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Abstract

This paper examines the impact of the U.S.-Mexiadd agreement under NAFTA. The
results suggest that U.S. agricultural imports fidexico have been responsive to tariff
rate reductions applied to Mexican products. A fceet decrease in tariff rates is
associated with an increase in U.S. agriculturglarts from Mexico by 3.96 percent in
the first six years of NAFTA and by 1.07 percenthg last six years of NAFTA. US
imports from Mexico have also been attributabléh®pre-NAFTA tariff rates. Overall,
the results indicate that the U.S.-Mexico tradeeagrent under NAFTA has been trade

creating rather than trade diverting.

Key words:. agriculture sector, NAFTA, panel data, tariffgde creation, trade diversion.

JEL Classifications: F10, F15, Q17, Q18, C31, C33.



INTRODUCTION

The surge of free trade agreements (FTAs) hasdr#éiieequestion of their impact
on the countries included in the FTA and on thé oéthe world (Bhagwati and Krueger,
1995; Krueger, 1997). It is an issue that econ@tnate long debated. The debate has
divided economists between those who oppose FTAslase who support them. The
former group emphasizes trade-creating effectgeycing (eliminating) trade barriers
among members, FTA can improve resource allocatitnn a region and improve
income for member countries. Production shifts tahe most efficient producers of
specific commodities within the FTA and consumeeslzetter off because they can
purchase goods at lower prices. The lagteup argues that FTAs are by definition
discriminatory because they lower/eliminate basri@n internal trade while retaining
barriers to trade with non-members and are, thexefade diverting. Even if an FTA
results in internal trade creation, these propanbalieve that such gains are likely to be
outweighed by their trade diverting effects. In geh, one would expect an FTA to result
in some amount of both trade creation and tradersion (Krueger, 1999; Venables,
2000). If the trade diversion is sufficiently langdative to the trade creation, the
agreement could conceivably end up being harmftiéanember countries.

The North American Free Trade Agreement (NAFTAQnge of the most
comprehensive agreements in history. Like manyrdiids, the creation of NAFTA has
been a subject of bitter discussions and divisiaonrag politicians and economists,
focusing on the impact that NAFTA might have ontifagle and economic welfare
(Fukao, Okuba, Stern, 2002). When NAFTA was beiegatiated in the early 1990s, for

example, many countries voiced concern that thgioses to the United States (and, to a



lesser extent, to Canada and Mexico) would be atggl by NAFTA exports, even
though in many products and industries those castould be more competitive than
NAFTA producers (Ledermaet al., 2003). From the viewpoint of Mexico, this trade
diversion is also important because it would ergddss of fiscal revenues from
replacing imports from third countries subjectadfts with duty-free imports from the
United States or Canada.

Despite the growing concern of the debate, NAFTA @gpected to create new
trade among the member countries. Through progreestimination of tariff and
nontariff barriers, bilateral trade flows among theited States, Canada, and Mexico
were expected to increase. A number of reports bhge/n evidence of increased trade
flows. The Congressional Budget Office (CBO), feample, analyzed that by 2001,
NAFTA had increased U.S. exports to Mexico by IdeBent and had increased the U.S.
import from Mexico by 7.7 percent (CBO, 2003). @ bther part, the report also
pointed out that the agreement had almost no effethe U.S. trade balance with
Mexico; and little effect on the change in U.S. GDP

Considerable concern is also expressed not abeunh¢heased trade among the
NAFTA member countries, but rather about the welfarplications of that increase.
Agriculture is one of the sectors in which thereassiderable concern about the
potential effects of free trade agreements on dompoducers and consumers
(Miljkovic and Paul, 2003). Prior to NAFTA implemgtion, for example, the impact of
NAFTA on Mexican agriculture received a lot of ratlpessimistic attention (Levy and

van Wijnbergen, 1994). Recently, it has also bextime subject of political controversy



as a consequence of the liberalization of certansisive products for Mexico, which was
implemented in January 2003 (Lederneaal, 2003).
OBJECTIVES

Quantitative economic analysis of the potentia¢e§ of NAFTA has been done.
However, few studies addressed whether new tratesiagricultural sector has been
created at all. The objective of this study isgbreate and evaluate the benefits of
NAFTA, emphasizing trade creation and trade diwersn the U.S.—Mexico agreements.
This is particularly important because the libeation of U.S.-Mexico trade is in an
advanced stage; however, there are still manyartraide disputes between the two
countries such as in the case of sugar and Higttése Corn Syrup (HFCS) and notably,
the concern on the impact that NAFTA might havelentrade and economic welfare.

In order to evaluate the effects of NAFTA, US impdemand functions from
both Mexico and rest of the World (ROW) are anatlyd. There are certain aspects that
make this study different from previous empiricariu First, this study focuses on the
agricultural products within the 4-digit level ofaHnonized Tariff Schedule (HTS). More
importantly, this study utilizes commodities thagre subject to the non-zero pre-
NAFTA tariff rates. For agricultural products, thsscrucial because NAFTA
immediately reduced tariffs to zero for most adtieal products traded between the
United States and Mexico. Including the zero preHYA tariffs in the analysis would
reduce the variations of tariff rates and give &éthsstimates.

