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Abstract

This paper provides evidence that the reduction in the MFN tariff resulting from a de-

crease in the preferential tariff is three times higher in high-tariff members of preferen-

tial trade agreements (PTAs) than in low tariff partners. This result lends support to the

“building block” view of regionalism, in particular for countries applying high external

tariffs before the agreement. Ths effect is not present in the case of custom unions (CUs),

suggesting that trade diversion is the mechanism through which it operates.
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1. Introduction

Whether preferential trade liberalization leads to an increase or decrease in external pro-

tection is crucial to determine their welfare effects for both members and non-members.

Theoretically, the impact is ambiguous1. Empirically, Estevadeordal et al. (2008) as well as

other studies based on developing countries (see for example Calvo-Pardo et al. (2009)) pro-

vide convincing evidence that preferential and multilateral liberalization go hand-in-hand.2

Other studies based on developed countries (Limão (2006), Karacaovali & Limão (2008)) show

that external protection increases as preferences are granted.

In this paper, I will not necessarily try to reconciliate the previous results from the em-

pirical literature. My objective is rather to try to identify one of the channels through which

external protection falls in the sample of Latin American countries of Estevadeordal et al.

(2008). More precisely, I examine how differences in external protection can explain the de-

gree of post-PTA liberalization. The idea is simple. When a PTA is created between high and

low external tariff partners, exports from the low-tariff country to the high-tariff country in-

crease as producers within the PTA arbitrage between the prices received in the two markets,

as in Richardson (1995). This deflection of domestic sales from the low-tariff country to the

high-tariff PTA member implies that less tariff revenue is collected in the high-tariff importing

partner (as imports from the partner benefit from preferential access). Focusing on the en-

hanced protection case3, this creates incentives to reduce external protection if governments

care about tariff revenue when setting trade policies.

Identifying the channels through which protection declined in some of these PTA is im-

portant as it can help us understand the different results obtained in the empirical litera-

ture. Indeed, if trade deviation occurs, we should observe a reduction in MFN tariffs only in

high-tariff PTA members. As the United States and the European Union already exhibit rela-

tively low multilateral tariffs, the mechanism does not apply and the reduction in MFN tariffs

will not be observed. Further, when the domestic production sales of the low tariff country

are shifted to the high-tariff PTA partner, the subsequent reduction in external protection is

mainly driven by tariff revenue considerations. As supported in Gawande et al. (2007), tar-

1The decrease in external tariff within free trade areas (FTAs), named tariff complementarity effect by Bagwell
& Staiger (1999) has first been raised in Richardson (1993) and thereafter found in several other theoretical re-
searches, in particular Freund (2000) and Ornelas (2005a,b). Those findings contrast sharply with those of Levy
(1997), Krishna (1998), Limão (2007) and Karacaovali & Limão (2008) showing that PTA are likely to hinder multi-
lateral trade liberalization. For an overview of the theoretical literature on regionalism, see Baldwin (2009).

2Interesting reviews of the theoretical and empirical literature on regionalism are provided in Freund & Ornelas
(2010), Ornelas (2012, III.) and World Trade Organization (2011).

3Following the terminology used in Grossman & Helpman (1995), an FTA promotes enhanced protection when
the export supply of a low-tariff country is not sufficient to satisfies the whole import demand of the FTA trading
partner at the initial price level.
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iff revenues plays a much smaller role as determinant of external protection in more devel-

oped countries. This might be why we observe different patterns in the United States and the

European Union compared to Latin America’s PTAs, or other forces may be at play in those

countries.

To identify whether differences in initial tariffs play a role in explaining the decline in ex-

ternal protection, I estimate the same model as Estevadeordal et al. (2008) but extended to

capture differences in initial tariffs in PTA partners. Results suggest that the main result in

Estevadeordal et al. (2008), namely a “complementarity effect” between regional and multi-

lateral trade liberalization, is significantly stronger for high-tariff members of the PTA. Fol-

lowing Richardson (1995), this non-linearity in the relationship between the preferential and

multilateral tariff variations tends to confirm that trade diversion is the mechanism at play.

