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Abstract

This study examines the effects of trade liberalization on the extensive and intensive margins
of import and export in developing countries. The study use the duties and the trade liberalization
dummy variable (the year which countries have significant reforms in trade policies) to represent
trade liberalization. As a result, the study found that the trade liberalization has a significant
impact on the extensive and intensive margins of trade in developing countries. These results
are consistent with the implications of the heterogeneous firm model: when trade barriers vary,
not only does the intensive margin, but the extensive margin varies as well. This implies that
the welfare loss of countries in reality with the existence of trade barriers is larger than the
deadweight loss which we usually mention. I use the import and export demand functions and
the method to measure the extensive and intensive margins of Hummels and Klenow (2002) to
study the above issues.
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1 Introduction

This paper studies the impact of significant reforms of trade policies (trade liberalization) and the

change of import and export duties across years on the extensive margin of import and export of

developing countries. In addition, we also will examine the impact of these variables on the intensive

margin of trade (import and export). The extensive margin is an increase in the number of products

and the intensive margin is an increase in the value of trade by existing products. The significant

reforms of trade policies of countries include the large decrease of tariffs or the elimination of non-

tariffs barriers.

Previous studies of the impact of trade barriers (including trade liberalization) on trade usually use

the volume of trade to represent trade flows. These studies are based on previous trade theories (.i.e

Krugman (1980)) and assume that all firms or products of countries can be traded when trade barriers

are moderate (τ < ¥). This implies all of the adjustments in the volume of trade occur through the

change of value of exporting products (the intensive margin) when trade barriers change. This means

that trade barriers only affect the social welfare through the change of the intensive margin of trade.

This loss of social welfare from trade barriers is equal to the area of deadweight loss illustrated in

these standard trade theories.

In reality, the existence of trade barriers can block the trade of many goods. This can make soci-



and the impact of normal change of trade barriers on the extensive margin of trade. We use a dummy

variable to represent trade liberalization and use the import and export duties to represent the normal

adjustment of trade barriers. In addition, we will study their effects on the intensive margin of trade.

There are some empirical studies which have discussed the effect of trade liberalization and trade

barriers on the extensive margin of trade flows such as Kehoe and Ruhl (2003), Mukerji (2009),

Sandrey and van Seventer (2004), and Debaere and Mostashari (2008). Kehoe and Ruhl (2003)

propose a methodology to study changes of the extensive margin in bilateral trade flows. Applying

this methodology to country pairs that undergo trade liberalization and to pairs in which one of the

countries undergoes significant structural transformation, they find large increases on this extensive

margin. For country pairs with no major trade policy change or structural change, they find little or

no increases on the extensive margin. Based on their method, Mukerji (2009) found that the liber-

alization of trade in India in the 1990s affects the extensive margin growth of both Indian exports

and imports. Sandrey and van Seventer (2004) also use the methodology developed by Kehoe and

Ruhl (2003) to study the trade liberalization brought about by the Closer Economic Relationship

agreement between Australia and New Zealand starting in 1988. They find evidence that the exten-

sive margin was growing for New Zealand exports to Australia during this period, while the export

share of these goods from New Zealand to the rest of the world was relatively stable. Debaere and

Mostashari (2008) uses Eaton and Kortum (2002) to build a empirical model of conditional logit to

test the relationship between the extensive margin and tariffs from the export of countries to the US.

They find compelling evidence that tariffs do indeed affect the range of goods that countries export

to the US. However, they also show that the US tariffs only play a minor role in explaining the large

changes of the range of goods that countries export to the US. Other macroeconomics factors play a

more important role.

Our study is different from the above studies in several ways. We study the effect of trade liberal-

ization and trade barriers on both the extensive and intensive margins of imports and exports through

the import (export) demand functions for a set of developing countries through econometric models.

From these results, we can compare the impact of trade liberalization and trade barriers on the ex-

tensive and intensive margin of trade. Through that, we can see the impact level of trade barriers on

the social welfare. The studies discussed above essentially discuss the impact of trade liberalization

on the extensive margin of trade for a country or pairs of countries through the descriptive method

of Kehoe and Ruhl (2003) or use another approach method like Debaere and Mostashari (2008).

The import (export) demand functions which are used in this paper are usually used to study the

impact of relative price (the real effective exchange rate) and income on import (export) demands
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of countries or to study the effect of devaluation policies on trade balance of developing countries
1. However, many studies use them to study the impact of trade barriers on import (export) demand

or trade balance such as Melo and Vogt (1984), Bertola and Faini (1990), and Faini et al. (1988),

or more recently studies such as Santos-Paulino (2002) and Santos-Paulino and Thirlwall (2004).

