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Trade Creation and Trade Diversion in the
North American Free Trade Agreement: The
Case of the Agricultural Sector

Dwi Susanto, C. Parr Rosson, II1

, and Flynn J. Adcock

This paper examincs the effect of the US.-Mexico rade apreement under the Morth
Ameitean Free Trade Agreement (NAFTA) The resnolts supgest that U7 5. pericuttural
imports frotn Mexico have been responsive to tarill rate redvctions applied to Merican
products. A one pereenlage point decrease in tariff rates 15 associated with an increase
in U.5 agricultural imports fom Mexico by 5.31% m the first & years of NAFTA
and by 2.62% in the last 6 years of NAFTA, U8, imports from Megico have also
been attnibutable to the pre-NAFTA tariff mates, Owverall, the results indicate that the
U 8-Mezieo trade agreement under NAFTA has been trade ereating rather than trade

diverting.
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The surge of free trade agreements (FTASs) has
raised the gquestion of their effect on the
countries included in the FTA and on the test
of the world (Bhepwati and Krueger; Kirueger
1997). It iz an issue thal economists have long
debated. The debate has divided sconomists
hetween those who support FTAs and those
who oppose them, The former group empha-
sizea rrade-creating cffcots. By reducing (elim-
inating) wrade barriers among members, FTA
can improve resource allocation within a re-
gion and {mprove income for member coun-
trics. Production shifts toward the most
efficient producers of specific commodities
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within the FTA and consumers are better off
bhecause they can purchase poods at lower
prices. The latter group argnes that FTAs are
by definition discriminatory because they
lower/elimioate barriers om internal trade
while retaining bartiers te trade with non-
members and are, therelore, trade diverting,
Even if an FTA regults in internal trade
ereation, thess proponents belicve that such
gainz are likely to be outweighed by their
trade-diverting effects. In general, one would
expect an FTA to result in some amount of
both trade creation and trade diversion
{Kroeger 1997, Vepables). If the trade di-
version is sufficiently large relative to the
trade creation, the agresment could sonceiv-
ably end up being harmful to the member
cOuntries.

The Morth American Free Trade Agree-
ment (NAFTA) is one of the most compre-
hensive agreemems in history. Like many
other FTAs, the ereation of WAFTA has been
a subject of bitter dizcuossions and division
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among politiclans and economists, focusing
cn the effect that NAFTA might have on
trade and economic welfare (Fukao, Okuba,
and Stern). When NAFTA wag being negoti-
ated in the eatiy 1990s, for example, many
countries vaiced concern that their exports to
the United States (and, to a lesser exient, to
Canada and Mexica) would be displaced by
NAFTA exports, even though in many
products and industries those countries conld
be more competitive than NAFTA. produocers
(Lederman, Maloney, and 3erven). From the
viewpoint of Mexico, this trade diversion is
also important because it would entail a loss
of fiscal rovenues from replacing imports
from third couniries subject to tanfls with
duty-free imports from the United States or
Canada,

Dicspite the growing concern of the debate,
NAFTA was expected to create new trade
among the member countries. Through pro-
gressive elimination of tariff and nontanff
barrers, bilateral trade {lows among the
United States, Caneda, and Mexico were
expected to inersase. A number of reports
have shown ecvidence of imcreased trade
flows. The Congressional Budget Office
(CBO), for example, analyzed that by 2001,
NAFTA had increased TI.5. exports to Mex-
ino by 11.38; apd had increased ULS. imports
from Mexico by 7.7% (CBO). On the other
hand, the report also pointed out that the
agreement had almost no effect on the TS
trade balance with Mexico and litle effect on
the change in U3, gross domestic product
(GDP).

Considerable concern iz also expressed
about the welfare implications of increased
trade among the NAFTA member countrnies.
Agriculture 13 one of the sactars in which there
is considerable concern about the potential
effects of Mree trade agreemenis on domestic
producers and consumers {Miljkovic and
Paul). Before NAFTA implementation, for
example, the effect of NAFTA on Mexican
agriculture received a lot of mather pessimistic
attention (Levy and van Winbergen). Re-
cently, it has also become the subject of
political controversy as a consequence of
the liberalization of certain sensitive pro-
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ducts for Mexioco, which was implemented in
Jammary 2003 (Tederman, Maloney, and Ser-
ven).

Quantitative economic analysis of the
potentinl effects of NAFTA bas besn done.
However, (ew studies addressed whether new
trade in the agriculural sector has been
created at all, The oljective of this study i3
to estimate and evaluate the bepefits of
MNAFTA, emphasizng trade creation and
trade diversion in the U.S-Mexico agresment.
This is particularly important because the
liberalization of UI.5-MMexico irade is in an
advanced stage, However, many crucial trade
disputes remain between the two countties,
sutch A5 in the case of sugar and hiph-fructose
porn syrup and, natably, concern for the effect
that NAFTA wmight have on trade and
economic welfare,

To evaluate the effects of NAFTA, US.
import demand functions from both Mexico
and rost of the world (ROW) are analyzed.!
Certain mspects make this study different from
previous empirieal work. First, it focuses on
the agricultural products within the {our-
digit Jevel of the Harmonized Tarsf(f Schedule
{HTS). More importently, this study looks
at commodities that were subject to the
nonzero pro-NAFTA tanit rates. Second, this
study also aims to measure the time-varying
dimension by allowing the effects of tanff
reduction to differ during the NAFTA period,
Third, thiz study seeks to assess the differ-
ential effects of pre-NAFTA tariffs on the
1.5, mports from Mexieo, This 15 impor-
tant because initial tadiff rates are predeter-
nained and are therefore usefol for (deptifying
the effect of tariff changes on trade flows
(Clausing).