This is confirmed by the fact that this effect is not present within custom unions (CUs), where

trade diversion is not possible as external tariffs are equal.

The paper is organized as follows. The next section presents the empirical model. A third

section discusses the results and the last section concludes.

2. Empirical model

We use the panel data set provided by Estevadeordal et al. (2008), which includes disaggre-

gated tariff data at the ISIC four-digit level for 100 industries in ten Latin American countries

from 1990 to 20014.

The empirical model follows Estevadeordal et al. (2008) who regressed variations in ex-

ternal tariffs on lagged variations of preferential tariffs interacted or not with a custom union

dummy variable (CU ). In order to identify the non-linearity resulting from Richardson (1995),

we include an additional binary variable (DMFN ) indicating whether or not the country is the

4The considered countries are Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, Peru, Paraguay, Uruguay
and Venezuela. Based on national data sources and official texts of the agreements, the authors have converted
each tariff reduction programs into yearly preferential tariffs on a bilateral basis. As for the most-favoured nation
(MFN) tariffs, they have been obtained from the World Integrated Trade System. For a complete description of
the data set, please refer to their paper.
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high-tariff member of the PTA.5. The final specification is the following:

∆MFNijt =β1(∆PREFijt−1) + β2(∆PREFijt−1 · CUjt−1)

+ β3(∆PREFijt−1 ·DMFN
ijt−1 ) + β4 ·DMFN

ijt−1 + γjt + γij + uijt (1)

whereMFNijt is the applied most-favoured nation tariff set by country j in industry i at time

t, γjt and γij are respectively country-year and country-industry fixed effects, and uijt stands

for the error term. Unlike MFN tariffs, preferential tariffs vary by trading partner, creating

a need for a country-specific measure of preferential liberalization (PREF ). Following Es-

tevadeordal et al. (2008), the latter is defined as the minimum preferential tariff rate that a

country grants to its partners, for a given sector and year:

PREFijt ≡ min
k
{τkijt} with τkijt < MFNijt (2)

with τkijt being the preferential tariff set by country j on imports from partner k in sector i at

time t. Accordingly, we define our additional dummy variable DMFN as follows:

DMFN
ijt =


1 if MFNijt > MFNik0t

0 otherwise

(3)

where MFNk0jt denotes the (average) MFN rate in sector j at time t of the partner country

(countries) to which country i grants the lowest preferential tariff rate.

In equation (1), β3 represents the impact of a change in the preferential tariff on the subse-

quentMFN variation for a country not being part of a CU and whose external tariff is higher

than the one of its trading partner to which the preference is granted. In line with Richard-

son (1995), β3 is expected to be significant and positive. As trade diversion should essentially

occur towards high-tariff members, β1 is expected to be lower than β3 or even insignificant.

Finally, β4 is likely to be negative since the higher the initial MFN tariff, the higher its poten-

tial reduction.

In order to control for factors, different from preferential tariffs, that could impact the

multilateral liberalization, a broad set of fixed effects has been included. The country-year

fixed effect, γjt, captures the macro-economic shocks affecting external tariffs over all indus-

5In testing Richardson (1993) hypothesis, Bohara et al. (2004) used a trade diversion dummy equals to one if
internal imports from the PTA partner in a given sector increased more or decreased less than did imports from
the rest of the world during the considered period. While they focus on the quantity effect of trade diversion,
which is present in customs unions also, we concentrate on the condition under which trade diversion occurs,
which is only present in FTAs.
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tries, for example a national economic crisis or a broad trade liberalization program. For eco-

nomic, political or historical reasons, within economies, some industries tends to be more

protected than others. This different level of trade openness across sectors is encompassed

by the country-industry fixed effects, γij . Besides, by using robust standard errors clustered at

the country-industry level, we allow for correlation across observations from the same coun-

try and sector.