Second, the 12 years of NAFTA’s implementation ixavided adequate
historical data to assess NAFTA trade impacts. Beed#ariffs are gradually reduced or

eliminated, their impacts are also believed to disfi gradually or decay over time. As



such, the earlier years of NAFTA should experiemgher impact on trade than the later
period. This study proposes such measure by altpthie impacts of tariff reduction to
differ during the NAFTA period.

Third, this study also seeks to assess the diffialempacts of pre-NAFTA
tariffs (initial tariff rates) on the U.S. imporiom Mexico. Clausing (2001) provided
discussions on the variation in initial tariff raténat may affect trade flows. He noted
that because initial tariff rates were predetermjrteey are useful for identifying the
impact of tariff changes on trade flows. One cague that NAFTA would have little or
negligible impact on trade when pre-NAFTA tariffens already low; and it would have
bigger impacts for commodities having relativelgter pre-NAFTA tariff rates. By
grouping the pre-NAFTA tariff rates and construgtdummy variables, this study is able
to trace such impacts.

EMPIRICAL STUDIES OF FREE TRADE AGREEMENTS

Much empirical work has been devoted towards etalg trade and welfare
effects of FTAs. These studies have taken two rfoaims: computer simulation studies
of the full general equilibrium effects of FTA meerbhip and econometric studies of
changes in trade flows (Venables, 2000; Burfistait., 2001). The ex-ante studies with
computable general equilibrium (CGE) models utiagious simulation methods to
analyze a calibrated model economy for a partidodese year. Virtually, most of the
studies analyzing the impacts of FTA on member ttaesas well as nonmembers have
used a CGE model and find that trade agreements liesn welfare improvinge. trade
creation outweighed trade diversion (Kehoe and kKeth894; Krueger, 2000; Burfisher

et al., 2001). For the case of NAFTA, all the model agieat NAFTA would provide



positive gains to member countries with Mexico vebeihjoy the biggest gains and the
U.S. would experience marginal increase in the ecgn Canada would expect only
minimal effects.

CGE-based FTA studies are not without criticisayaver. Kehoe (2003), for
example, argues that CGE models greatly underetitha increases in trade resulting
from NAFTA. The CGE model is also considered tkldetailed, up-to-date policy
coverage and product disaggregation (Beghin an@yk&003). In response to these
criticisms, researchers have used econometric dethah historical time series (and
cross sectional) data to analyze the effects of$-0trade flows and welfare. This
approach seeks to quantify the changes in tradesfadtributable to membership in a
FTA, and thereby identify trade creation and trdokersion. The most common approach
is the gravity model, which regresses trade flomsmg trading partners on their
respective economic sizeg, GDP) and geographic distance as proxy for trariapon
costs. Dummy variables are typically used to captiie impact of various preferential
trading agreements on trade flows. Some exampéestadies given by Gould (1998),
Krueger (1999), Zahniset al. (2002), and Ledermaat al. (2003). In general these
studies agree that NAFTA was not a trade diverdiggeement.

Similar to the CGE model, there are problems whthgravity approach. Clausing
(2001) provided three points of weaknesses withnetp the gravity equation model.
First, the use of dummy variables is considerdoetmadequate in capturing the effects
of preferential trade liberalization. Second, thevity model does not indicate the extent
of trade creation and trade diversion; hencediffecult to assess the net effects of the

agreements. The third problem is associated wéld#ta used in the analyses. In most



cases, the studies utilized a very aggregate s that it is difficult to exploit
variations in the extent of trade liberalizatiomass goods or industries (Clausing, 2001;
p.680).

An extension of the gravity approach has been tsedsess the impact of FTAs
on trade and welfare. Unlike the gravity model tteltes the model as an “ad hoc”
representation, the current approach is developsddon a better-grounded economic
theory such as demand theory. The work of KarerartaKoo (1994), Clausing (2000),
and Fukacet al. (2002) are some examples. Karemera and Koo anétgztrade effects
of removing tariff and nontariff barriers betweée tU.S.-Canadian free trade agreements
using quarterly data from 1970 to 1987. They appbeemingly unrelated regression
estimation (SUR) technique to estimate the demantttions based on the SITC
classification (the United States) and SIC clasaifon (Canada). They conclude that
U.S. imports of Canadian goods were more senstivdomestic and bilateral import
prices than were Canadian Imports of U.S. goodsy&iso find that tariff and nontariff
elimination would increase bilateral trade volumeroas all commodities traded,
primarily trough trade creation and trade diversion

Clausing (2001) was first to exploit tariff variai at the detailed commodity
level using US import data from 1989 to 1994. Hed$ that tariff liberalization was
responsible for the growth in US imports and thees little evidence of trade creation.
Fukao, Okubo and Stern (2002) analyze US importheatHS 2-digit level and 4-digit
level for the period 1992-1998. They find that NA&Tariff preferences had a significant
effect on US imports in 15 cases. Their results alwow that there was evidence of trade

diversion especially in U.S. imports of textileslaapparel products from Mexico.