These studies add variables to represent trade liberalization and trade barriers into the traditional

import (export) demand functions to study the effect of these variables on the import, export, and

trade balance. In this paper, we use this approach to study the impact of trade liberalization and

trade barriers on the extensive and intensive margins of export and import of developing countries.

2 Literature review

In the imperfect substitutes model, the domestic demand for imports (foreign export) is assumed to

depend on real income and the relative price of imported goods:

M = M
�

eP�

P
;Y
�

(1)

where Md is the domestic demand for foreign goods and Y is the level of real income measured

in domestic output.



One of the main applications of these functions is to study the effect of depreciation policies

on import, export, and trade balance (TB) of countries, especially in developing countries. Since

a depreciation of the domestic currency leads to a rise in the quantity of exports and a fall in the

quantity of imports, it would seem natural that such a depreciation improves the balance of trade.



found a positive relationship which means that trade liberalization leads to a worsening of the overall

trade balance.

According to Faini et al. (1988), adding variables of trade policies into the import (export) demand

functions can make the models better. Their results in studying the impact of trade policy on import

demand in developing countries suggested that the real effects of income and price changes on

import behavior are more evident when the impact of import controls and/or liberalization policies

is also included in the analysis. Thus, import demand studies, which do not evaluate the effect of

import policy changes, should be interpreted with caution, as far as the estimates of the income and

price elasticities are concerned.

3 Methodology

3.1 Models

As mentioned above, this paper will examine following issues: the impacts of trade liberalization

and trade duties on the change of extensive and intensive margins of import and export. In addition,

we also discuss the impact of these variables on the volume of import and export. A dummy variable

to show the year which the reforms of trade policies of countries occurred is used to represent for

trade liberalization of countries.

All above issues will be studied through the import and export demand functions. For instance, to

study the impact of the above variables on import, we will add variables of trade liberalization (lib)

and import duties (iduty) into the import demand function. We also know that import demand is

usually slow to adjust to changes in trade policies. This can be explained by importers or exporters

who depend on contracts or regulations which lead to that they cannot respond instantly to changes

in trade policies. As a result, we will use the following dynamic model to study the impact of trade

liberalization and import duties on import:

log(M j
t ) = α1log(M j

t�1)+α2log(Y i
t )+α3log

�
eP�t
Pi

t

�
+α4log(idutyit)+α5+

eP�



the product of the extensive (EMi
t ) and intensive margins (IMi

t ) of import: Mi
t = const(EMi

t )(IMi
t ).

The effect of trade liberalization and import duties on the extensive and intensive margins of imports
will be studied through the following models:

log(EMi;imp
t ) = γ1log(EMi;imp

t�1 )+ γ2log(Y i
t )+ γ3log

�
eP�t
Pi

t

�
+ γ4log(idutyit)+ γ5libit + νi + uit (4)

log(IMi;imp
t ) = δ1log(IMi;imp

t�1 )+ δ2log(Y i
t )+ δ3log

�
eP�t

fl+γ3log(IMit)+ γ3libit + νi + uit



Blundell and Bond(1998)), and biased corrected fixed effects estimator (or corrected LSDV4) (Kiviet

(1995), Bun and Kiviet (2003), Bruno (2005)). We use the regression model of import demand to

illustrate these methods:

log(Mi
t ) = α1log(Mi

t�1)+ α2log(Y i
t )+ α3log

�
eP�t�1

Pi
t

�
+ α4log(idutyit)+ α5libit + νi + uit

or

mit = α1mit�1 + α2yit + α3reerit + α4idutyit + α5libit + νi + uit

3.2.1 A first-difference estimator

The first difference estimator is mentioned first by Anderson and Hsiao (1981). They use the first

difference method to eliminate the correlation of the lagged dependent variable with the individual

specific effects. However, Arellano and Bond (1991) notes that the Anderson-Hsiao estimator is

inefficient because it doesn’t use all available instruments. Arellano and Bond (1991) improved this



The coefficients of the model will be estimated from minimizing the following criterion:

S = argmin

 
1
N

N

å
i=1

Du0iZi

!
Ŵ
�1

 
1
N

N

å
i=1

Z0iDu0i

!
Where Ŵ is a consistent estimator of W = E(ZiDuiDu0iZi). Under assumption that uit is iid over

time, W = E(ZiDUiDU 0i Z0i) = σ2
u E(ZiHZ0i), where H is the (T-2)x(T-2) matrix with 2’s on the main

diagonal, -1’s on the first off-diagonals and zeros elsewhere. If we use this H matrix to estimate α ,

this method is called the first stage GMM estimators.