We use the panel data set provided by Estevadeordal et al. (2008), which includes disaggre-

gated tariff data at the ISIC four-digit level for 100 industries in ten Latin American countries

from 1990 to 20016.The custom union dummy variable (CUjt) is equal to one for Mercosur

and CAN members from 1995 onward and zero otherwise. Because of perfect multicollinear-

ity with the country-year fixed effect, the variableCU alone has been dropped. Its interaction

with PREF has been used as an additional control variable by Estevadeordal et al. (2008).

While FTA members can set external tariffs independently, CU members set their trade pol-

icy jointly. Hence, as the mechanism we put forward will is only present in FTAs, a statistically

significant β2 entailing a systematic difference observed between the two types of PTAs is con-

sistent with a causal relationship from preferential to multilateral liberalization. This would

also discard the hypothesis under which the relationship could be driven by an industry-

specific external third factor (see Baldwin & Seghezza (2010)) affecting simultaneously pref-

erential and multilateral tariffs (such as lobbying strength). As MFN tariffs are supposed to be

harmonized over CU members, no interaction term between the CU and MFN dummies has

been included.

In their estimation of (1), where β3 and β4 are constrained to zero, Estevadeordal et al.

(2008) found a positive and significant β1 and negative β2 such as β1+β2 = 0. We also expect to

find an insignificant impact of preferential tariff variations on multilateral trade liberalization

within CUs. And as argued above, we expect a lower β1 in our model than in their constrained

version with β3 = β4 = 0. Combined with a positive and significant β3, this would suggest

that part of the effect has been captured by the coefficient on the interaction term ∆PREF ·

DMFN , and therefore lend support to the view that trade diversion is the mechanism through

which external tariffs decline.

In an attempt to address the potential endogenity issue, additionally to the use of lagged

regressors, (1) and its constrained version are also estimated using instrumental variables

6The considered countries are Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, Peru, Paraguay, Uruguay
and Venezuela. Based on national data sources and official texts of the agreements, the authors have converted
each tariff reduction programs into yearly preferential tariffs on a bilateral basis. As for the most-favoured nation
(MFN) tariffs, they have been obtained from the World Integrated Trade System. For a complete description of
the data set, please refer to their paper.
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(IV). For each country j, we instrumentPREFij,t−1 withPREFikm,t−1 ≡ min{τm6=j
ik,t−1}, namely

the minimum preferential tariff rate given by the two main preferential trading partners of

country j (k = 1, 2)7 to any other country (m 6= j). Due to the reciprocity characters of PTA

(see Freund (2003)), the preferential tariff granted by country j to its partners is likely to be

related to those granted by the trading partners to other countries. However, to satisfy the

exogeneity condition, the instrument has to exclude the preferential tariff received by country

j, which according to Crivelli (2012) is directly linked to its MFN tariff. Furthermore, the

methodology is valid if the preferential tariffs given by country j’s trading partners k to a third

country in a given year are not affected by the same factors than those driving country j’s own

MFN tariffs in the subsequent year.

While the instrumentation of PREF follows Estevadeordal et al. (2008), the one ofDMFN

is more challenging. It is indeed difficult to provide an economic instrument that would be

independent of the subsequent change in the MFN tariff but correlated with the MFN tariff

difference between the considered country and its trading partners. For this reason, we first

estimate (1) instrumenting only the regressor PREF but considering the MFN dummy as

exogenous. We then resort to using the value of the dummy variable at the first period of the

available data sample, assuming that it is unlikely to be correlated with the error term in (1)

in later periods.

3. Results

Results are reported in Table 1. The first two columns reproduce Estevadeordal et al. (2008)’s

main result. The coefficient on the lagged change in preferential tariff is positive and sta-

tistically significant indicating that the external tariffs tend to fall following a reduction in

preferential tariffs. The negative and significant coefficient on the interaction term with the

CU dummy indicates that this result does not hold for CU.

