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Abstract
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we examine the effect of agreed upon phased in tariff cuts negotiated under
NAFTA. In the first five years of NAFTA, we show that imports of products
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1 Introduction

In their seminal work, Baier and Bergstrand (2007) showed that it takes up to ten

years for the effects of free trade agreements (FTAs) to fully manifest themselves.

Over this period of time, FTAs tend to double trade of the countries within the FTA.

Baier and Bergstrand (2007) highlight two reasons as the main culprit behind the

lagged effect of FTAs on the volume of trade: virtually every FTA is phased in over

some period of time and FTAs alter terms of trade. It is well known from a large

literature in international trade that changes in terms of trade tend to have lagged

effects on trade volumes. However, the literature has long overlooked the precise

effects of the phased in nature of FTAs. For example, while Baier and Bergstrand

(2007) note that both the original EEC agreement of 1958 as well as NAFTA had

a 10-year phase-in period, they do not examine the specific consequences of such

phase-in provisions other than to include lagged effects of FTAs.

There are two culprits explaining the lack of attention paid to the role of phased

in tariff cuts associated with FTAs. Similar to Baier and Bergstrand (2007) and Kohl

(2014), many papers in this literature use data for a large number of countries which

have a large number of FTAs. This necessitates collecting data on the structure

of phase-ins for each specific FTA, which are usually embedded in the tariff sched-

ule. To compound the diffi culties of collecting the tariff schedules for a multitude of

agreements, tariff schedules with accompanying phase-ins can be structured at the

most disaggregated product level a country uses, the 10-digit HS level for the U.S.

or the 8-digit Common Nomenclature of the EU to name two examples, while much

of the trade data one can use for cross country examinations are only available at a

more aggregated level, with the 6-digit HS level being the most disaggregated level

common to most countries reporting trade data. For example, Baier and Bergstrand

use bilateral aggregated trade data obscuring any product level data, rendering any

investigation of phase-in effects impossible.
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In this paper we examine the effect of specific phase-ins for tariff cuts associated

with the North American Free Trade Agreement. While focusing on one trade agree-

ment reduces the variation in the data we can explore, we compensate the deficiency

by using the most disaggregated data available, the 10-digit HS data on U.S. imports.

We focus only on U.S. imports as Canadian and Mexican trade data are only avail-

able up to the 6-digit HS level. This allows us to take advantage of cross-product

variation in the effect of tariff cut phase-ins. As we discuss in the next section, even

using 10-digit HS data does not resolve the issues associated with collecting tariff

schedule information on the phase-ins as for certain products one cannot determine

with certainty the exact nature of the phase-in.

Our empirical investigation focuses on examining the effect of phased in tariff

cuts through two basic regressions. We examine differences in annual growth rates of

U.S. imports from 1993, the last year prior to NAFTA starting, to 2004, when most

phase-ins were complete, as well as cumulative growth rates from 1994 to each year

in turn until 2004. While much of the literature on the effect of trade agreements has

used the gravity equation, the gravity equation is impractical for our purposes. The

main reason is that in order to examine the impact of phased in cuts in the gravity

framework, we would have to use the tariff rate as one of the explanatory variables

and we would have to deal with the associated endogeneity problem without a readily

available instrument for tariff rates. We would also have to worry about the role of

the initial or pre-NAFTA level of the tariff. Focusing on growth rates of U.S. imports

allows us to completely avoid the endogeneity issues between tariffs and the volume

of trade as well as the need to account for the initial level of tariffs.

We first answer the simplest question one can ask about phased-in tariff cuts: do

products with some sort of a phased-in tariff cuts grow at different levels compared

to products which had tariffs immediately cut to zero as well as products which were

already at zero prior to the FTA. In the case of NAFTA, we show that products with
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phased in cuts grow at statistically similar rates as products which experienced an

immediate cut in tariff rates. Both products grow significantly faster than products

which were already at zero, an unsurprising result. However, we find significant

temporal differences. During the first five years of NAFTA, between 1994 and 1998,

imports of products with phased in tariff cuts grew significantly faster than those

with immediate cuts. In the second five years of NAFTA, between 1999 and 2003,

the growth of imports of both types of products decreases (at least relative to products

which were already at zero prior to the FTA) with imports of products with immediate

cuts in tariffs experiencing faster growth. We also find important differences across

specific phase-ins.

