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Abstract

This paper tests the hypothesis that credit constraints are the main mech-
anism through which wealth inequality affects negatively the growth gains
from trade liberalisation in developing countries, a result recently found in
the literature. Variations in the growth rate – also decomposed in the growth
rate of the number of establishments and the growth rate in average size – of
manufacturing industries in 36 developing countries before and after trade
liberalisation are used to study the effects of inequality on the difference
in output growth under liberalised and nonliberalised regimes. The results
show that the number of firms and, to a smaller extent, overall value added
in industries with high dependence on external finance and in countries with
higher inequality grow significantly slower, in both statistical and economic
terms, than in industries with low dependence on external finance and in
countries with lower inequality following a trade liberalisation relative to
the previous period when the country is closed. These results suggest that
in developing countries inequality has a long-term effect on the growth gains
from trade liberalisation by affecting agents’ decision to start up a new busi-
ness and that availability of credit to a wider range of firms, i.e. financial
widening, can help alleviate this negative effect on growth.
Keywords: growth, inequality, trade liberalisation, credit constraints, devel-
oping countries.
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1 Introduction

One the foundations of modern economic theory is that free trade benefits the

agents that take part in it. This simple idea can be extended to countries because,

even though standard trade theory is well aware that there might be winners

and losers within each country, the argument goes that everyone will still gain on

average, i.e. it can represent a Pareto improvement after compensation.

Given the benefits of free trade, trade liberalisation has been on the reform

agenda for many decades. Since the 1960s, many developing countries have started

opening to trade. This process has often been forced on developing countries by

international organisations in the hope of overcoming their dire circumstances,

such as debt and currency crises. More importantly, the trade literature, recently

with Wacziarg and Welch (2008), has associated trade liberalisation not only with

static gains but also with further dynamic gains due to higher investment rates.

The idea is that trade liberalisation should lead to higher growth rates not only in

the medium run as the economy moves to a higher steady-state equilibrium, but

also in the long run.

However, the empirical evidence seems to be less clear-cut. On the one hand,

Dollar and Kraay (2004) suggest that trade liberalisation has led to higher growth

rates in all countries and, as a consequence, to lower poverty rates too. On the

other hand, Rodŕıguez and Rodrik (2001) and Rodrik et al. (2004) argue that

trade liberalisation may have actually played a much smaller role, if any, in raising

living standards and instead they point at institutions and their improvements in

the last few decades to explain higher GDP per capita.

Wacziarg and Welch (2008) make a significant improvement in the trade and
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growth literature by making use of the timing of liberalisation in a within-country

setting to identify the changes in growth and investment rates associated with

discrete changes in trade policy. While, as anticipated, countries on average grow

faster after opening to trade, they find that the effect is not homogeneous. Even

though this heterogeneity is not their main focus, they argue that countries with

negative or no effects on growth after trade liberalisation tend to have suffered from

political instability, adopted contractionary macroeconomic policies, or undertaken

efforts to shield the domestic sectors from necessary adjustments.

In the effort of understanding the cross-country variation in the growth out-

comes of trade reforms, Caselli (2010) tests the hypothesis that the distribution

of wealth in developing countries, proxied by land ownership, affects inversely the

growth gains from trade liberalisation. As in Wacziarg and Welch (2008), Caselli

(2010) makes use of within-country differences in growth rates between the period

a country is closed and the period it is opened to trade according to the Sachs-

Warner Index and finds that countries with higher land inequality grow slower

following trade liberalisation relative to their closed-economy period. For some

specifications, Caselli (2010) shows that the negative relationship is stronger at

lower levels of financial development.

While Caselli (2010) lacks the data to establish in more detail the channel

through which higher land inequality decreases the growth gains from trade liber-

alisation, it hypothesises that credit constraints are likely to be behind the negative

effect of land inequality. The idea is that the opportunities created in the after-

math of a trade liberalisation are missed by the poorest, especially in unequal

societies, because it is harder for them to access the credit market.

Therefore, this paper takes over where Caselli (2010) and partly Wacziarg and

3



Welch (2008) left off. It goes one step further in examining the role of wealth

inequality, proxied by land inequality, in explaining the heterogeneity in the growth

outcomes of trade reforms by taking a closer look at the role of credit constraints.

More specifically, the hypothesis to be tested is whether inequality has an effect

on growth, especially in terms of creating new firms, in the aftermath of trade

liberalisation when people are credit constrained in the hope of understanding why

some countries have experienced negative growth rates after trade liberalisation

relative to their closed-economy period.

The paper makes use of the timing of liberalisation in a within-country setting,

but in combination with the methodology developed by Rajan and Zingales (1998).

In their seminal paper, Rajan and Zingales (1998) suggest that one way to check

whether a channel is at work is to see whether industries that might be most

affected by a channel grow differentially in countries where that channel is likely

to be more operative (Rajan and Subramanian, 2008).

