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This study analyses the impact of trade on within-country inequality using a panel data set
from 65 developing countries [see, Appendix (Table A-2)]. This study differs from the ex-
isting literature on distributional impact of trade by explicitly noting the importance of de-
velopment stage in shaping the link. The analysis shows that the effect of trade on inequality
depends upon the level of GDP-per-person (to some extent a proxy for economic develop-
ment) of the trade-integrating economy. Among the developing economies, those with a
high level of GDP-per-person enjoy a favourable effect of trade openness on income distri-
bution, while the impact is unfavourable for those with low GDP-per-person. In sum, trade
does not accentuate ameliorates inequality in developing countries with the low level of
economic development - the opposite of the prediction of standard economics [Heckscher-
Ohlin (HO) Model]. The HO model implies that free trade between labour-intensive (de-
veloping) and capital-intensive (developed) countries should lead to more specialization in
labour-intensive products in developing and capital-intensive products in developed coun-
tries. This should bid up the price of labour, relative to capital in developing countries, and
vice versa in developed countries, increasing inequality in developed countries and decreas-
ing it in developing countries. The Stolper-Samuelson theorem has similar consequences.
Findings of the study are robust to the sensitivity analysis, different estimators, inclusion
of regional and time effects.

I. Introduction

This paper studies the relationship between increasing openness to trade and
within-country inequality. Inequality has increased substantially all over the world
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during the last three decades.1 The inequality is increasing both within and among
countries. Similarly, in recent decades, globalization has also increased substantially
- whether measured in trade flows, FDI, capital flows, or off-shoring - in both de-
veloped and developing countries.

These parallel developments have led to a natural conjecture that in-creas-
ing inequality is a result of increasing trade, and therefore, now increasing glob-
alization is considered as one of the reasons for the increasing trend of
inequality. Until the 1990s, the main theoretical framework to explain the rela-
tionship between trade and inequality was the Hecksher-Ohlin (HO) model. In
its simplest form, the HO model predicts that abundant factors have more return
in an open economy; in developed countries it is skilled labour and capital
which will benefit more from trade opening, and in developing countries it is
unskilled labour.

A number of studies have shown that inequality has increased in developing
countries as a result of trade reforms ]see Berman et al. (1994), Autor et al. (1998),
Hanson and Harrison (1999) and others]. Such a positive impact of increasing trade
on inequality has undermined the simple theoretical predictions of the HO model.
In other words, increasing inequality with increasing globalization was at odds with
simple predictions of the HO model.

These findings led researchers to explore for other causes of increasing inequal-
ity. One main explanation is skilled-biased technology, which implies that changes
in technology are biased towards skilled workers. Some other explanations are the
weakening of labour unions, unequal access to schooling, and immigration [Free-
man (2004)].

Wood (1994) shows that a 3-factor model with labour, capital and above-basic
education:

a) works better than a two-factor model,
b) substantially changes HO predictions,
c) but HO is right that trade opening with poor countries raises inequality within

rich countries.

Overall, most economists were sceptical of assigning central importance to
trade as main cause of increasing inequality [Freeman (2004), Harrison, McLaren
and McMillan (2011)].

The literature was also at odds with respect to existing trade theories. This led
to new theories which focus on heterogeneous firms, labour market frictions and
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incomplete contracts. These new theories provide insights into the effects of trade
on income inequality. There are number of ways through which trade might con-
tribute to inequality. However, this paper mainly focuses on the possibility that it
is development itself (roughly proxied by mean GDP) that determines the impact
of trade on inequality.

In the literature, the role of trade in explaining inequality is mainly generalized
for all developing countries. However, developing countries at different levels of
economic development differ in capacity to spread it to their poorer populations,
the employment and consumption gains from free trade. The countries at lower
level of economic development have, for example, weak trade unions, labour mar-
ket frictions, and unequal access to schooling compared to developing countries
with higher GDP-per-person.

The authors focus trade as main cause of inequality but differentiate between
low-income and high-income developing countries. It is argue that the impact of
trade on inequality can vary depending upon the level of economic development
for following reasons. First, countries at lower level of economic development lack
domestic conditions which help poor to take advantage of more open trade. Second,
in trade-integrating economies, markets such as labour and financial market are
comparatively underdeveloped. The better domestic markets help poor to take the
advantage of increasing trade.

The importance of economic development in shaping the link between trade
and inequality is also focused in the study. In other words, this study attempts to
investigate whether the inequality impact of trade depends on the level of economic
development. Attempts have been made to answer the following questions: First,
what is the impact of trade on inequality within developing countries? Second, does
the inequality impact of trade vary depending upon different levels of development
in developing countries?

The HO model says that impact of more open trade on within-country Gini
varies between developing and developed countries. This effect changes from in-
equality-reducing to inequality-increasing. The critics of HO model say that either
there is no causality between more open trade and changing the impact of trade on
within-country Gini between developing and developed countries or the impact is
opposite. Our model says that rising openness to trade leads to fall within-country
Gini only in high-middle income countries that is shifting from positive (inequal-
ity-increasing) to negative (inequality-decreasing).

The rest of the discussion is structured as follows: Section II provides a review
of the related literature and theory on the predictors of inequality. Section III pres-
ents methodology for the study. Section IV provides a discussion on data and esti-
mation procedure. Section V puts forward the results derived from the research
questions and a discussion on these results. Finally, Section VI concludes and pro-
vides policy implications.
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II. Literature Review

The Heckscher-Ohlin (HO) model, in its simplest form, predicts that a nation
specializes in a product requires an intensive use of its abundant factors of produc-
tion. Since developing countries are abundant with low-skilled labour, they spe-
cialize in labour intensive products. The demand and wages for low-skilled labour
tend to increase during the process of products specialization based on labour in-
tensive production techniques. Thus, more employment per person – and, at or near
full employment, increasing wage-rates relative to profit rates - help to narrow down
the existing inequality gap.

