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Abstract: We reassess the empirical relevance of the Kuznets curve using

a new inequality dataset. We use panel estimations to test for both the un-

conditional and the conditional hypothesis that includes alternative inequality

determinants. In general, we �nd that the Kuznets hypothesis is a clear empiri-

cal regularity, stable over time and robust to the use of both the Gini coe¢ cient

and the Atkinson index. However, increasing inequality in OECD countries dur-

ing the 1990s suggests a more complex inequality "tilde-pattern". Finally, we

do not �nd any evidence that trade openness a¤ects income inequality in a way

contradicting standard trade theory.
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1 Introduction

Using a newly compiled income inequality database, we reassess the empirical validity of the

Kuznets curve. In his seminal article of 1955, Kuznets introduced the concept that income

inequality �rst increases and then decreases during the process of economic development.

This hypothesis, now well-known as the Kuznets inverted-U hypothesis, has been central to

the subsequent literature on income inequality. Following Higgins and Williamson (1999)
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we can distinguish two versions. The original (strong) version presented by Kuznets argues

that labor demand drives income inequality during the development process. In the early

stages of development, labor-saving technological change and structural change (urbaniza-

tion and industrialization) widens inequality. Later on, these forces slow down and inequality

is gradually reduced. In this unconditional version inequality is driven solely by labor de-

mand.1 Alternatively, the conditional (weak) version recognizes that other factors can also

be involved. These factors can reinforce or o¤set the basic labor demand forces at play �e.g.

demographic transitions, resource endowments, governmental intervention and trade policy.

For example, trade openness can increase the supply of labor-intensive goods in developed

countries and thus decrease the income of unskilled workers and increase inequality. There-

fore, this version of the Kuznets hypothesis is conditional on alternative factors and provides

a better theoretical basis to conduct empirical studies.

There is a substantial literature that tests the continued validity of the original Kuznets�

insight. However, the lack of reliable, comprehensible and consistent inequality data has

seriously restricted the empirical analysis. Of these shortcomings, the most relevant has been

the lack of comprehensive inequality time-series data. The hypothesis is meant to analysis

the long-term relationship embodied in any development process and no single country has

a long enough time-series that can gauge such a process. For instance, in countries that

are already developed, the series do not go further back in time.2 For developing countries

inequality data are even more scarce and since they by de�nition are not developed yet,

one can only partially test the hypothesis. These limitations have given rise to the use of

cross-country regressions, which assume that each country�s income level can proxy for the

development stages of a prototypical economy. The use of cross-country regressions has well

known drawbacks and it is an imperfect substitute for time-series analysis. Nonetheless,

given the strong inequality data limitations it is the most widely used methodology.3

A second drawback of the earlier literature was that many studies used unreliable sources.

This includes information driven from regional �not national�country surveys, and surveys

not measuring all income sources. An important step toward addressing these issues was

taken by Deininger and Squire (1996), who compiled a dataset that considered only inequality

observations that ful�lled certain basic quality criteria. In addition, their dataset was larger

1The in�uential paper by Lewis (1954) had the same implications. He assumed two sectors, one traditional

with labor surplus and low wages and a modern sector with high wages. Growth was achieved by moving

labor from one sector to the other. Inequality initially increased and then decreased, as a bigger share of

workers received the higher wages of the modern sector.
2The longest series is from the United States and starts in 1944.
3The alternative approach is to use case-studies, as in the original paper by Kuznets.
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and more comprehensive than previously available compilations. This has allowed the use of

pooled estimation techniques.

Kanbur (2000) claims that the consensus on the distributional e¤ects of growth have

cycled in the postwar period.4 However, the most recent empirical work in this area has

been reshaped by the introduction of the Deininger and Squire inequality dataset (henceforth

referred as DS), which has spurred the appearance of new studies that cast some doubt on

earlier work. For this reason, one can divide the empirical literature in broad terms into sets

dated before and after the appearance of the DS dataset. Using this particular inequality

dataset, Deininger and Squire (1996, 1998), Higgins and Williamson (1999) and Barro (2000),

among others, have tested for the presence of the Kuznets curve in a cross-section of countries.

Most recently, the DS has itself been found to have important limitations. Atkinson

and Brandolini (2001) have criticized the consistency of the DS dataset and observe that

the loose use of di¤erent inequality concepts (e.g. mixing net income, gross income, and

expenditure observations) can lead to important changes in apparent inequality levels and

patterns in OECD countries. Francois and Rojas-Romagosa (2005), have conducted a similar

analysis with regard to the consistent use of inequality de�nitions and reference units for a

sample expanded to include developing countries in addition to the OECD. That paper also

concludes that it is inadequate at best and misleading at worst to mix di¤erent inequality

concepts. The additional measurement errors introduced by combining these concepts cannot

be readily corrected by the use of �xed adjustments or dummy variables, as was proposed

by Deininger and Squire.

To avoid these problems, Francois and Rojas-Romagosa (2005) construct an alternative

inequality dataset that consistently uses inequality concepts and reference units. Moreover,

the dataset includes estimates of Atkinson indexes from inequality grouped data. This pro-

vides an alternative inequality indicator that can complement the widely used Gini coe¢ cient.