Next, if we use the residuals estimated from the first-stage to calculate

Ŵ = N�1
S

N
i=1ZiDûiDûiZ0i

Using this, we can estimate α again. This is a second-stage GMM estimator.



lags of mit�1. Specially, xit is instrumented by xit�1;xit�2; ::::.

E[mit�sDuit ] = 0 s� 2 and t = 3 : : :T

E [xi;t�sDuit ] = 0 s� 1 and t = 3 : : :T

Finally, if a regressor is contemporaneously endogenous: E(xituis) 6= 0 for s� t and E(xituis) = 0

for s > t. Now, E(xituis) 6= 0, so xit�1 is no longer a valid instrument in the first difference model.

The instrument for xit are now xit�2;xit�3; ::::.

E[mit�sDuit ] = 0 s� 2 and t = 3 : : :T

E [xi;t�sDuit ] = 0 s� 2 and t = 3 : : :T

3.2.2 System GMM

Arellano and Bover(1995) and Blundell and Bond(1998) found that lagged levels mi;t�2; :::;mi;1 are

instruments for Dmi;t�1 become weak instrument if the endogenous variable is highly persistent (.i.e

the case of unit root). Instrument weakness influences the asymptotic and small-sample performance

of the difference estimator. Asymptotically, the variance of the coefficient rises. To reduce the

potential biases and imprecision associated with the usual difference estimator, above studies use

additional moment conditions built from the regression in levels. Assume that we have AR(1) level

model:

mit = αmit�1 + u�it

where u�it = νi + uit . In this model, we showed that mit�1 is correlated to νi, so estimators are

biased. However, under the assumption that the series is stationary, Blundell and Bond (1998) find

that although there may be correlation between the levels of the right hand side variables and the

country-specific effect in equation, there is no correlation between the differences of these variables

and the country-specific effect. This implies that Dmit�1 are valid instruments for the equation in

levels. So, if uit is not autocorrelated, then Dmit�1 are not correlated with νi +uit and are instruments

for mi;t�1 . From that, we have T �2 additional moment conditions

E(Dmit�1(νi + uit)) = 0 (10)

As a result, coefficients are estimated based on the moment conditions from (9) and (10). We call

this method to be system GMM estimator.

In Monte Carlo studies of Arellano and Bover (1995) and Blundell and Bond (1998), they show

that system GMM estimator perform much better than the first-difference GMM, especially when

10



series are persistent (close to unity). The finite sample bias in system GMM is dramatic reduction in

comparison with the first difference GMM estimator.

The above GMM estimator performs better when T is small (absolute and relative to N). As the

number of periods (T) increases, more and more instruments become available. This instrument

proliferation can cause many issues: over-fitting endogenous variables and imprecise estimates of

the optimal weighting matrix. These issues can lead to severe downward bias in GMM estimators



called the Sargan test. If errors are not homoskedastic, the models are estimated by the second-stage

GMM and S is based on the weighting matrix and called a Hansen test. The intuition behind these

tests is that if the moment conditions hold, then the sample moments when evaluated at the parameter

estimators should be close to 0. From that, when the value of S is small (pvalue is large), we should

accept the null hypothesis. Limitations of these tests are that Hansen test’s size is distorted as the

number of instruments grows, while the Sargan test is not appropriate if homoskedasticity fails.

In addition, consistency of estimators depends crucially on the assumption that ui;t is not serially

correlated. If serial correlation exists, then some of our instruments will be invalid and the mo-

ment conditions used to identify parameters will not hold. If no serial correlation in the ui;t , then

the first-differenced residuals should display negative 1st-serial correlation but not 2nd-order serial

correlation. Arellano and Bond (1991) give tests of 1st and 2sd-order serial correlation based on the

residuals from the two-step estimator of the first-differenced equation.

3.3 The extensive and intensive margins of trade

Feenstra (1994), in studying the role of new varieties in price indexes, showed how to use the data

of expenditure to measure the change of product varieties of each country across time. From this

method, many studies have adopted it to compare the product varieties or export varieties across

countries. Hummels and Klenow (2002) and Hummels and Klenow (2005) used this method to

define the extensive margin of export of countries6. In addition, they also introduce a method to

measure the intensive margin of exports across countries. In this paper, we will use the approach of

Hummels and Klenow (2002) to measure the extensive and intensive margins of import and export

of countries across time.