Another similar approach that uses tariff data t@neine trade effects is
McDaniel and Agama (2003) who estimate the effeEtdAFTA on U.S. import demand
for Mexican goods and Mexico’s demand for U.S. etgalhe results suggest that U.S.
import demand for Mexican goods is responsive tiff tareferences, especially during
the NAFTA years. Similarly, they find that Mexicotemand for U.S. exports was also
responsive to the NAFTA preference.

ECONOMETRIC ANALYSIS
Empirical Specification

To evaluate the effects of NAFTA on the trade fldvesween the United States
and Mexico, we construct import demand functiongtie United States from Mexico as
well as from the rest of the world (ROW). The imipdemand specification of the U.S.

agricultural products from Mexico takes the form:

INQY"™ =a, +a,InY"”® +a,In(1+TR"™) + a,DNAFTA
+a,TRDN,, +a,TRDN,, +a,DT, +a,DT, +u,

1)
Where Q" is the dollar volume of U.S. imports from Mexica #-digit HTS level at
time period t,Y,"®is the U.S. personal consumption expenditures (RECEne period t,

and TRY™ is the tariff rates against exporting country (Meyifor 4-digit HTS level at

period t. In order to take into account the laggepact of tariff rates, we use lagged one

period tariff rates. Economic theory suggests BG@E will have positive impact on the
US imports from Mexico and conversely, tariff ra(@&R"™ ) should have negative
impact,i.e. a decrease iiiR"™ will induce more US imports from Mexico. DNAFTA is

a dummy variable for NAFTA which takes the valueot during the NAFTA period



and zero otherwise. DNAFTA may not only measurestifiect of NAFTA but may also
represent other events that are not accountegtimtidel.u, is the random disturbance
term. We will discuss the properties @fin the estimation procedures.

NAFTA agreements provided that tariff rates shdaddgradually reduced. Tariff
rates for most agricultural products were immediyadiminated as NAFTA was
implemented, while some remaining tariffs will hdx@en phased out in 10 to 15 years. It
is believed that the effect of tariff reductionfeli during the NAFTA period. Notably,
the earlier reductions would be expected to haeatgr impacts. The impacts would
diminish or decay as the tariff rates became clasére phasing out period. To test this
conjecture, we includERDN,, , which is the multiplicative effects of tariff et and
NAFTA dummy variable. This specification will allothe effect of tariff reductions to
differ during the NAFTA period. We break up thisest into two different periods: the

first 6 years and the second 6 years periods TRDN, takes the following forms:

1 for observations between1994and 1999
TRDN,, =
o 0 dsawhere
1 for observations 2000and on
TRDN,, =
0 esawhere

The above specification suggests that the effetardf rates can be observed based on
the following equation:
(3) a=a,+a,TRDN, +a.TRDN,,

DT is a dummy variable for pre-NAFTA tariff ratednalysts argue that the effect
of NAFTA is very small or may be negligible wherettariff levels prior to NAFTA were
already low. DT is included to test whether diéiet pre-NAFTA tariff rates have

different impacts on US import demand from Mexitoorder to conduct this analysis,



we split tariff levels into two categories as shawrquation (1). The DTs take the

following forms:

1 if TR™ <10% for year <1993
DT, =
0 elsewhere

(4)

DT, = {1 if TRV™ >20% for year <1993
0 elsewhere
Because tariff differentials among commodity groaps usually small, we do not
include tariff rates from 10 percent to 20 perc&vié expect to have negative signs for
these dummy variables.
The import demand for the U.S. agricultural proddobm ROW is constructed to

measure the trade diversion that might occur dutiegmplementation of NAFTA. The

independent variables consist of the tariff ratgsby the U.S. against ROWR™"),
tariff rates against MexicaTR\"™ ), DNAFTA, and quarterly dummy variables. In terms
of economic theory, an increaselR®" is expected to negatively affect the US imports
from ROW. Conversely, an increas@RI"™ is expected to positively affect the US

MEX

imports from ROW. The central issue is overall loa toefficient ofTR™" . If in fact

trade diversion occurs, thaR}"™ must have a positive sign, meaning that a deciiease

tariff rates against Mexico would reduce U.S. impdrom ROW. With respect to
DNAFTA, this variable may have a positive or negatign. However, we expect that
DNAFTA will have a positive impact because thisighle captures not only NAFT per

se but also other events not included in the model.
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Following the above discussion, the US import detifaom Row is written as

INQ™ = B, + BIn(A+TR™Y) + B, In(L+ TR™) + BDNAFTA+ B,Y>

(5)
+185DQ1I +ﬁ6DQ2t +IB7DQ3t + uit

Where Q" is the dollar volume of U.S. imports from ROW oéth-digit HTS level at
period t,DQ, (i = 1,23)s quarterly dummy variable and other variableszardefined

previously.
Estimation

Our empirical assessment of the specified equatfobased on the panel data
analysis. Within this framework, we are able tolexp possible explanations for the
heterogeneity in commodity groups or commodity ahteristics. Potential reasons for
the heterogeneity include different responses gbirndemand due to expected
reductions in tariff rates,e. tariff schedules under NAFTA agreements and uaioable
individual specific characteristics.