Using this dataset, the aim of this paper is to reassess the empirical results concerning

the Kuznets curve found in the recent literature that were based on the DS dataset. In

addition, we also reexamine the relation between trade openness and inequality. We follow

the empirical speci�cations used in the literature and we complement this with the Atkinson

index and with weighted linear regressions that help correct for the fact that inequality data

measurement errors are associated with the level of development.

In line with the previous �ndings of the literature, we also conclude that the Kuznets

hypothesis is an empirical regularity. Moreover, when income levels (the standard proxy

4Kanbur surveys the literature until the DS dataset appeared in 1996.
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variable for development levels) are complemented with other inequality determinants we

are able to explain a substantial portion of the cross-country variation in within-country

inequality. At the same time, we �nd only weak support for the in�uence of trade openness

with respect to inequality, when measured by three di¤erent indicators. Finally, the use of the

Atkinson index (which is sensitive to income changes at the extremes) yields similar results

to those of the Gini coe¢ cient (which is sensitive to income changes around the mean).

We are also able to examine recent inequality trends in the higher-income range, where

we are pushing well beyond the income/development levels that underpinned earlier work.

In this regard, we con�rm recent �ndings by Atkinson (2003) and Gottschalk and Smeeding

(2000) that inequality has been rising in countries at the highest income levels. Empirically,

this appears as a signi�cant cubic trend in inequality data. This outcome can be explained

by the recent inequality trends in OECD countries. This does not directly contradict the

Kuznets hypothesis, as the pattern persists across the sample range he had to work with.

What it does suggest is that inequality does not monotonically decrease after a certain point

on the development path. Rather, the industrialized countries have experienced a recent

surge in income dispersion. Instead of the simple inverted-U pattern, recent inequality trends

suggest a more complex tilde-pattern.

2 Empirical review

The �rst tests using the new DS dataset found no support for the unconditional Kuznets

curve (Deininger and Squire, 1996,1998). However, these authors used a time-series of four

observations (for four decades) to test the within-country evidence. Arguably, this may be

too short a time-series to account for development processes. It is not surprising that Li et

al. (1998) report that the unconditional relationship holds better in the cross-section test

than in the within-country regressions.

The conditional version has been tested in Higgins and Williamson (1999). As additional

explanatory variables they use cohort size (as a demographic variable) and the Sachs and

Warner index (as a trade policy variable). They �nd strong support for the weak Kuznets

hypothesis. The results of Barro (2000) con�rm these �ndings. He adds schooling variables,

dummies for Sub-Saharan Africa and Latin America and reports that the curve is a clear

empirical regularity, across countries and over time.5 He also reports that openness is a

5Litwin (1998) does not �nd any evidence for the conditional version when she uses an exclusive LDCs

sample. This can point to the fact that a whole world sample must be used in order to capture the entire

curve.
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signi�cant inequality determinant, but surprisingly his results contradict the standard trade

theory conclusions. The Stolper-Samuelson theorem states that tari¤ reductions unambigu-

ously bene�t the owners of the country�s abundant factor and hurt the scarce factor. Thus,

tari¤ reductions in labor-abundant developing countries should reduce income inequality,

with the reverse e¤ect in capital-abundant rich countries (Stolper and Samuelson, 1941).

In the rest of this paper we test both versions of the Kuznets hypothesis, focusing on the

distributional e¤ects of trade openness. In the next subsection we start with the empirical

speci�cations used in Higgins and Williamson, and Barro.

2.1 Empirical speci�cations

There are several ways in which to specify the panel-data regressions and to order the obser-

vations. A common feature of cross-country inequality observations is its unbalanced nature,

i.e. there are many countries with few scattered observations and some others with complete

or almost complete time-series. The later is common for OECD countries, while the former

is representative of Less Developed Countries (LDCs). To avoid assigning a higher weight to

countries with more inequality observations, we follow Higgins and Williamson (1999) and

Barro (2000), and organize the data by decades. However both studies diverge in the way

they estimate the decadal observations. Higgins and Williamson use decadal averages, while

Barro uses values centered on 1960, 1970, 1980 and 1990. In what follows, we use both

approaches.

Moreover, the basic speci�cation has di¤erent regressions for each decade, instead of

having a regression for each country varying in time, as is the common practice in panel-data

estimations. Thus, we estimate a panel of four regressions, with each separate regression

having a number of observations equal to the number of countries:

Gi_60 = �+ �1 (logGDP )i_60 + �2 (logGDP )
2
i_60 + Di_60 + "i_60

...
...

...
...

...
...

...

Gi_90 = �+ �1 (logGDP )i_90 + �2(logGDP )
2
i_90 + Di_90 + "i_90 (1)

whereGi_d is the Gini coe¢ cient for country i in decade d: GDP is gross domestic product

per capita6 and D is the vector of inequality determinants, which can include trade openness

6The use of logarithmic GDP per capita is a common practice to capture the di¤erences in development

levels and to isolate the fact that growth is a compound rate process. The income data is taken from the

Penn World Tables (PWT), version 6.1.
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indicators. Note that in this basic speci�cation, the estimated coe¢ cients are constant over

decade and country.