Nevertheless, predicted lower inequality by the HO model depends on the as-
sumption of similar technologies across countries. If this assumption is dropped –
and if more openness to trade also brings more technology diffusion from developed
nations to developing nations – then such diffusion generates a skill premium.
Therefore, the demand, and hence employment and wage-rates, for high skilled
labour tend to increase relative to those for unskilled labour. This raises overall
within-country inequality, counteracting the prediction of the HO model: wage gaps
tend to widen as a developing country becomes more open to trade [see, for exam-
ple, Berman et al. (1994), Autor et al. (1998), Feenstra and Hanson (1996), (1997)].
They propose a model where there is a continuum of goods ordered along a ladder
whose steps are characterized by different levels of skill intensity. Trade liberaliza-
tion would shift the production of intermediate inputs (through trade and foreign
direct investment) from developed to developing countries.2

While such products would be characterized as unskilled labor-intensive from
a developed country’s perspective, they appear to be skilled-labor-intensive from a
developing country’s point of view. In this way, average skill intensity, and there-
fore, the demand for skilled labor increase both in the North and in the South, in-
ducing a rise in the skill premium in both areas. Zhu and Trefler (2005) had
extended Feenstra and Hanson’s model to a case without foreign direct investment
but with a Ricardian source of comparative advantage added to that based on the
factor endowment. In their model, technological catch-up by the developing coun-
try, causes a shift in the production of the least skill-intensive Northern goods to
Southern countries, where they become the most skill-intensive goods produced,
thus leading to a rise in the demand for skilled labor in both the developed and de-
veloping countries. Therefore, more trade raises inequality in all countries – “except
that trade lowers inequality in high-middle income countries.”

In the literature, many other studies note the skill-enhancing role of trade
through upgrading technologies in the developing world. For example, Barba et al.
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(2002) note that increasing imports allow a developing economy to upgrade its
technology through the imports of mature and second-hand capital goods. Ace-
moglu (2003) also argues that trade openness leads to technical upgrading by al-
lowing a rise in the international flows of capital goods.  When the modern skill
intensive technologies were rapidly adopted by South, demand and wages of skilled
labour increased; that, in turn, increased inequalities in developing countries. Since
unskilled labour also acquire the skills in this process, the within-country Gini is
also likely to fall. Our results show that this happens in developing countries with
high income levels.

Technological upgrading in developing countries, not only helps in having bet-
ter access in the markets of developed countries but also saves the sunk costs of
technological innovations.  A study by Gerschenkron (1962) points out that a lagged
developing country directly jumps on relatively new technology and hence exploits
the benefits of late comer. A study by Perkins and Neumayer (2005) also supports
this argument.

In an open economy, to have a better access in the markets of developed coun-
tries, exports also create incentives for replacement of outdated technologies. Yeaple
(2005) shows that exports based on updated technologies yield high profits.

In a case study of Mexico, Hanson and Harrison (1999) observe that firms de-
mand more white collar workers in exporting sectors as compared to non-exporting
sectors of production. Therefore, increasing exports widen inequalities. Moreover,
Berman and Machin (2004) confirm this positive association between exports and
inequality for developing countries. They find a monotonic relationship between
trade and inequality which is consistent with the HO model and inconsistent with
our findings. However, in a recent study, Majeed (2010) argues that trade accentuate
and not ameliorate inequality in the case of Pakistan which is inconsistent with the
HO model. These studies build a positive link between exports and inequality but
do not link trade to economic development. This study fills the gap by developing
a link between trade, development and inequality for developing countries.

1. Theory of Inequality Determinants

Before analysing trade as a cause of within-country inequality, some other
suggested causes are considered. The most important may be the economic de-
velopment itself. Kuznets (1955) discussed the process of population shift from
traditional to modern activities as basis for the theory of distributional change
during the course of development. The author argued that income distribution
within a country was likely to vary over- time with its progress from a poor agri-
cultural society to a rich industrial society. The average per capita income of a
rural population is usually lower than that of an urban population, whereas in-
come distribution within the urban population is more unequal. In the urban pop-
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ulation, savings are concentrated in the upper-income groups and the cumulative
effects of such savings would be the concentration of an increasing proportion
of income yielding assets in the upper-income groups. Thus, as the weight of
urban sector in the economy increases with industrialization, the country’s over-
all income distribution will tend to deteriorate until such time when the urban
sector dominates. Thereafter, the income distribution will tend to stabilize be-
cause of three factors: (i) the slower growth in the population of the wealthier
classes,3 (ii) the exploitation of the opportunities for wealth-creation offered by
technology undertaken by those whose assets are not in established industries,
and (iii) the shift of workers, away from lower-income to the higher-income in-
dustries.

The literature during the 1960s and 1970s in general, supported the hypothesis
that income inequality has an inverse-U relationship to the level of per capita in-
come. For example, Ahluwalie (1976) supported the Kuznets’s point of view.
However, the great weight of recent empirical studies challenged this hypothesis,
finding no significant relationship between inequality and per capita income. They
argue that while the Kuznets Curve, perhaps sometimes describing a cross section
of countries at a point in time, does not describe the evolution of inequality over
time within countries. For example, Anand and Kanbur (1993) estimate functional
forms for inequality-development relationship using cross-section data on 60 de-
veloping and developed countries, and reject the Kuznets hypothesis, as do Li,
and Zou (1998).