![nihally, wa planted to catimate Import demand
for Mexico IMrom the United States. Howewver, becanse
of data aveilability, cspecially the tanff rates for
agricultural products et by the Mexican Geovernment
Tar UK. agricultoral prodocts and the test of the
wartld, this analysis was not done. T such data were
available, we wonld have bren able to assess bilateral
frade w1 & more complete setling, Beoanse of such
constraints, we foons on ULE. mpors of sslected
apricultural products,
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A Brief Review of Welfare Analysis

Modern analysie of FTAs dates back to Yiner,
who drew the distinetion between the trade-
creating and trade-diverting effects of FTA
formation. According to Viner, redueing tari{f
barriers through the formation of FTAs will
not necessarily improve welfars. That is,
whether a particular FTA (customs union) iz
a move in the right or o the wrong direction
depends on the magnitude of trade creation
and trade dyvecsion {p. 447, This iz in line with
the trade argument in which the gains apply if
all trade barrers are reduced. Because the
purpose of an FTA is solely to reduce trade
barriers among country members and retain
them from nonmembers, it iz basically partial
and dizenminatory, therefore, discrimination
between sources of supply 12 not aliminated, it
is just shifted (Venables). If & member of an
FTA displaces higher cost desmestic produe-
tian of & good with imports of the good from
another member of the FTA, there will be
gains. ¥iner refers these gmins as “trade
creption.”” IL is alse poazible, however, that
a pariner country produvction might displace
lower cost importe from nonmember coun-
tries. This 1z called welfare-reducing “trade
diversion.” Tt is then noticeable that the
benelit of an FTA as 8 whole derives from
the poridon of the new trade among the
member countries (trade creation) and each
particular portion of the new irade among the
member countrics that is a substitute for trade
with nonmembers {trade diversion),

To illustrate the model, Figare 1 shaws an
analysis of a commodity between the United
States and Mexico. Sys and Dys are, re-
spectively, the domestic supply and demand
curves for the United States, Initially, assume
that the TInited Siates has a nondiscriminatory
tariff ¢ (as represented by the dotted arrow
line) set on mports from both Mexico and
ROW, The tariff raizes the domestic supply
prices to Py lor Mexico and £8an for ROW,
Assuming that ROW iz capable of supplving
all the domestic demand for the United States,
the entire quantity demanded, 5D, is im-
porled rom ROW. The price paid by con-
sumers 18 Phoy and tanfT revenue Is given by
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Figare 1. Trade Creation and Trade Di-
VEersion

the area L + E. The United States will not
trade initially with Mexico becanse MMexican
suppliers are not competitive

Onee the tariff is eliminated, as it should be
under the NATFTA imposition, the Mexican
duty-free price, Py, is lower than the tanff-
inclusive ROW price, Pinp. The United
States now purchases its imports from Mexico
rather than from ROW at price Pjs With the
lower prioe, imperts would rise to S,I;,
creating new trade shown by the area B + T,
Omne should also note that the pondistorted
(i.e., [ree trade) price in ROW is concsivably
less than the Mexiean price. Trade is substitat-
ed from a more efficient supplier (ROW) to
a less efficient supplier (Mexico) because
imports from Mexico replace those from the
ROW. The agreement is sald to be trade
diverting. The United States loses the tanff
revenue 4+ E, with E used to pay for the
higher produetion cost in Mexico, Domestic
consumers gain areas A + B + C + D, and
domestic producers lose aren A,

As Viner pointed out, whether an FTA will
bring net benefits to the member countries
depemds on the relative magnitndes of trade
creation and trade diversion. In practice, area

*For trede (o exist, the domestic pries, Pre (not
ghowm in the graph), 15 constructed such that Pog =
Py ™ PRGTP\ It is also assumed that BOW and
Mexico do not trade with sach gther. This is true if
Mexico appiies a per unit taff higher than Pagey —
FProm
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B + D of Fignmre 1 cas be larger than area E,
estal)ishing the possibility that a wholly trade-
diverting FTA can Jead to the improvernent of
welfare (Panagariva).

Empirical Studies of Free Trade Apreements

Much empirical work has been devoted to-
ward evalueting trade and welfare effests of
FTAs. These studies have taken two main
forms: computer simulation studiss of the
full general equilibrivm effects of FTA merm-
bership and econometric studies of changes
in trade flows ({Burfisher, Robinson, and
Thierfelder; Venables). The ex ame stoudies
with computable general eguilibrium (CGE)
models use various sumulation methods to
analyze a celibrated model economy for
a particular base vear. Virtually mast of the
studies that analvee the effects of an FTA on
member as well as nonmember countries
have used a CGE meodel and find that trade
agreaments have been welfare Improving;
that is, trade creation owtweighed trade di-
version {Burfizher, Robinson, and Thierfclder;
Kehoe and Eehoe: Kmueper, 20000, For the
case of NAFTA, all the models agree that
NAFTA would provide positive pgains to
member countrics. Although Mexico would
enjoy the biggest gains, the United States
wounld experience B marginal jmoreaze in the
economy, and Canada would expect only
minimal effects.