For the purpose of this paper, this implies taking the difference of the growth

rate of each industry in each country – also decomposed in terms of its extensive

and intensive margins – between the period the economy is open and the period

it is closed and regressing it on the interaction between inequality at the country

level and dependence on external finance at the industry level. This is equivalent

to a “difference-in-difference-in-differences” approach thanks to the use of varia-

tion across industries and countries as well as changes between the periods before

and after trade liberalisation. This makes possible to establish a causal relation-

ship from inequality to the growth gains of trade liberalisation through the credit

constraints channel.

The findings are as follows: depending on the specification, sectors more de-
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pendent on external finance – and therefore more restricted by credit constraints

– in countries with high land inequality grow slower after opening to trade than

when the country is closed. However, it is possible to decompose the sectoral

growth rate into the growth rate of the number of firms, the extensive margin

of growth, and the growth rate in average size, the intensive margin of growth.

The coefficient on the interaction between land inequality and the dependence on

external finance is negative and significant only in the regressions for the extensive

margin. Moreover, the results are statistically significant when the measure of

external financing focuses on young companies in an industry. The combination of

these results suggests that in the aftermath of a trade reform, people in countries

with high inequality are less able to open up a new business in a sector where

external financing is more important. This confirms the role of credit constraints

in explaining why land inequality, and more generally wealth inequality, affects

negatively the growth gains from trade liberalisation. This set of results is robust

to the inclusion of several regressors as discussed below.

The paper relates closely not only to the trade and growth literature – and,

thus, to the papers mentioned before – but also to the finance and growth litera-

ture. Early papers, such as King and Levine (1993) and Beck et al. (2000b), used

either lagged values of financial development or instrumental variables to imply

causality. However, apart from their methodological contribution, the paper by

Rajan and Zingales (1998) also makes an important step in dealing with endo-

geneity by finding evidence for the channel through which finance theoretically

influences growth. They find a causal positive effect of financial development on

subsequent economic growth through the reduction in the cost of external finance

to financially dependent firms.
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Braun (2003) uses the same methodology as in Rajan and Zingales (1998) and

also finds a positive effect of financial development on growth, but working through

a different mechanism alongside the previous one. The author argues that poorly

developed capital markets place an excessive weight to the availability of hard,

i.e. tangible, assets in the allocation of financial funds. Consistent with this view,

he shows that industries whose assets are relatively less tangible perform worse

in terms of growth and contribution to GDP in countries with poorly developed

financial systems. Braun and Raddatz (2007) show that financial development

may have a heterogeneous effect on growth. In particular, domestic financial de-

velopment has a smaller effect on growth in countries that are open to trade and

capital flows than in countries that are closed in both dimensions.

This paper also contributes to the literature on the effects of inequality on

investment and growth in the presence of credit market imperfections. Early con-

tributions to the literature are Galor and Zeira (1993) and Aghion et al. (1999),

who show theoretically that a more dispersed distribution of wealth can lead to

slower growth when agents are credit constrained. More recently, Foellmi and

Oechslin (2010) build a ‘new’ trade model with capital as the only factor of pro-

duction, heterogeneous individuals with respect to their initial capital endowment

and monopolistic competition. The paper shows that in countries with high wealth

inequality fewer people, particularly at the lower end of the distribution, are able

to take advantage of the new export opportunities created by trade liberalisation

because they cannot access the imperfect credit market.

The remainder of the paper is organised as follows. Section 2 explains the

methodology used to test the hypothesis. Section 3 summarises the data used.

Section 4 presents and discusses the results and some robustness checks. Section
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5 concludes.

2 Theoretical background and econometric model

The latest finding in the trade and growth literature by Wacziarg and Welch (2008)

is that on average countries grow faster and have larger investment rates following

trade liberalisation. At the same time, however, they find that this observation

is not valid for all countries and that some countries may grow slower under a

liberalised regime, as has occurred to several developing countries in the last few

decades.

In order to explain why some countries experienced lower growth rates after

trade liberalisation relative to the previous nonliberalised regime, Caselli (2010)

puts forward the hypothesis that wealth inequality is behind this cross-country

variation in the growth outcomes of trade reforms. The paper finds that the

difference in growth rates under liberalised and nonliberalised regimes is larger in

countries with lower land inequality, a proxy for wealth inequality in developing

countries, meaning that less unequal countries tend to grow faster after opening

to trade relative to the previous period.

Although Caselli (2010) is not able to establish properly the channel through

which inequality affects the growth gains from trade, it finds that the negative

relationship between the difference in growth rates under the liberalised and non-

liberalised regimes and land inequality is stronger at lower levels of financial de-

velopment while controlling for other possible explanations.