Alternative explanations for the evolution of inequality in developing countries
have been tested:

 The role and importance of financial development in reducing income in-
equality can be traced back to the earlier theoretical studies of Galor and Zeira
(1993) and Banerjee and Newman (1993). These studies show inequality-nar-
rowing effect of financial development, [Lamoreaux (1986), Haber (1991)].
On the other hand, Maurer and Haber (2003) argued that at an early stage of
financial deepening access to financial services is limited to incumbents and
will thus raise their income relevant to income of poor. Nevertheless, Green-
wood and Jovnovie (1990) predicted an inverted U-shaped relationship be-
tween financial development and income inequality. They show that initially
financial development favors rich, thereby increasing inequalities. However,
over time at higher levels of financial development, poor also benefit when
more people have access to financial system.
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 The effect of inflation on inequality is uncertain. It can increase inequalities
through its effect on individual income and can reduce inequalities in the pres-
ence of progressive tax system. The inequality widening effect of inflation is
more pronounced when wages fail to chase the increasing price levels. In de-
veloping countries, trade unions are weak and minimum wage laws are dys-
functional in the presence of weak institutions. Thus, workers are left with less
or no rise in wages, while owners of the firms enjoy benefits of rising prices
and get further rich [MacDonald and Majeed (2010)].

 The role of government in affecting income inequality is critical. The literature
does not show consensus on relationship between government spending and
inequality. Government spending might help in ameliorating inequality if its
revenues collected through taxes and transfer systems are redistributed in favor
of the poor. Papanek and Kyn (1986) test the impact of government intervention
on inequality but results of their study do not support the contention that gov-
ernment spending reduces inequality. They argue that government intervention
often benefit the elite such as the political, bureaucratic and military leadership,
rather than the poor. However, some cross-country studies [Stock (1978), Boyd
(1998), MacDonald and Majeed (2010)] find the inequality reducing effect of
government spending.

 It is widely believed that higher population growth is associated with higher
income inequality. Malthus (1803) argued that it raised food prices, lowered
money wages and raised the dependency burden. The recent census evidence
shows that this is higher for the poor. Deaton and Paxson (1997) argue that
population growth increases the size of families in the poor stratum, thereby
increasing dependency burden and inequality. Using the cross-national regres-
sions, Eastwood and Lipton (1999) point out that higher fertility increases
poverty, both by retarding economic growth and by skewing distribution against
the poor. Eastwood and Lipton (2001) find a considerable effect of population
on poverty: ‘the average (developing) country in 1980 had a poverty incidence
of 18.9 per cent; had it reduced its fertility by 5 per 1000 throughout the 1980s
(as did many Asian countries), this figure would have been reduced to 12.6 per
cent.4 Ahlburg and Cassen (2008) argue that the source of population change
and timing of the measurement of association between population and poverty
also matter. If family size increases because of a birth, poverty may rise because
more mouths are trying to consume the same amount of resources. The death
of an adult may increase the likelihood of the family becoming poor unless
there are offsetting factors such as increased resources flowing in from relatives
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or increased work by other family members. Finally, investment in human cap-
ital can be expected to reduce income gaps as higher education improves skills,
productivity and labour income.

III. The Methodology

This section discusses an empirical model to estimate the relationship between
inequality and trade. In the literature, many studies have modelled Kuznets hypoth-
esis to estimate the inequality determinants. For example, Randolph and Lot (1993),
Ram (1995) and Iradian (2005) have modelled inequality as follows: 

log Giniit = it + γ1 log Yit + γ2 log Y2
it + Xit + it (1)

(i  = 1, ...  ...  ...  N; t=1, ...  ...  ... T)

Log Giniit = natural logarithm of the Gini Index,
Log Yit = natural logarithm of income per capita, adjusted with PPP,
Log Y2

it = square term controls nonlinear relationship between economic
development and inequality,

Xit = row vector for control variables,
εit = disturbance term.

Equation (1) is conventionally used to test for the Kuznets hypotheses. The ex-
pected signs for γ1 and γ2 are positive and negative, respectively. Following the sug-
gestions of Barro (2000) and others, Equation (2) includes openness to trade
[measured as (M+X)/GDP)], which is main focus of this study.

log Giniit = it + γ1 log Yit + γ2 log Y2
it + γ3 [Tradeit/Y] + Xit +it (2)

According to the Stolper-Samuelson theorem the expected sign for γ3 depends
on comparative advantage of an economy relative to its trading partners.

log Giniit = it + γ1 log Yit + γ2 log Y2
it + γ3 [Tradeit/Y] + (3)

γ4 [Tradeit *  DevelopmentitY] + Xit + it

Equation (3) introduces an interactive term for trade and economic development
to assess whether the effect of trade varies depending upon the level of economic
development. In this study, per capita income (PCY) is used to measure the level
of economic development. It is important to note that there are familiar problems
with this proxy. Two of these are: (a) mineral economies are different, i.e., high (or
rising) mineral-based GDP often goes with little or no improvement in other signs
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of development or even fall in mass poverty; (b) Sub-Saharan Africa GDP data are
very weak – it has been tested whether findings of this study are affected by ex-
cluding the sub-Saharan African countries.

Cross-country inequality variation depends on other factors such as the gov-
ernment size, education and population growth. Higher targeted government spend-
ing could reduce inequalities, to the extent that rent seeking activities are avoided
and the government spending enhances possibilities and opportunities for the poor
[see Stock (1978), Boyd, (1998), Iradian, (2005)]. A rise in human capital can be
expected to narrow down the gap between poor and rich as people with high in-
vestment in human capital have less chances to fall in poverty trap. A better proxy
for this could be government spending on health and education, however, in this
analysis, the government spending at aggregate level is mainly focused. Equation
(3) can be rewritten as:

log Giniit = it + γ1 log Yit + γ2 log Y2
it + γ3 [Tradeit./ Y] +γ4 [Tradeit * (4)

Developmentit  Y] + γ5 log Git + γ6 log HKit + γ7 Popit+it

Git = natural log of government spending as proxy for government spending
on social sector,

HKit = measured as secondary school enrolment rate,
ΔPopit = percentage change in total population over the given household survey year.