CGE-based FTA swadies are not without
critictsm, however. Kehoe, for example, ar-
gues that the CGE medel greatly undee-
estimeates the nereases in trade resulting frem
NAFTA. The CGE model is alao considerad
to lack detailed, up-to-date policy coverage
and produet disaggregation (Beghin and
Akzoy)., In response to these Criticisms,
regearchers have used econometric methods
with higtorical time series (and cross-sectional)
data to analyze the effects of FTAs on trade
flows and welfare. This approach seeks to
guantify the changes in trade flows attribut-
able to membership in an FTA and therehy
identify trade creation and trade diversion.
The most commen appoach is the gravity
model, which regresses trade flows among
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trading pariners on Lheir respective econo-
mie size {i.e., GDP} and genpraphic distance
as proxy fer transportation costs. Dummy
variables are typically used to capture the
effects of varipus preferentia) 1rading agree-
ments on trade flows, Some examples are
studies given by Gould; Krueger {19997;
Zahniser et al.; and Lederman, Maloney,
and Servet. In peneral, these studies agree
that WAFTA was not a trade-diverting
agreement.

Similar to the CGE model, there are
problems with the gravity approach. Qlausing
provided three points of weakness with regard
to the pravity equation model. First, the nee of
dummy variables is considered to be inade-
quale in captoring the effects of preferential
trade liberalization. Second, the pravity model
does not indicate the extent of trade creation
and trade diversion: hemee, it iz difficult to
assess the net effects of the agreements, Third,
the data vsed in the analyses, In most cases,
was highly aggregate, such that it iz difficult to
exploit variations in the extent of trade
liberalization across goods or industees
(Clausing, p. 630).

An extenzion of the gravity approach has
been used to assess the effect of FTAs on trade
and welfare, Unlike the pravity model that
takes the model as an ad hoe representation,
the current approach is developed on the basis
af a better grounded ceonamic theory such as
dermand theory, The work of Karemera and
Koo, Clausing; and Fukao, Qlouba, and Stern
are some cxamples, Karemeran and Koo
apalyzed the trade effects of removing tarif
and nontariff barriers between the [U.5.-
Canadian tee trade agreements with the unsge
of quarterly date from 1970 to 1987, They
applied seemingly unrelated repression estima-
tion techmique to estimate the demand fune-
tions on the basis of the Standard Iiterna-
tional Trade Classification (United States) and
Standard Indwstrial Classification (Canada).
They conclude that U8, imports of Canadian
goods were more sensitive to domestie and
bilateral import prices than were Canadian
mmports of U8, goods. They also find that
tarifT and nontaniff elimination would increase
bilateral frade volume across all commeodities
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traded, primarily trough trade ereation and
trade diversion.

Clausing was firat 10 exploit tanff vagation
at the detalled commodity level with U8,
imrport data from 1982 to 1594, He finds that
terifT liberalization was respomsible for the
growth in ULS, imports, with little evidenee of
trade creaticn. Fukao, Okube, and Siern
analyzed U.S. imports at the Harmonized
System tweo-digit level and four-digit level for
the period 1992-1998, They find that MAFTA
tari{l preferences had a significant effact on
LS. imports in 13 cases, Their results also
show ovidence of trade diversion, especially in
.5, imports of textilez and apparel products
from Mexiceo.

Another similar approach that uses tariff
drta to examine trade effects is Mclraniel and
Agama, who estimated the effects of NAFTA
on U.5. import demand for Mexican goods
and Mexico's demand for ULS. exports. The
reaults supgest that ULS. import demand for
Mezican goods was reaponsive to tariff
preferences, especially during the NAFTA
years. Similarly, they find that Mezisa's
demend for U.S. exports was alzo responsive
1o the WAFTA preference,

Econametric Analysis
Empirical Specification

To evalunte the effects of NAFTA on trade
flows between the United States and Mexico,
we construct fmport demand functions for the
UTnited States lrom Mexzico as well az from
ROW. Our import demand functions are
based on a simple demand framework. Con-
gider the {ollowing log-linear demand specifi-
cation

(1Y gk =y + v, 0P + vInZy + 14D,

where subscripts § and ¢ represent varous
imported goods and time, respectively. In
empirical applications, & can take the form
of quantity imported, the deollar volume of
imported goods (e.p., Gould; Karemera and
Koo}, or import shares (e.g, Fokan, Olmba,
and Stern). P is import price, and Z represents
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other variables that vary over time, snch as
exchanpe rates and income. In many applica-
tions, dummy varables £ are also included io
tepresent particular occurrences such as
chanpes In policy repimes.

The imposition of tarffs, T, will increase
the prcer pald by consumers. With an ad
valoremt tarill, the price becomes P{1 + T}),
and the import demand function in Equa-
tion (17 becomes

(31 gy =y + yIn Py + ':.r;‘]nr:l + T}
+ v Iy + I

Following Eaguation (2), the import de-
rmand specification of the US. aprculiaral
products freim Mexieo takes the form

(3 WO = 2 + = In{l + TRIFEX)
+ wyDNAETA, + a3 TROMN,,
+ wyTRONy+ 2 DT,
+ 20Ty + orin ¥
+ g In PAMEX,

+ ogIn RERMEX | 4,

We use the dollar valoae of U8, imports from
Mexice for the four-digit HTS level to
represent OMEY This iz consistent with
tariff rates data that are caleulated on the
basis of import duties and the dollar velume
of imports. Previens empirnical woerk (e.g.,
CGould; Karemera and Koo, McDaniel and
Agama) alzo vsed the dellar velume of .S,
imported prodocts. ¥F¥ is the U5, GDP at
time period 1, and TR are the tardff rates
against the exporting country (Mexica) for
the lour-dight TS level at pedod 7. To take
into aceount the lagged effoct of tariff rates,
we nse lagged one-period tadff rates. Eco-
nomic theory suggests that GDP will have
a positive effect on the US. imports from
Mexica and, conversely, tariff rates (TR
should have negative effect {i.e., a decrease in
TR will induce more 118, imports from
Mexico).