The general panel data model can be written asgakagi, 2001; Hsiao, 2003;

Wooldridge, 2002):
K

6) V=D XyBtu,  i=l..... Ny t=1. T
k=1

Where N is the number of cross sections, T isehgth of time series for each cross
section, and K is the number of independent vamblhe central feature of panel data

analysis is the structure of error componants The error components, , can take

different structures. The specification of erromgmnents can depend solely on the cross
section to which the observation belongs or on Bloghcross section and time series. If

the specification depends on the cross section,\Wieehaveu, = v, + &, ; and if the

it?
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specification is assumed to be dependent on bos&ection and time series, the error

components followu, =v, +¢ +¢&, . The termv, is intended to capture the heterogeneity
across individuals, and the tergis intended to represent the heterogeneity oves.tim

this study, we assume that the error componeritssfdhe former specification.

Furthermorey, and g can either be random or nonrandom, api the classical

error term with zero mean and homoscedastic cavegianatrix. The nature of the error
structures leads to different estimation proceddegsending on the specification. Since
our tests (Hausman'’s tests for random effects) ghaithe fixed effects model is
preferred to random effects model, our reportsoatg based on the fixed effects
specification. Because of the presence of autolatioa, the specified models are
estimated under first order autocorrelation.
DATA

According to the U.S. Harmonized Tariff Schedid §) all of the products
found in Chaptersl1-24, with the exception for figheroducts in Chapters 3 and 16, are
considered agricultural products. Certain othedpots outside of Chapters 1-24 are also
considered agricultural products, particularly esiséoils (Chapter 33), raw rubber
(Chapter 40), raw animal hides and skins (Chaptgrahd wool and cotton (Chapters
51-52). We adopt this classification for the defon of agricultural sector. The data
consist of 4-digit HTS system and range from 1982Q05 in a quarterly basis. Because
most agricultural products traded between the USMeaxico were already subject to
free trade before NAFTA was in effeci(, zero tariff rates), we did not use all the 4-
digit level classified under agricultural produdtsstead we selected commodity groups

in which they were subject to non-zero tariff rgbei®r to the implementation of
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NAFTA. Besides, our selection of the commodity grewas also based on the
consistency of the data during the selected pefibd.main reason for using the non-
zero tariff rates is to obtain variation in theffarates so that it helps identifying the
effects of tariff liberalization.

The value of US imports from Mexico is used toresent the quantity of import
and applied US tariff is based on detailed datargort duties collected. The tariff rates
for each commodity classification are calculatethasratio of calculated duties to
customs value. The drawback of this approach isténdf rates can only be observed
when there is trade (Romalis, 2004). When themmisade, we estimate the tariff rates
by taking the average of two surrounding availdatéfs. This is possible because only
minor percentage of our data with showing no trddhe customs value and calculated
duties are extracted from USITC (United State matonal Trade Commission) data
base. Data on personal consumption expenditurggedfS are used to represent income.
The data are from Bureau of Economic Analysis 8ate and converted into real values
using consumer price indices published by Bureduabbr Statistics.

RESULTS
US Importsfrom Mexico

Table 1 presents the econometric results for USrmgemand from Mexico.
Specification (1) shows the effects of tariff ratesUS imports by controlling NAFTA
and allowing the effects to differ during the NAFP&riod. Specification (2) reports the
effect of tariff rates without controlling NAFTAnIgeneral, most of the estimated

coefficients are significant and posses the expesigns. The F statistics for testing the
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joint significance of the individual (group commubdieffects strongly suggest the
presence of an individual heterogeneity in the .data

Before turning to the detail discussion of theftand its impact on the US
imports from Mexico, we will give a quick evaluation the income variable. As shown
in Table 1, the coefficients of income (PCE) arenfd to be significant in each
specification with values of 1.1 and 1.2 for spieaition (1) and specification (2),
respectively. These suggest that US agriculturpbnts from Mexico are responsive to
income level with elasticity of 1.1 [3].