Using the method of Feenstra (1994), Hummels and Klenow (2002) define the intensive and

extensive margins of import of country j from all exporters in a year t as follows:

IM j;imp
t =

M j
t

åi ås2Ii j
t

MiWs
t

EM j;imp
t =

åi ås2Ii j
t

MiWs
t

MW
t

Where M j
t is the total value of import of country j from the world (W ) in year t. Ii j

t is the set of

6Hummels and Klenow (2002), while Hummels and Klenow (2005) is a version published in the AER. Hummels
and Klenow (2002) measures the extensive and intensive margins of countries at all destinations, while Hummels and
Klenow (2005) measure them at each destination, then get the average value to represent countries
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Similarly, we define the extensive and intensive margins of exports of a country i as follows:

IMi;exp
t =

X t
i

å j ås2Ii j
t

XW js
t

EMi;exp
t =

å j ås2Ii j
t

XW js
t

XW
t

Where EMi;exp
t and IMi;exp

t are the extensive and intensive margins of a exporter i in year t. X t
i is

the total value of export from i to the world in year t. Ii j
t is the set of products s exported from country

i to country j. XW js
t is the value of export of product s from the world to country j. ås2Ii j

t
XW js

t is

the total value of export of the world to country j in products which country i exports to country j

(s 2 Ii j
t ). XW

t is the total export of all countries.

To illustrate formulas in this case, we use the above similar example with assumptions that country

i1 imports products s4 and s5 from the world with import values: XWi1s4
t and XWi1s5

t , country i2
imports products s1, s2, and s3 from the world with respectively import values XWi2s1

t , XWi2s2
t , and

XWi2s3
t , country i3 imports products s1, s2, and s4 from the world with respectively import values

XWi3s1
t , XWi3s2

t , and XWi3s4
t . Total export of the world is XW

t = XWi1s4
t + XWi1s5

t + XWi2s1
t + XWi2s2

t +

XWi2s3
t + XWi3s1

t + XWi3s2
t + XWi3s4

t . Assume that country i1 exports products s1, s2, and s3 to country

i2 with export values: xi1i2s1
t , xi1i2s2

t , and xi1i2s3
t . Country i1 exports s1 and s2 to country i3 with export

values: xi1i3s1
t and xi1i3s2

t . Total export of country i1 to the world is X i1
t = xi1i2s1

t + xi1i2s2
t + xi1i2s3

t +

xi1i3s1
t + xi1i3s2

t . As a result, the intensive margin of export of country 1 is

IMi1
t =

xi1i2s1
t + xi1i2s2

t + xi1i2s3
t + xi1i3s1

t + xi1i3s2
t

XWi2s1
t + XWi2s2

t + XWi2s3
t + XWi3s1

t + XWi3s2
t

and the extensive margin of export of country i1 is calculated

EMi1;exp
t =

XWi2s1
t + XWi2s2

t + XWi2s3
t + XWi3s1

t + XWi3s2
t

XWi1s4
t + XWi1s5

t + XWi2s1
t + XWi2s2

t + XWi2s3
t + XWi3s1

t + XWi3s2
t + XWi3s4

t

The extensive and intensive margins of export measured as above are also explained similarly as

in the case of import. The extensive margin of exports employs a weighted count of the number of

categories to measure the extensive margins of countries in year t with the weights to be the world

trade in each category. The intensive margin of export of a country compares the export value of this

country with the export value of the world on similar products at similar destinations.

From the above results, the approach method to calculate the extensive margin of import (or



course imports from different countries are different varieties).

The above methods calculate the extensive and intensive margins across countries at a year (t). To

compare the extensive and intensive margin across countries and across years (panel data), we have

some changes from the above formulas. For instance, to compare the extensive margin of import

of country i3 across years, we will use the average import value of each product of the world from

each exporter. For example, instead of using Mi1Ws1
t , the export of product s1 of country i1 in year t

to the world, we will use the average export value of product s1 of country i1 to the world in a year

(Mi1Ws1



Where MiWs is the average import value of product s of the world from the country i in period T .

The average import of the world in period T is MW = åi ås2IiW MiWs.

These formulas are similar for the case of export of countries. From above formulas, the product

of intensive and extensive margin of import of a country is the ratio of import of countries in the

world import.

IM j;imp
t EM j;imp

t =
M j

t

å j ås2Ii j
t

MiWs
t

åi ås2Ii j
t

MiWs
t

MW
t

=
M j

t

MW
t

We can thus decompose the import of a country into the extensive and intensive margin of imports.

It is similar for the case of export of countries. We also can decompose the volume of export of a

country into the extensive and intensive margins of export of a country, then the product of the

extensive and intensive margins of export of countries as follows:

IMt
i;expEMt

i;exp =
X i

t
XW

We use this approach to calculate the extensive and intensive margins of exports (and imports) of

countries.