Another divergence between both studies is the estimation technique employed. Higgins

and Williamson use random-e¤ects regressions, while Barro uses feasible generalized least

squares (FGLS) that account for heteroskedasticity, and temporally and spatial correlated

errors.7 Nevertheless, Beck and Katz (1995) have shown that for samples typically used in

social sciences (many sections with few time observations) FGLS yield a small gain in the

estimation e¢ ciency, but produce overcon�dent standard errors. Therefore, we use instead

correlated panel corrected standard errors (PCSEs) to take account for the contemporaneous

correlation of the standard errors between decades.8 In addition, we later assume a speci�c

form of heteroskedasticity and model it directly into the PCSEs estimations. Comparing the

random-e¤ects and PCSEs results, both generate identical coe¢ cients estimates but di¤erent

standard errors.

To sum up, we have four basic speci�cations, which vary by the way data is organized

(year centered or decadal average) and the estimation method (random-e¤ects and PCSEs).

In addition, we introduce other tests to the data as in Barro (2000). For instance, we assess

if the estimated coe¢ cients are stable over time, and we use �xed country e¤ects to capture

country-speci�c non-observable characteristics.

2.2 Inequality determinants

Besides the two income variables that assess the Kuznets hypothesis, we can include addi-

tional inequality determinants and check for the conditional Kuznets curve. Unfortunately,

we lack a formal model to explain income inequality and to analyze the rich variety of in-

terrelations between di¤erent economic variables and income inequality (Atkinson, 1997).

Thus, we do not have a theoretical basis on which to choose inequality determinants, and we

follow the literature and present some suggested indicators.

To obtain a consistent panel set, we estimate these inequality determinant variables using

decadal averages and year centered values.9

7Barro denotes this estimation technique as Seemingly Unrelated Regressions (SUR), although it is for-

mally not a SUR procedure.
8We employ a Breusch-Pagan LM test of the independence of the errors across panels and in all speci�-

cations we rejected the null hypothesis.
9 In particular, we use only values that are not more than four year appart from the initial year of each

decade.
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2.2.1 Educational attainment

As in Barro (2000) we include the average years of schooling in the total population over age

15 at three di¤erent levels: primary, secondary and higher education.10 We expect that the

primary and secondary education coe¢ cients are negative and that higher education has a

positive impact on inequality.

2.2.2 Country dummies

We add three di¤erent country-speci�c dummy variables. Socialist or ex-socialist countries,

Latin American countries and Sub-Saharan African countries. It is expected that socialist

countries have signi�cant less inequality, given the strong redistributional policies practiced

in these societies. On the other hand, the other two types of countries have above average

inequality, but the speci�c reasons for this pattern are not easy to explain. Barro tries to

explain their signi�cance by introducing colonial heritage and religious a¢ liation.11

2.2.3 Demographic factors

Higgins and Williamson argue that cohort size is a fundamental inequality determinant. The

basic idea is that fat cohorts are associated with lower earnings and when these cohorts

are located in the middle of the demographic distribution it smooths the lifetime pattern of

earnings. On the contrary, when fat cohorts are associated with the youngest population,

then it tends to exacerbate the di¤erences in earnings between di¤erent age groups and thus,

increases inequality.

They proxy cohort size by the proportion of the adult population between 40 and 59 years

and name this variable "mature".12

2.2.4 Democracy and institutional variables

We use a subjective measure of electoral rights (democracy index) from the Freedom House.13

Barro also includes a subjective indicator measuring the maintenance of the rule of law, but

the earliest value available is for 1982 and thus, we do not use it. The same limitation is

present for the corruption index that is also compiled by Political Risk Services.

10This data is taken from Barro and Lee (1994 and 2001).
11Nevertheless, he does not present these results and uses both dummies throughout his estimations.
12We estimate this variable with data from the United Nations (Population Division of the Department

of Economic and Social A¤airs of the United Nations Secretariat, World Population Prospects: The 2002

Revision, http://esa.un.org/unpp).
13Where the index varies from 1 (highest) to 7 (lowest degree of freedom).
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Thus, we only use the democracy index and in general, we expect that more electoral

freedom decreases inequality, once we have accounted for the presence of socialist countries.

2.2.5 Trade openness indicators

Finally, we introduce three di¤erent trade openness indicators. There are a number of im-

portant analytical and practical problems involved when measuring trade openness. As ex-

plained by Berg and Krueger (2003), the main concern is about policies that distort market

allocations and there can be many instruments that can achieve this; among others, tari¤s

and non-tari¤s barriers (NTBs), and discriminatory exchange rates. However, one must also

keep in mind that there a possible trade policy substitutions that cannot be monitored by a

single variable indicator.

Direct policy measures estimate average tari¤s and NTBs and can be directly related

to trade policies. However, there is no average tari¤s data available for the four decades

we are analyzing. In particular, UNCTAD and WTO data on tari¤s is only available for

the 1990s.14 Another approach is to take into account the possible substitution between

measures. Higgins and Williamson use the Sachs and Warner index to measure openness in

this fashion.15

Alternatively, openness can be measured using trade volumes, i.e. (X+M)
GDP : This is a useful

indicator of trade outcomes, but not necessarily of trade policy (Dollar and Kraay, 2004). In

fact, this particular measure can be in�uenced by a number of country characteristics that

are not related to trade policy at all.