Specification (1) shows the impacts of tariff rateduction on US imports from
Mexico. As shown in Table 1, the coefficient ofiffarates is negative and significant.
Controlling NAFTA and income, the estimated paranshows that a 1 percent decrease
in the tariff rates against Mexico would increas® ithports of agricultural products by
1.7 percent. Note that this estimate indicatesrtipact of tariff rates during the whole

period of the study. When considering the multigiice effects, the sum ofr, and
a,indicates the effects of tariff rates reductionstfee period of 1994 through 1999 and
the sum ofa, anda, shows the effects of tariff reductions for the pdrof 2000 to 2005.
The effects of tariff rates during the 12 year®N&FTA is represented by the sum @f,
a,, anda, . As can be seen, the coefficientafis significant and negative as expected.

This means that the effects of tariff reductionsmythe first 6 years has been 3.96%
increase of every 1 percent decrease in tarifsragminst Mexico.
The coefficient ofa; is positive and less than one but not significiihe

relatively low parameter estimate is as expecteritduhe declining effects of tariff

reductions. The insignificant parameter may bdfjadtby the fact that some of the
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commodities have been subject to trade liberabmaizero tariff rates) or at least have
been in the period of low tariff level. Hence, aeguction of tariff levels in this period
may not significantly affect the US imports from kieo, as indeed shown in this study.
Regardless of significance level, the effects offteeductions on US imports from
Mexico have been an increase of 1.07% during thteSlgears of NAFTA and 3.37%
during the NAFTA period. By estimating the modethvaiut NAFTA dummy variable
and its associated multiplicative effects, we &smd a similar magnitude of the effects

of tariff reductions. As shown in specification (#)e coefficient ofa, is negative and

significant with its magnitude of -3.73%. This indtes that a 1 percent reduction in tariff
rates has increased the US imports from Mexico.B$%.

Other important results are also given in TablRdsearchers argue that the
effects of NAFTA may be subject to the tariff lev@rior to NAFTA implementation.
Our specification enables us to track such effethat it can show the different impact of

tariff levels prior to NAFTA. The coefficients af,anda, in the two specifications

clearly show that the lower the pre-NAFTA tariffeq, the lower is the impact on the
increase of US imports from Mexico as tariff rades reduced. From specification (1),
US agricultural imports from Mexico during the NAKperiod was approximately 34%
higher than pre NAFTA for group commodities witlepMAFTA tariff rates less than
10%. On the other hand, this figure was 63% for mmdities that fall into the category
of pre-NAFTA tariff rates greater than 20%.

Finally, the effect of DNAFTA on US agricultural ports from Mexico has been
significant. US imports from Mexico during NAFTA we68.8% higher than the entire

period of analysis. However, one should note thesé¢ coefficients can not explain the
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effect of NAFTAper se because this variable captures not only NAFTA led ather
events that are not accounted in the model.
US Importsfrom ROW

One way to investigate the presence of trade siimercan be done by regressing
US imports from ROW on tariff rates set by the Wfaiast Mexico. A positive sign of
this variable indicates that trade diversion exiStble 2 reports the econometric results
for US import demand from ROW. Specification (1pwis estimation results for US
import demand from ROW with tariff rates against{iée that is intended to see
whether trade diversion occurred while controllfogNAFTA. It also provides estimates
of NAFTA dummy variable to test whether US impdrtam ROW increased during the
NAFTA period. These two variables can be jointlgdi$o justify whether trade diversion
indeed occurred. Similarly, specification (2) givestimates of the effects of both tariff
rates against ROW and tariff rates against Mexic@8 imports from ROW without
controlling for NAFTA.

Except for tariff rates against Mexico and NAFTAntlmy variable, all
coefficients are significant at reasonable levElgey also posses expected signs. The
coefficient of determination is 0.76 and the Fistats for fixed effects tests show the
presence of heterogeneity in commodity charactesisthe seasonal dummy variables
show significant differences in US imports from ROMM quarter to quarter. In all
cases, the US imports from ROW in the fourth quaate higher than the first three
quarters.

The US agricultural import demand from ROW seemsetancome elastic with

its magnitudes are 2.1 and 2.3 based on specificét) and (2), respectively. Itis
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surprising that the NAFTA dummy variable is notrsfgcant at any reasonable level
even though it has the expected sign. If it wegaificant we could have expected that
US agricultural imports from ROW in the first 12aye of NAFTA were 10.5% higher
than they would have been without NAFTA. Strongoime effects in the United States
likely negate this result.

The estimated results for the coefficients of taafes against ROW suggest that
a 1% reduction in tariff rates against ROW is asged with 1.5% increase in US
agricultural imports from ROW. This is clearly $ethan half of the effects of tariff
reductions against Mexico on US agricultural impdrom Mexico. This evidence
suggests that the United States gives more prefertenMexican agricultural products
than ROW agricultural products. This is not suipgsgiven the fact that the United
States and Mexico are tied to the NAFTA agreemalatsg with other advantages such
as geographical proximity. The parameter estimateariff rates against Mexico are
positive. As previously stated, a positive signaoiff rates indicates the presence of trade
diversion. However, since these coefficients atesignificant, we would argue that
there is no significance evidence that NAFTA hassed trade diversion in agricultural

sector, particularly those as a result of the Whiéates and Mexico trade agreements.

