
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


Gauging the Recent Effects of the North American Free Trade
Agreement

Gary D. Thompson and Ricardo Cavazos Cepeda

The impacts of the North American Free Trade Agreement (NAFTA) on North American trade are described and

analyzed using a variant of a gravity model. Controlling for the effects of real gross domestic product (GDP) and real
exchange rates, the impacts ofNAFTA on trade flows are statistically significant and positive in all but one case. Growth
in real GDP has contributed to positive trade flows while real exchange rates have also affected trade flows in
statistically discernible ways. In general, manufactured goods as well as machinery and transport equipment have
benefited most from NAFTA while agricultural products have displayed less dynamic growth.

Bilateral and multilateral free-trade agreements
have been promoted as one of the necessary condi-
tions for stimulating world trade. Econometric
analyses of aggregate trade patterns have detected
a significant portion of growth in trade due to free-
trade agreements (Baier and Bergstrand, 2001).
Growth in disposable income and improvements
in transportation technology have also contributed
significantly to growth in aggregate trade. Free-
trade agreements apparently lower tariff and non-
tariff barriers sufficiently to allow changes in ag-
gregate demand and supply in trading countries to
affect trade patterns and growth.

The purpose of this analysis is to make an ini-
tial assessment of the effects of the North Ameri-
can Free Trade Agreement (NAFTA) on aggregate
trade among its three constituent countries: Mexico,
the United States, and Canada. With roughly five
years of data since the signing of NAFTA in De-
cember 1993, some of the early effects of NAFTA
on trade patterns should be now detectable. From
this new "historical" perspective, the general pat-
terns of trade among the three countries are first
described. Then an econometric model of aggre-
gate and disaggregate trade is specified and esti-
mated in an effort to disentangle some of the causes
of the changes observed in trade patterns.

The authors are a professor and graduate research assistant in
the Department of Agricultural and Resource Economics,
University of Arizona, Tucson. All correspondence concerning
this manuscript should be addressed to Thompson at the
Department of Agricultural & Resource Economics, University
of Arizona, Tucson, AZ 85721-0023, garyt@ag.arizona.edu.
The authors would like to thank participants at the Food
Distribution Research Society's Annual Conference at Mesa,
Arizona, October 15, 2001.

Pre- and Post-NAFTA Trade Patterns

A naive measure of the effects of NAFTA on trade
patterns would be simply to compare the composi-
tion and growth of trade in various categories
among the three trading partners before and after
NAFTA. Pre- and post-NAFTA comparisons of
trade would of course be naive for several reasons.
First, pre- and post-comparisons of trade would
likely be blurred as many firms in the three coun-
tries anticipated the signing of NAFTA and com-
menced foreign investment. For example, in 1990,
Sam Walton and Jeronimo Arango of Cifra, SA
agreed to launch Wal-Mart's expansion in Mexico
even though it was three years until NAFTA was
signed (Luhnow, 2001). Now Wal-Mart is Mexico's
largest retailer. Pre- and post-NAFTA comparisons
may also be blurred for other reasons. Because the
United States and Canada signed a bilateral free-
trade agreement in 1989, the effects of NAFTA on
U.S.-Canadian bilateral trade may be less promi-
nent. Even with the advent of NAFTA, most tariffs
have been progressively removed, some taking as
long as fifteen years for complete removal.

Pre- and post-NAFTA comparisons may be
naive if changes stimulated by NAFTA represent
shifts in production from trading partners outside
NAFTA to NAFTA partners (Krueger, 1999). For
example, Asian garment manufacturers might
choose to relocate production facilities to Mexico
to facilitate imports into the United States and
Canada under the auspices of NAFTA. Rather than
creating a net increase in trade, such relocation of
manufacturing facilities would simply represent a
shift in the source of exports. Trade patterns with
countries outside of NAFTA signatories must be
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considered when assessing the net impacts of
NAFTA.

Finally, changes in aggregate supply and de-
mand in Mexico, the United States, and Canada
would have caused changes in trade patterns and
growth with or without the presence of NAFTA.