Therefore, Barro �lters this measure to account for these country-speci�c characteris-

tics.16 In particular, the adjusted trade volume variable is �ltered by country size, since it

is generally accepted that larger countries trade relatively less and thus, an outcome-based

14 In a related study, we use this tari¤ data to estimate the impact of trade opennes on inequality for a

cross-country sample centered around 1994 (Francois and Rojas-Romagosa, 2004b).
15Sachs and Warner (1995) try to capture any substitution policies by looking at �ve di¤erent trade

outcomes. They construct a dummy variable for openness based on those countries that pass each of the

�ve di¤erent trade policy tests. If any of the previous criteria is not met, the economy is considered to be

closed and the index is assigned a value of zero. This approach has several drawbacks (Rodríguez and Rodrik,

2000). First, being a dummy variable one cannot di¤erentiate degrees of openness. Second, some of the index

components do not relate directly to trade liberalization. For instance, Hanson and Harrison (1999) remark

that the black market premium measures factors other than trade policy. There has also been criticism in the

use of the marketing board component and the independence of the tari¤ and quota measures with regard

to the aggregated measure.
16However, Berg and Krueger (2003) argue that the empirical models used in these regressions are still not

su¢ ciently accurate to identify the residual with policy.
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openness indicator must take this into account. Country size is represented by the logs of

population and land area and formally, we estimate the following panel system:

TVi_60 = �+ �1 logPopi_60 + �2 logLandi + "i_60

...
...

...
...

...

TVi_90 = �+ �1 logPopi_90 + �2 logLandi + "i_90 (2)

where TVi_d is the ratio of trade volume (X +M) with respect to GDP in country i for

decade d; Pop is population and Land is the country�s land area in square kilometers.17

In (2) we use coe¢ cients for decades and countries, and both estimated coe¢ cients are

negative and statistically signi�cant. However, we try several di¤erent speci�cations which

do not alter signi�cantly the results.18 The end-result of these estimations is that "i_d is the

adjusted trade volume openness variable to be used in the inequality regressions.

Finally, we include an openness indicator that has not been used previously in the litera-

ture. In particular, we take the ratio of import duties (MD) to total imports and construct

the following variable:

LMD = log

�
1 +

MD

100

�
(3)

Using the World Development Indicators19 we estimate this ratio for the last three

decades.20 This variable reports collected tari¤s and is implicitly weighted by trade. Nev-

ertheless, this is an imperfect indicator since it does not take into consideration that high

tari¤s may completely deter imports, and thus, no tari¤ is e¤ectively collected.

Summarizing, there is no ideal openness indicator and each group of measures has its

own problems and limitations (Edwards, 1998). A strategy to overcome this has been to

17The trade volume and population data is taken from PWT (version 6.1) and the land data from the

World Development Indicators (WDI).
18The system was both estimated using OLS and PCSEs, and with common and decade speci�c pop-

ulation coe¢ cients, as well as with decade speci�c constant terms. However, the results do not change

signi�cantly and the residuals are almost perfectly correlated for all speci�cations. Finally, we use the best

�tted speci�cations, i.e., the LS and common coe¢ cients results for the year-centered variables and an iter-

ative GLS regression with correlated errors and heteroskedasticy for decade-speci�c population coe¢ cients

for the decadal-average variables.
19World Bank, CD version.
20There was no data for the 1960s. We use a simple chain calculation: import duties (as a percentage of

total revenue) times total revenues (as a percentage of GDP) divided by total imports (as a percentage of

GDP).
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test the robustness of the results using di¤erent indicators.21 Nevertheless, the measurement

error induced by the openness indicators can be signi�cant and most be considered when

conducting empirical research.

2.2.6 Distributional e¤ects of trade

Standard trade theory derived from the Hecksher-Ohlin-Samuelson (HOS) model predicts

that tari¤s and other measures that hinder trade, have distributional e¤ects that are condi-

tional on the factor-abundance of each country. In particular, the Stolper-Samuelson theorem

states that price changes produced by tari¤ reductions unambiguously bene�t the owners of

the country�s abundant factor and hurts the owners of the scarce factor. Thus, tari¤ re-

ductions in labor-abundant developing countries should reduce income inequality, with the

reverse e¤ect in capital-abundant rich countries. Further, if we assume that the relative

scarcity of factors in the world is represented by a continuum of countries with di¤erent

relative factor allocations, then the level of income can proxy for factor-scarcity. For in-

stance, very poor countries are assumed to be mainly unskilled labor abundant and less poor

countries have more skilled labor. Thus, the combination of an openness indicator with the

level of income of the economy can assess the particular distributional e¤ect of trade for each

country. From our panel system, we include a trade openness indicator in the following way:

Gi_d = �+ �1 (logGDP )i_d + �2 (logGDP )
2
i_d + Di_d +

�1Openi_d + �2

h
Openi_d � (logGDP )i_60

i
+ "i_d (4)

Using the estimated coe¢ cients we can obtain the estimated marginal distributional e¤ect

of an increase in openness:

@G

@Open
= �1 + �2 (logGDP ) (5)

To be consistent with the Stolper-Samuelson generalization, we must have �1 < 0 and

�2 > 0: In other words, poor countries that increase openness should experiment a reduction

in inequality. Using the empirical speci�cation outlined above and our new inequality dataset,

we can test if the theorem is con�rmed by the data.