One possible explanation for this finding is that in countries with initially

higher levels of inequality and where agents are credit constrained, fewer people
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are able to pay the up-front fixed cost necessary to open a new firm following

trade liberalisation. The intuition is that trade liberalisation causes structural

change that leads entrepreneurs to close some businesses and to open new ones.1

In order to do so, these entrepreneurs need to acquire not only specific know-how

and information necessary to run a business in the new industry, but also new

equipment and machinery. These fixed costs are unlikely to be paid from cash

flows, but rather they will need to be financed either from the entrepreneur’s own

wealth or from borrowing.

In countries where inequality is higher and the supply of credit is constrained,

especially to the poorer people in the economy, due to credit market imperfections,

a larger share of the population at the lower end of the distribution of wealth will

not be able to finance the costs of opening a new business because they do not

own enough wealth or cannot access the credit market. Further, if industries

differ in the amount of up-front costs they require in order for an entrepreneur to

open a new business, then those industries with higher financing requirements –

arguably from external sources – in countries with higher inequality will experience

a smaller growth in the number of new firms after trade liberalisation relative to

the previous period when compared with industries with smaller external financing

requirements in less unequal economies.

The purpose of the present paper is to examine the channel just presented

through the use of data at the industry level for several developing countries by

using within-country differences in growth rates associated with discrete changes in

1Notice that in a Heckscher-Ohlin world trade liberalisation would lead entrepreneurs to close
businesses in some sectors only and to open new ones in others, while in a world where ‘new’
trade theory were more relevant trade liberalisation would lead entrepreneurs to close and open
businesses in all sectors.
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trade policy. In order to achieve this, the starting point for the econometric model

is the specification in Rajan and Zingales (1998) and Braun (2003), augmented by

a term interacting trade policy and land inequality:

gij = a0 + a1 · s(0)ij + a2 · ei · lj · oj + a3 · ei · f(0)j + ηi + νj + εij, (1)

where gij is the growth of industry i in country j during the time period considered,

s(0)ij is the share of industry i in country j’s total value added in manufacturing

at the beginning of the period, ei represents the dependence on external finance at

the industry level and is time invariant, lj is land inequality at the country level

and is time invariant, oj is a dummy that takes value 1 if the country is open to

trade and 0 otherwise, f(0)j is the level of financial development at the beginning

of the period, ηi represents industry fixed effects, νj are country fixed effects and

εij is the idiosyncratic error term.

Taking the difference of equation (1) under a liberalised regime, i.e. o = 1, and

the same equation under a nonliberalised regime, i.e. o = 0, it gives

∆gij = a0 + a1 · ∆s(0)ij + a2 · ei · lj + a3 · ei · ∆f(0)j + ∆εij, (2)

where ∆ represents the difference between the period when country j is open to

trade and the period it is closed to trade. A further inclusion of industry and

country fixed effects in equation (2) is possible under the assumption that in the

initial equation (1) the industry and country indicators are interacted with o, the

dummy variable representing a country’s trade policy. This yields the following
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estimating equation:

∆gij = a0 + a1 · ∆s(0)ij + a2 · ei · lj + a3 · ei · ∆fj + ηi + νj + ∆εij. (3)

In order to understand whether inequality affects the ability to open a new firm

after a country opens to trade, however, it is necessary to decompose the changes

in the growth rate of value added at the industry level into changes in the growth

rate of the number of firms and changes in the growth rate in average size. This

implies estimating the following equations:

∆gnij = b0 + b1 · ∆s(0)ij + b2 · ei · lj + b3 · ei · ∆f(0)j + ηi + νj + ∆εij (4)

∆gmij = c0 + c1 · ∆s(0)ij + c2 · ei · lj + c3 · ei · ∆f(0)j + ηi + νj + ∆εij, (5)

where gn is the growth in the number of firms and gm is the growth in average

size.

Under the null hypothesis examined in this paper, it is expected that the

coefficient on b2 to be negative, such that industries with higher external financing

needs in countries with higher inequality experience a smaller growth in the number

of new firms after trade liberalisation relative to the previous period compared to

other industries. The coefficient on a2 is also likely to be negative, but of smaller

magnitude, because overall growth depends only in part on the growth rate of

the extensive margin. On the other hand, the coefficient on c2 is supposed to

be statistically equal to zero since the level of inequality is unlikely to affect how

existing firms react to a trade liberalisation. Equations (3), (4) and (5) can be

estimated via the OLS estimator with standard errors clustered at the country
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level.

3 Data sources and issues

The data cover 36 developing countries, chosen according to the availability of data.

The analysis is limited to developing countries because land inequality is considered

to be a good proxy for wealth inequality only in these countries. Several countries

are not included in the sample because they have been open or closed throughout

the whole period considered and the methodology used to infer causality requires

that they switch from being closed to open between 1963 and 2004, the period

for which the sectoral data is available. The number of observations is 792 in the

largest possible sample, which reduces to 648 when the number of establishments

is considered. The panel is unbalanced because not every industry has data in

each country.