Tradecreation and Trade Diversion

As previously discussed, the net benefit of FBAaavhole derives from the
portion of the new trade among the member counttiade creation) and each particular
portion of the new trade among the member countvigsh is a substitute for trade with
nonmembers (trade diversion). The regressiontseshbw that tariff reductions during

the NAFTA period had significant effects on US imgdrom Mexico, while the
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coefficient of tariff rates against Mexico regress® US imports from ROW was not
significant, even though it has a positive signfoBe concluding that NAFTA has
impacted trade flows, it would be informative tgHilight the changes in US imports
from NAFTA countries and ROW.

Figure 1 shows the shares of US imports of thecesded-digit level HTS from
Canada, Mexico, and ROW from 1989 to 2005. Adithee shows, there was an
immediate sharp increase of US imports from Mexsfter NAFTA’s inception, before
experiencing a slight decrease in 1996 and 199 shiare of US imports from Canada
increased gradually with a slight decrease in 200@. share of US imports from Mexico
increased from 21% to 29% between 1989 and 2006n@the same period the share of
US imports from Canada increased from 11.6% to 2h%general we can conclude that
there has been an upward trend in the share omMp8ris from both Mexico and Canada
during the NAFTA period; and suggesting that NAFi&s been trade creating.
Meanwhile, the share of US imports from ROW hagsaegd continually since 1989.
Notably, US imports from ROW declined from 67.1%1®89 to 50% in 2005.

The increase in the share of US imports from Mexicd Canada accompanied
by a decrease in the share of US imports from R@%/rhised the question whether the
US shifted away its imports from ROW to the NAFT&mbers. It is very important to
response to such concern because if in fact thditShift its imports at the expense of
ROW, there was clearly trade diversion. Figure ¥ elarify the issue. As depicted in
this figure, US agricultural imports from Mexicoa@ada, and ROW increased
substantially from year to year with a slight deelin particular years. In general, the

trend of US imports from NAFTA members and ROW ssgidhat the US did not shift
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away its imports from ROW. The decline in the shairUS imports from ROW was
particularly due to the fact that US imports frolARITA members grew faster than those
from ROW.

Historical data show that there is evidence thatadricultural imports from
Mexico have increased since the inception of NAFBAt to what degree the increase is
attributable to NAFTA is difficult to examine. Othenportant factors have also been
responsible for the increase. Krueger (1999, 2000kxample, noted that the economic
growth and the change in exchange rates were regperor the growth in trade flows
in the NAFTA region. However, while such other fastare of full consideration, we
argue that NAFTA has been trade creating. Ourlosian is also supported by
regression results. As shown in Table 1 and theudsons that follow, tariff rate
reduction has had a positive impact on US impedsifMexico. This impact is even
higher during the NAFTA period compared to the agerof entire period. The other
regression results in Table 2 clearly indicate thdtictions in tariff rates against Mexico
did not significantly lower US imports from ROW,ggesting that trade diversion did not

occur to a significant degree.
If however, one still believed that trade divers@xisted as the sign GR"™ in

equation (5) was positive, we still argue that NAHTas been net trade creating. This is

because the absolute magnitude of the coeffid&)f* in equation (5) is far below the

coefficient that measures the impactsT&"™ on US imports from Mexico.

CONCLUSIONS
This paper has estimated US agricultural impomaled functions from both

Mexico and ROW and examined the trade creationtaad diversion that may have
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occurred in the US-Mexico agreements under NAFTIAgipanel data of 35 selected 4-
digit level of Harmonized Tariff Schedule (HTS) 1indl989-2005. The 35 commaodity
groups were selected on the basis of tariff rdtaswere not subject to zero tariff rates
prior to NAFTA. The use of more disaggregated @ac the non-zero pre NAFTA tariff
rates has enabled us to examine the variatiorexiffftates and also reduce bias that
might have occurred if we included the zero pre NARariff rates in the analysis.

The results suggest that US agricultural impadsfMexico have been
responsive to tariff rate reductions applied to Mawr products. A 1 percent reduction in
tariff would increase US agricultural imports fravtexico by 1.7% in the entire period.
Results also show that during NAFTA, a 1 percewtekese in tariff rates would increase
US agricultural imports from Mexico by 3.96 percanthe first six years of NAFTA and
by 1.07 percent in the last six years of NAFTA. é@empact would be 3.34 percent
increase in US imports from Mexico for a 1 peradetrease in tariff rates. The US
imports from Mexico have also been attributabléhtopre NAFTA tariff rates. Higher
pre NAFTA tariff levels would result in a higherrpentage increase in US agricultural
imports from Mexico as tariff rates are reduceaniirly, US imports from ROW have
also significantly been affected by tariff ratepligd to ROW. The effect, however, is
lower compared to Mexico. We also found that UScadfural imports from Mexico
during NAFTA were approximately 53 percent highwart the entire period. Conversely,
there is no ample evidence for such case in USitapmm ROW.