PNAFT4 is 2 dummy variable for NAT-
TA, which takes the value of 1 during the
NAFTA period and {0 otherwise, DNAFTA
nught not only measure the affect of NAFTA,



126

but also represeots other events that are not
accounted for in the model PMEX, and
RERMEY are import prices for agricultural
products from Mexico and real exchange rates
{pesos per TS, dollar), respectively. Because
prices for mmporied commodities werc not
available, we use the unit value as & proxy for
the border price. #y 15 the tandom disturbanee
term. We will discuss the properties of ny in
the estmation procedures.

NAFTA agrecments provided that tariff
rates should be gradually reduced. Tariff rates
for most agricultural products were frmedi-
ately eliminated as NATTA was implemented,
whereas some remaining tariTs will have been
phesed out in 1{-15 years. It is believed that
the effect of tariff redoctions differ during the
NAFTA period. Notably, the earlier reduc-
tioms would be ezpected to have sreater
effects. The effects would diminish as the
tanlf ratez became closer to the phasing out
peried, To test this comjecturs, we inclnde
TRDN,, which is the multiplicative cffects of
tariff rates and the dummy varzbles, DNy,
This specification will allow the effect of tariff
redurctions to differ during the WAFTA
perind, We break uwp this effect into bwo
differsnt periods: the first 6 years and the
second § years periods® DN, takes the fol-
Iowing forma:

1 for obscovations heiwean

(4] DMy, = 1994 and 1595
0 claswhere,
1 {or abservations from 2000 on
DNy =
{0 elsewharc,

The above specification suggests that the effect
of tari{T rates can be observed as described in

*Tt is poszibie to define yearly noultiplicative eTeets
to se2 the year-lo-year effect of tariff reductons during
the NAFTA period. However, this might cause
collincarity problems. Besides, observing INAFTA
year-ic-year mikht not capturs 1t effects, particulatly
in the early wears of itz implementation. 1t i then
reazonablz to have an even split of the titme frame (6-
vear period) becanse we would be able o see whether
the effects of trade apreements are fron! loaded or
back lnaded,

Jorrnal off Agricvital and Applied Economics, Aprif 2007

Equation (5),

{5y a=o + maTRDN, + ca TRDNY,

DT is a dummy vardaeble for pre-NAFTA
tariff rates. Analysts argue that the effect
of NAFTA is very small or perhaps nepligi-
ble when the tariff levels before NAFTA
weare alteady Jow. DT iz dncluded to test
whether different pre-WAFTA tariff rates
have different effects on U5, import demand
from Mexicn, Teo conduct thiz analysis, we
split lariff lewels mte two categories, as
shown 1 Eguation (3} The DT: take the
forms

1 if TRIEY g 105

{8) Py = for year = 1993
0 elscwhers,
1 i TRMEY » 15%
PTy = for year = 1993

0  elsewhers.

We chose the 10% leve]l upper bound for the
DTy, in a rather arbitrary way, We found that
the averapge pre-NAFTA tarifl rate (1980-
1993) for the selected commuodity groups was
8.25%, Therefora, an upper 10% was a reasomn-
able approximation. The vse of smaller bands
might not be possible because the tarilf
differentials among commodity gronps Are
gmall. We do not include tarilf rates from
10% to 15% to avold collinearity problems.
We expect to have negative gipns for these
interaction terms.

The import demand for the 1.5, agrienl-
tural produocts fromm ROW iz constructed to
measure the trade diversion that might eecur
during the implementation of NAFTA. The
mdependent vanables consist of the tarilf rates
set by the United States against ROW
{TRES™, warill rates against Mexico (TRETY),
DNAFTA, GDP (¥, import prices from
ROW (PROIF,), trade-weightcd exchange
index (RERFO™), and guarterly dummy vari-
ables. We expect that an incremse in FREY
would negatively affect the U8, imports {from
ROW, and an increase in TREEY wonld
positively affect the U.8S. imports from



Susante, Rosson, and Adeock: Trede Creation and Trade Diversion

ROW, The central issue is overall on the
coefficient of TRYEY, If in fact trade diversion
pccurs, then TRIFSY must have & positive sign,
meaning that a decrease in tariff rates against
Mexico would reduee ULS. Lnports from
ROW, With respect to DNAFTA, this variable
may have a positive or negative sign, Howey-
er, we expect that DNAFTA will have
a positive effect becanse this variable captures
not only NAFTA per se but also other events
net included in the model.

Following the above discussion and Bgua-
tiom (2), the U8, import demand from Row is
written as

(7} W OR™ = By + By ln(l + TREOT)

+ By ln{l + TRIEY

L Py DNAFTA + P FF

+ BsPROW) + P RERFOW

4 DO + Bp DO + fol P
= L

whers Qf°% is the dollar vohime of TS,
imports from ROW of the four-dimt HTS
level at pedod ¢, DO, (f = 1, 2, 3) is the
quarterfy dummy variable, and other variables
are as defined previouwsly.

Estimation

Our empirical assessment of the specified
equations i based on the panel data analysis.
“Within this framework, we are able to explore
possible explamations for the helerogeneity in
comnodity groups or commodity character-
isHes, Potential reasons for the heterogeneity
include different respenses of import demand
beeanae of expected reductions in tariff rates
fi.z, tariff schedules under NATFTA agres-
ments and unobservable individual specific
characteristics).