IV. Data and Estimation Procedure

The income inequality data may not be comparable across countries due to dif-
ferences in definitions and methodologies. This study uses Gini coefficient to meas-
ure income inequality, which is one of the most popular representations of income
inequality. It is based on Lorenz Curve, which plots the share of population against
the share of income received and has a minimum value of zero (case of perfect
equality) and maximum value of one (perfect inequality).

The data set is a mixture of Ginis of (a) per-person (occasionally per-adult-
equivalent): per-household and per-tax-unit (per-person Ginis are lower, often 10-
20 per cent lower than per-household or per-tax-unit Ginis). Per-adult-equivalent
Ginis are lowest; (b) consumption and income: consumption Ginis are lower, often
by 15-25 per cent. However, this does not matter in this study given the fact that
panel data appear to reduce the problem via first-differencing. Despite that, there
will be specification error and loss of information if Ginis with quite different ref-
erents are entered uncorrected as if they were comparable. Also, bias may be intro-
duced, e.g., if higher-income developing-country Ginis are likelier to be measured
on a consumption-per-person basis: costlier to collect and process, but better.
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In this study Gini coefficients which are of high quality and consistent over
time are used. However, Ginis, the most popular inequality measure, have problems
familiar to the literature. Alternatively: Theil l, Theil t, and ratio of top to bottom
decile (or quintile) in mean income or consumption per person also have problems.
All inequality measures are under-estimates, because the poorest and richest, for
different reasons, are grossly under-represented in the household surveys.

Having explained these problems, later work which might resolve them by
using alternative measures of inequality is suggested. To address the problem of
inconsistency resulting from the use of Gini coefficients based on expenditure and
income, included a dummy variable with a value of one for inequality observations
that are based on consumption and zero otherwise was included.

Iradian (2005) introduces the idea of a comparable cross country data series and
the study closely follows this approach by extending the data set for different vari-
ables for a longer period. To make the data more comparable, this study takes data

TABLE 1

Data Sources and Variables Definition
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Variables Definitions Sources

Per capita
real GDP

GNP per capita adjusted with purchasing power parity
(PPP). [1]

Gini coefficient
It is a measure of income inequality based on Lorenz
curve. [3] & [4]

Secondary
school
Enrolment

The secondary school enrolment as % of age group is at
the beginning of the period. It is used as a proxy of in-
vestment in human capital.

[1]

Inflation Inflation rates, calculated from consumed price index. [2]

Private credit
It represents claims on the non-financial private 
sector as % of GDP. [2]

Government
expend.

Government expenditures as share of GDP.
[2]

Population Population growth rates. [1]
M2 It represents broad money as % of GDP. [2]
Trade openness It is the sum of exports and imports as a share of GDP. [1]
Remittances International migrants’ remittances as % of GDP. [1]

FDI Foreign direct investment as % of GDP. [1]
Financial Inter-
mediation (FI)

The level of Financial Intermediation is determined by
adding M2 and credit to private sector as % of GDP. [2]

Sources: (1) World Bank, World Development Indicators online data base, 2009; (2) International Financial Sta-
tistics online data base, 2009; (3) UNDP (2008); (4) Iradian (2005).



on variables in the form of averages between each pair of two successive survey
years. A panel data for 65 developing countries for the period 1970 to 2008 has been
assembled. The minimum and maximum number of observations for each country
is three and nine respectively. However there are very few countries with minimum
observation. All averages are based on averaging of successive survey years.

1. Estimation Technique

The estimation procedure for the inequality model is discussed now. The use of
pooled time-series and cross-section data provide large sample that is expected to
yield efficient parameter estimates. Ordinary Least Squares (OLS) has a problem of
omitted variable bias. If region, country or some group specific factors affect in-
equality, explanatory variables would capture the effects of these factors and esti-
mates would not represent the true effect of explanatory variables.

This analysis is based on Two Stage Least Square (2SLS), technique of estima-
tion. This technique addresses the issue of endogeniety which is covariance between
the independent variables. The error term is not equal to zero and also addresses the
problem of omitted variables bias. The alternative econometric techniques such as
Limited Information Maximum Likelihood (LIML) and Generalized Methods of
Moments (GMM) are also used.

In this study, the main focus is made on the Generalized Method of Moments
(GMM) estimation technique that has been developed for dynamic panel data analy-
sis [Holtz-Eakin et al. (1990), Arellano and Bond (1991), Arellano and Bover (1995),
and Blundell and Bond (1998)]. GMM controls for endogeneity of all explanatory
variables, allows for the inclusion of lagged dependent variables as regressors and
accounts for unobserved country-specific effects. For GMM estimation, sufficient
instruments are required. Following the standard convention in literature; the equa-
tions are estimated by using lagged first difference as instrument.

2. Data Diagnostic Tests

If a regression model is not specified correctly, it may lead to unbiased and in-
efficient results which may leave us with incorrect analysis of the data. We have ap-
plied the following data diagnostic tests:

a) Model Specification Test

To check correct specification of the basic model [Equation (3) and (4)], the
LINK test and Ramsey Regression Equation Specification Error Test (RESET) test
are applied. Since P-values > 0.05 of the squared terms in the LINK test and for
Ramsey RESET test, it is inferred that our models are specified correctly.
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TABLE 2(a)
Link Test for Equation (3)

Dependent Coefficients Std. Err. T-stats Prob.
Variable- Inequality Value>t
Hat -7.270323 4.3826680 -1.66 0.098
Hat-square 1.156941 0.6129198 1.89 0.060
Constant 14.750240 7.8238460 1.89 0.060

TABLE 2(b)
Ramsey RESET Test for Equation (3)

Ramsey RESET test using powers of the fitted values 
of dependent variable (inequality)

Ho:  model has no omitted variables
F(3, 328) =      1.4000
Prob > F =      0.2417