Overall we conclude that there is significant evide that the US-Mexico
trade agreement under NAFTA has been trade crethgr than trade diverting. This

finding is especially important given argumentsCgribbean and other countries that
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U.S.-Mexico trade has diverted commercial saleg. @ttent to which these results may
be applicable to other agreements, such as Céatratica — Dominican Republic, is

limited since each case must be empirically vetifie
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Footnotes

[1] Initially, we planned to estimate import demdod Mexico from the United States.
However, due to data availability, especially theft rates for agricultural products set

by Mexican Government for US agricultural produantsl the rest of the world, this
analysis was not done. If such data were availa@eyould have been able to assess the
bilateral trade in a more complete setting. Becafiseich constraints, we focus on US
imports of selected agricultural products

[2] It is possible to define yearly dummy variakdesee the year to year effect. However,
this may cause severe collinearity problem. Besidbserving tariff effects in the early
years may also be difficult. Therefore, by defintmgp regimes in the first 12 years of
NAFTA is a reasonable one.

[3] Because all variables, except for dummy vagablare in log values, the parameter
estimates show the elasticity, showing the pergenthange in the dependent variable
associated with a 1 percent change in the correpgnindependent variable. Our
interpretation of the coefficient of dummy variabls based on suggestions by Kennedy

(1981). Suppose thatis the estimate of a dummy variable coefficienteffect on the
dependent variable (which is in log value) is giv®n g" = exp€ - %Vv(€)) -1, where
v(€)is an estimate of the variancg See also Halvorsen and Palmquist (1980) for

interpretation on the coefficient of dummy variabie semilogarithmic equations.

22



REFERENCES

Baltagi, B.H. ‘Econometric Analysis of Panel Data”, Second Edition, John Wiley and
Sons, New York, 2001.

Beghin, J.C. and A. Aksoy. “Agricultural trade athé Doha Round: Lessons from
Commodity Studies”, Briefing Paper 03-BP 42, CefderAgricultural and Rural
Development, lowa State University, 2003.

Bhagwati, J. and A.O. KruegefTle Dangerous Drift to Preferential Trade Agreements,
AEI Press, Washington, DC, 1995.

Brown, D.K., A.V. Deardorff, and R. Stern. “ExpandiNAFTA: Economic Effects of
Accession of Chile and other Major South Americatidhs”, North American
Journal of Economics & Finance 6(1995): 149-170.

Burfisher, M., Sherman Robinson, and K. Thierfeld®92. “Agricultural and Food
Policies in a United States-Mexico Free Trade Agremt.” North American
Journal of Economics and Finance 3: 117-139.

Clausing, K. “Trade Creation and Trade Diversioth@ Canada-United States Free
Trade Agreement'Canadian Journal of Economics, 34, 3 (2001): 677-696.

Congressional Budget Office (CBO). “The Effectd\N#FTA on US-Mexican Trade and
GDP”, May 2003.

Cooper, W. H. “Free Trade Agreements: Impact on Ur&de and Implications for U.S.
Trade Policy”, CRS Report for Congress, April 9929

Fukao, K., T. okubo, and R.M. Stern. “An EcononeAnalysis of Trade Diversion

under Nafta” North American journal of Economics and Finance 14(2003): 3-24.

23



Ghosh, M. and S. Rao. “A Canada-US Customs UnioterRial Economic Impacts in
NAFTA Countries”,Journal of Policy Modeling 27(2005): 805-827.

Gould, D.M. “Has NAFTA Changed North American Tral€&ederal Reserve Bank of
Dallas.Economic Review, First Quarter: 12-23.

Halvorsen, R. and R. Palmquist. “The InterpretabbDummy Variables in
Semilogarithmic Equations”hé American Economic Review 70(1980): 474-475.

Hsiao, C. ‘Analysis of Panel Data”, Cambridge University Press, New York, 2003.

Karemera, D. and W. W. Koo. “Trade Creation andebsion Effects of the U.S.-
Canadian Free Trade Agreemer@antemporary Economics Policy, 12, 1(1994):
12-23.

Kehoe, P.J. and T.J. Kehoe. “Capturing NAFTA'’s lctpaith Applied General
Equilibrium Models”,Federal Reserve Bank of Minneapolis Quarterly Review
18: No.1, Spring 1994.

Kehoe, T.J. “An Evaluation of the Performance opA@d General Equilibrium Models
of the Impact of NAFTA”, Research Department SRéport 320, Federal
Reserve Bank of Minneapolis, August 2003.

Kennedy, P.E. “Estimation with Correctly Interpr@f@ummy Variables in
Semilogarithmic Equations”hé American Economic Review 71(1981): 801.

Kruger, A. O. “Free Trade Agreements versus Custdmens”, Journal of Devel opment
Economics 54(1997): 169-187.