For all these reasons, simple comparisons of
pre- and post-NAFTA trade without accounting for
underlying changes in aggregated supply and de-
mand would lead to spurious conclusions about the
effects ofNAFTA. However, even though pre- and
post- comparisons of trade patterns and growth may
be naive, such comparisons provide some back-
ground for understanding the nature of NAFTA's
impacts on trade.

Changes in Aggregate Trade

Comparisons of aggregate trade between Mexico,
the United States, and Canada before and after
NAFTA can be gauged from Figure 1. Some gen-
eral observations about aggregate trade patterns are
useful. The magnitude of U.S.-Canada trade is ap-
preciably larger than U.S.-Mexico trade. There was
a noticeable increase in aggregate U.S. exports to
Canada after passage of the Canadian-U.S. Free
Trade Agreement in the late 1980s. Mexico-Canada
trade is an order of magnitude smaller. Growth in
imports and exports among all three countries has
been sustained over the last decade and a half, with
the United States as a notable net importer of goods
and services from Mexico and Canada. Canada has
also become an increasingly larger importer of
Mexican goods although the absolute magnitude
of those imports is still relatively small. The larg-
est growth in trade has occurred with Mexican ex-
ports to the United States and Canada.

Some increases in the real value of trade after
NAFTA become apparent when comparing aggre-
gate imports and exports among the three countries
before and after passage of NAFTA. When real
imports and exports are regressed on a time-trend
variable in the pre- and post-NAFTA periods, Chow
tests with break points at the first quarter of 1994
indicate statistically significant increases in the rate
of change of imports and exports. I Even in the case
of Canadian exports to Mexico, which in Figure 1

The results of the Chow test are available on request from the
authors.

appear relatively flat, the trend is statistically sig-
nificantly greater in the post-NAFTA period for
exports from Canada to Mexico than in the pre-
NAFTA period. In the post-NAFTA period, aggre-
gate exports and imports among the three countries
have increased in statistically discernable ways. The
causes of the increases, of course, cannot be dis-
cerned from the foregoing descriptive analysis.

Changes in Disaggregate Trade

Disaggregated import and export data for United
States trade with Mexico and Canada were em-
ployed to gauge the composition and growth of
sectoral trade pre- and post-NAFTA (Table 1).2
Agricultural trade measured by categories (0) Food
andLive Animals, (1) Beverages and Tobacco, and
(4) Animal and Vegetable Oils, Fats and Waxes
together account for 5 to 7 percent of trade; while
that share remained static in the case of U.S. im-
ports from Canada, it declined in the post-NAFTA
period for all other trade flows. By far the most
important category of U.S. imports and exports is
(7) Machinery and Transport Equipment, which
accounts for approximately half of all trade. Three
categories-(6) Manufactured Goods Classified
Chiefly by Material, (7) Machinery and Transport
Equipment, and (8) Miscellaneous Manufactured
Articles-jointly account for at least two-thirds of
trade among the three countries. U.S. exports to
Mexico and imports from Mexico in these three
categories grew from 68 to 75 percent and 66 to 80
percent of total trade values, respectively. In gen-
eral, U.S. trade with Canada appears to be slightly
more diversified than U.S. trade with Mexico in
the sense that no single category accounts for as
large a share of trade.

Comparing average annual growth rates before
and after NAFTA indicates that the U.S.-Mexico
trade has been affected more than U.S.-Canada
trade. High-growth sectors for U.S. exports to
Mexico in the post-NAFTA period were (0) Food
and Live Animals and (3) Mineral Fuels, Lubri-
cants and Related Materials, with (7) Machinery
and Transport Equipment and (9) Miscellaneous

2 The USITC data used to calculate the growth rates and shares
in Table 1 were converted to real U.S. dollars. The USITC
data were available from 1989 through 2000 whereas the
aggregate trade data for trade among the three countries was
available from 1984 on a monthly basis.