2 Data

Our data come from two sources. Annual trade data come from the U.S. Census

Imports of Merchandise CDs/DVDs and record U.S. imports from virtually all trading

partners at the 10-digit HS level. This is a standard source of U.S. product level

trade data. Since we are only interested in the direct effects of NAFTA related

phased-in tariff cuts, we only use data on U.S. imports from Canada and Mexico. We

are interested in examining the growth rates of imports and in order to investigate

the NAFTA related effects we only use annual data from 1993, the last year before

NAFTA starts, and 2003, when most of the tariff cuts are fully phased in. The other

piece of information we require are the phased in tariff cuts the U.S. negotiated as

part of NAFTA. We obtained the U.S. tariff schedule as well as the phase-in staging

categories from the text of the NAFTA agreement itself. Since the staging categories

of phased in cuts have not been discussed at any length in the literature, they deserve

a longer discussion.

The U.S. negotiated six staging schedules for the phased in tariff cuts, as shown
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in Table 1 which also shows the number of observations on each category in our data.

We have 202,161 observations on U.S. imports from Canada and Mexico between

1993 and 2003. Some 18% of observations in our data set are on products which were

imported duty free prior to NAFTA and continued so after NAFTA was introduced.

The largest number of observations, 42% belong to products which fundamentally

had no phase-in period and received an immediate full cut in the tariff. Of the

five remaining staging categories, the largest one is “1+5 equal annual stages”with

11% of observations. These products receive an immediate partial cut, followed by

equal annual cuts prior to reaching the FTA level. The next highest category, with

7% of observations, are products which experience 10 equal annual cuts, followed

by products with 5 equal annual cuts with 2% of observations. The remaining two

categories contain products with longer phased-in cuts, a schedule with a sliding cut

over the first 9 years ending with zero tariff in year ten and 15 equal annual cuts,

jointly consisting of barely more than 1% of our observations. There are also 19%

of observations on products for which we cannot determine the specific nature of the

phase-in given the information in the offi cial NAFTA document.

Staging All codes Unchanged codes
Immediate 85,140 60,140
5 equal annual stages 3,298 1,748
10 equal annual stages 13,309 7,775
Continue duty free 35,933 21,032
15 equal annual stages 767 350
1+5 equal annual stages 21,392 14,599
Sliding 9 stages 1,839 1,348
Mixed/Indeterminate 39,056 22,706
Observations 202,161 130,791

Table 1: Number of Observations by Staging Schedule

The last column of the table shows the number of observations in our sample if

we only keep the codes which we know do not change over this period. The U.S.

Census Bureau adjust HS import codes twice a year, in January and July (see Pierce
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and Schott 2012 for more information). Since we are ultimately interested in taking

advantage of the panel nature of our data, we need to make sure that the codes that

appear over time indeed represent the same products. Rather than use the Pierce

and Schott (2012) algorithm to concord the product codes over time we only use data

on codes which do not change over time.

3 Results

We conduct our investigation in several steps. We first ask the question whether

products with phased-in tariff cuts grow at different rates than products with imme-

diate tariff cuts. We then examine whether there are differences between the specific

staging categories of phased-in cuts. We do so for annual as well as cumulative growth

rates, measuring both from 1993, the last year prior to NAFTA commencing. For

both questions we utilize the following specification estimated using OLS

ln(xict) = β0 + β1Immediate cutict + β2Phased-in cutict

+ β3Duration of spellict + β4Canada dummyict + εict

where xict is either the annual or cumulative growth rate of U.S. imports of product i

from country c (either Canada or Mexico); β0 is the constant term; the Immediate cutict

dummy identifies the products with an immediate cut in tariff to its FTA level;

the Phased-in cutict dummy identifies products with a phased-in cut of the tariff;