The last three columns display the results for the estimation of (1). All of them present

a positive and statistically significant coefficient on the lagged change in preferential tariff

interacted with the MFN dummy. This indicates that following reductions in preferential tar-

iffs, the external tariffs tend to decrease more sharply in high-tariff PTA members, which is

consistent with Richardson (1995)’s trade diversion mechanism. Considering IV results only,

the magnitude of the relationship between preferential and multilateral trade liberalization

turns out to be three times higher in high-tariff members. This can be seen in column (4) and

7The main preferential trading partners are defined as those receiving from country j the lower average pref-
erential tariff over the whole time and industry sample.
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TABLE 1
Relationship between MFN tariff changes (∆MFNt) and lagged changes in preferential tariff

(1) (2) (3) (4) (5)

OLS IV OLS IV PREF IV

∆PREFt−1 0.103∗∗∗ 0.152∗∗∗ 0.010 0.098∗∗ 0.095∗∗

(4.12) (3.72) (0.58) (2.41) (2.04)

(∆PREF · CU)t−1 -0.186∗∗∗ -0.178∗∗ -0.177∗∗∗ -0.192∗∗ -0.192∗∗

(-5.65) (-2.26) (-5.37) (-2.47) (-2.44)

(∆PREF ·DMFN )t−1 0.182∗∗∗ 0.213∗∗∗ 0.193∗∗∗

(10.32) (8.01) (3.17)

DMFN
t−1 -0.840∗∗∗ -0.791∗∗∗ -0.763

(-8.10) (-7.17) (-1.63)

Observations 10016 10008 10000 9992 9992

Adjusted R2 0.644 0.601 0.666 0.621 0.623

N clusters 1001 997 1000 996 996

Hansen J P-value 0.402 0.543 0.557

Kleibergen-Paap LM P-value 0.000 0.000 0.000

Kleibergen-Paap Wald F statistic 16.488 11.021 20.356

Test CU P-value 0.000 0.708 0.000 0.186 0.241
∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust t(z) statistics in parenthesis adjusted for clustering at the country
industry level. Country-year and country-industry fixed effects are included in all regressions.
In (2), (4) and (5), PREF is instrumented by the minimum preferential tariff rate that the two
main preferential trading partners grant to other countries excluding j. In (4), DMFN is consid-
ered as exogenous while in (5), it is instrumented by its value at the first period of the sample.
The interaction term is instrumented with the products of the two individual instruments. The
Test CU P-value reports the p-value of testing the significance of the estimated effect within
custom unions, ie, the sum of the first two coefficients; H0 : β1 + β2 = 0.
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(5) by comparing the first coefficient of 0.10 to the sum of the first and the third one, which

amounts to about 0.3. As expected, when the variable PREF is not interacted with the MFN

dummy, the coefficient is statistically insignificant (OLS) or lower (IV) than the one resulting

from specification (1) and (2), which do not control for whether the MFN tariff is higher in

the country granting the preference than in the partner receiving it.

In (2), (4) and (5), ∆PREFt−1 is instrumented by the changes in preferential tariffs that the

two main partner countries grant to a third preferential trading partner. In column (4),DMFN

is considered as exogenous whereas in (5), it is instrumented by its value at the first period

of the sample. The interaction term is instrumented with the products of the two individual

instruments. The instrumentation of the MFN dummy alter neither the magnitude nor the

significance of the first three coefficients. It appears to uniquely reduce the significance of its

own coefficient. This might either reflect that DMFN impacts the MFN tariffs changes only

through the preferential tariff variations or an instrumentation issue as we apply statistical

instead of economic instruments. Nonetheless, for each IV specifications, the Hansen J p-

values do not reject the null hypothesis under which the over-identification restrictions are

valid.