As previously described, the methodology proposed consists in exploiting dif-

ferences under liberalised and nonliberalised regimes as well as the interaction

between the cross-industry variation in external financial dependence and the

country-country variation in wealth inequality, here proxied by the distribution

of land ownership. Thus, the dependent variables are measured at the industry

level as the growth rate of value added, the growth rate of the number of firms

and the growth rate in average size of establishments under liberalised and non-

liberalised regimes and are taken from UNIDO’s 2006 database.2 This dataset

consists of a panel with data for as many as 28 manufacturing industries in each of

several countries. From the same database it is possible to calculate an industry’s

2The average size in the industry is obtained by dividing the value added in the industry by
the number of establishments.
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share of total value added in manufacturing. The value added data is originally

in current values of the local currency. Therefore, the GDP deflator from World

Bank’s World Development Indicators is used to transform the series in constant

value terms.3

The Sachs and Warner (1995) Index is used to assess whether a country is

deemed closed or open to trade. It is a dummy variable that takes values of

0 if the country is closed and 1 if it is open, so that a specific year for trade

liberalisation can be established. The assessment of openness takes into account

tariff rates, coverage of non-tariff barriers, black market exchange rate premium,

state monopoly of exports, and socialist system. This paper uses a version of this

dataset updated by Wacziarg and Welch (2008).

A potential shortcoming of using the Sachs-Warner Index is that it does not

distinguish between different industries within a country. Due to political pres-

sures, some comparatively disadvantaged industries may retain higher tariff rates

while the country is considered open. As argued in the introduction, many devel-

oping countries actually opened to trade under external pressures (Goldberg and

Pavcnik, 2007), which prevented domestic lobbyists to overtake the liberalisation

process. Yet, other measures of trade policy at the industry level that date as far

back as the 1960s are not readily available and, therefore, the robustness checks

will present alternative ways to control for this issue.

The main industry characteristic used is the level of dependence on external

finance, taken from Rajan and Zingales (1998). Following that paper and the

literature thereafter, each industry’s external financing needs are calculated as the

median level of all United States based active companies in the industry contained

3See Azevedo (2011) to access the World Bank’s database via Stata.
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in Standard and Poor’s Compustat. Provided that these firms face relatively minor

constraints to accessing external finance and thus their investment and amount of

external finance is close to optimal, the assumption behind the use of this variable

is that for technological reasons, such as the initial project scale, the gestation

period, the cash harvest period and the requirement for continuing investment,

some industries may depend more than others on external finance. Also, these

technological differences persist across countries, so that the ranking of industries’

dependence on external funds as identified in the United States can be used in

other countries.

Each industry’s external financial dependence is calculated on the basis of all

United States companies in that industry as well as separately for young and

mature United States companies. These variables are also taken from Rajan and

Zingales (1998). Insofar as the external financing needs of young and mature firms

differ significantly, it is expected that external financial dependence measured using

young firms only is more appropriate on the basis of the arguments used in the

previous section.4

The basic country characteristic is the level of inequality in the distribution

of land, which is measured by the Gini coefficient at the beginning of the whole

period and is taken from Frankema (2006). This source is preferred to Deininger

and Olinto (2000) because of its broader country coverage and to Vollrath and

Erickson (2007) because it calculates the land Gini coefficient in a way that is

more comparable with other studies.

Following the literature, other countries’ characteristics are interacted with the

4Following Braun (2003), additional regressions have been run using interaction terms with
tangibility as the main industry characteristic, but there is no evidence that inequality affects
the growth gains from trade through this variable.
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external financing of an industry to check how robust the results are. The main

one is financial development, as initially proposed by Rajan and Zingales (1998).

Various measures of financial development have been used in the literature, but

many papers have focused on credit to the private sector by deposit money banks,

i.e. private credit, to GDP, which is therefore the main measure used here to make

this study as comparable as possible to others. The variable is measured at the

beginning of each period in order to avoid endogeneity issues and is taken from

Beck et al. (2000a).

Other countries’ characteristics that are included are the level of education,

calculated as the average years of schooling for the population over the age of 15

and taken from Thomas et al. (2002), who, in turn, make use of the Barro-Lee

dataset (2001), and per capita real GDP at PPP, taken from Heston et al. (2006)

(Penn World Table).