8 March 2002
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Figure 1. Aggregate Imports and Exports (Millions of 1982-84 U.S.$).
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Manufactured Articles experiencing substantial
increases in growth rates from the pre-NAFTA pe-
riod. Post-NAFTA imports from Mexico to the
United States grew most rapidly in (1) Beverages
and Tobacco, (3) Mineral Fuels, Lubricants and
Related Materials, and (4) Animal and Vegetable
Oils, Fats and Waxes. By contrast, the only cat-
egories of U.S.-Canada trade to display positive
growth-rate changes in excess of 10 percent in the
post-NAFTA period were (3) Mineral Fuels, Lu-
bricants and Related Materials and (9) Commodi-
ties and Transactions, N.E.S.

As would be expected, some sectors of the three
countries' economies have benefited enormously
from North American trade in the post-NAFTA
period while other sectors have not. Nonetheless,
with a few exceptions-(2) Crude Materials, In-
edible, Except Fuels and (4) Animal and Vegetable
Oils, Fats and Waxes)-all sectors have continued
to experience positive, though declining, annual
growth rates. Three sectors stand out as the "en-
gines" of growth in exports and imports: (6) Manu-
factured Goods Classified Chiefly by Material, (7)
Machinery and Transport Equipment, and (8) Mis-
cellaneous Manufactured Articles. Manufactured
goods and machinery and transport equipment to-
gether have accounted for the largest share of U.S.
trade with Mexico and Canada and have posted the
largest increases in shares in the post-NAFTA pe-
riod. Agricultural and food sectors have not gained
any larger share of trade in the post-NAFTA pe-
riod. For example, the share of U.S. trade in (0)
Food and Live Animals with Mexico has declined
over the post-NAFTA period, while the share of
that category's trade with Canada has remained
static.

Gravity Trade Model

The foregoing descriptive analysis suggests the ef-
fects of NAFTA on the real value of trade between
Mexico, the United States, and Canada have been
appreciable and that trade in some sectors has grown
considerably. But descriptive analyses give little
idea of what economic phenomena have caused
those appreciable changes. The following exposi-
tion of the gravity model of trade provides some
economic rationale for investigating the determi-
nants of trade.

Gravity models have been widely used in em-

pirical studies to measure the determinants of bi-
lateral trade flows (Anderson, 1979; Bergstrand
1985,1989,1998; Sanso, Cuairan, and Sanz, 1993;
Deardorff, 1998; Eichengreen and Irwin, 1998;
Baier and Bergstrand, 2001). Gravity models con-
tinue to be popular for at least two reasons: many
underlying structural models are theoretically con-
sistent with the relatively parsimonious specifica-
tion of the gravity model, and gravity models have
performed well econometrically with a wide vari-
ety of data.

In most gravity models the value of exports
from country i to countryj, TI, is expected to vary
directly with aggregate income on both countries,
Y; and Y, and inversely with distance between the
two countries, Dj. In its simplest form, the gravity
equation is given by

Y.Y.
(1) T.=A-- '

'J D.

where A is a constant of proportionality. Aggre-
gate income in both countries, often proxied with
gross domestic product, serves as a measure of both
supply and demand conditions. Aggregate income
in country i reflects domestic production capacity
capable of generating exports while income in coun-
try j indicates the level of demand for those ex-
ports. Distance between the two countries is a
readily measurable proxy for the transportation
costs of exporting goods.3 In empirical applications
of (1), indicator variables are typically added to
reflect regional effects as well as the effects of tar-
iffs and free-trade agreements.

Taking natural logarithms of (1) and append-
ing a stochastic error leads to an easily estimated
equation. Some researchers have estimated varia-
tions of (l) in the context of time-series data using
first differences rather than levels (Baier and
Bergstrand, 2001; Bayoumi and Eichengreen, 1997;
and Eichengreen and Irwin, 1998). Others have in-
vestigated the role of functional form by estimat-
ing Box-Cox regressions (Sanso, Cuairan, and Sanz,
1993). Random versus fixed-effects models with
pooled time series-cross section data have also been
tested (Egger, 2000). The gravity model has been
estimated as a single-equation, reduced-form model
regardless of the particular empirical specification.