In addition, the validity of the instruments is supported by the rejection of the null hy-

pothesis of the Kleibergen-Paap LM test, which indicates that the model is not underiden-

tified. We furthermore perform the Kleibergen-Paap Wald test for weak instruments in the

presence of robust clustered standard errors. The F -statistics of columns (2) and (4) indi-

cate with 95 percent of confidence that the bias of the IV estimator relative to the OLS bias

is respectively less than 5% and 10%. As Stock & Yogo (2005) do not provide critical values

for more than three endogenous variables, the last specification could not be formally tested.

Thus, as additional evidence that the instruments are not weak, the first-stage regressions’

F -statistics and partialR2 have been reported in the first part of table 2. The displayed statis-

tics are relatively large for all endogenous regressors of specifications (2) and (4). Despite the

high F -statistic, the relatively low value of the (shea) partial R2 in the DMFN dummy first

stage regression should shed caution on the interpretation the results reported in column (5).

The coefficient on the variable (∆PREF ·CU)t−1 is negative and significant over all spec-

ifications. According to the test CU P-values whose null hypothesis isH0: β1 + β2 = 0, within

custom unions, the impact of preferential tariff cuts on the MFN tariff changes turns out to be

either negative (OLS) or insignificant (IV). This is consistent with several theoretical findings,

in particular with Cadot et al. (1999) and Ornelas (2007).

The magnitude of the preferences is not exclusively determined by the preferential tariff

rates, it also depends on the level of the MFN tariffs. If over a given period, the preferential and
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TABLE 2
IV first stage regressions F Statistics and partial R2

MFN tariff changes and lagged changes in preferential tariff

Endogenous Regressor: ∆PREF ∆PREF · CU ∆PREF ·DMFN DMFN

IV Specification (2)

Shea Partial R2 0.105 0.243 - -

Partial R2 0.122 0.282 - -

F -Statistic 41.415 37.896 - -

IV PREF Specification (4)

Shea Partial R2 0.135 0.244 0.388 -

Partial R2 0.125 0.283 0.312 -

F -Statistic 27.287 26.210 108.264 -

IV Specification (5)

Shea Partial R2 0.096 0.249 0.081 0.044

Partial R2 0.147 0.287 0.113 0.047

F -Statistic 30.519 25.674 15.641 21.657

MFN tariff changes and lagged changes in preference margin

Endogenous Regressor: ∆MARG ∆MARG · CU ∆MARG ·DMFN DMFN

IV Specification (2)

Shea Partial R2 0.044 0.113 - -

Partial R2 0.114 0.291 - -

F -Statistic 53.090 59.002 - -

IV PREF Specification (4)

Shea Partial R2 0.083 0.127 0.272 -

Partial R2 0.136 0.295 0.217 -

F -Statistic 36.905 38.334 90.590 -

IV Specification (5)

Shea Partial R2 0.039 0.117 0.026 0.018

Partial R2 0.129 0.293 0.054 0.028

F -Statistic 29.161 39.145 11.239 10.981
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the MFN tariffs are reduced by the same amount, the preference margin, i.e. the difference

between the MFN tariff and the preferential tariff (MARGijt = MFNijt − PREFijt), remain

constant. Thus, a subsequent reduction in the MFN tariff is not due to a reinforcement of the

granted preference. To control for this effect and capture the importance of the preferences,

we estimate (1) by replacing the preferential tariff with the preference margin.

TABLE 3
Relationship between MFN tariff changes (∆MFNt) and lagged changes in preference

margin

(1) (2) (3) (4) (5)

OLS IV OLS IV MARG IV

∆MARGt−1 -0.297∗∗∗ -0.172∗∗∗ -0.210∗∗∗ -0.119∗ -0.029

(-13.44) (-2.73) (-7.29) (-1.67) (-0.27)

(∆MARG · CU)t−1 0.218∗∗∗ 0.134∗ 0.193∗∗∗ 0.145∗ 0.129∗

(4.08) (1.79) (3.59) (1.92) (1.69)