4 Results

4.1 Basic results

This section discusses the results obtained from estimating equations (3), (4) and

(5). It starts with a basic specification before showing alternative ones in order to

provide robustness checks for the main results. All the regressions include country

and industry fixed effects, unless otherwise stated, and the standard errors shown

in parenthesis are clustered at the country level. All the regressions use the OLS

estimator, yet due to the difference taken between the values under the liberalised

and nonliberalised regimes as well as the industry and country fixed effects, the

methodology is equivalent to a difference-in-difference-in-differences approach.
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Table 1: Differences in industry growth rates before and after trade liberalisation

External dependence measured using
All firms Young firms Mature firms

∆ industry’s share of -4.86??? -4.89??? -4.87??? -4.89??? -4.79??? -4.83???

total value added (1.00) (1.02) (1.04) (1.05) (1.01) (1.02)
Land inequality × -1.31 -0.55 -0.45? -0.32 -0.37 -0.14
external dependence (0.83) (0.46) (0.24) (0.25) (0.34) (0.33)
∆ financial development × 0.10 -0.02 0.09
external dependence (0.41) (0.18) (0.38)
Constant -2.46??? 1.53??? 1.58??? 1.61??? -2.62??? -2.59???

(0.20) (0.11) (0.13) (0.13) (0.19) (0.20)
Country fixed effects yes yes yes yes yes yes
Industry fixed effects yes yes yes yes yes yes
Number of observations 792 764 762 735 763 736
Number of countries 36 35 36 35 36 35
R2 0.30 0.30 0.30 0.30 0.30 0.30

Notes: The dependent variable in all the regressions is the difference in the average growth rate of
each industry’s total value added under liberalised and nonliberalised regimes. Standard errors
clustered at the country level are shown in parenthesis. One, two and three asterisks indicate
coefficients significantly different from zero at 10%, 5% and 1% level respectively.

Table 1 presents the results obtained from regressing the difference in the

growth of valued added at the industry level under liberalised and nonliberalised

regimes on the interaction between land inequality and the dependence on external

finance measured with different samples of companies in the United States.

The results show that in all six regressions presented the coefficient on the

interacted term between land inequality and external financing is negative, however

only in one out of these six specifications the negative coefficient is also statistically

significant at least at the 10% level (column 3). The coefficient is significant only

when external financing is measured using young firms, as it was expected, but

it turns insignificant when the interaction between the difference in private credit

between the period a country is open and the period it is closed and external

financial dependence is included (column 4).

This result seems to suggest that there is only partial evidence for the hypoth-
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esis that industries with high dependence on external finance in countries with

low land inequality grow faster in terms of overall output and, therefore, that in-

equality may affect the growth gains from through credit constraints. However,

as shown in the next tables, the picture is different when the growth rate of value

added is decomposed into the growth rate of the number of establishments and

the growth in average size.

Regarding the other regressors, the coefficient on changes in an industry’s share

of total value added in manufacturing under liberalised and nonliberalised regimes

is always negative and highly significant. This suggests that conditional conver-

gence is at work in this sample. On the other hand, the interaction between

the difference in private credit under liberalised and nonliberalised regimes and

external financial dependence is never significant.

Table 2 turns to the regressions using the difference in the growth rate of the

number of establishments under liberalised and nonliberalised regimes as the de-

pendent variable. The coefficient on the interaction between land inequality and

external financial dependence remains negative in the first four columns, i.e. when

external dependence is measured using all firms or young firms only, but it is signif-

icant only when external dependence is measured using young firms. On the other

hand, the coefficient turns positive but insignificant when external dependence is

measured using mature firms only.

The negative and significant coefficient on the interacted term implies that in-

dustries with high dependence on external finance in countries with high inequality

experience lower growth rates in the number of new firms after liberalisation com-

pared to the period when the country is closed to trade. Therefore, high inequality

puts a strain on the growth gains from trade by affecting people’s ability to open
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Table 2: Differences in growth in number of establishments before and after trade
liberalisation

External dependence measured using
All firms Young firms Mature firms

∆ industry’s share of -1.44? -1.34 -0.75 -0.74 -1.37 -1.36
total value added (0.85) (0.89) (0.49) (0.50) (0.86) (0.86)
Land inequality × -0.98 -0.40 -0.74? -0.61?? 0.15 0.57
external dependence (1.40) (0.90) (0.39) (0.31) (0.61) (0.43)
∆ financial development × -2.21 -0.46 -1.31
external dependence (2.15) (0.41) (0.89)
Constant -0.01 -0.03 0.18 0.15 -0.02 0.01

(0.16) (0.16) (0.15) (0.14) (0.18) (0.16)
Country fixed effects yes yes yes yes yes yes
Industry fixed effects yes yes yes yes yes yes
Number of observations 674 674 648 648 649 649
Number of countries 30 30 30 30 30 30
R2 0.45 0.46 0.48 0.49 0.44 0.44

Notes: The dependent variable in all the regressions is the difference in the growth rate of the
number of establishments in each industry under liberalised and nonliberalised regimes. Standard
errors clustered at the country level are shown in parenthesis. One, two and three asterisks
indicate coefficients significantly different from zero at 10%, 5% and 1% level respectively.

up a new business in a sector where credit constraints are more binding following

a trade liberalisation.

