accounted for by
the industries in which the firms operate. This result should not be interpreted as
supporting theories of intra-industry trade (see, e.g., Eastman and Stykolt 1967). For
although these theories predict that adjustments to trade liberalization will take the
form of intra-industry rationalization, they also predict that industry characteristics
will explain firms’ adjustment behaviour. If our results supported these theories,
we would expect that industry effects would account for most of the variance in
firms’ responses to trade liberalization.

To illustrate the magnitude of inter- and intra-industry variance, appendix
table Al gives the industry-specific Canadian tariff betas for affiliate assets and
employment.’> In addition to the industry-specific betas, table Al also gives the
range of firm-specific Canadian tariff coefficients in each industry. Notice that not
a single industry has a positive Canadian tariff coefficient for Canadian affiliate
employment. Thus, employment levels in every industry increase with Canadian
tariff reductions. In the employment range column, however, we note that the max-
imum values of more than half of the firm-specific Canadian tariff betas (within
each industry) are positive (although in total, only 13.5 per cent of firms have a
positive Canadian tariff beta for Canadian affiliate employment).

Figures 2 and 3 illustrate the within-industry variance in Canadian tariff coef-
ficients for Canadian affiliate employment in two industries: furniture and fixtures
(which Gaston and Trefler 1997 suggested was particularly ‘hard hit” by trade lib-
eralization) and industrial chemicals. It is interesting that none of the firm-specific
tariff betas in the furniture and fixtures industry is positive, indicating that lower
Canadian tariffs are associated with increased Canadian affiliate employment for
every MNC in the industry. Conversely, several affiliates in the industrial chemi-
cals industry, in which Canada is considered to be particularly ‘competitive’ (see
D’Cruz and Rugman 1994 for a discussion of the Canadian chemicals industry)
experienced reduced employment with trade liberalization. (For more detail, see
appendix table Al betas for industries 281 — industrial chemicals and synthetics
— and 250 — furniture and fixtures. Note that the maximum betas in the industrial
chemicals industry are positive.)

5. Discussion and conclusions

The results presented in the previous sections clearly demonstrate the importance of
tariff reductions to MNCs’ asset and employment allocation decisions. Canadian
tariff levels were negatively related to U.S. MNCs’ assets and employment in
Canada, indicating that reductions in Canadian tariffs actually increased capital
and employment in Canada by U.S. MNCs. Overall, trade liberalization appears to
have stimulated growth for the U.S. MNCs. Since tariffs are taxes on cross-border

15 As discussed in section 2, the firm-specific parameters are calculated using Bayes’s law. Given
the prior that the ¢;, i1, (2, and 7; are normally distributed in the population, combined with
the likelihood for the model, we calculate the posterior density for the ¢;, i1, iz, and 7; and
determine the vector that gives the posterior mean for each firm. Industry-level parameters are
obtained by averaging the firm-level parameters calculated for the firms in each industry.
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FIGURE 2 Firm-specific Canadian tariff coefficients for Canadian affiliate employment: Furniture
and Fixtures industry

16 +

- -
N H
I s
t t

Frequency
=

0__- 4 ->,L - 4

-0.16 -0.13 -0.09 -0.05 -0.01
Canadian tariff betas

FIGURE 3 Firm-specific Canadian tariff coefficients for Canadian affiliate employment: Industrial
Chemicals industry
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transfers within MNCs, lower tariffs created opportunities for MNCs to organize
production more efficiently in North America.

The kinds of reorganization undertaken by U.S. MNCs and their Canadian af-
filiates in response to Canada-U.S. trade liberalization were discussed by several
corporate executives at MNC affiliates in Canada who were interviewed as part
of this study.'® One talked about the superior productivity his company was able
to achieve at its Canadian facilities by installing high-performance work systems
in which worker participation, speed, and flexibility more than compensated for
smaller Canadian plant sizes. Rather than shut down smaller Canadian plants when
trade was liberalized, his company developed new production technologies that
enabled it to achieve high productivity in small plants — even in an industry with
important scale economies. Another manager discussed how, when several impor-
tant Canadian customers of his company moved to the United States when trade was
liberalized, his company decided not to close its Canadian plants but rather to use
them to fulfil small-batch orders for the MNC’s global operations. Both managers
stressed that when trade was liberalized, lower tariffs alone were not sufficient to
close Canadian plants. Other factors, such as the age of the plants and the products
they produced were at least as important. Lower tariffs, however, did enable both
companies to organize their North American production more efficiently. These re-
organizations illustrate that in many cases, U.S.-Canada trade liberalization enabled
MNCs to achieve a finer segmentation of production — one in which intra-industry
reallocations of resources enhanced the efficiency of North American operations.
Such patterns are inconsistent with the concern that Canadian production would be
hollowed out by trade liberalization.

Our other main finding was that firm-specific characteristics of MNCs explained
more of the variance in adjustments to trade liberalization than industry character-
istics did. This finding has important theoretical and policy implications. From a
theoretical standpoint, it implies that MNC-specific characteristics are more impor-
tant in determining incremental foreign investment and employment decisions than
industry characteristics such as factor endowments or structural market imperfec-
tions. This finding is surprising given the considerable U.S. investment in Canada
that is concentrated in resource-based sectors such as food, chemicals and timber.