The general panel data model can be
written as (see Baltagi; Hsizo; Wooldrdge)

£
{E:l T = fo:kl-ik+u|'£ r'=]-s"-s N;
k=1
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where & 15 the number of cross sections, T is
the lengih of time series for cach eroas section,
and K is the aumber of independent varables,
The ceniral feature of panel data analysis is
the structure of error components .. The
SrT0T COMpOnents, iy, can take different
structures. The specification of error compo-
nents can depend solely on the cross section to
which the observation belongs or on both the
cross scction and titme seres, If the specifica-
tion depends on the cross section, them we
have w; = w + g; if the specification is
assumed to be dependent on both cross seclion
and tirne series, the error components follow
Uy = Y+ & + g The termn v is intended to
capture the heteropeneity across individoals,
and the term e, is intended to represent the
heterogeneity over time. Im this study, we
assume thal the ctror components fellow the
former specification,

Furthermore, v and e can either be
random or nonrandot, and gy, is the classical
error term with zero mean and homoscedastic
covatiance mairix. The nature of the ervor
structures leads to different estimation proce-
dures depending on ithe specification. Because
our tests {fHausman's teats for random effects)
show that the lixed effects model 1s preferred
to the random effects medel, our reports are
only based omn the fixed effects specification.
Becanse of the presence ol autoeorrelation, the
specified models are estimated under first-
order antocorrelation. The Jag langths of tanfy
rates, prices, and exchange rates were based on
Hall's general to specific procedure,

Iata

According (o the U8, HTS, all of the products
found in Chapters 1-24, with the exception of
fishery products in Chapters 3 and 16, are
considered agricultural products (USDIAY.
Ceriain other products outside of Chapters
1-24 are also considered agricaltural products,
particularly essential oils (Chapter 33, raw
rubber (Chapier 409, raw anmimal hides and
skins {Chapter 41), and wool and cotton
{Chapters 51 and 52). We adept this classifi-
cation for the definition of agrcultural seotor,
The data consist of the four-digit HTS system
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Table 1. Characteristics of Sample Data

Jdemrnal of Agricwliural and Applied Econonvics, April 2007

Variabic Waan 5D Minimmm Maximuom
Q=¥ (% thousand) 30,226 40,116 o 387,723
TRIFEX (1880_2005) 0.039 01,055 0 0.378
TRE [1989-1093) 0.0%2 0.062 i 0,378
TRIEY (1994_1990) 0,033 0,041 0 0,249
TRMEY (2000-2005) 0.008 pO19 0 f.142
= (& billion) 5,230 648 4,367 6,436
EERMEY (pesostE) 10.45 1.34 &30 1504
FPMEX, (MT) 6ER G612 7.8 5.332
2F™ (3 thousand} 41,013 &T.908 1] 531,288
TRYY (198520055 0.038 0.049 o 0.631
RERFoW 100.4 19.6 63.3 126
FROW,, (8T BES G800 739 5,307

Sourss: Asthors caloulation.

* Percant vnlnes can be abained by multiplying the numbers by 100, For the purpose of estimacdion, we ser the log values of
ltnperes (0 to O when £ = 0 {no importsk MT = metric tor

attd range from 1589-2005 in a quarterly
basts. Becanss most Bgocultural products
traded between the United Statez and Mexico
were alremdy subject to free trade bhefore
MNAFTA was In effect (1., Zoro tariff rates),
we did not use all the four-digit leve] classified
under agricultural products. Instend, we se-
lected commodity groups in which they were
subject to uenzero tariff rates before the
implementation of MAFTA, Qur selection of
the commodity groups wae alsn hased on the
consistency of the data during the selected
periodl. The mam reasan {or the use of the
nonzero tardl rates is to obtain vaoaton in
the tariff rates to help identify the effects of
tariff liberalization.

The value of 11,5, imporls from Mexico is
used to represent the quantity of import, and
the applicd 118, tanff is based on detailed
data on import duties collected. The taril
rates for each commodity elassification are
caleulated as the ratio of calculated duties to
custerns value. The drawback of this approach
is that tariff rates can only be observed when
there is trade {(Romalis), When there i3 no
trade, we estimate the tarifT rates by taking the
average of two surrounding available tanfis,
The eustorns value and calculated duties are
extracted from the United State Infernational
Trade Commission database, Data on .8,
GIP are (rom the Bureaun of Economic
Amnalysis database and are converted into real

values with the use of consamer price indices
published by the Burcau of Laboer Statistics.
The unit values (border prices) {or the four-
digit HT8 fecvcl were constructed from
a USDA database. The Mexico-U.5. real
exchange rates are from the USDA, and the
trade-weighted cxchange mmdex is obtained
from the Federal Reserve Bank.

Summary statistics of the sample data ate
prescnied in Table 1. As shown, the range of
import values was quite wide, from $20 mil-
lion to F388 million (for commoditics im-
pored from Mexico) and from 341 million
to $331 million (for commoedities imported
from ROW). The average tarill rates from
1929 1o 2005 {or commodities imported rom
Mewxico and ROW were approaimately the
same, with values of 3.9% and 3.8%, re-
spectively. The average pre-NAFTA. tanff for
Mexican products entering the United States
{(1689-1953) was 8.2%. In the first § vears of
NAFTA, this valoe was about 3.3%, and in
the Iast 6 yvenrs 0.6,

Reanlts

LS. Irmparts from Mexico

Table 2 presents the econometric vesults for
LLE. import demand from Mexico. Speeifica-

tion 1 shows the effects of tariff rates on U5,
imports by controlling WAFTA (DMAFTA)
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Table 2. Effects of Tariff Rates and NAFTA on 1.5, Imports from Mexico

Specification 1

Speamfication 2

Tariff rates Mexico,
DNAFTA, o

TarifT rates ¥ DN, o
Tariff rates X DMNa, o
Tanfi dummy 1, 25
Tanll dummy 2, xg
Tncome, oy

Border price, o
Exchangs rates, g
Intercept, da

Rﬂ.