In terms of the size of the coefficient and considering the one robust to the

inclusion of the interaction between the difference in private credit under liber-

alised and nonliberalised regimes and external financial dependence (column 4), a

one standard deviation decrease in a country’s land inequality would increase the

growth rate of the number of firms of the industry at the 75th percentile of the dis-

tribution of external financial dependence by 8 percentage points more than that

of the industry at the 25th percentile in the period following trade liberalisation

relative to previous period.

In all six regressions in table 2 the coefficients on all the other regressors come

up as insignificant, except for the difference in an industry’s share of total value
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Table 3: Differences in growth in average size before and after trade liberalisation

External dependence measured using
All firms Young firms Mature firms

∆ industry’s share of -1.36?? -1.37?? -1.81? -1.81? -1.35?? -1.34??

total value added (0.69) (0.69) (0.94) (0.94) (0.64) (0.64)
Land inequality × 3.76 3.70 2.71 2.80 -1.56 -1.35
external dependence (5.04) (4.69) (3.53) (3.29) (2.16) (1.94)
∆ financial development × 0.23 -0.32 -0.73
external dependence (2.56) (1.87) (1.38)
Constant -1.16 -1.16 -1.82 -1.84 -0.05 -0.04

(0.89) (0.87) (1.69) (1.61) (0.27) (0.27)
Country fixed effects yes yes yes yes yes yes
Industry fixed effects yes yes yes yes yes yes
Number of observations 668 668 642 642 643 643
Number of countries 30 30 30 30 30 30
R2 0.12 0.12 0.12 0.12 0.12 0.12

Notes: The dependent variable in all the regressions is the difference in the growth rate in
average size in each industry (measured as value added divided by the number of firms) under
liberalised and nonliberalised regimes. Standard errors clustered at the country level are shown
in parenthesis. One, two and three asterisks indicate coefficients significantly different from zero
at 10%, 5% and 1% level respectively.

added in manufacturing when external dependence is measured using all firms.

Last, table 3 presents the results of the regressions with the difference in growth

in average size as the dependent variable. In this case, the R-squared shows that

the variance in the regressors can explain only around 12% of the variance of the

dependent variable, compared to about 30% in the first set of regressions and over

45% in the second set of regressions.

Four out of the six coefficients on the interaction terms between land inequality

and the dependence on external finance are positive, but they all turn out to be

insignificant due to large standard errors. This suggests that inequality does not

interact with credit constraints to affect the growth opportunities of a firm that

already produces once a country opens up to trade.

The coefficient on changes in an industry’s share of total value added in man-

ufacturing between the liberalised and nonliberalised regimes is always negative
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and significant, but all the other coefficients are insignificant.

4.2 Robustness checks

Taking the regressions in column 4 of tables 1 and 2 as the benchmark, this section

checks the robustness of the results to the inclusion of several regressors. The focus

is on the regressions based on the difference of the growth of value added and the

difference of the growth of the number of firms under liberalised and nonliberalised

regimes as the dependent variables since both the hypothesis under consideration

and the results in the previous section lead in this direction.

Tables 4 and 5 present the regressions based on external financing measured

using only young firms. The first two columns follow the robustness checks in Ra-

jan and Zingales (1998) and include interaction terms between external financing

and, separately, real GDP per capita to control for economic development and

average years of schooling to control for human capital, with the difference that

in the current setting these two variables are measured in differences between the

initial value of the period when the country is open and the initial value of the

period when it is closed.

The rationale behind including the interaction with human capital is that in-

dustries highly dependent on external finance may also be dependent on human

capital inputs. If the level of or changes in human capital are correlated with

land inequality, as suggested by Galor et al. (2004), or financial development, then

the omission of the interaction term with human capital can lead to biased coeffi-

cients. The interaction term with real GDP per capita is added to control for the

possibility that external financing is lower in more mature industries, which how-

ever are also more likely to move from developed to developing countries during
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Table 4: Industry growth rates in differences – robustness checks

Economic Human Timing of
development capital Regions liberalisation

∆ industry’s share of -4.90??? -4.91??? -4.86??? -4.45???

total value added (1.05) (1.05) (1.16) (1.01)
Land inequality × -0.30 -0.38 0.38 -0.37
external dependence (0.24) (0.26) (0.26) (0.27)
∆ financial development × -0.03 -0.09 -0.09 0.04
external dependence (0.19) (0.18) (0.10) (0.22)
∆ real GDP per capita × 0.00
external dependence (0.00)
∆ avg. years of schooling × 0.06
external dependence (0.04)
Constant 1.61??? 1.56??? 1.28??? 0.10

(0.13) (0.12) (0.16) (0.18)
Country fixed effects yes yes yes yes
Industry fixed effects yes yes no no
Region-industry fixed effects no no yes no
Opening decade-industry fixed effects no no no yes
Number of observations 735 735 735 735
Number of countries 35 35 35 35
R2 0.30 0.30 0.39 0.36