3 For a comprehensive explanation of the various theoretical
underpinnings of the gravity model, see Baier and Bergstrand.

Thompson, G. D. and R. C. Cepeda
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Econometric Specification

The following econometric model is specified in
the spirit of gravity models. The econometric model
is essentially a reduced form for which there are
several observationally equivalent structural mod-
els. The measures of proximity typically used in
gravity models as an indicator of transportation
costs are not included in the following model be-
cause the United States shares common borders
with Mexico and Canada. Even though Mexico and
Canada do not share a border there is a land bridge
between the two countries with a well-developed
transportation and communication infrastructure.

The econometric model linking exports and
imports among the three NAFTA trading partners
is specified as

(2) yJ,=X',13 + , j = l,...,m; t= 1,...,r

where ye, denotes exports from country i to coun-
tryj (or imports from countryj to country i) in the
tth time period, X', is a row vector of relevant ex-
planatory variables in the th time period, P3 is a con-
formable vector of coefficients to be estimated, and

, is an error term assumed to be distributed as fol-
lows e-N(O,OZ®I). The explanatory variables in
each equation include a constant, the level of real
GDP, real GDP per capita, the real exchange rate,
an indicator variable for the post-NAFTA period,
and quarterly dummies. The specification in (2)
does not include the same explanatory variables in
each equation.

Both real GDP and real GDP per capita in each
country are highly collinear; correlation coefficients
between the two series are 0.991 for the United States,
0.977 for Mexico, and 0.679 for Canada. Despite the
high degree of collinearity, estimation of the models
as seemingly unrelated systems presents no difficul-
ties. A number of hypothesis tests were performed to
check for misspecifications. Wald and likelihood ra-
tio tests for first-order vector autoregressive (VAR)
error structures, , = Ref + ut, were performed with
varying results (Guilkey, 1974). In general, the null
hypothesis of a diagonal R could not be rejected. 4

4 Estimation with R X 0 with all pi; potentially different from
zero means that m2 additional parameters must be estimated.
The sample size is sufficiently large to permit estimation of
m2 additional parameters, but achieving convergence of the
model is not always possible. For that reason, a diagonal R
matrix was used.

Rather than estimate the systems of equations in
various steps as in Guilkey and Schmidt (1973),
the parameters were estimated simultaneously with
a nonlinear iterative-estimation procedure. With the
maintained assumption that e is distributed nor-
mally, the procedure yields maximum likelihood
estimates.

Data Considerations

Monthly observations on aggregate trade data for
bilateral trade among all three countries were avail-
able from 1984 through the first six months of 2001.
However, data disaggregated by sectors were not
available for trade flows between Canada and
Mexico. Although initial econometric estimates
were obtained from the longer time series, they are
not reported here for reasons of space. Instead, dis-
aggregated data on trade flows between the United
States and its two NAFTA partners were employed.
Although monthly observations were available on
disaggregated trade flows beginning in 1989,
monthly population estimates for Mexico and
Canada were not readily available. As a result, the
data were aggregated temporally to quarterly ob-
servations. Hence, sample data consist of quarterly
observations from 1989:I to 2001:I.

Estimation Results

Estimated values of the NAFTA indicator variables
and their respective p-values are displayed in Table
2.5 It is worth emphasizing that these indicator vari-
ables estimate the size of NAFTA impacts once the
explanatory effects of real GDP, real GDP per
capita, and real exchange rates have been taken into
account. A number of salient patterns emerge from
Table 2: all but one of the statistically significant
indicator variables-U.S. exports of (1) Beverages
& Tobacco to Mexico-is positive. Hence, where
the effects of NAFTA are statistically discernable
its effects are overwhelmingly positive. About half
of the indicator variables (23 of 48) are statistically
distinguishable from zero. Perhaps unexpectedly,
the effects of NAFTA appear more frequently in
U.S.-Canada trade (14 of 24) than in U.S.-Mexico
trade (9 of 24).