TABLE 2(c)
Link Test for Equation (4)

Dependent Coefficients Std. Err. T-stats Prob.
Variable- Inequality Value>t
Hat -1.1971790 2.4129270 -0.50 0.620
Hat-square 0.3010419 0.3304999 0.91 0.363
Constant 3.9996620 4.3966750 0.91 0.364

TABLE 2(d)
Ramsey RESET Test for Equation (4)

Ramsey RESET test using powers of the fitted values of
dependent variable (inequality)

Ho:  model has no omitted variables
F(3, 259) =      3.0500
Prob > F =      0.0291
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b) Multicollinearity Test

In order to check the multicollinearity the Variance Inflation Factor (VIF) test
is applied. VIF is equal to the invese of 1- R2 VIF= (1)/(1-R2). It can be observed
in Table 3 that there is no evidence of multicolliniarity because for all independent
variables and their mean value, the VIF is fairly small.

c) Normality Test

Normality tests are used to determine whether data set have normal distribution and to
determine whether the random variable underlying the model is distributed normally. In
order to check the normality of the residuals obtained from Equations (3) and (4), Shapiro-
Wilk test of normality is applied. The null hypothesis is that residuals are distributed nor-
mally. The probability values of the Shapiro-Wilk test is looked and the null hypothesis
that residuals are normally distributed at 1 per cent level of significance is accepted.

TABLE 3

Multicolliniarity Tests

Variable VIF 1 / VIF
Human Capital 3.32 0.301328
Population 2.62 0.381115
GDP per Capita 2.18 0.457779
Trade Openness 1.51 0.660228
FDI 1.39 0.717704
Remittances 1.23 0.811938
Government Expenditures 1.19 0.838002
Inflation 1.15 0.866690
Mean VIF 1.83

TABLE 4

Shapiro-Wilk Test of Normal Data for Equations (3) and (4)

Variable Equations Observations W V Z Prob>z

Residual 3.3 336 0.78492 50.677 9.264 0.10
Residual 3.4 271 0.95003 9.7300 5.315 0.10
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V. Results and Discussion

In estimation, the focussed Equation (3) models the Kuznets’ inverted U-
Shaped hypothesis and non-linear inequality effect of trade openness. The estima-
tion strategy is as follows: First, parameter estimates have been obtained for all
selected developing countries. Second, additional control variables are introduced
to test the sensitivity of trade openness effect on inequality. Third, parameter esti-
mates have been replicated using alternative econometric techniques to address the
possible presence of endogeneity problem and to assess the robustness of results.
Fourth, a number of robustness checks have been applied to test the consistency
and stability of main findings of the study.

Column (1) of Table 5 reports results for inequality effect of trade in all selected
developing countries using Ordinary Least Square (OLS) econometrics technique.
The parameter estimate on trade openness is significant with positive sign implying
that, on its own, openness exerts an adverse influence on inequality in developing
countries. This finding is consistent with the prediction of theoretical models of
technological diffusion and skill premium. However, this positive influence disap-
pears when interactive effect of trade and development is estimated. The interaction
effect of trade openness and development is negative and significant implying that
trade helps to reduce inequalities in countries which are at higher levels of economic
development. Thus, as developing countries move up the income scale - the  in-
equality-increasing effect of rising trade openness comes to be outweighed by the
inequality-reducing effect, as openness rises, of (Openness*GDP-per-person). This
is our central finding - that development turns trade, via the interaction effect, from
inequality-increasing into in inequality increasing.

The direct impact of trade on inequality is 0.02 while the indirect im-pact is -
0.003 (see, Tables 6 and 7). The positive direct impact of trade on inequality out-
weighs the indirect negative impact of trade openness at lower level of economic
development. Nevertheless, the negative indirect impact keeps increasing with the
increasing level of economic development. After certain points it outweighs the
positive impact and have been calculated at $4027 per person per year.

Findings of the study suggest that one unit of rise in (M+X)/Y leads to a 1.5 per
cent rise in the Gini for the average developing country in the lower half of GDP-
per-person (i.e., $935 per person per year and above), but to a 0.2 per cent fall in the
Gini for an average developing country in the upper half of GDP-per-person (i.e.,
$3706 per person per year and above), assuming other factors remain constant.

The remaining columns of Table 5 show that our results are robust to inclusion
of the additional control variables, i.e., sensitivity analysis shows that findings of the
study are not sensitive to the inclusion of different control variables. The analysis
also shows that financial development and government spending help to decrease in-
equalities while population growth and inflation tend to worsen the inequalities.
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Table 6 replicates the benchmark findings using alternative econometric tech-
niques. The coefficient on trade openness on the Gini enters robustly positive and
significant at 1 per cent; but the interaction effect of trade openness and GDP-per-
person on the Gini is always (robustly) negative and significant at 1 per cent. The
latter effect becomes increasingly dominant at higher or rising GDP-per-person
among the developing countries. There, the inequality effect of trade openness
varies depending upon the level of economic development.

1. Robustness Checks

In the literature (Sector II), some studies have noted the limitations of cross-
country regression analysis. For instance, studies by Leamer (1983), Levine and
Renelt (1992) and Hoover and Perez (2004) points out that cross-country regres-
sions are sensitive to different robustness checks. A number of tests are applied to
test the stability and consistency of main findings. This section provides discussion
and interpretation of the robustness analysis.

Although, trade causes adverse effect on income inequality, it is possible that
this effect is not consistent across regions. In order to assess the robustness of find-
ings of this study to the regional effects, seven regional dummies are introduced:
East Asia and Pacific, Europe and Central Asia, Middle East and North Africa, Latin
America and Caribbean, South Asia and Sub-Saharan Africa. After including the re-
gional control variable, results have been reported in Table 7. It is evident form all
columns of the table that our results are not sensitive to regional specific factors.