Duration of spellict measures how long the product has been imported for in year t;

and the Canada dummy is a fixed effect absorbing any differences between imports

from Mexico and Canada. We include the duration variable since Besedeš, Kim,

and Lugovskyy (2014) showed that the (annual) growth rate of product-level trade

decreases with duration. When examining the differences across specific staging cat-

egories of cuts we split the Phased-in cutict dummy into dummies representing each
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specific category. In both specifications products which continue receiving the duty

free treatment are the baseline category. Of particular interest will be whether the

estimated coeffi cients for the different treatment of products (i.e. β1 and β2) are

statistically different from each other.

3.1 Do phased-in cuts matter?

We begin by asking whether the rate of growth of imports of products receiving

phased-in cuts are different than those receiving immediate cuts. In the first column

of Table 2 we use annual growth rates for each of the ten years in our sample and find

that products receiving phased-in cuts grew somewhat faster than those receiving

immediate cuts in tariffs, though the two coeffi cients are not statistically different

from each other (p-value=0.1393).

Since some 12% of our observations experience most of the cuts within the first

five years of NAFTA (7% experience full cuts over 10 or more years), we split our

sample into two subsamples that represent the first five and the second five years of

NAFTA. Over the first five years of NAFTA products with phased-in cuts grew faster

than those receiving immediate cuts by some 0.04 log points, a statistically significant

difference (p-value=0.0002), and faster than those receiving no cuts. While the latter

result is not surprising, the former is. One possible explanation for this result is

that products with immediate cuts experienced significant growth in the first years,

while phased-in cuts caused a more persistent growth for those products. We shed

more light on this possibility below when we examine cumulative growth rates. In

the second five years of NAFTA, imports of products with immediate cuts continued

growing while imports of products with phased in cuts ceased to grow with the two

coeffi cients statistically different from each other (p-value=0.0328).

The last three columns of Table 2 contain estimates for the most conservative

subsample. We use only data on HS 10-digit codes which do not change over this
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All observations Unchanged codes, traded
since 1993 every year

All years 1994-1998 1999-2003 All years 1994-1998 1999-2003
Immediate cut 0.0440*** 0.0604*** 0.0197* 0.0394*** 0.0428*** 0.0357***

(0.00736) (0.0119) (0.0112) (0.00860) (0.0145) (0.0128)
Phased cut 0.0549*** 0.105*** -0.00426 0.0480*** 0.0752*** 0.0180

(0.00835) (0.0137) (0.0128) (0.0102) (0.0171) (0.0153)
Duration -0.0581*** -0.0823*** -0.0872*** -0.111*** -0.129*** -0.118***

(0.00250) (0.00497) (0.00458) (0.0101) (0.0144) (0.0177)
Canada -0.0155** -0.0439*** 0.0175* -0.0126 -0.0408*** 0.0184

(0.00688) (0.0112) (0.0104) (0.00806) (0.0131) (0.0120)
Constant 0.0376 0.127** 0.0110 0.322** 0.355** 0.139

(0.0441) (0.0598) (0.0636) (0.158) (0.163) (0.376)
Observations 93,820 46,568 47,252 47,116 24,962 22,154
R2 0.016 0.017 0.015 0.021 0.02 0.016

Robust standard errors in parentheses with *, **, *** denoting significance at 10%, 5%, and 1%.

Table 2: Annual growth of U.S. imports

period and which are continuously imported in every year between 1993 and 2003 to

minimize any potential bias introduced by a cessation of imports of a product and

possible restart of those same imports. The results for this subsample are qualitatively

identical to those of the full sample: while imports of products with phased-in cuts

grow faster over the entire sample, the faster rate of growth is driven primarily by

the first five year period, the only one over which the two coeffi cients are statistically

different from each other (p-value=0.0224).