F-ztatisties {or fixed effects test
No. of time series

Na. of cross sections
Total ohservationa

—2.425 (08217
0,436 {01 ORY+**
—2.884 (1.326)** —
—0L196 (1.728) -
—0.206 {0.122)**
—0.446 (0,159)**
1.407 {0,057y
—~0.378 (0LO7TT)*"*
—0.155 (D.259)
QOS5 ([, 11] e

—3.693 (0754 ¥

—0.179 (D118
—0.506 {0158+
1.552 (D.080 "+
—0.435 (0.076)+*
—0.328 (0.250)
—1.052 (L1121

058 0.58
Gk.44 4532
66 B
35 35
2,310 2,310

Mote; Mumbers in pasetitheses are ostimated standard evrare,

*¥ Significant al the 3% jevel,
*= Simmificant Al the 19 level,

atid allowing the effecta to differ during the
NAFTA period, Specifioation 2 reports the
effect of tariff rates without controlling
MAFTA. In general, most of the estmated
coefTicients are significant and posses the
expected signs, with the exception of exchange
rates, The F-statistics for testing the joint
significance: of the individual {group cetmmod-
ity eflects strongly suggest the presence of an
individual heleropencity in the data.

Before turning to the detailed disoussion of
the tariff and its effect on the U.5 imports
from Mexico, we will give a quick evaluation
of the income, exchange rates, and prica
variables. As shown in Table 2, the coeffi-
cients of income are found to be significant in
each specification, with valvues of 1.4 and 1.6
for Specification 1 and Specification 2, re-
spectively, These suggest that U5, agricaltural
imports from Mexico are income alastic. We
also found that border priee iz sipnificant in
both specifications, suggesting that price is an
important factor of U.5. agriculturat imports;
however, the magnitude of its parameter
shews that U8, agrienltural importa from
Mexico are price inelastic. With respect to
exchange rates, we found negative signs,
contrary 1o expectation. However, they are
not significant. The insignificance of cxchange

parameters can partly be explained because
L1.5.-Mexico trade haz been established such
that 115 importers did not consider exchange
rate as the delermining factor.

Specification 1 of Table 2 shows the effects
of tariff rate reduction on U8, imports from
Mexico. 48 shown, the coefficient of tarifT
rates is negative and significant. Controlling
NAFTA and oiher vanables, the estirnated
parameter shows that a one percentage point
decrease W the tariff rates agminst Mexico
wonld increase ULS. imports of agricultural
products by 2.4%., WNote that thiz estimate
indicates the effest of tariff rates during the
whole period of the study. When considering
the multiplicative effects, the sum of o, and o
indicates the effects of tariff rate reductions for
the period 19941999, and the sum of &, and 4,
shows the effects of tariff reductions for the
penod 2000-2005. The effects of tanfl rales
during the 12 years of NAFTA s represemted
by the sum of ay, ds, and . Ascan be seen, the
coefiicient of ©g is sipnificant and negative as
gnpecied. This means that the effects of tariff
reductions during the first 6 years has been
a 5.31% mcrease of every one percentage point
decrease in tanff rates against Mexico,

The coefficient of =y is negative and not
gignificant. The relatively low parameter
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estimate 13 as expected becauze of the declining
effects of tariff reductions. The insignificant
parameter might be justified by the fact that
some of the commodities have been subjest to
trade liberalizatiom (zero tariff rates) or ax
least have sxperienced a perrod of low tariff
level, Henee, any reduction of tanff levels in
thiz period might net significantly affect 115,
impoerts from Mexico, as indesd was shown m
this study. Regardless of sipnifisance level, the
effects of tariff reductions oo ULS. imports
from Mexico have been an increase of 2.62%
during the last & years of NWAFTA and 3.5%
during the NAFTA perind. By estimnating the
model without NAFTA. dummy varizhie and
itz asgociated multiplicative effecis, we found
a slightly lewer magpitnde of the effects of
taniff reductions. As shown in Specification 2,
the coefficient of =; is negative and sigmificant
gt —3.69%, This indicates that a one percent-
age point reduction in tariff rates has in-
creased 11,5, imports from Mexico by 3.69%.

Other important results ares also given io
Tahble 2. Rescarchers argue thet the effects of
NAFTA could be subjeet 1o the tarill levels
before WAFTA implementation. Crur specifi-
cation enables ua to track such effects in that it
can show the different effects of tariff Tevels
before NAFTA. The cocfficients of oe and wg
in the two specifications clearly show that the
lvwer the pre-NAFTA tanff rates, the lower
the effeet on the increase of ULS. Imports from
Mexico as tarifl rates are seduesd. From
Specification 1, U8, agrenliural imparts {rom
Mexico during the NAFTA period were
approximately 26% higher than pre-NAFTA
fFor group commodities with pre-NAFTA
tanff rates less than 1065, On the other hand,
this figure was 37% for commodities that Fall
into the category of pre-WAFTA tarifi rates
greater than 1599

10ur interpretation of the coefficient of dummy
variables iz bazed on suggestions by Kennedy,
Suppose that £ 1o the estimate of 3 dommy varalls
cocfficient e 115 effect om the depzndent variable
{which i5 & log velue) is given by ¢* = expfc— V()] -
¥, where v(§) 15 an estimate of the varancs £ Ses alwo
Halversen and Palmauist for inlerpretation of the
apefficient of dummy variablez in semilogarithmic
enualjons,
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Finally, the sffect of DNAFTA on URA,
agrienitural imporis from Mexico was signift
want. U.8. imports from Mexico during
WAFTA were 54% higher than the entire
period of analysis. However, one should note
that these coefficients do nol explain the
effect of NAFTA per s» hecanse this varable
captures not only NATTA but alzo other
cvents that are nol aceounted for in the
model.