It is important to note that there are familiar problems with the proxy of eco-
nomic development. Two of these are: (a) Sub-Saharan Africa GDP data are very
weak [see, for details, Lipton (2013) and Jerven (2013)]. It is evident from Table 7
that coefficients for the Sub-Saharan Africa are insignificant; (b) mineral economies
are different, i.e., high (or rising) mineral-based GDP often goes with little or no
improvement in other signs of development or even fall in mass poverty. Keeping
in view these limitations of the proxy of economic development, the empirical
analysis have been replicated, excluding the Sub-Saharan Africa countries and min-
eral economies.

In Table 8 we have replicated the benchmark findings, excluding the Sub-Sa-
haran Africa. This is because of poor nation accounts for these countries. The mag-
nitudes of coefficients do change but the direction of effect and levels of
significance remain same. Findings of the study remain consistent after the exclu-
sion of sub-Saharan Africa.

It is possible that the benchmark findings are not consistent across different
decades. In order to control these time effects four dummy variables: 1970s, 1980s,
1990s, and 2000s, have been used. Table 9 replicates the benchmark finding using
time related fixed effects. The results are robust to inclusion of the time specific ef-



PAKISTAN JOURNAL OF APPLIED ECONOMICS58

TABLE 8

Inequality in Developing Countries Excluding Sub-Saharan Africa

Variables 1 2 3 4
2SLS 2SLS GMM GMM

Log (per capita GDP) 2.139*** 1.871*** 2.088*** 1.837***
(6.077) (5.476) (7.322) (6.588)

Log (per capita GDP) squared -0.114*** -0.106*** -0.111*** -0.103***
(-5.099) (-4.986) (-6.095) (-5.969)

Trade Openness 0.0205*** 0.0124*** 0.0206*** 0.0127***
(5.049) (2.859) (5.459) (3.135)

Trade * Economic Development -0.00236*** -0.00146*** -0.00236*** -0.00148***
(-5.126) (-2.939) (-5.546) (-3.169)

Human Capital -0.000373 -2.81e-05 -0.000711 -0.000264
(-0.487) (-0.0387) (-1.028) (-0.393)

Population 0.0349** 0.0341** 0.0329** 0.0303**
(2.122) (2.086) (2.326) (2.018)

Government Expenditures -0.00355*** -0.00279** -0.00427*** -0.00328***
(-2.749) (-2.259) (-3.538) (-2.625)

Inflation 0.00115** 0.000642 0.00131*** 0.000792**
(2.477) (1.441) (3.473) (2.210)

East Asia and Pacific -0.180*** -0.221** -0.184*** -0.206***
(-6.420) (-2.536) (-6.466) (-3.334)

Europe and Central Aisa -0.268*** -0.292*** -0.264*** -0.278***
(-7.561) (-3.737) (-9.406) (-5.591)

Middle East and North Africa -0.253*** -0.293*** -0.249*** -0.271***
(-5.913) (-3.004) (-7.259) (-3.738)

South Asia -0.214** -0.193**
(-2.272) (-2.567)

Latin America and Carrabin 0.0153 0.0317
(0.166) (0.440)

Constant -6.001*** -4.334*** -5.760*** -4.205***
(-4.355) (-3.123) (-5.168) (-3.704)

Sargan-Test 5.97 4.06
(0.05) (0.13)

Basmann-Test 5.7 3.80
(0.06) (0.15)

Hansen-Test 4.8 3.5
(0.10) (0.18)

Observations 189 189 189 189

R-squared 0.718 0.756 0.717 0.755

Note: T-stats are in parenthesis: *denotes statistically significant at the 10% level. **denotes statistically signifi-
cant at the 5% level. ***denotes statistically significant at the 1% level.
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fects. The independent effect of increased trade openness on inequality is inequal-
ity-widening, while the combined effect of increased trade openness and its interac-
tion with real GDP-per-person is inequality-narrowing. Therefore, relatively
developed economies are in better position to take favourable effects of trade. To
check the validity of instrument variables Sargan and Hansen tests have been applied.
The p-values of these tests do not reject the null hypothesis, and therefore, instrument
variables are valid and our results are not plagued by the endogenity problem.

The countries at lower levels of economic development have, for example, weak
trade unions, labour market frictions, fragile financial sector and unequal access to
schooling as compared to developing countries with higher GDP-per-person. To re-
flect the domestic conditions of a trade integrating economy proxies are employed
to financial development and human capital. The results reported in Table 10 show
that the direct effect of trade is inequality-increasing, while its effect in economies
with better financial development and strong human capital is inequality-deceasing.

In Table 11 results have been extended our across different levels of economic
development. The results show that the trade inequality sequence is sensitive to dif-
ferent levels of economic development. In low-income developing countries trade
causes adverse impact on inequality. In the middle income countries inequality-ef-
fect of trade is insignificant. Finally, in the high income countries this effect is re-
verse as trade reduces inequality in high income countries.

It is expected that huge rise in migrants’ remittances, also part of ‘globalization’,
must have affected inequality within developing countries substantially. In Table
12 migrants’ remittances have been used as an additional control variable to deter-
mine the direction of relationship between remittances and inequality. The param-
eter estimate on remittances turns out to be positive, however, its effect is
insignificant. Foreign direct investment (FDI), another indicator of globalization,
also has been included to see its impact on inequality. The inequality effect of FDI
turns out to be positive and significant. Nevertheless, the benchmark findings re-
main intact after inclusion of migrants’ remittances and FDI.

Since mineral economies are different, i.e. high (or rising) mineral-based GDP
often goes with little or no improvement in other signs of development or even fall
in mass poverty - keeping in view these limitations of the proxy of economic de-
velopment, the empirical analysis excluding  mineral economies have been repli-
cated. The results reported in Table 13 show that main findings of the study are not
sensitive to the exclusion of mineral economies.