21Among others, Levine and Renelt (1992); Edwards (1997, 1998); and Greenaway et al. (1998).
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3 Reassessment using the new inequality dataset

With the previously speci�ed panel systems and variables, we reassessed the previous in-

equality results when using our new dataset. We �rst introduce this dataset and explain the

main di¤erences with DS and then we present the results of our estimations.

3.1 New inequality data22

There are substantial di¢ culties concerning the empirical measurement of inequality. The

most notorious is the lack of an institution that can assure data quality and consistency over

time and across countries. In other words, an equivalent to the United Nations System of

National Accounts, which provides macroeconomic statistics that are constructed by national

agencies and are reasonably consistent over time and countries. In the absence of such an

institution, some organizations have constructed "secondary" datasets, of which the most

notorious are the World Bank (DS), the World Income Inequality Database (WIID, 2000) and

the Luxembourg Income Study (LIS). These datasets compile available national inequality

statistics and perform quality assessments to all the data observations. This has been an

important �rst step towards the creation of internationally comparable inequality time series.

Nevertheless, important caveats remain, which have to be addressed.

Inequality observations can be separated in three distinctive characteristics: concept mea-

sured, reference unit and source. In general, most of the observations measure one of three

main concepts (Expenditure, Gross and Net income), there are several reference unit types

(e.g. person, household, household equivalent) and a time series can be made up of di¤erent

sources. The approached used by DS was to freely mix di¤erent de�nitions in order to con-

struct the longest possible time series.23 The implicit di¤erences are then corrected by the

use of �xed adjustments or the inclusion of dummy variables as regressors. This practice has

been used in the studies mentioned in the empirical review.

However, Atkinson and Brandolini (2001), using a sample of OECD countries, have force-

fully demonstrated that such combination of di¤erent concepts and reference units can seri-

ously alter the levels and inequality trends of the data. Moreover, the use of �xed adjustments

does not render the series comparable in many cases and furthermore, can introduce addi-

tional noise in data already rich in measurement errors. In our own research we have found

similar problems when a broader sample of countries is analyzed and also conclude that the

22This section is based on the work presented in Francois and Rojas-Romagosa (2005).
23The do try to be consistent in the use of concepts when possible, but in many cases a particular time-series

mixes di¤erent concepts.

11



use of the DS dataset is not recommendable.

To avoid the additional measurement errors introduced by the combination of di¤erent

de�nitions, we use the comprehensive dataset compiled in the WIID24 and we construct

inequality series that use consistently the same concept and reference unit when possible or

alternative de�nitions that have been proven to be comparable for the speci�c country in

question. Strictly speaking, our dataset does not include "new" observations, but arranges

the existing data in a consistent way in order to reduce the measurement error induced by

the combination of diverge inequality de�nitions. In doing so, we have created three main

series, which di¤erentiate themselves by the concept used: Gross-household, Net-household

and Expenditure-person. Table 1 summarizes the characteristics of each inequality series.

Table 1: Characteristics of the three main inequality series

There a two di¤erent types of series, regarding the level of comparability criteria used.

In the "basic" series, we include observations for which we are con�dent about their com-

parability, with respect to each concept and reference unit; whereas the "extended" series

only considers de�nitions over which we are less con�dent.25 This approach diminishes the

measurement error present in the inequality data. Nevertheless, we do not address all mea-

surement issues and many of the problems embedded in inequality data that have been

extensively addressed by Atkinson and Brandolini are still present. Therefore, the data most

24This secondary dataset was based on the DS dataset but has been updated and includes more inequality

observations, even those initially rejected by the DS quality criteria.
25For example, the extended series for Gross-Household can include Gross-person observations or Monetary

Gros Income-Household observations. We are uncertain if these di¤erent de�nitions can be compared, but

the inclusion of these observations can increase the number of observations provided by the basic series.
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be considered with some reservations.

This said, we use the inequality series which is more similar to the DS dataset: the Gross-

Household-extended series. This data, in relation to the DS-accept series is comparable in

number of observations, average number of observations per country and the representa-

tiveness of OECD countries. However, the DS series has more countries and this implies a

smaller number of observations in our panel set.26

Another important consideration related to inequality measurement, is that there are

several indicators that measure inequality and there is no consensus in favor of any particular

index.27 Although the Gini coe¢ cient is the most commonly used indicator, there are many

more inequality indexes that can be employed. Alternatively, distribution share analysis (i.e.

quintiles and deciles information) can also be used. The main di¢ culty involved is that

an inequality index reduces the information provided by a whole distribution function to a

single value. This simpli�cation is helpful, but necessarily disregards information. There

are several inequality indexes suggested in the literature, but a convenient choice is to select

an index that complements the information provided by the widely used Gini coe¢ cient.