To better ascertain when differences in the growth of imports of products receiving

immediate tariffcuts relative to those with phased in tariffcuts occur, we now examine

differences in cumulative growth rates from 1993 to every sample year. Table 3

collects these results. Differences observed in the annual growth rates are apparent

in cumulative growth rates. Imports of products with phased-in cuts have a more

robust growth until 1999, beyond which their growth actually declines. Imports

of products with immediate cuts start off more slowly, but continue growing with

every year, nearly catching up with the phased-in products by 2003. This pattern is

confirmed by tests of the statistically equality of the two estimated coeffi cients, which

are statistically different at least the 10% level from 1996 until 2001. Due to space
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Cumulative growth from 1993 until:
1994 1995 1996 1997 1998

Immediate tariff cut 0.0559 0.0771* 0.130*** 0.247*** 0.289***
(0.0366) (0.0440) (0.0493) (0.0541) (0.0558)

Phased tariff cut 0.0869** 0.137*** 0.229*** 0.414*** 0.474***
(0.0415) (0.0518) (0.0577) (0.0630) (0.0666)

Duration of spell -0.112*** -0.141*** -0.206*** -0.267*** -0.311***
(0.0251) (0.0342) (0.0357) (0.0383) (0.0433)

Canada dummy 0.0804** -0.135*** -0.243*** -0.274*** -0.251***
(0.0337) (0.0429) (0.0477) (0.0524) (0.0544)

Constant 0.366*** 0.416 0.128 0.634 1.228**
(0.130) (0.265) (0.389) (0.511) (0.546)

Observations 9,337 7,848 7,234 6,973 6,681
R2 0.015 0.036 0.056 0.067 0.07

1999 2000 2001 2002 2003
Immediate tariff cut 0.358*** 0.360*** 0.404*** 0.419*** 0.462***

(0.0598) (0.0629) (0.0653) (0.0686) (0.0715)
Phased tariff cut 0.587*** 0.565*** 0.567*** 0.520*** 0.524***

(0.0712) (0.0738) (0.0750) (0.0801) (0.0841)
Duration of spell -0.340*** -0.359*** -0.375*** -0.612*** -0.695***

(0.0459) (0.0495) (0.0518) (0.0586) (0.0646)
Canada dummy -0.242*** -0.257*** -0.244*** -0.209*** -0.168**

(0.0587) (0.0610) (0.0628) (0.0665) (0.0709)
Constant 2.523*** 1.712** 3.904*** 5.275*** 8.724***

(0.737) (0.669) (0.709) (0.943) (1.008)
Observations 6,548 6,407 6,253 5,767 5,654
R2 0.077 0.077 0.073 0.092 0.078

Robust standard errors in parentheses with *, **, *** denoting significance at 10%, 5%, and 1%.

Table 3: Cumulative growth of U.S. imports

considerations, we do not report the estimates for the more conservative sample, but

note they are qualitatively similar, with the two coeffi cients statistically different at

least at the 3% level from 1995 until 2001.

3.2 How different are specific phase-in staging categories?

We now turn to examining differences across the specific phase-in staging categories,

by replicating our regression above but estimating a separate coeffi cient for each of

the staging categories. We collect our results for annual growth rates in Table 4.
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Before turning to results for each specific category, we not that our results are similar

to the pooled results discussed earlier. Imports of products which received immediate

full cuts in tariff rates tend to grow more consistently thought the first ten years of

NAFTA, while imports of products which received phased-in tariff cuts tend to grow

primarily over the first five years of NAFTA, and display no different or lower growth

rate relative to already pre-NAFTA duty free products in the second five year period.

Turning to specific categories, imports of products with immediate tariff cuts grow

faster relative to imports of pre-NAFTA duty free products throughout the first ten

year of NAFTA, with a stronger growth in the first five years. Imports of products

with five equal annual cuts grow somewhat faster than imports of products with im-

mediate full cuts, though the difference is not statistically significant. Imports of

products which experience an initial reduction in tariffs followed by a full elimination

over five equal annual installments grow faster than imports of products with im-

mediate cuts. The difference between the two is not statistically significant over the

entire ten year period, but is over each of the subsequent five year windows, with the

difference that in the second five year window when import growth of “1+5”products

decrease relative to products which already had a duty free status prior to NAFTA.