Table 14 replicates the Equation (3) after controlling the effect of Gini when it
represents consumption inequality instead of income inequality. A dummy variable
have been used to isolate the effects of consumption inequality which appears to
be significant. However, the benchmark findings remain consistent even after con-
trolling for the consumption inequality. Column 3 of the Table 14 reports results
with instruments. Column 4 and column 5 reports results excluding sub-Saharan
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TABLE 10

Inequality in Developing Countries with Interactive Terms
for Financial Development and Human Capital

Variables
Dependent Variables: Inequality

1 2 3 4
OLS OLS 2-SLS 2-SLS

Log (per capita GDP) 0.794*** 1.211*** 1.395*** 2.043***
(3.582) (5.746) (3.523) (6.371)

Log (per capita GDP) squared -0.0432*** -0.0684*** -0.0786*** -0.117***
(-3.149) (-5.240) (-3.271) (-5.985)

Trade Openness 0.00502*** 0.00744*** 0.00601*** 0.00880***
(5.264) (3.865) (3.201) (2.663)

Human Capital 0.00457*** -0.000721 0.00514** -0.00126
(3.661) (-0.857) (2.387) (-1.217)

Trade* Human Capital FI -8.46e-05*** -9.79e-05***
0.00422*** 0.00454**

Trade* FI -0.00185*** -0.00221***
(-4.070) (-2.807)

Population 0.0864*** 0.126*** 0.0750*** 0.126***
(5.940) (7.521) (4.413) (5.942)

Government Expenditure -0.00717*** -0.00552*** -0.00648*** -0.00531***
(-5.702) (-4.164) (-4.274) (-3.220)

Inflation 0.00114*** 0.00108*** 0.00188*** 0.00120*
(3.948) (3.552) (3.242) (1.959)

(-5.883) (-3.504)

Constant -0.113 -1.740** -2.689* -5.261***
(-0.131) (-2.082) (-1.750) (-4.080)

Sargan-Test 1.40 1.10
(0.24) (0.29)

Basmann-Test 1.34 1.05
(0.25) (0.31)

Observations 271 267 206 203

R-squared 0.499 0.471 0.499 0.425

Note: T-stats are in parenthesis: * denotes statistically significant at the 10% level. ** denotes statistically sig-
nificant at the 5% level. *** denotes statistically significant at the 1% level.
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TABLE 11

Inequality in Developing Countries
by Disaggregated Level of Income

Variables
Dependent Variables: Inequality

1 2 3
LIC MIC HIC

Log (per capita GDP) 0.0999** 0.897** 3.221***
(2.201) (2.135) (5.066)

Log (per capita GDP) squared -0.0526** -0.189***
(-2.026) (-5.047)

Trade Openness 0.00247*** -0.000769 -0.00105**
(4.151) (-1.539) (-2.447)

Human Capital -0.000368 -0.00118 -0.00385*
(-0.212) (-1.389) (-1.762)

Population 0.0829** 0.0628*** 0.0672
(2.209) (4.141) (1.588)

Government Expenditures 0.00166 -0.0124*** -0.00750***
(0.524) (-8.388) (-2.871)

Inflation 0.00124 0.000451 0.000139
(1.621) (1.395) (0.236)

Constant 2.570*** 0.225 -9.424***
(7.403) (0.133) (-3.505)

Observations 80 110 81

R-squared 0.353 0.613 0.716

Note: LIC (Low Income Countries); MIC (Middle Income Countries); HIC (High Income Countries). The classi-
fication of low, middle and high income countries in this study follows the World Bank’s classification of countries
according to in-come level. T-stats are in parenthesis: *denotes statistically significant at the 10% level. **denotes
statistically significant at the 5% level. ***denotes statistically significant at the 1% level.
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TABLE 12

Inequality in Developing Countries
Including Remittances and FDI

Variables 1 2

Log (per capita GDP) 0.807*** 0.874***
(3.411) (3.979)

Log (per capita GDP) squared -0.0356** -0.0402***
(-2.314) (-2.842)

Trade Openness 0.0169*** 0.0160***
(4.860) (5.229)

Trade*Economic Development -0.00208*** -0.00202***
(-5.128) (-5.614)

Human Capital -0.000769 -0.000582
(-1.020) (-0.780)

Population 0.0998*** 0.110***
(5.937) (6.444)

Remittances 0.00156
(0.658)

FDI 0.0102***
(3.295)

Constant -0.563 -0.825
(-0.621) (-0.970)

Observations 266 271

R-squared 0.432 0.454

Note: T-stats are in parenthesis: *denotes statistically significant at the 10% level. **denotes statistically significant
at the 5% level. ***denotes statistically significant at the 1% level.
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TABLE 13

Inequality in Developing Countries
Excluding Mineral Economies

Variables 1 2

Log (per capita GDP) 0.923*** 0.966***
(3.829) (4.142)

Log (per capita GDP) squared -0.0448*** -0.0474***
(-2.866) (-3.149)

Trade Openness 0.0136*** 0.0140***
(3.865) (4.275)

Trade*Economic Development -0.00168*** -0.00174***
(-4.105) (-4.625)

Human Capital -0.00161** -0.00143*
(-2.048) (-1.796)

Population 0.0883*** 0.0969***
(4.857) (5.198)

Remittances 0.00255
(1.127)

FDI 0.00817***
(2.607)

Constant -0.845 -1.041
(-0.909) (-1.152)

Observations 220 223

R-squared 0.444 0.456

Note: T-stats are in parenthesis: *denotes statistically significant at the 10% level. **denotes statistically significant
at the 5% level. ***denotes statisti-cally significant at the 1% level.
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Africa and mineral economies, respectively. Finally column 6 and 7 introduce in-
teractive terms for human capital and financial development, respectively. All re-
gressions in this Table do indicate that consumption inequality does matter as its
impact is significant. Nevertheless, findings of the study remain consistent and sta-
ble after controlling the effect of Gini based consumption inequality.