In particular, since this coe¢ cient is more sensitive to transfers in the middle of the income

distribution and less sensitive to transfers at the extremes, it is convenient to include an index

that can solve for this limitation. Such an index is provided by Atkinson (1970), which has

an inequality aversion measurement parameter that controls for the sensitivity of transfers

at the extremes.

Therefore, in addition to correcting for the combination of di¤erent de�nitions in the DS

dataset, we construct Atkinson indexes from the inequality share data. Since most of the

sources only report Gini coe¢ cients and grouped income shares, we must �rst estimate the

income distribution from grouped data and then estimate the inequality indexes. Speci�cally,

we use parametric estimation of Lorenz curves to obtain the entire income distribution, and

use these estimates to calculate four di¤erent Atkinson indexes. With these alternative in-

equality indexes we conveniently complement the information provided by the Gini coe¢ cient

and can run the same panel estimations to check for the robustness of the results.

26 It is important to note that Barro uses mainly the DS dataset, but also includes some inequality obser-

vations (mainly for the 1960s) which are not considered by DS because they lack a clear reference to the

primary source. We go along with Barro and consider that the inclusion of these observations is important

to enlarge the series, even if it increases the uncertainty about the quality of the data.
27A comprehensive survey of the topic can be found in Cowell (2000).
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3.2 Replication results

We �rst analyze the results using the year centered and random-e¤ects speci�cation.28 For

this particular case, our sample size is of 82 countries, 15 of which are OECD countries and

the number of countries per decade is 36, 40, 42 and 59 for the 1990s. Table 2 presents the

results.

Table 2: Random-e¤ects GLS estimations, years centered on 1960, 1970, 1980 and 1990

A �rst conclusion is that the income variables have the sign and signi�cance expected from

the Kuznets hypothesis. The coe¢ cients are robust to the di¤erent speci�cations, although

the levels vary in some cases. In particular, we �nd evidence of both the unconditional and

conditional hypothesis. However, the unconditional version has a low explanatory power,

which is much increased by the inclusion of the dummy variables, which have the expected

sign and are all signi�cant throughout.

The educational attainment variables are not signi�cant, though they have the expected

sign. Only higher schooling is positive and signi�cant in some speci�cations, but it is not

robust to the inclusion of other control variables. The democracy index and the demographic

variable are also signi�cant. It is important to note that an increase in electoral freedoms

28Using a Hausman speci�cation test, we cannot reject the hypothesis that the estimated coe¢ cients are

the same for the random-e¤ects and �xed-e¤ects models. However, given that our panels are representing

decades and not countries, a �xed-e¤ect model controls for di¤erences in decades, not in countries. To

check for country-speci�c �xed-e¤ects we use a di¤erent speci�cation below. In what follows, we use the

random-e¤ects, but the results do not change if a �xed-e¤ects model is used.
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is associated with less inequality. On the other hand, a more mature population is related

with less income dispersion, in accordance to the cohort size hypothesis.

Finally, the trade openness variables are not signi�cant in any speci�cation. The table

reports only the adjusted trade volume variable, but the other two variables (Sachs and

Warner index, and import duties as a ratio of total imports) are not signi�cant either. This

is true for both the cases were the variable appears alone or in conjunction with the log of

GDP per capita.

In Table 3 we present the results that are fully comparable with the speci�cation of Barro.

Here we use again year centered on the beginning of each decade, but now we use PCSEs to

take into account contemporaneous correlations of the errors between panels.

Table 3: Linear regression, PCSEs, years centered on 1960, 1970, 1980 and 1990

Again, we �nd signi�cant and robust Kuznets variables, the dummy variables are all

signi�cant while the schooling variables are not. Furthermore the openness indicators are

once more not signi�cant in any speci�cation, nor with any of the three measures we use.

The results do not change when the schooling variables are included with the openness

indicators, as originally tested by Barro and where he found signi�cant openness indicators

that contradicted the Stolper-Samuelson results. We do not �nd any such evidence using our

consistent inequality dataset. One possible explanation for the contrasting results can be the

sample size and composition. We have less observations (142 against 214) and in average 15
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countries less per decade.29 Another possibility is that his results were a arti�ce of the DS

inequality dataset he used.

We turn our attention now to the results when decadal averages are used (Table 4). Our

sample size in this case is of 81 countries, 14 of which are OECD countries and the number

of countries per decade varies from 43 (1960s) to 57 (1990s). A �rst di¤erence from both

data speci�cations, is that the number of observations is increased when decadal averages

are used.

Table 4: Random-e¤ects GLS estimations, decadal averages

We �nd again that the income variables are signi�cant and robust to di¤erent speci�-

cations. Of the schooling variables, only higher education is signi�cant, but only in certain

speci�cations The democracy index is also insigni�cant, while mature is signi�cant in most of

the speci�cations. In this table we have included the Sachs and Warner index, which was the

openness indicator used by Higgins and Williamson. Nevertheless, none of the three open-

ness indicators are signi�cant in any kind of speci�cation. The last two columns use GDP

per worker, instead of per capita and also include decadal dummies (not reported). These

changes were added to compare directly with the estimations of Higgins and Williamson and

it �nds the same results as these authors: only the conditional hypothesis is valid, cohort size

is an important inequality determinant and trade openness is not signi�cant (not reported).