4 Data and Results

4.1 Data

Our model has five explanatory variables: lagged dependent variable and four other explanatory

variables: real GDP, real effective exchange rate, trade duties, and trade liberalization. We choose

22 countries with the most available data from 1975 to 1997 to build the sample (Table 1).

� The extensive (EM) and intensive (IM) margins of import (export) are calculated by formulas

(11) and (12) for the data of trade flows of all countries from 1975 to 1997 classified at 4-digit

SITC. This data is got from Feenstra et al. (1997). The value and the intensive margin of

import and export of countries are deflated at constant price 1995.

� Real GDP of countries (at constant prices 1995) is from World Development Indicator (2002)

(gd p95). We use the weight average GDP of countries which have trade relationships with the

export country to represent world GDP of the export country. The weights are based on the

export value of the export country to its partners.
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Table 1: Countries in the sample

Country Year of liberalization Available data

South Asia
1 India 1991 1975-1997
2 Pakistan 1991 1975-1997
3 Sri Lanka 1990 1975-1997

Africa
4 Cameroon 1991 1980-1997
5 Cote d’Ivoire 1994 1981-1997
6 Ghana 1987 1983-1997
7 Malawi 1988 1980-1990
8 Morocco 1984 1980-1997
9 South Africa 1990 1976-1997

10 Tunisia 1989 1976-1997
Latin America

11 Colombia 1991 1975-1997
12 Costa Rica 1990 1977-1997
13 Dom. REp. 1992 1980-1997
14 Ecuador 1991 1976-1994
15 Mexico 1986 1979-1997
16 Paraguay 1991 1980-1993
17 Uruguay 1985 1980-1997
18 Venezuela 1991 1980-1997

East Asia
19 Indonesia 1986 1981-1997
20 Korea 1990 1976-1997
21 Malaysia 1988 1975-1997
22 Philippines 1986 1977-1997
23 Thailand 1986 1975-1997

Source: Years of liberalization are got from Santos-Paulino
and Thirlwall (2004), Sachs et al. (1995), and Wacziarg and
Welch (2008)

� The real effective exchange rate is from World Development Indicator (2002) and Bahmani-

Oskooee and Mirzai (2000)(reer).

� Export duty (eduty, % of exports) and import duties (iduty, % of imports) are from World

development indicators (2002). Export duties include all levies collected on goods at the point

of export. Import duties comprise all levies collected on goods at the point of entry into the

country.

� Trade liberalization (lib): it is a dummy variable to represent the year which countries re-

formed significantly their trade policies. Information for trade liberalization is got from

Santos-Paulino and Thirlwall (2004), Sachs et al. (1995), and Wacziarg and Welch (2008).

4.2 Data analysis

In this part, we will discuss generally about the relationship between export, import, and their
margins and trade liberalization.

Table 2 (Appendix) presents the changes of import duties, import, and the extensive and intensive



Figure 1: Export, import, and trade barriers

based on the average values of countries before and after trade liberalization episode. The tariff

barriers of most of countries go down after the trade liberalization episode. There seems to be a

negative relationship between the increase of import (also the extensive and intensive margin of

import) and the decrease of tariff barriers across countries: It means that countries with a bigger

decrease of tariff barriers have a greater increase of imports (Figure 1). There are some exceptions

such as Cameroon, Indonesia, and Philippines: the import tariffs of these countries increased (or

didn’t decrease) after trade liberalization. Causes can be that these countries remove non-tariff

barriers and covert these restrictions into tariffs, so their tariff barriers increased. The import tariff

barriers of countries in Latin America and East Asia reduce the most after liberalization. The average

tariff of countries in Latin America reduced from 12.46% per year pre-liberalization to 9% per year

post-liberalization. These shares in countries of East Asia are from 9.69% to 7.76%. Countries in

South Asia and Africa also have the reduce of tariff barriers, but the import tariffs of these countries

are still high after trade liberalization (21.65% for South Asia and 17.01% for Africa). Consequently,

the changes of import and the margins of import seem to be consistent with the changes of import

tariff across regions: The import and the margins of import of countries in East Asia increased the

most, while these in Africa increase the lowest. Beside, trade liberalization seems to have stronger

influence on the intensive margin of import than on the extensive margin of import: the increase of
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the intensive margin of imports is larger than the one of the extensive margin of import across all

regions.