5 A full set of parameter estimates and descriptive statistics are
available from the authors.

12 March 2002
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Table 2. NAFTA Indicator Variables, p-values in parentheses.

Group U.S. Imp. U.S. Exp. U.S. Imp.
from Mexico to Mexico from Canada

0 Food & Live Animalsa

1 Beverages & Tobacco

2 Crude Materials, Inedible, Exc. Fuels

3 Mineral Fuels, Lubric. & Rel. Mat

4 Animal & Veg. Oils, Fats & Waxes

5 Chemicals & Rel. Products, N.E.S.

6 Manufact. Goods Class. by Mat.

7 Machinery & Transport Equipment

8 Miscellaneous Manufactured Articles

9 Commodities & Transactions, N.E.S.

Agriculture (0 + 1 + 4)

Total

-28.753
(0.391)
-5%

12.362
(0.267)
14%

-12.701
(0.184)
-9%

230.609
(0.129)
22%

5.213
(0.000)
132%

17.793
(0.155)
10%

105.207
(0.003)
13%

411.775
(0.038)
7%

-23.245
(0.692)
-2%

0.075
(0.998)
0%

-20.531
(0.548)
-3%

209.692
(0.583)
2%

54.119
(0.279)
11%

-7.706
(0.004)
-49%

52.782
(0.022)
14%

73.095
(0.184)
28%

12.183
(0.181)
28%

46.699
(0.314)
6%

119.941
(0.032)
10%

706.576
(0.002)
16%

45.234
(0.338)
4%

28.646
(0.374)
7%

79.693
(0.049)
14%

1,000.119
(0.012)
11%

154.710
(0.000)
16%

16.847
(0.297)
13%

188.575
(0.061)
12%

1,092.744
(0.000)
45%

11.978
(0.001)
27%

89.480
(0.110)
7%

107.778
(0.361)
3%

453.622
(0.325)
4%

197.350
(0.000)
15%

-11.651
(0.889)
-1%

192.834
(0.000)
17%

1,797.531
(0.005)
8%

U.S. Exp.
to Canada

-14.220
(0.767)
-1%

12.482
(0.000)
33%

-47.873
(0.138)
-8%

130.789
(0.008)
41%

18.711
(0.000)
87%

78.299
(0.030)
5%

155.184
(0.095)
6%

574.388
(0.164)
5%

201.991
(0.044)
10%

71.588
(0.872)
7%

13.052
(0.799)
1%

1,203.161
(0.030)
6%

a Number below the p-value represents the estimated indicator value as a percentage of the sample mean of the respective import
or export value.

Thzompson, G. D. and R. C. Cepeda
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The magnitudes of the statistically significant
effects of NAFTA vary from relatively modest
impacts, particularly for aggregate trade, to surpris-
ingly large effects for U.S. imports from Mexico
and U.S. exports to Canada of (4) Animal & Veg-
etable Oils, Fats & Waxes (U.S. exports of 4 Ani-
mal & Vegetable Oils, Fats & Waxes account for
less than 1 percent of exports). The categories of
U.S.-Mexico trade that account for the largest share
of trade have apparently been the beneficiaries of
NAFTA: (6) Manufactured Goods Classified
Chiefly by Material and (7) Machinery & Trans-
port Equipment experienced increases between 7.2
percent and 15.8 percent due to NAFTA. U.S.-Ca-
nadian trade has benefited from NAFTA with de-
tectable growth in at least half of the SITC 1-digit
categories. U.S.-Canadian bilateral trade in (3)
Mineral Fuels, Lubricants & Related Materials and
(4) Animal & Vegetable Oils, Fats & Waxes in-
creased by at least 25 percent due to NAFTA.