29This sample di¤erences are the consequence of Barro using Gini coe¢ cients de�ned for other concepts

than gross income (i.e. Net income and expenditure).
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However, we follow the common practice and prefer per capita levels as an indicator of

development levels.

When PCSEs are employed the basic results remain unchanged, and thus, we do not

show these results. However, an important di¤erence, is that the mature variable is not

robust to di¤erent speci�cations in this case. This is not an isolated case and in general, we

found that the inequality determinants are not robust to the di¤erent speci�cations. Almost

in all regressions they have the expected e¤ect on income inequality, but their levels and

signi�cance vary. A possible explanation is the correlation of some of these determinants

with the income variables, which can introduce multicollinearity in the equations.

Regressing the equation with the inequality determinants and without the dummy vari-

ables, we �nd that the explanatory power is similar, but lower than the speci�cation where

only dummy variables are used. Thus, these dummy variables can be acting as a composite

variable that agglomerates di¤erent characteristics that a¤ect inequality in di¤erent ways for

each country. The simplest solution, therefore, is to include only the dummy variables, which

increase the explanatory power of the regressions to levels that are not signi�cantly changed

by the inclusion of the other inequality determinants.

3.3 Time stability tests

In this section we test if the estimated coe¢ cients are stable over time. Hence, we estimate

individual coe¢ cients for each decade and run a Wald test to check if the four decadal

coe¢ cients are equal. For the particular case where we test the stability of the income

variables, the panel-data speci�cation is given by:

Gi_60 = �+ �1_60 (logGDP )i_60 + �2_60 (logGDP )
2
i_60 + Di_60 + "i_60

...
...

...
...

...
...

...

Gi_90 = �+ �1_90 (logGDP )i_90 + �2_90(logGDP )
2
i_90 + Di_90 + "i_90 (6)

For the cases where other inequality determinants are tested, then the vector  has

decade-speci�c terms and the � coe¢ cients are stable over time.

Table 5 reports the time stability tests for the Kuznets hypothesis variables. For both

speci�cations the Wald test of equal coe¢ cients over decades is not rejected. This is also

the case for the unconditional curve and when only the dummy variables are included (not

reported).
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Table 5: Time stability test, PCSEs: income variables

The following table shows the same test when the Latin America dummy, mature and

the democracy index coe¢ cient vary for each decade (Table 6). We held constant the other

two dummy variables because of sample problems.30 Again, from the stability test we can

conclude that these three variables are relatively stable over di¤erent decades.31

3.4 Fixed country e¤ects

To allow for unobserved country characteristics, we introduce a country speci�c constant in

the panel system (1) ; so � is then a vector of country-speci�c terms (�i) ; which are constant

over time. We use only countries with at least two observations, which do not have to be

30The Sub-Saharan Africa dummy varies from 8 countries per decade to zero, while the socialist dummy

has one or two observations for the �rst three decades and more than twenty for the 1990s. In both cases it

does not make sense to compare the coe¢ cients when the sample are so diverse between decades.
31Although in the last column the mature variable fails the Wald test.
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Table 6: Time stability test, PCSEs: other inequality determinants

adjacent.32 The dummy variables are dropped since they do not change over time. In general,

this particular speci�cation captures only the time-series variations within countries.

We do not report the results, but as expected, the income variables are not signi�cant

in this speci�cation, although they remain with the same signs. Four decades is not a long

enough time span to measure changes in development levels. Furthermore, the exclusion of

between country e¤ects, which accounts for much of the inequality di¤erences, leaves little

variance in the sample to be exploited.

On the other hand, the mature and democracy variables are neither signi�cant. This

can also be a direct consequence of the small change these variables experience over time in

each country. Nevertheless, in this speci�cation the education variables become signi�cant.

Secondary schooling has a negative and signi�cant e¤ect on inequality, while higher schooling

is also signi�cant but has a positive e¤ect. Such results suggest that educational variables

32This leaves a sample of 40 countries for the year centered series and 41 when decadal averages are used.
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are important inequality determinants to explain within country inequality over time. Fur-

thermore, when we conducted time stability tests including schooling variables, only higher

schooling had signi�cant decadal coe¢ cients, but only for the last two decades.33 These

results are consistent with the explanation that risen wage inequality in the USA and the

UK �and increased unskilled unemployment in other OECD countries� is associated with

skilled biased technological change, and that such an e¤ect has occur after the 1980s. Nev-

ertheless, this remark is quali�ed by the empirical use of overall income inequality, instead

of wage inequality. Even when the use of gross income as the measured concept, however, is

the closest possible de�nition to wage divergence, we still have to assume that both types of

inequality are closely correlated.

3.5 Heteroskedasticity corrected regressions

An important characteristic of cross-country data is that richer countries tend to produce

better statistics than poorer ones. Hence, measurement error can be associated with the

level of development. Using this insight, one can correct for heteroskedasticity by weighting

the error term by GDP per capita levels.