(∆MARG ·DMFN )t−1 -0.095∗∗∗ -0.183∗∗∗ -0.321∗∗∗

(-3.95) (-6.52) (-2.61)

DMFN
t−1 -1.173∗∗∗ -0.850∗∗∗ 0.319

(-11.59) (-9.22) (0.70)

Observations 9920 9042 9907 9029 9029

Adjusted R2 0.656 0.503 0.667 0.530 0.502

N clusters 1001 997 1000 996 996

Hansen J P-value 0.399 0.871 0.778

Kleibergen-Paap LM P-value 0.000 0.000 0.000

Kleibergen-Paap Wald F statistic 7.798 6.629 8.340

Test CU P-value 0.103 0.466 0.669 0.596 0.241
∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust t(z) statistics in parenthesis adjusted for clustering at the country
industry level. Country-year and country-industry fixed effects are included in all regressions.
In (2), (4) and (5), MARG is instrumented by the difference between the MFN tariff of the two
main preferential trading partners and the minimum preferential tariff rate that they grant to
other countries excluding j. In (4), DMFN is considered as exogenous while in (5), it is instru-
mented by its value at the first period of the sample. The interaction term is instrumented with
the products of the two individual instruments. The TestCU P-value reports the p-value of test-
ing the significance of the estimated effect within custom unions, ie, the sum of the first two
coefficients; H0 : β1 + β2 = 0.

Results reported in Table 3 are very similar to those presented in Table 1. In the first four

specifications, the negative and significant coefficients on the lagged change in preference

margin support the tariff complementarity effect found previously. Again, this relationship is

strongly reinforced when considering only countries with relatively high MFN tariffs. The IV

results evidence that in high-tariff countries, an increase in the preference margin by 1 per-

centage point induces a subsequent 0.3 percentage point reduction in the MFN tariff. Within
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custom unions though, the relationship remains insignificant.

According to the p-values of the Hansen J and the Kleibergen-Paap LM tests, instruments

are valid. In columns (2) and (4), the F -statistics of the Kleibergen-Paap Wald test indicate

with 95 percent of confidence that the relative bias of the IV estimator is respectively less

than 10% and 20%. The quality of the instruments can also be evaluated by looking at the

first-stage regressions’ F -statistics and partial R2 reported in the second part of table 2.

4. Conclusion

Richardson (1995) shows that incentives to reduce external tariffs within PTAs depend cru-

cially on whether external tariffs are higher in the country granting the preference than in

the partner receiving it. This paper provides evidence that the magnitude of the decrease in

the applied MFN tariffs resulting from a reduction in preferential tariffs turns out to be three

times higher in countries whose external tariffs exceed those of their preferential trading part-

ner. Thus, like Bohara et al. (2004), we lend support to the idea that losses in tariff revenue is

the channel through which the fall in external tariff occurs in PTAs. Since downward adjust-

ments of the MFN tariff can potentially make an initially highly trade diverting PTA become

welfare-enhancing8, this result should allow to dampen concerns regarding the recent pro-

liferation of PTAs, especially in relatively high-MFN tariff countries. More importantly, PTAs

seem to have the more desirable impact on multilateralism precisely when it is most needed.

Finally, if trade diversion is the mechanism at play within PTAs, the relative importance

of assigned to tariff revenues by policy makers may affect the resulting impact on MFN tar-

iffs. This could partly explain the difference in results obtained so far in the empirical litera-

ture between studies undertaken for developed countries (Limão (2006), Karacaovali & Limão

(2008)) and developing countries (Calvo-Pardo et al. (2009), Estevadeordal et al. (2008), Bo-

hara et al. (2004))

8Kemp & Wan (1976) have shown that the adjustment of the external tariff to the level leaving the external
trade unchanged constitute a sufficient condition for a custom union to be welfare-enhancing. Panagariya &
Krishna (2002) extended this result by developing the necessary and sufficient condition that establishes the weak
superiority of an FTA.
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