Products with ten equal annual reductions of tariffs are no different than those receiv-

ing an immediate cut, while the same is true of those experiencing nine stages, with

the difference that the latter experience a large drop in imports in the second five

years of NAFTA. Finally, for some products we are unable to determine the exact

staging category due to lacking information in the published schedules, though we

can determine that some phase-in of cuts did take place. Imports of such products

grow faster than those with immediate cuts over the entire ten year period as well as

the first five years.

In Table 5 we examine the staging category specific results for cumulative growth

regression. The results suggest that the observation we made above, that products
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with immediate tariff cuts lag in growth relative to those with phased in cuts during

the early years of NAFTA is largely driven by the ’1+5’phased in products, products

with some mix of phased-in staging categories, and to a lesser extent by products

which had five equal annual tariff cuts.

4 Conclusion

In this paper we take a first step towards understanding the effects of phased-in tariff

cuts which accompany many Free Trade Agreements. We do so by collecting data

on phased-in staging categories the U.S. negotiated as part of NAFTA and examin-

ing how the growth of U.S. imports, both annual and cumulative, differs across the

different categories. We contrast the growth across the categories with the growth of

imports of products which were duty free before NAFTA was negotiated and prod-

ucts which received immediate full cuts in tariffs. While already duty free products

unsurprisingly display the lowest growth of imports, we show that the annual growth

of imports of immediate-cut products and phased-in-cut products are not all too

different. We find interesting differences in cumulative growth rates with phased-in-

cut products displaying larger cumulative growth early in NAFTA and leveling off in

later stages, while immediate-cut products begin with a slower growth which picks up

steam in later stages of NAFTA almost catching up with the phased-in-cut products.

Taken together our results suggest that the presumed lagged effect of Free Trade

Agreements on the volume of trade is not driven so much by the existence of phased-in

tariff cuts, but may be a consequence of different timing of when growth in particular

types of products occurs after a Free Trade Agreement is in effect. Of course, our

results must be taken with a dose of caution as they only pertain to NAFTA and

also do not control for any terms of trade effects which usually accompany Free Trade

Agreements.
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All observations
All years 1994-1998 1999-2003

Immediate cut 0.0440*** 0.0605*** 0.0197*
(0.00736) (0.0119) (0.0112)

Five equal annual cuts 0.0541** 0.0748* 0.0206
(0.0240) (0.0400) (0.0348)

Ten equal annual cuts 0.0256* 0.0334 0.0121
(0.0132) (0.0212) (0.0195)

Initial cut, followed by five equal ones 0.0580*** 0.154*** -0.0340**
(0.0116) (0.0199) (0.0171)

Sliding nine cuts -0.0512 0.0447 -0.165***
(0.0355) (0.0585) (0.0607)

Mixed 0.0691*** 0.111*** 0.0133
(0.0115) (0.0186) (0.0183)

Duration of spell -0.0581*** -0.0819*** -0.0871***
(0.00250) (0.00497) (0.00458)

Canada dummy -0.0152** -0.0437*** 0.0174*
(0.00687) (0.0112) (0.0103)

Constant 0.0372 0.126** 0.0142
(0.0441) (0.0598) (0.0636)

Observations 93820 46568 47252
R2 0.017 0.017 0.015

Unchanged codes, traded
since 1993 every year

All years 1994-1998 1999-2003
Immediate cut 0.0394*** 0.0430*** 0.0355***

(0.00860) (0.0145) (0.0128)
Five equal annual cuts 0.0784** 0.0991 0.0569

(0.0344) (0.0611) (0.0483)
Ten equal annual cuts -0.00470 0.00217 -0.0110

(0.0161) (0.0260) (0.0228)
Initial cut, followed by five equal ones 0.0899*** 0.169*** 0.00158

(0.0139) (0.0246) (0.0211)
Sliding nine cuts -0.0731** 0.00366 -0.187***

(0.0366) (0.0622) (0.0715)
Mixed 0.0499*** 0.0577*** 0.0410**

(0.0135) (0.0220) (0.0203)
Duration of spell -0.111*** -0.127*** -0.119***

(0.0102) (0.0144) (0.0177)
Canada dummy -0.0137* -0.0435*** 0.0189

(0.00801) (0.0130) (0.0120)
Constant 0.317** 0.342** 0.175

(0.158) (0.163) (0.364)
Observations 47116 24962 22154
R2 0.021 0.020 0.017

Robust standard errors in parentheses with *, **, *** denoting significance at 10%, 5%, and 1%.