From a policy perspective, it is important to know whether trade liberalization
creates more interindustry or intra-industry adjustments. Because trade protection,
subsidies, and trade adjustment assistance are typically targeted at entire industries
assumed to be ‘losers’ from free trade, our finding of substantial within-industry
differences in firms’ employment and capital allocation decisions implies that such
policies may be misguided.
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Appendix
TABLE Al
Industry-specific Canadian tariff coefficients for CA assets and CA employment
a a

CA Asset range' CA Employment range
Industry assets Low High empt. Low High
201 —0.02018 —0.02980 —0.00082 —0.04308 —0.05559 —0.01806
202 —0.06578 —0.06578 —0.06578 —0.05330 —0.05330 —0.05330
203 —0.04114 —0.04595 —0.02980 —0.03860 —0.06433 —0.01806
204 —0.05254 —0.08933 0.05728 —0.04131 —0.06629 —0.03258
205 0.00028 —0.03990 0.04798 —0.04591 —0.06433 —0.04104
208 0.06366 —0.05630 0.23716 —0.01606 —0.06629 0.12035
209 —0.09003 —0.28278 0.04169 —0.03348 —0.06433 0.04630
210 0.00192 —0.06997 0.07301 —0.00103 —0.06433 0.02333
220 0.00706 —0.18451 0.10520 —0.02152 —0.06629 0.04456
230 —0.05294 —0.21363 0.07385 —0.01090 —0.05559 0.05894
240 —0.01990 —0.04595 0.04073 —0.04275 —0.06629 0.01767
250 —0.04629 —0.10877 0.00799 —0.04142 —0.06629 —0.01597
262 —0.02963 —0.07320 0.04798 —0.03317 —0.06433 0.02632
265 —0.04412 —0.12304 0.02545 —0.02541 —0.06433 0.07244
270 0.00140 —0.08866 0.04560 —0.02532 —0.06629 0.02680
281 —0.05493 —0.46236 0.21431 —0.05479 —0.16492 0.02632
283 —0.08896 —0.35300 0.05127 —0.02657 —0.12752 0.07244
284 —0.06274 —0.26352 0.09969 —0.04094 —0.06629 0.01198
287 0.05321 —0.06997 0.11266 —0.05291 —0.08093 —0.01093
289 —0.05228 —0.26085 0.06709 —0.04844 —0.11988 0.03595
299 —0.19700 —0.19700 —0.19700 —0.05318 —0.05318 —0.05318
305 —0.02721 —0.26085 0.15353 —0.01478 —0.06433 0.02632
308 —0.08125 —0.23157 0.00799 —0.03820 —0.08093 0.01198
310 —0.07208 —0.10877 —0.06997 —0.03266 —0.06629 —0.01806
321 —0.12962 —0.35534 —0.00447 —0.01925 —0.05559 0.02052
329 —0.01623 —0.12304 0.05728 —0.02753 —0.06433 0.02395
331 —0.01051 —0.08524 0.07389 —0.00917 —0.05559 0.03595
335 —0.07411 —0.08239 0.06888 —0.08317 —0.21905 —0.01806
341 —0.00751 —0.08866 —0.02990 —0.04161 —0.06433 —0.01806
342 —0.03991 —0.08866 0.04798 —0.03480 —0.05743 0.01198
343 —0.01812 —0.21363 0.11755 —0.02651 —0.06629 0.06541
349 —0.02363 —0.26515 0.10520 —0.04488 —0.11388 0.04160
351 —0.07954 —0.08866 —0.05354 —0.05392 —0.05559 —0.04617
352 —0.02453 —0.04973 0.00067 —0.01808 —0.04399 0.00783
353 0.0189%4 —0.08866 0.12996 —0.03539 —0.11247 0.04475
354 —0.05000 —0.19555 0.05792 —0.02573 —0.12752 0.02632
355 —0.00847 —0.13166 0.10485 —0.01580 —0.06433 0.02632
356 —0.06568 —0.10877 0.00342 —0.02459 —0.06629 0.01198
357 —0.04909 —0.08866 0.04798 —0.04025 —0.05559 —0.01355
358 —0.03270 —0.21363 0.04073 —0.03152 —0.07781 0.00783
359 —0.02428 —0.04274 0.04798 —0.03957 —0.05559 —0.01806
363 —0.01024 —0.08239 0.00799 —0.03735 —0.06433 —0.01415
366 —0.03182 —0.08524 0.09969 —0.04273 —0.06629 —0.01597
367 —0.02903 —0.08866 0.07385 —0.04213 —0.06433 —0.01093
369 —0.02224 —0.22007 0.07301 —0.03245 —0.06629 0.05463
371 —0.03830 —0.13166 0.12996 —0.03000 —0.09207 0.04630
379 —0.06857 —0.11777 0.04798 —0.02339 —0.06433 0.02395
381 0.00035 —0.07320 0.15353 —0.04495 —0.12835 —0.00092
384 —0.01244 —0.08866 0.07385 —0.01639 —0.06433 0.04630
390 —0.03529 —0.35300 0.11390 —0.04512 —0.06629 —0.02434