The uneven impacts of NAFTA on bilateral
trade in various SITC categories are apparent in
the disaggregated trade flows. Of the four aggre-
gate import-export categories for U.S. trade with
Mexico and Canada, only U.S. imports from
Mexico registered no NAFTA-specific effects. Al-
though the effects of NAFTA on aggregate trade
were more modest than some of its effects on indi-
vidual 1-digit categories, the effects vary in mag-
nitude from 5.9 percent (U.S. exports to Canada)
to 10.6 percent (U.S. exports to Mexico). Despite
there being no statistically discernable effects of
NAFTA on aggregate U.S. imports from Mexico,
NAFTA did have a positive impact on the two cat-
egories with the largest shares of U.S. imports from
Mexico (6) Manufactured Goods Classified Chiefly
by Material and (7) Machinery & Transport Equip-
ment), which together accounted 64 percent of U.S.
imports in the post-NAFTA period.

While NAFTA has had an undeniable positive
impact on North American trade, the econometric
model indicates another important source of growth
in trade: real gross domestic product. Real GDP or
"income" elasticities for imports and exports re-
ported in Table 3 indicate statistically significant
effects in 29 of 48 cases, with only five elasticities
being negative.6 The majority of the elasticities

6 The marginal effect of real GDP on trade flows reflect two
possible impacts of income on trade. The marginal effects are

exceed unity suggesting that percentage increases
in real income contribute importantly to growth in
imports and exports. Perhaps not coincidentally,
increases in real GDP contributed positively to U.S.
imports from exports to Mexico and Canada in each
of three important categories: (6) Manufactured
Goods Classified Chiefly by Material, (7) Machin-
ery & Transport Equipment, and (8) Miscellaneous
Manufactured Articles. The magnitudes of the in-
come elasticities in these three categories are mostly
greater than one with the notable exception of U.S.
exports to Canada, for which the elasticities tend
to be smaller. As was noted above in the descrip-
tive analysis, these three categories have been the
engines of growth in trade. The econometric analy-
sis suggests that increases in real GDP have been
one of the principal sources of growth in trade in
these three important categories; the sustained eco-
nomic growth of the decade of the 1990s stimu-
lated significant growth in North American trade
in manufactured goods, machinery, and transport
equipment.

Growth in trade in other sectors due to increased
real GDP is less conspicuous. Food and agricul-
tural categories-(0), (1), and (4)-and (3) Min-
eral Fuels, Lubricants, and Related Materials are
two sectors for which increased real GDP either
had no effect or negative effects. With the three
food and agricultural categories taken jointly, the
impacts of increasing real GDP only registered on
U.S. imports from Mexico. The magnitudes of the
income elasticities for (0) Food and Live Animals
(2.285) as well as for food and agricultural catego-
ries as a whole (2.492) suggest that increases in
real GDP in the United States had sizable impacts
on growth in selected industries in the food and
agricultural sector.

It is also important to account for the effects of
real exchange-rate variations on North American
trade flows. Over half of the real exchange-rate elas-
ticities estimated (26 of 48) are statistically differ-
ent from zero, indicating that real exchange rates
exerted tangible effects on trade (Table 4).
The signs of the statistically significant real ex-
change-rate elasticities for U.S. imports from
Mexico and Canada are all negative, as would be

/yGDP., = ,GDP + GDP peapia / Population,. The first
coefficient captures the impact of changes in market size while
the second coefficient normalized by population reflects
changes in individual purchasing power.
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Table 3. Real GDP Elasticities Calculated at 1999:I-1999:IV Means (p-values in parentheses).

Group

0 Food & Live Animals

1 Beverages & Tobacco

2 Crude Materials, Inedible, Except Fuels

3 Mineral Fuels, Lubricants & Rel.Mat

4 Animal & Veg. Oils, Fats & Waxes

5 Chemicals & Related Products, N.E.S.

6 Manufact. Goods Class.Chiefly by Mat.

7 Machinery & Transport Equipment

8 Miscellaneous Manufactured Articles

9 Commodities & Transactions, N.E.S.

Agriculture (0 + 1 + 4)

Total

U.S. Imp.
from Mexico

2.285
(0.001)

0.438
(0.694)

0.647
(0.540)

-5.038
(0.016)

-1.801
(0.473)

0.586
(0.450)

2.474
(0.000)

1.911
(0.000)

0.827
(0.088)

1.218
(0.040)

2.492
(0.000)

1.714
(0.000)