Table 4: Annual growth of U.S. imports for every staging category
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1994 1995 1996 1997 1998
Immediate cut 0.0558 0.0760* 0.129*** 0.247*** 0.289***

(0.0366) (0.0440) (0.0493) (0.0541) (0.0558)
Five equal annual cuts 0.161 0.231 0.275 0.384* 0.547***

(0.114) (0.175) (0.185) (0.208) (0.203)
Ten equal annual cuts -0.0684 -0.0333 0.0136 0.104 0.0927

(0.0653) (0.0810) (0.0893) (0.0977) (0.103)
Initial cut, followed 0.172*** 0.356*** 0.509*** 0.708*** 0.833***
by five equal ones (0.0640) (0.0778) (0.0862) (0.0936) (0.0974)

Sliding nine cuts 0.260 0.357 0.622** 0.846*** 0.381
(0.217) (0.226) (0.252) (0.292) (0.348)

Mixed 0.0897* 0.0802 0.147* 0.371*** 0.437***
(0.0523) (0.0701) (0.0771) (0.0823) (0.0890)

Duration of spell -0.114*** -0.142*** -0.211*** -0.270*** -0.312***
(0.0251) (0.0341) (0.0357) (0.0384) (0.0433)

Canada dummy 0.0807** -0.137*** -0.246*** -0.275*** -0.252***
(0.0338) (0.0428) (0.0475) (0.0522) (0.0542)

Constant 0.371*** 0.445* 0.144 0.692 1.267**
(0.130) (0.264) (0.386) (0.510) (0.554)

Observations 9,337 7,848 7,234 6,973 6,681
R2 0.016 0.039 0.06 0.072 0.076

1999 2000 2001 2002 2003
Immediate cut 0.358*** 0.360*** 0.405*** 0.417*** 0.459***

(0.0598) (0.0630) (0.0653) (0.0686) (0.0716)
Five equal annual cuts 0.677*** 0.485** 0.536** 0.674*** 0.735***

(0.208) (0.225) (0.224) (0.246) (0.255)
Ten equal annual cuts 0.182* 0.108 -0.00216 -0.129 0.0278

(0.108) (0.110) (0.118) (0.129) (0.135)
Initial cut, followed 0.936*** 0.947*** 0.950*** 0.900*** 0.823***
by five equal ones (0.102) (0.104) (0.105) (0.109) (0.109)

Sliding nine cuts 0.198 0.0799 -0.605 -0.482 -0.717*
(0.350) (0.322) (0.369) (0.356) (0.400)

Mixed 0.572*** 0.568*** 0.626*** 0.561*** 0.558***
(0.0958) (0.0983) (0.0986) (0.105) (0.113)

Duration of spell -0.340*** -0.358*** -0.372*** -0.609*** -0.692***
(0.0460) (0.0496) (0.0518) (0.0588) (0.0650)

Canada dummy -0.243*** -0.256*** -0.243*** -0.210*** -0.172**
(0.0584) (0.0606) (0.0624) (0.0661) (0.0705)

Constant 2.580*** 1.784*** 3.951*** 5.158*** 8.841***
(0.719) (0.666) (0.703) (0.947) (1.055)

Observations 6,548 6,407 6,253 5,767 5,654
R2 0.082 0.084 0.083 0.102 0.085

Robust standard errors in parentheses with *, **, *** denoting significance at 10%, 5%, and 1%.

Table 5: Cumulative growth of U.S. imports for every staging category
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