From the results of import, we can see that countries which still maintain high import duties after

trade liberalization seem to have lower increase of import and its margins. To examine this result,

we use the index of economic freedom of The Heritage Foundation to divide groups according

protective levels9. Based on the trade policies, the Heritage Foundation has classified countries into

5 protective categories: very low, low, moderate, high, and very high protection (Santos-Paulino

(2002)). To test whether the impact of trade liberalization on import of countries depend on the

protection levels of countries we use this index to divide countries into two groups: low protective

group including countries with very low, low, moderate protection levels and high protective group

including countries with high and very high protection. The results in table 3 say that the import

increase of countries in high protective group is much lower than that of countries in low protective

group. This can be explained a part of tariffs barriers after trade liberalization: the average import

duties of the low protective countries are 8.2%, while the average import duties of the high protective

countries are 17.44%. The import of low protective group increases 128.48%, while the import of

high protective group increases only 46.95%. The increase of the extensive margin of imports of

two groups is not much different (16% and 12%), but the increase of the intensive margin of imports

are very different (98.21% and 29.58%). From this result, the trade barriers are real impacts on the

increase of import and its margins after trade liberalization. In addition, trade barriers seem to have

stronger effects on the increase of the intensive margin of import.

In the case of exports, liberalization reduced export duties to virtually nothing for most countries

(table 4). As a result, the average export of countries for per annum in post liberalization episode

increased 105% in comparison with the one in pre liberalization episode. The export of countries

in East Asia increased the most, then countries in South Asia, and the export growth of countries

in Africa is the lowest. In the case of import, the change of the intensive margin of import is larger

than the one of the extensive margin of import in all regions. This is not right for the case of export:

the change of extensive margin of export is larger than the one of the intensive margin of export for

countries in Africa and Latin America. While, this result is contrast for countries in East Asia and

South Asia. The disparity in the changes of the extensive and intensive margin of exports are lower

than the one of imports.

Through above univariate analysis, trade liberalization appears to have impacts on the change

of import, export, and their margins. Countries in East Asia seem to have the largest change in

9The Heritage Foundation has used institution factors to construct the index to measure the economic freedom of
countries. The trade policies of countries is the one of the important keys to construct this index
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import and export and countries in Africa seem to have the smallest change in import after trade

liberalization. In addition, the change of import of countries seems to be explained more by the

change of the intensive margin of import, while the change of export volume of countries seems to

be explained by the quite equivalent change of both the extensive and intensive margin of export.

This is only results of univariate analysis, these results can be exchanged when we add many other

important control variables into the model: GDP and the real effective exchange rate.

4.3 Results of regression models

We use methods (fixed effects, difference GMM, and system GMM) discussed the above to estimate

equations (3), (4), and (5) for import side and equations (6), (7), and (8) for export side.

In the methods of GMM, we will consider two cases: all explanatory variables are exogenous and

all explanatory variables are endogenous. As discussed by previous studies, the first stage GMM

estimators will give better statistical inference for small samples, so we will be priority to use the

first stage GMM estimators to estimate models. However, in some cases, if the results of second

stage GMM estimators are better, we will use the second stage GMM estimator to replace. Using

all estimative methods mentioned, we will have total 6 regressions for each above model (2 fixed-

effects, 2 difference GMM, and 2 system GMM regressions).

The number of cross-section units are small relative to T . So, if all lagged values (from t� 2 to

before) are used to make instruments in GMM methods, this can cause downward biased estimators

and weakened specification tests. As a result, instead of using all available instruments, we use

a linear combination of moment conditions (The collapse of moment conditions) or a limitative

number of lags to make instruments. We will use different groups of instruments to choose the

regression results which satisfy specification tests most.

4.3.1 Import

Table 5 presents the regression results of the import case. The first six columns are results of import

volume (equation 3), the next of six columns are the results of the extensive margin of import

(equation 4), and the last six columns are the results of the intensive margin of import (equation

5). The regression results of each equation are quite consistent about signs across three methods,

however, the results of the method of fixed effects and system GMM have better statistical significant

than the one of difference GMM method.

The impacts of trade liberalization (Dummy variable, lib) on import and the extensive and in-

tensive margins of import have predicted signs across all cases. Most of the cases are statistical
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significance. After trade liberalization, the total import increases 10.84%, the extensive margin of

import increases 2.14%, while the intensive margin of import goes up to 8.8% according to the

fixed-effects method. The results from system GMM method are quite similar with the results of

fixed-effects methods. These results also say that the impact of trade liberalization on the intensive

margin of import are stronger than the one on the extensive margin of import. This is consistent with

above univariate analysis.