After removing the outliers, results are reported in Table A-1 (see Appendix).
The basic model has been re-estimated four times; after removing, in turn, the five
values (i.e., countries) with the lowest inequality and five values with the highest
inequality. Then similarly five values with the lowest trade and five values with the
highest trade were also re-estimated. In each case, although the values of the coef-
ficients do fluctuate, the coefficients remain significant with same signs. Table A-
1 (see Appendix) suggests that our results do not depend on extreme values of the
dependent variable, or the main explanatory variable.

VI. Conclusion

This study examines the impact of trade on cross-country inequality using a
panel data set from 65 developing counties, over a long period 1970-2008. This
study differs from the existing literature on distribution impact of trade by explicitly
noting the importance of different development levels in shaping the link.

Is trade in developing countries a blessing or a curse? The evidence presented
in this paper suggests that the answer to this question is that it is ‘‘mixed blessing”:
on an average trade does widen inequality in our sample of developing countries.
However, the positive sign of the paper is that the size and sign of the impact de-
pends on a level of development that is amenable to policy action.

The results reported in this paper show that the effect of trade on inequality
could be either way depending upon the level of development of a trade-integrating
economy. Those countries that have a high level of economic development seem
to acquire a favourable effect while underdeveloped economies suffer. Thus, trade
does not accentuates, ameliorates inequality in countries with low level of economic
development.

Thus, as developing countries move up, the income scale - the  inequality-in-
creasing effect of rising trade openness comes to be outweighed by the inequality-
reducing effect, as openness rises, of  (Openness*GDP-per-person). This is the
central finding - that development turns trade, via the interaction effect, from in-
equality increasing into in inequality decreasing.

The results reported in this study show that rising real GDP-per-person turns
increasing trade openness, at very low GDP-per-person levels – via its direct ef-
fect, the friend of within-country inequality (Gini) - into its enemy via the rising
influence of the (always anti-inequality) interaction effect between trade and ris-
ing GDP-per-person. The approximate “turning-point” level of income-per-person
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is $4027 per person per year at which (other relevant variables constant at their
means) extra trade openness via direct-plus-interaction effects turns from friend
into enemy of inequality.

The analysis implies that poor of the underdeveloped countries suffer from
trade and therefore, these countries need more protectionist policies to safeguard
the interests of poor, while countries at higher levels of economic development
may follow more trade-liberalized policies as trade is not harmful for poor in
these countries.

School of Economics, Quaid-i-Azam University, Islamabad,
and School of Economics, Aix-Marseille University, France.
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APPENDIX
TABLE A-1

Inequality in Developing Countries Excluding Outliers

Variables Excluding 5 Excluding 5 Excluding 5 Excluding 5
extreme low extreme high extreme low extreme high

inequality values inequality values trade values trade values

Log (per capita GDP) 0.787*** 0.785*** 0.807*** 0.740***

(3.648) (3.656) (3.732) (3.435)

Log (per capita GDP) Squared -0.0337** -0.0338** -0.0349** -0.0296**

(-2.406) (-2.424) (-2.488) (-2.114)

Trade Openness 0.0177*** 0.0182*** 0.0179*** 0.0200***

(6.133) (6.336) (6.189) (6.745)

Trade*Eco Development -0.00212*** -0.00218*** -0.00215*** -0.00244***

(-6.263) (-6.451) (-6.329) (-6.902)

Human Capital -0.00138* -0.00124 -0.00132* -0.00129

(-1.746) (-1.582) (-1.673) (-1.649)

Population 0.0931*** 0.0919*** 0.0941*** 0.0904***

(6.561) (6.470) (6.602) (6.247)

Government Expenditures -0.00717*** -0.00696*** -0.00712*** -0.00739***

(-5.785) (-5.617) (-5.724) (-5.963)

Inflation 0.00108*** 0.000831*** 0.00108*** 0.00106***

(3.795) (2.711) (3.781) (3.705)

Constant -0.380 -0.373 -0.468 -0.247

(-0.460) (-0.453) (-0.565) (-0.299)

Observations 270 267 271 267

R-squared 0.504 0.500 0.508 0.526

Note: T-stats are in parenthesis: *denotes statistically significant at the 10% level. **denotes statistically signif-
icant at the 5% level. ***denotes statistically significant at the 1% level.



TABLE A-2

List of Developing Countries

1. Algeria 23. Honduras 45. Pakistan
2. Argentina 24. Hungary 46. Panama
3. Armenia 25. India 47. Paraguay
4. Azerbaijan 26. Indonesia 48. Peru
5. Bangladesh 27. Iran 49. Philippines 
6. Belarus 28. Ivory Coast 50. Poland
7. Brazil 29. Jamaica 51. Romania
8. Bulgaria 30. Jordan 52. Russia
9. Cameroon 31. Kazakistan 53. Senegal 

10. Chile 32. Korea Rep. 54. Slovenia
11. China 33. Kyrgyz Rep. 55. Sri Lanka
12. Colombia 34. Latvia 56. Tajikistan
13. Costa Rica 35. Lesotho 57. Thailand
14. Czech Rep. 36. Lithuania 58. Tunisia 
15. Dominican Rep. 37. Madagascar 59. Turkey
16. Ecuador 38. Malaysia 60. Uganda 
17. Egypt 39. Mali 61. Ukraine
18. El Salvador 40. Mauritania 62. Uruguay
19. Estonia 41. Mexico 63. Venezuela
20. Ethiopia 42. Morocco 64. Vietnam
21. Georgia 43. Nepal 65. Zambia
22. Ghana 44. Nigeria
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