Notes: The dependent variable in all the regressions is the difference in the average growth rate
of each industry’s total value added under liberalised and nonliberalised regimes. Dependence
on external finance is measured using young firms only. Standard errors clustered at the country
level are shown in parenthesis. One, two and three asterisks indicate coefficients significantly
different from zero at 10%, 5% and 1% level respectively.

the development process. If any correlation exists between the development pro-

cess and land inequality, as suggested by Alesina and Rodrik (1994), or financial

development, then the coefficients may be biased.5

In both tables it is possible to observe that the inclusion of the interaction terms

with changes in real GDP per capita and changes in averages years of schooling

do not change the results obtained in column 4 of tables 1 and 2 in any significant

way. With regards to the regressions with differences in growth of value added as

5Tables 4 and 5 only include interaction terms between the dependence on external finance
and changes in real GDP per capita or average years of schooling over the two periods. However,
the results are also robust to the inclusion of interaction terms with the level of real GDP per
capita and average years of schooling at the beginning of the whole period when the economy is
still closed. The results are available upon request.
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the dependent variable, it is still the case that the coefficient on the interaction

term with land inequality is negative but insignificant. On the other hand, land

inequality has a negative and significant effect on the growth rate of the number of

establishments in differences when interacted with external financing. The size of

the coefficient is also statistically not different among these specifications. On the

other hand, none of the new interacted terms enter the regressions in a significant

way.

Columns 3 and 4 of tables 4 and 5 perform a different type of robustness check.

Even after controlling for economic development and human capital, the coefficient

on land inequality may still be capturing the effect of some other variable, such

as institutions or liberalisation occurring at different times for different industries

within the same country, a potential shortcoming of using the Sachs-Warner Index

as argued in section 3. The main difficulty, however, is getting hold of reliable data

to control for such variables and, therefore, column 3 includes region-industry fixed

effects to act as a catch-all vector for all these potentially heterogeneous effects.

The use of regional dummies to control for institutions is not new and, indeed,

Acemoglu et al. (2001) and Frankema (2006) show that institutions vary more

widely across regions than within them. It is also arguable that countries in the

same region have usually adopted similar trade policies in terms of which industries

to protect (see Goldberg and Pavcnik, 2007).

The results show that while there is no significant change in the coefficient

on the interacted term on land inequality in the regression for the growth in the

number of establishments in differences (table 5) and, thus, the coefficient is still

negative and statistically significant at the 5% level, the coefficient on the same

term in the regression for the growth in value added in differences (table 4) remains
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Table 5: Growth in number of establishments in differences – robustness checks

Economic Human Timing of Share of
development capital Regions liberalisation no. of firms

∆ industry’s share of -0.76 -0.75 -0.77 -0.76
total value added (0.50) (0.50) (0.57) (0.51)
∆ industry’s share of -2.50??

number of establishments (1.17)
Land inequality × -0.66?? -0.65?? -0.74?? -0.61? -0.57??

external dependence (0.32) (0.33) (0.34) (0.32) (0.29)
∆ financial development × -0.41 -0.53 -0.60 -0.41 -0.48
external dependence (0.42) (0.42) (0.39) (0.37) (0.43)
∆ real GDP per capita × -0.00
external dependence (0.00)
∆ avg. years of schooling × 0.06
external dependence (0.06)
Constant 0.16 0.14 0.13 0.07 -0.21

(0.14) (0.14) (0.31) (0.23) (0.21)
Country fixed effects yes yes yes yes yes
Industry fixed effects yes yes no no yes
Region-industry fixed effects no no yes no no
Open.-industry fixed effects no no no yes no
Number of observations 648 648 648 648 675
Number of countries 30 30 30 30 31
R2 0.49 0.49 0.52 0.50 0.49

Notes: The dependent variable in all the regressions is the difference in the growth rate of
the number of establishments in each industry under liberalised and nonliberalised regimes.
Dependence on external finance is measured using young firms only. Standard errors clustered
at the country level are shown in parenthesis. One, two and three asterisks indicate coefficients
significantly different from zero at 10%, 5% and 1% level respectively.

insignificant but now turns from negative to positive. All the other coefficients do

not change significantly.

Column 4 of tables 4 and 5 includes fixed effects interacting industry and the

decade in which the country liberalised. The rationale behind this is that it is

possible that certain industries were favoured from being exposed to international

markets at a particular time and that the timing of liberalisation is correlated

with land inequality. While Caselli (2010) shows that there seems to be no such

correlation between land inequality and the timing of liberalisation in a similar

sample of countries used here, it is still important to control for this potential
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issue. However, the results confirm that this is not a potential source for biased

coefficients since none of the coefficients change significantly, except that the co-

efficient on the interaction with land inequality is significant at the 10% level due

a slightly smaller point estimate.