a Range refers to the range of firm-specific Canadian tariff coefficients in each industry.
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TABLE A2
Industry average U.S. and Canadian tariffs and transportation costs
IND Industry description U.S. tariff Can. tariff Trans. cost
201  Meat Products and Packaging 0.82% 1.80% 0.41%
202  Dairy Products and Processing 6.61% 8.30% 3.89%
203  Preserved Fruits and Vegetables 7.29% 5.91% 1.25%
204  Grain Mill Products 2.33% 4.72% 1.34%
205 Bakery Products 0.56% 5.32% 0.44%
208 Beverages 3.08% 30.27% 1.01%
209  Other Food and Kindred Products 3.30% 3.98% 1.01%
210  Tobacco Products 14.74% 24.83% 0.87%
220  Textile Mill Products 8.11% 13.27% 0.64%
230  Apparel and other Textile Products 10.56% 20.82% 0.71%
240  Lumber and Wood Products 0.43% 2.56% 4.01%
250  Furniture and Fixtures 1.72% 9.35% 0.66%
262  Pulp, Paper and Board Mills 0.16% 3.31% 2.59%
265  Other Paper and Allied Products 2.29% 6.49% 0.84%
270  Newspapers, Printing and Publishing 3.15% 1.41% 1.32%
281  Industrial Chemicals and Synthetics 3.50% 3.41% 2.22%
283  Drugs 3.14% 5.05% 0.37%
284  Soap, Cleaners and Toilet Goods 4.64% 10.73% 0.62%
287  Agricultural Chemicals 0.23% 0.05% 8.44%
289  Chemical Products, n.e.c. 2.79% 5.48% 0.71%
299  Petroleum and Coal Products 4.52% 0.91% 0.00%
305 Rubber Products 3.32% 5.95% 0.69%
308 Miscellaneous Plastics Products 4.34% 8.87% 0.70%
310 Leather and Leather Products 5.77% 10.83% 0.72%
321  Glass Products 2.03% 4.56% 0.59%
329  Stone, Clay and Concrete 2.11% 3.79% 2.39%
331  Primary Metal Industries, Ferrous 3.34% 4.38% 1.12%
335  Primary Metal Industries, Nonferrous 2.27% 1.19% 0.42%
341 Metal Cans, Forgings and Stampings 0.65% 6.12% 1.27%
342 Cutlery, Hardward and Screw Products 2.23% 7.23% 0.58%
343  Heating Equipment and Plumbing Fixtures 3.91% 9.65% 0.79%
349  Metal Services Products, Ordinance, n.e.c. 2.38% 5.79% 0.60%
351 Engines and Turbines 1.46% 9.32% 0.15%
352  Farm and Garden Machinery 0.19% 0.11% 0.79%
353  Construction, Mining and Machinery 1.96% 3.38% 0.32%
354  Metalworking Machinery 3.36% 5.87% 0.34%
355  Special Industry Machinery 2.78% 3.16% 0.31%
356  General Industrial Machinery 2.25% 3.20% 0.43%
357 Computer and Office Equipment 0.51% 1.08% 0.77%
358  Refrigeration and Service Industry Machinery 2.45% 4.28% 0.40%
359  Industrial and Commercial Machinery, n.e.c. 2.16% 2.67% 0.61%
363 Household Appliances 2.63% 8.82% 0.76%
366 Household Audio and Video and Communications 3.71% 4.55% 0.48%
367 Electronic Components and Accessories 1.92% 6.79% 0.78%
369 Electrical Machinery, n.e.c. 2.38% 4.11% 0.44%
371 Motor Vehicles and Equipment 0.11% 0.37% 0.39%
379  Other Transportation and Equipment 0.51% 1.71% 0.22%
381 Measuring, Scientific and Optical Instruments 2.19% 2.16% 0.35%
384  Medical Instruments and Supplies 4.46% 1.89% 0.49%
390 Miscellaneous Manufacturing Industries 3.66% 6.40% 0.50%
AVERAGES 3.10% 6.12% 1.03%
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TABLE A3
Industry categories and observations

Total Ind. Total Ind.
IND obs. category IND obs. category
201 3 CN 329 57 11
202 5 CN 331 74 I
203 11 CN 335 54 I
204 22 CN 341 19 11
205 10 CN 342 46 I
208 46 CN 343 83 ™M
209 75 CN 349 118 ™M
210 22 CN 351 10 ™M
220 57 1I 352 3 ™M
230 70 CD 353 65 ™M
240 61 I 354 41 ™M
250 58 CD 355 47 ™M
262 66 I 356 44 ™M
265 70 I 357 16 ™M
270 80 I 358 59 ™M
281 169 I 359 13 ™M
283 131 CN 363 28 CD
284 102 CN 366 34 CD
287 13 I 367 63 CD
289 121 I 369 154 CD
299 3 I 371 196 CD
305 59 1I 379 53 CD
308 94 I 381 63 ™M
310 14 CN 384 43 ™M

321 38 1I 390 98 CD