The effect of decrease of trade barriers (Import duties, iduty) on the intensive margin of import is

more significant than on the extensive margin of import: the effect of this variable on the extensive

margin of import has consistent signs across cases but not significantly different from zero in any

cases (from column 7th to column 12th of table 5), while its impact on the intensive margin of

imports have consistent signs and are significantly different from zero in some cases (from column

13th to column 18th of table 5). These results imply that import duties affect on the intensive margin

of import more than on the extensive margin of import.

The change of real GPD has strong impact on the change of import, the extensive, and intensive

margins of import across regressions. The change of real GDP has stronger impact on the change of

the intensive margin of import than on the change of the extensive margin of imports. The effects of

relative prices (the real effective exchange rate) on import and its margins are not consistent and are

not statistically significant across regression models.

The hypotheses of Melo and Vogt (1984) are also tested in this paper10. To test these hypotheses,

we add two variables: lgd p95� lib and lreer � lib into the regressions. However, the coefficients to

represent two hypotheses are not statistically significant and the signs of these coefficients are not

consistent across different estimator specifications.

From the above univariate analysis, we showed the growth of import and its margin are different

across regions (South Asia, Africa, Latin America, and East Asia) and protective levels of coun-

tries (low and high protective groups): countries in East Asia has the strongest change of import

and its margins after trade liberalization, while countries in Africa has the lowest growth of import

after trade liberalization. Countries with low protection has stronger change of import and its mar-

gin after trade liberalization. Since the number of countries in each region is small relative to the

number of years, we only use the corrected fixed effects method and fixed effect method to perform

the regressions11. Table (7) presents regression results for regions and table (8) shows regression

10First, the degree of import liberalization increases, the income elasticity of demand increases. Second, as economics



for protective groups. Most of impacts of trade liberalization on import and its margins are not

statistical significance and the predicted signs are not consistent across regions. Only the effect of

trade liberalization on the intensive margin of import and import for the East Asian countries have

predicted signs and statistical significance.

The results of regressions according to protective levels confirm the prediction of univariate anal-

ysis: trade liberalization in countries with low protection has stronger effects on import and its

margins. The import and the extensive and intensive margins of import of countries with low pro-

tection increases respectively by 16%, 3%, and 12.7%. All these impacts are statistically significant

at 1%. Import of countries with high protection only increases 2.6% without statistical significance.

The high tariff barriers of these countries after trade liberalization can be causes to explain these

results. The effect of change in import duties on import and its margins have predicted signs, but not

have statistical significance in any cases for both groups.

4.3.2 Export

Similar for the case of import, we also use 3 estimative methods (fixed effects, difference GMM,

and system GMM) for each regression equation: (6), (7), and (8). The results are presented in table

6.

The impacts of the trade liberalization (dummy variable lib) on export and its margins have ex-

pected signs with high statistical significance in most of cases. For instance, in the normal fixed-

effects method, the export, the extensive and intensive margins of exports increase respectively by

13%, 9.6%, and 10.1%. The effect of trade liberalization on the extensive and intensive margins of

export have quite similar significance. This is different with the case of import where the impact



tariffs on export and its margins are noticeable differences between regions.

The impact of trade liberalization on export appears to have been the greatest in Africa (22%) with

statistical significance of 1%, then countries in South Asia (14.225%) with statistical significance of

10%. The increase of export of African countries is explained by the increase of both the extensive

and intensive margins of export (The extensive margin of export increases 13.54% with statistical



and Vogt (1984) are right in their studies and the impact of liberalization on import and export

growth appears to have been the greatest in Africa.

Two final results are not consistent with our result. What causes explain these differences? They

use import and export demand functions to study the impact of liberalization on the import and

export growth but there are some different points with our approach: instead of taking logarithm the

import (export) demand function and add trade liberalization variables into the regressions like our

approach. Above studies use import (export) growths (Mt�Mt�1
Mt�1

)and GDP growth (GDPt�GDPt�1
GDPt�1

) in

models, they use absolute values for other variables (not taking logarithm). We think these can be

main causes to explain inconsistences.

5 Conclusion

This paper has examined the impacts of trade liberalization and trade barriers on the extensive and

intensive margin of import and export for 22 developing countries. We use trade flows at 4-digit

SITC and the method of Hummels and Klenow (2002) to measure the extensive and intensive margin

of import (export). This method considers products imported from different countries are different

and products of a country exported to different countries are different.

Our study results show that the profound trade policy reforms (liberalization) have strong impact

on both the extensive and intensive margin of trade. The impact of this trade reforms on the intensive

margin of import is stronger than on the extensive margin of import. While, this impact on the

intensive and extensive margin of export of these countries are quite similar. For trade barriers,

import tariffs seem to have stronger impact on the intensive margin than on the extensive margin of

imports, while export tariffs seem to have opposite results: it has stronger impact on the extensive

margin of export than on the intensive margin of import. However, the impact of these trade barriers

is not really strong since signs and statistical significance are not consistent across all cases.