Column 5 of table 5 includes the difference in industry’s share of the number of

establishments in manufacturing at the beginning of each period under liberalised

and nonliberalised regimes instead of the difference in industry’s share of total

value added in manufacturing. The reasoning is that in all the regressions for the

growth in the number of establishments in differences the variable controlling for

convergence did not show any significance and, therefore, it might be important to

control for another source of heterogeneity among industry-country pairs. While

the coefficient on the difference in industry’s share of the number of establishments

is negative and significant, all other coefficients do not change significantly.

The final set of robustness checks looks back at the original hypothesis pre-

sented in section 2. It was suggested that people’s ability to open a new firm

after trade liberalisation may depend on a sector’s external financing needs for

new firms as well as people’s capacity to finance this out of their own wealth

or through borrowing. The wealth component and, therefore, inequality, should

be less important the easier it is for people to finance the new activity through

borrowing from the market, which in turn depends on the level of financial de-

velopment. Thus, in countries with lower financial development the relationship

between inequality and the growth gains from trade through credit constraints

should be stronger.

In order to test this hypothesis in more detail, table 6 presents the results for

the same regression in column 4 of tables 1 and 2, but with the current sample of
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Table 6: Growth in differences – below and above median for financial develop-
ment

∆ growth value added ∆ growth no. of firms
Below median Above median Below median Above median

∆ industry’s share of -4.05??? -5.95??? -1.38?? 0.19???

total value added (0.94) (2.25) (0.68) (1.07)
Land inequality × -0.08 -0.80 -0.36?? -0.90
external dependence (0.26) (0.52) (0.14) (0.87)
∆ financial development × -0.20 0.34 -0.03 -0.96?

external dependence (0.24) (0.27) (0.10) (0.52)
Constant 1.66??? -2.47??? 0.30?? -2.45???

(0.13) (0.33) (0.15) (0.36)
Country fixed effects yes yes yes yes
Industry fixed effects yes yes yes yes
Number of observations 351 384 318 330
Number of countries 17 18 14 16
R2 0.32 0.33 0.29 0.54

Notes: The dependent variable in the first two columns is the difference in the average growth
rate of each industry’s total value added under liberalised and nonliberalised regimes, while in
the last two columns the dependent variable is the difference in the growth rate of the number
of establishments in each industry under liberalised and nonliberalised regimes. Dependence on
external finance is measured using young firms only. Standard errors clustered at the country
level are shown in parenthesis. One, two and three asterisks indicate coefficients significantly
different from zero at 10%, 5% and 1% level respectively.

countries split between those with a level of financial development at the beginning

of the whole period below the median and those above the median.

The first two columns look at the the growth rate of value added in differences

as the dependent variable and the results show that there are no statistically sig-

nificant differences between the two samples. On the other hand, the last two

columns focus on the difference in the growth of the number of firms and two

interesting results can be observed. First, the coefficient on the interaction term

with land inequality is negative for both sets of countries, but it is statistically

significant at 5% level only for those countries with a level of financial develop-

ment below the median (column 3), as predicted by the hypothesis in section 2.

However, it is still the case that due to the large standard errors in the second set
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of countries, possibly caused by the much smaller samples used, the coefficients

are not statistically different between the two sets of regressions. Yet, there is

some evidence that land inequality affects the growth gains from trade through

the credit constraints channel when domestic financial institutions are not well

developed.

Second, for those countries with a level of financial development above the me-

dian the interaction term with changes in financial development is negative and

statistically significant at 10% level (column 4). This implies that industries with

high external financing needs in countries that expanded credits to the private

sector more between the beginning of the whole time period and the year of lib-

eralisation fared better during the period that the economy was closed to trade

than later. While this result may be counterintuitive, it agrees with the evidence

from Braun and Raddatz (2007) who find that domestic financial development has

a smaller effect on growth in countries that are already open to trade.

5 Conclusion

This paper tests the hypothesis that credit constraints are the main mechanism

through which wealth inequality, here proxied by land inequality, affects negatively

the growth gains from trade liberalisation in developing countries. This question is

important because empirical evidence shows that not all countries grow faster after

opening to trade, as predicted by standard models and hoped by trade liberalisers.

Therefore, understanding which factors can limit a country’s growth potential

after trade liberalization can help policymakers design policies that augment the

benefits derived from trade liberalisation.
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The empirical analysis finds a negative but insignificant coefficient when the

difference in growth of value added under liberalised and nonliberalised regimes

is regressed on the interaction term between inequality and external financial de-

pendence, but a negative and significant coefficient is found on the same regressor

when growth of the number of establishments in differences is used as the depen-

dent variable.

This evidence suggests that in developing countries inequality has a long-term

effect on the growth gains from trade liberalisation by affecting agents’ decision to

start up a new business and that availability of credit to a wider range of firms,

i.e. financial widening, can help alleviate this negative effect on growth.
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