U.S. Exp.
to Mexico

0.247
(0.657)

-0.784
(0.498)

0.277
(0.555)

1.226
(0.204)

-1.986
(0.054)

1.289
(0.000)

1.031
(0.000)

1.974
(0.000)

1.042
(0.000)

0.603
(0.125)

0.032
(0.944)

1.507
(0.000)

U.S. Imp. U.S. Exp.
from Canada

0.285
(0.265)

-3.361
(0.059)

0.050
(0.959)

-4.857
(0.006)

-0.425
(0.778)

0.554
(0.384)

0.999
(0.019)

0.787
(0.081)

1.640
(0.000)

2.369
(0.000)

-0.127
(0.689)

0.296
(0.322)

to Canada

-0.492
(0.138)

0.556
(0.169)

0.945
(0.005)

4.139
(0.001)

6.316
(0.001)

0.655
(0.000)

0.641
(0.002)

0.375
(0.077)

1.062
(0.020)

-26.378
(0.004)

-0.438
(0.182)

0.341
(0.031)

Note: Standard errors of elasticities calculated by the delta method and p-values are based on two-tailed test. P-
values in boldface are 0.100 or smaller.
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Table 4. Real Exchange Rate Elasticities Calculated at 1999:I-1999:IV Means (p-values in
parentheses).

Group

0 Food & Live Animals

1 Beverages & Tobacco

2 Crude Materials, Inedible, Except Fuels

3 Mineral Fuels, Lubricants & Rel.Mat

4 Animal & Veg. Oils, Fats & Waxes

5 Chemicals & Related Products, N.E.S.

6 Manufact. Goods Class. Chiefly by Mat.

7 Machinery & Transport Equipment

8 Miscellaneous Manufactured Articles

9 Commodities & Transactions, N.E.S.

Agriculture (0 + 1 + 4)

Total

U.S. Imp.
from Mexico

-0.482
(0.000)

-0.281
(0.093)

-0.307
(0.076)

-0.389
(0.185)

-0.717
(0.043)

-0.328
(0.007)

-0.182
(0.006)

-0.101
(0.035)

-0.035
(0.430)

-0.069
(0.448)

-0.354
(0.000)

-0.165
(0.002)

U.S. Exp.
to Mexico

0.507
(0.373)

2.766
(0.026)

-0.236
(0.644)

-1.371
(0.144)

2.029
(0.042)

-0.948
(0.003)

-0.726
(0.001)

-1.532
(0.000)

-0.665
(0.002)

-0.422
(0.256)

0.526
(0.281)

-1.088
(0.000)

U.S. Imp.
from Canada

-0.243
(0.000)

-0.331
(0.485)

-0.779
(0.015)

0.243
(0.577)

-0.385
(0.319)

-0.238
(0.237)

-0.208
(0.128)

-0.104
(0.534)

-0.118
(0.406)

0.157
(0.345)

-0.326
(0.000)

-0.183
(0.168)

U.S. Exp.
to Canada

1.200
(0.001)

-0.262
(0.573)

-0.619
(0.087)

-3.211
(0.013)

-4.356
(0.020)

-0.363
(0.010)

-0.319
(0.219)

-0.231
(0.264)

-0.511
(0.275)

13.581
(0.133)

1.068
(0.004)

-0.334
(0.034)

Note: Standard errors of elasticities calculated by the delta method and p-values are based on two-tailed test. P-
values in boldface are 0.100 or smaller.
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expected. However, positive and negative effects
of real exchange rates on U.S. exports to both re-
cipient countries are apparent. It should be noted
that the real exchange-rate elasticities calculated
in this study represent contemporaneous effects of
real exchange-rate appreciation on trade flows; no
lagged effects are measured. Hence, to the extent
J-curve phenomena exist, the immediate effect of
an appreciation in the real exchange rate on cur-
rent exports may be positive or negative depend-
ing on the relative speed of adjustment of exports
in a particular SITC category. With the relatively
disaggregated data employed here, we would ex-
pect to observe some evidence of J-curve effects
(Rose and Yellen, 1989). The few previous empiri-
cal studies employing relatively disaggregate trade
data suggest there may be evidence of a J-curve in
agricultural trade (Carter and Pick, 1989;
Doroodian, Jung, and Boyd, 1999).