We analyze these impacts according to regions. However, the results are not real significant. We

think that small sample is one of main causes to explain this.

This paper supplies evidences to show that the trade liberalization affect significantly on the ex-

tensive margin of import and export of developing countries, while the normal adjustments of tariffs

are unremarkable effects on the extensive margin of import and export. From these, we can with-

draw some implications: first, the loss of social welfare of countries with trade barriers are larger

than the normal deadweight loss since trade barriers impede the trade of some products. Second,

since the normal adjustments of tariffs will not have significant impact on the change of the exten-

sive margin of trade, developing countries should perform significant reforms in their trade policies
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to increase the extensive margin of trade and reduce loss of social welfare. The results of this paper

are consistent with New trade theories (.i.e Melitz (2003)): not all products can be traded when trade

barriers are moderate.
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Table 3: Imports and protective levels of countries

Country Import duties DDuties DImport DExtensive DIntensive

Before(%) After(%) (%) (%) (%) (%)

Low protection
Malaysia 8.68 4.3 -50.52 314.65 14.35 263.88
Mexico 8.07 4.92 -39.01 104.44 15.05 74.12
Korea 8.74 5.15 -41.01 211.07 24.73 155.13
Paraguay 6.68 5.47 -18.17 109.69 13.23 115.16
Costa Rica 9.49 8.41 -11.35 88.09 18.56 59.36
Ecuador 16.21 8.43 -48.02 40.17 13.7 22.13
Colombia 14.88 8.49 -42.96 124.01 22.6 82.92
Venezuela 11.01 9.99 -9.28 39.73 7.18 30.64
Thailand 12.87 10.1 -21.54 256.25 20.28 192.21
Uruguay 16.48 10.97 -33.42 85.83 10.91 64.45
Sri Lanka 12.64 12.56 -0.63 76.63 14.58 58.89
Philippines 14.01 14.61 4.28 91.15 17.31 59.58
Average 11.65 8.62 -25.97 128.48 16.04 98.21
High protection
Indonesia 4.15 4.66 12.45 93.72 12.36 69.53
South Africa 5.48 4.77 -12.87 54.63 15.73 31.89
Dom. REp. 16.88 15.29 -9.38 83.33 10.98 67.16
Morocco 20.17 16.85 -16.43 54.59 14.8 33.02
Ghana 26.67 16.98 -36.32 54.39 16.39 29.67
Tunisia 24.11 19.41 -19.49 65.05 18.39 39.52
Cameroon 20.14 21.97 9.09 -7.12 -1.83 -5.68
Malawi 23.51 22.05 -6.18 -37.86 6.29 -41.28
Pakistan 25.93 23.29 -10.17 33.57 12.92 18.35
India 36.17 29.11 -19.51 75.23 16.74 52.99
Average 20.32 17.44 -10.88 46.95 12.28 29.52

Source: World Development Indicator (2002)
Note: Results are average values of a year of import duties before and after trade liberalization. % change of
import duties, imports, and its margins are from average values.
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Table 8: Import and its margin according to protective levels

Low protection High protection
(1) (2) (3) (4) (5) (6)

VARIABLES Import Extensive Intensive Import Extensive Intensive

lagdep 0.562*** 0.739*** 0.563*** 0.524*** 0.460*** 0.515***
(0.0657) (0.0597) (0.0631) (0.0646) (0.0730) (0.0645)

lgdp95 0.645*** 0.0195 0.585*** 0.588*** 0.104*** 0.511***
(0.135) (0.0185) (0.115) (0.152) (0.0285) (0.135)

lreer -0.112 -0.00328 -0.0946 -0.00375 -0.00644 -0.00166
(0.0676) (0.0125) (0.0576) (0.0961) (0.0174) (0.0885)

lduty -0.0478 -0.000791 -0.0432 -0.0701 -0.00935 -0.0619
(0.0436) (0.00798) (0.0378) (0.0605) (0.0114) (0.0556)

lib 0.151*** 0.0299*** 0.120*** 0.0257 0.0210** 0.00556
(0.0419) (0.00846) (0.0363) (0.0466) (0.00880) (0.0428)

Constant -11.28*** -0.647 -19.01*** -8.788** -2.851*** -17.09***
(2.866) (0.500) (3.450) (3.607) (0.758) (3.950)

Observations 197 197 197 159 159 159
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