Krueger, A.O. “NAFTA'’s Efects: A Preliminary Assesent”, World Economy

33:6(2000):761-775.

24



Lederman, D., W.F. Maloney, and L. Serven. “Lesdomis1 NAFTA for Latin America
and the Caribbean Countries; A Summary of Resdaralings”, the World
Bank, 2003.

Levy, Santiago, and Sven van Wijnbergen. “Labor héts, Migration, and Welfare:
Agriculture in the North American Free Trade Agresm” Journal of
Development Economics 43(1994): 263-278.

McDaniel, C. and L. Agama. “The NAFTA Preferencel &5-Mexico Trade:
Aggregate-level Analysis'World Economy 6(2003): 939-955.

Miljkovic, D. and R. Paul. “Agricultural Trade indith America: Trade creation,
Regionalism and Regionalisatiorustralian Agricultural and Resource
Economics 43:3(2003): 349-366.

Panagariya. A. ‘Preferential Trade Liberalizatitre Traditional theory and New
Developments”Journal of Economic Literature 38(2000):287-331.

Robinson, S. and K. Thierfelder. “Trade Liberalisatand Regional Integration: the
Search for Large NumbersAustralian Journal of Agricultural and Resource
Economics 46:4(2002): 585-604.

Romalis, J. “NAFTA’s and CUSFTA'’s Impact on Intetioaal trade”, in preparation,
Graduate School of Business, University of Chic&§if}4.

Srinivasan, T.N. Developing Countries and the Multilateral Trading System, Westview
Press, Boulder, Colorado, 1998.

USDA. “Reagional Trade Agreements & U.S Agriculture’, Agricultural Outlook,

ERS/USDA, September 1998: 25-28.

25



USDA. “Effects of North American Free Trade Agreement on Agriculture and the Rural
Economy”, Agricultural Trade Report WRS-02-1, ERS/USDAI|yR002.

USITC. “Economy-Wide Modeling of the Economic Ingations of a FTA with Mexico
and a NAFTA with Canada and Mexico”, Washington,,2G92.

Venables, A.J. “International trade: Regional Eqaiintegration”, Prepared for the
“International encyclopedia of Social and Behavi@eiences”, available online
at: http://econ.lse.ac.uk/~ajv/regenc2.pdf.

Wooldridge. “Econometric Analysis of Cross sectamd Panel Data”. Cambridge,
Massachusets, MIT Press, 2002.

Zahniser, S.S., D. Pick, G. Pompelli, and M.J. Gehl“regionalism in the Western
Hemisphere and Its Impact on U.S. Agricultural BxgoA Gravity-Model

Analysis”, American Journal of Agricultural Economics 84(2002): 791-797.

26



Table 1. Effects of Tariff Rates and NAFTA on US Impontsrh Mexico

Specification 1 Specification 2

Tariff Rates Mexicog, -1.691(0.818) -3.733(0.742Y
DNAFTA, a, 0.528(0.093) -
Tariff Rates x DNAFTAZ, a, -2.268(1.357) -
Tariff Rates x DNAFTA?Z, a, 0.621(1.709) -
Tariff Dummy 1, a, -0.286(0.121) -0.161(0.118)
Tariff Dummy 2, a, -0.477(0.159) -0.529(0.159)"
Personal Consumption Expz, 1.122(0.026)" 1.167(0.025)
Intercept,a, -0.911(0.112) -1.010(0.112Y
R? 0.58 0.58
F Statistics for Fixed

Effects Test 69.76 67.27
Number of Time Series 66 66
Number of Cross Sections 35 35
Total observations 2310 2310

Numbers in parentheses are estimated standard.errorand”  are significant at 10%,
5%, and 1%, respectively.

*Tariff Rates Mexico x NAFTA Dummy as a means of sweang multiplicative effects,
allowing tariff rates effect to differ during NAFTperiod (see definition in the empirical
model specification).
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Table 2. Effects of Tariff Rates and NAFTA on US Importerft ROW

Specification 1

Specification 2

Tariff Rates ROW,5,

Tariff Rates Mexico (5,

DNAFTA, £,

Personal Consumption Exps,

Dummy Quarter 15,

Dummy Quarter 2 5,

Dummy Quarter 35,

Intercept, 5,

R2

F Statistics for Fixed
Effects Test

Number of Time Seriés

Number of Cross Sections
Total observations

-1.541(0.764)

0.897(0.583)
0.104(0.093)
2.061(0.093)"
-2.767(0.917Y
-1.274(0.369)
-0.687(0.121Y

-7.887(1.4¥19
0.76

176.97
66
35
2310

-1.594(0.763)
0.799(0.576)

2.315(0.218)

-3.493(0.653§

-1.564(0.265)

-0.778(0.0905

-9.974(1.006)
0.76

176.82
66
35
2310

Numbers in parentheses are estimated standard.errand” are significant at 5% and

1%, respectively’After adjusting first order autocorrelation.
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