Real exchange-rate elasticities for U.S. exports
to Mexico and Canada are negative, with only four
exceptions. Three of the four exceptions occurred
in agricultural categories: U.S. exports of (0) Food
and Live Animals to Canada; and U.S. exports of
(1) Beverages & Tobacco and (4) Animal & Veg-
etable Oils, Fats & Waxes to Mexico. The nega-
tive contemporaneous elasticities suggest a perverse
initial impact of an increase in the real exchange
rate for the majority of the SITC categories. Be-
cause over three-quarters of exports to Mexico and
Canada are non-agricultural, the perverse impacts
are in evidence in the export elasticities for total
trade flows as well.

A slightly less obvious pattern in the magni-
tudes of the real exchange-rate elasticity values is
that they tend to be smaller in absolute value for
U.S. imports than for U.S. exports. This difference
in absolute values suggests that the effects of ex-
change rates on the prices of goods imported into
Mexico or Canada from the United States are more
pronounced than for goods imported from those two
countries into the United States.

Summary and Conclusions

Limited evidence from the second half of the 1990s
indicates that NAFTA has had statistically discern-
ible effects on trade between Mexico, the United
States, and Canada. The effects of NAFTA have
been overwhelmingly positive; the only trade flow

with a statistically significant negative effect due
to NAFTA was U.S. exports of beverages and to-
bacco to Mexico. Surprisingly, more statistically
significant impacts were found with trade between
the United States and Canada than for U.S.-Mexico
trade. The magnitude of NAFTA impacts on trade
in various sectors ranged from as low as 5 percent
of average trade levels to as high as 130 percent for
U.S. imports of Animal and Vegetable Oils, Fats,
and Waxes.

In addition to the effects of NAFTA, growth in
real gross domestic product (GDP) has fueled
growth in trade between the three NAFTA trading
partners. The largest magnitudes of real GDP elas-
ticities have occurred in machinery and transport
equipment as well as various types of manufactured
goods. Interestingly, positive effects of GDP were
registered on U.S. imports and exports to and from
Mexico and Canada. The GDP-driven growth in
these sectors is significant because jointly they ac-
count for between two-thirds and three-quarters of
all bilateral trade flows between the United States
and its partners.

Real exchange-rate movements have also af-
fected trade flows. The magnitudes of the real ex-
change-rate effects are generally larger for U.S.
exports to Mexico and Canada than for U.S. im-
ports from those same two countries. Although the
effects of real exchange rates are statistically sig-
nificant in many cases, the elasticities for exchange
rates tend to be smaller in absolute magnitude than
GDP elasticities. There is some evidence of J-curve
effects insofar as real exchange-rate appreciation
does not provide immediate positive stimulus for
U.S. exports in some sectors.

A number of caveats regarding this study are
in order. Whether or not the predominantly posi-
tive impacts of NAFTA on North American trade
flows constitute a net increase in trade is not an-
swered, because trade between NAFTA partners
and the rest of the world is not considered. Shift-
share analysis like that conducted by Krueger
(1999) would be one avenue for future research
aimed at measuring the global impacts of NAFTA
on trade.

The particular specification of the gravity
model used here is likely more representative of
the demand side of bilateral trade rather than the
producers' side. Inclusion of aggregate GDP and
GDP per capita in the destinations of trade flows
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serves as a proxy for demand. Supply-side vari-
ables are absent in the model used here. Future ef-
forts should focus on supply-related factors affect-
ing trade flows. More refined measures of trade lib-
eralization through time in specific sectors would
also aid in estimating more accurately the specific
effects of NAFTA; the use of indicator variables is
an admittedly crude measure of post-NAFTA
changes. Finally, more sophisticated econometric
techniques such as switching regression models
could be used to model institutional and structural
changes occurring as the result of NAFTA.
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