EL5. Imporis from RO

One way to Investigate the presence of trade
diversion can be done Dy regressing ULS.
imports {tom ROW on tariff rates set by the
United States against Mexico. A pogitive sign
of this vatiable indicates that trade diversion
gxists. Tahle 3 reports the eennometric resulis
for U.8. import demand from ROW. Specifi-
cation 1 shows estimation resulis for 17.5.
import demand from ROW with tariff rates
againat Mexico that iz intended to determine
whether trade diversion occorred while con-
trolling for NAFTA. 1t also provides estimates
of NAFTA durnmy variables to test whether
L1.3. imports from ROW increased during the
WNAFTA period. These two varables can he
used jointly to justify whether trade diversion
indeed occurred. Sinularly, Specification 2
pives estimates of the effects of both tarjff
rates against ROW and tariff rates against
Mexico on TLS, imports from ROW withouat
contrelling for NAFTA,

Except for tarifl rates against Mexico,
exchange rates, and NAFTA dymmy var-
ables, all coefficlents are significant at reasen-
ahle levels. They also possess expected sipms.
The coefficient of determination is 0,77 and
the Fatatistics for fived effects tests show the
presence of heterogeneity in commodity char-
acteristics, The seasonal dummy wvariables
show sigpificant differences in 1.8, imports
from ROW from quarter to quarter. In all
cases, the TLS, imports from ROW in the
fourth quarter are higher than the first three
Juarters.

The T1.5. agricultural import demand from
ROW seems to be income elastic with
a magmtade of 2.4, It iz surprising that the
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Table 3. Effacts of Tariff Rates and NAFTA on U8, Imperts from ROW

Speafication 1

Spemfcalion 2

Tanfl rates ROW, [
Tatiff rates Mexico, B*
DNAFTA, B

Incame, Ba

Border price, s
Exchange rates, B
Dummy quaster 1, fr
Trummy gquarter 2, g
Drmomy gquarier 3, g
Intercepd, Po

RI

F-statistics for fized effects test
Mo of time saries

Mo, of cross seotions
Total abservations

- 1.484 {0.766)*

—0.169 (hOSE~*
—0.057 (0.391)
—3. 821 (1 2RE)*
=1 73T {0517y
—{0.E31 {01684+
— 10724 (] BOS)¥*=

— L1475 (0.TeF*
0,898 (0.583)
2413 (L525)%M*

—0L 167 (D056
031 (0.317)

=028 (1.126)%**

—1.823 (0.508)**

—0.839 {0.165)v+~

— 11313 [1.BST)*¥

0.942 (0.386)
0.004 {0,114
2.44] (0.526)%%+

0,77 .77
166,45 166,16
Bh 66
35 35
2.310 2310

MNote; Numbers in pacstitheses nre sstimated standard crrom.

* Bipuficant st the 109 Jowel
A Qignificant al the 59 Jevel,
+&+ Qignificant al the 1%,

MNAFTA dummy varable iz not significant at
any reasonable level, even though 1t has the
expected sign. If it were significant, we could
have expected that 1.5, agrcoltural imports
fromn ROW in the {irst 12 vears of NAFTA
were 9.1% higher than they would have been
without NAFTA. Strong income effects in
the Umited States likely pegete this result,
Simmiar]y, we also found that exchange rates
are not significant. The use of the trade-
weighted exchanpge rale indez. which was
calculated ao the basis of U5, major trading
partners, might contribute to the insigmifi-
cance parameter,

The estimated results for the cosfficients of
tariff rates ngainst ROW suggest that a one
percentage point reduction in tariff rates
against ROW iz associated with a 1.5% in-
crease in U.8. agriculiural imperts from
ROW, This iz clearly less than one third of
the elfests of tariff redvctions against Mexico
on 1.8, agricultural imporis from Mexico
fSpecification ! of Table Z). Thiz evidence
suggests that the United States gives more
preference to Mexican agricoltural products
than ROW agricuitural products. This 1= not
surprising miven that the United States and
Mexico are tied to the WAFTA agresments,

along with other advantages such as pgeo-
graphical proximity. The parameter estimates
of taril rates against Mexico are positive. As
previously stated, a positive sign of tariff rates
indicates the presence of Lrade diversion.
However. becanse these coefficients are not
significant, we would arpue that there i3 no
sigmificant evidence that MAFTA has caused
trade diversion in the agdcultural sector,
particularly as a tesull of the Urmited States
and Mexico trade agresments.

Trade Creation and Trade Diversion

As previously discussed, the nel benefit of an
FTA as a whole denves from the portion of
the now rade amonpg the member couniries
{irade creation) and each particular portion of
the new trade among the member countries
which i% a substitute for trade with nonmem-
bers (irede diversion). The regression results
show that tariff reductions during the NAF-
TA period had significant effects on ULE.
imports from Mezico, whereas the conflicisol
of tarff rates against Mexico regressed on
.5, mports from BROW was nol significant,
even though it bas a positive sign. Before
concluding that NAFTA has affected trade



132

n.h S
a7
vs
04 4
0,2 3
0

n| -

Nk =
R

1953

197 HH b [P

Figure 2. Shares of Real 1.5, Imports from
Country of Origin

flows, it would be informative to highlight the
changes in 1.5, imparts [rom NAFTA coun-
tries and ROW,

Figure 2 shows the shares of ULS. imports
of the selected four-digit leve]l HTS from
Canada, Mexico, and ROW lrom 1989 to
2005, As the figure shows, U5, imports from
Mexico increased sharply mnmediately after
NAFTA’s inception, belore experiencing
a glight decrease in 1996 and 1997, The share
of U.5. imports from Capada increased
gradually, with a slight decrease in 2003, The
share of U8, imports from Mexico increased
from 219 to 29% between 1989 and 2005,
During the same period, the share of TS,
imports frorn Canada inereased from 11.6% to
21%. In pgeneral, we can conclude that the
share of 1.5, imports from both Mexico and
Canada trended vpward during the NAFTA
period, suggesting that NAFTA has been
trade creating, Meanwhile, the share of U.S.
imports from ROW has degraded continually
sinre 1989, Notably, U.S. imports from ROW
declined from 67.1% in 1989 to 50% in 2003,
One should note that these figures were based
on the selected commodity groups (ie.,
produet groups that were subject to nonzero
pre-NAFTA tarifl rates).

The increase in the share of ULS. imports
from Mexico and Canada accompanied by
a decrease in the share of U5, imports from
ROW has raised the question whether the
Ulnited States shifted away its imports from
EOW to the WNAFTA members. It is very
important to respond to such concern because
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if in fact the TInited States did chift its imports
at the sxpense of ROW, there was clearly
trade diversion, Figure 3 might clarify the
izsue. As depicted in this fipure, 1.5, agricul-
tural imperis from Mexico, Canada, and
ROW increased substantially from vear to
vear with a slight decline in particular years. In
general, the trend of ULS. imports (fom
NAFTA members and ROW suggest that
the United Staies did not shift its imporis
away from BOW. The decline in the share of
U.S. imparts from ROW was particularly that
15 impors {tom NAFTA members grew
faster than those from BOW,

Historical data show evidence thet ULS
agricultural imperts from Mexico have in-
craased since the inception of WAFTA. But to
what degree the imcrease iz attributable to
NAFTA is difficult to examine. Other impor-
tant faciors have alse been responsible for the
increase. Krueger (199%, 20000, {or example,
noted that the economic growth and the
change in exchange rates were responsible
for the growth in trade flows in the NAFTA
region. However, although such other factors
are of full consideration. we arpue that
MNAFTA has been trade creating. Our conclu-
#iom 15 alzo spported by regression results. As
shown in Table 2 and the discuseionz that
laliow. tariff rate redvuctions have had a posi-
tive effect on U.S. imports from Mexico. This
effect 1= cwven higher during the NAFTA
penod compaved with the average of the
entire peniod. The other regression results in
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Teble 3 clearly indicate that reductions in
tariff rates against Mexico did not significant-
Iv lewer U8, imports from ROW, suggeating
that trade diversion did not occur to a sigmf-
ieam depree.

If, however, one still helieved that trade
diversion existed beeause the sign of TRV in
Equation {7} wes positive, we sill arpue that
MNAFTA has been net trade creating becauas
the absolute magnitude ol the coefficient
TR m Eguation (T) 15 far below the
coefficient that meagures the effects of TR
on U5, imports from Mexico,

Conclusions

In thiz paper, we estimated T8, apricultural
import demand functions from both Mezico
and ROW epnd examined the trade creation
and trade diversion that might have ocetrred
in the 7.5 -Mexica agreements nnder NAFTA
with the use of panel data of 33 selected {our-
digit levels of HTS from 198% +o 2005, The 33
commadity proups weres selected on the basis
of tarif¥ retes that were not subject to zero
tarill rates before NAFTA. The use of more
digappregated data and the nonzern pre-
MNAFTA tariff rates has enabled 15 to exannne
the variations of tariff rates and also reduce
bias that might bave occurred if we incladed
the zero pre-NAFTA tariff rates inm the
analysis,

The results suggest that T.S. apricultural
imports from Mexico have been responsive to
tariff rate reductions applied to Mexican
products. A one percentape paint reduction in
1arifl would increase 11,8, agricultural imports
from Mexico by 2.4% in the entire period.
Results also show that during NAFTA, a one
percentage point decrease in taniff ratess would
increage LT.5. agricultvral imports from Mexico
by 5.31 % in the first § years of NAFTA and by
2.62% in the last 6 years of NAFTA The
overall effect would be a 5.5% inerease tn U.S.
imports from Mexico for a one percentape
point decrense in tarlfl rates. The merease 11
U.8. imports from Mexico has also been
atttibatable to the pre-MAFTA tarifT rates.
Higher pre-NAFTA tariff levels would resuvlt in
& higher percent increase in 1.3, agnicultural
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imports from Mexico as tariff rates are re-
duced. Jimilarly, U.B. imporis from ROW
bave alse been sipnificantly affected by tavff
rates applied 10 ROW. The effect, however, is
fower compared with Meaico, We alse found
that U.5. agriculivral imports from Moxico
during NAFTA were approximately 349 high-
er than the emiire period. Conversely, 1.5
importzs from ROW were not significanfly
higher because of WAFTA.

Creerall, we conclude that thers s signifi-
cant evidence that the TJ.3.-Mexico trade
agreement pnder WAFTA has been trade
creating rather than trade diverting. However,
one should nele that these conclusions are
based only cn evaluation of 1.5, apneultural
imports from Mezico and from selected
apgricultural produets, This finding is especially
important given argnments by Caribbean and
other couniries that TI.Z.-Mexico trade has
diverted commersial sales, The extent to which
these results wnight be applicable to other
agresments, such as the Central Arnerica-
Dominican Republic Free Trade Apreement,
18 limited because each case wust be verified
empirically.

[ Recetved March J008; Aorapted Awgusd 2008, 7
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