Table 7: Weighted linear regression, PCSEs, year centered on 1960, 1970, 1980 and 1990

Table 7 presents the results of such weighting in the PCSEs regressions when the data

is centered on the initial year of the decade. A �rst observation is that the unconditional

33The low signi�cance in the �rst two decades is the reason the coe¢ cient is not signi�cant overall.
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Kuznets curve disappears. Nevertheless, the conditional version is still present, although is

not as robust as before. In addition, schooling variables are now signi�cant and with the

expected e¤ects: secondary schooling reduces inequality, while higher education enhances it.

The results from the democracy index and the mature variable do not change from previous

speci�cations. Finally, we �nd once more that trade openness has little explanatory power

over inequality. In the table we show the results for the adjusted trade volume indicator, but

in general, the other two openness measures yield the same outcome.

In the last column we present the only signi�cant result when trade openness is included.

The import duty variable is signi�cant and positive, only when included alone (without

the combined e¤ect of GDP per capita). Thus, there is a monotonic relationship between

import duties and inequality: higher duties associated with higher income inequality levels.

This result can be explained by a strong negative correlation between this indicator and

the income variables. For instance, developed countries are less reliant on import duties as

a source of governmental revenue. In fact, for most OECD countries the import duties are

zero.34 Under these circumstances, where positive import duties are strongly associated with

poorer countries, the results do not contradict the Stolper-Samuelson theorem. These results

are in general robust to the use of decadal averages and the Atkinson index, as shown in

other tables below.

Nevertheless, since the other two openness indicators do not pick the same e¤ects, and

in general, are insigni�cant for a majority of the speci�cations, we are skeptical of the direct

e¤ect of openness on inequality. In any case, the evidence suggests that the direction of the

trade openness e¤ect is the expected one under standard trade theory.

When we analyze the data organized by decadal averages (Table 8), the Kuznets�s hy-

pothesis is less signi�cant than before. The unconditional version is again not signi�cant,

and the conditional version disappears in some speci�cations. For instance, the conditional

version is valid only when the democracy index is included. These results can be the con-

sequence of multicollinearity between the inequality determinants variable. When only the

dummy variables are included, the Kuznets curve is not signi�cant.

Besides these results, we also have that the adjusted trade volume variable is signi�cant

for the �rst time. However, the outcome is not robust to di¤erent speci�cations, and neither

when we use year centered data or the Atkinson index. If there is any e¤ect at all, this variable

has again the expected direction according to standard trade theory and increased openness

34This may also re�ect that this speci�c openness measure only considers collected duties and excludes the

impact of high tari¤s and NTBs on import outcomes.
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Table 8: Weighted linear regression, PCSEs, decadal averages

levels reduces income inequality in poor countries and increases it in richer economies.

In general, the correction for heteroskedasticity changes some of the main outcomes. This

contrasts with the results of Barro (2000) who does not report any signi�cant change when

the measurement error is corrected to account for income levels.

3.6 Atkinson index results

In this last subsection we introduce the Atkinson index, which complements the information

provided by the Gini coe¢ cient. Formally, the Atkinson index is a family of indicators that

diverge on the value of the relative inequality aversion parameter �.35

The higher � the more weight is given to the extremes of the income distribution. However,

the index is also more volatile to small changes on the extremes (specially when � > 1).

Thus, the Atkinson indicator is usually estimated using values between 0.5 and 1, following

the estimation of the associated relative risk aversion parameter from the macro literature.

In this paper we use � = 1 throughout.36

In Table 9 we present the results when PCSEs are used with both the unweighted and

weighted regressions, and the data is organized by decadal averages. As observed, the condi-

35See Atkinson (1970).
36 In a previous study, we found that higher values of theta are too volatile and � = 0:5 does not have much

variance. On the contraty, with � = 1 we have a comparable index to the Gini with respect to levels and

variance (Francois and Rojas-Romagosa, 2004a).
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Table 9: Linear regression, PCSEs, decadal averages

tional and unconditional Kuznets curve is only signi�cant when unweighted regressions are

used. This result is similar to the one found for the Gini coe¢ cient. On the other hand, other

inequality determinants are in this case not signi�cant. In particular, the mature variable

even changes the direction of its e¤ect on inequality. Higher schooling is the only variable

that is signi�cant, but only when combined with the other inequality determinants. On the

other hand, we only �nd a direct relationship between import duties and inequality, while

the other openness indicators are not signi�cant (we do not report these results).

Finally, the results for the year centered data is shown in Table 10. As in the previous

table, we �nd again that the income variables are not signi�cant when weighted regressions

are used and in general, most of the inequality determinants drop their signi�cance. Import

duties are again signi�cant when combined with the democracy index (as was the case in

Table 7) or when only the dummy variables are included. This speci�cation also provides

the best �t and is valid even when the errors are weighted by GDP per capita. Nevertheless,

the other openness indicators are again insigni�cant and the result can be a consequence of

the characteristics of the collected duties variable and not of trade openness itself.
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Table 10: Linear regression, PCSEs, years centered on 1960, 1970, 1980 and 1990

4 The OECD challenge to the Kuznets hypothesis

In general, we have found strong empirical support for the Kuznets curve. The only spec-

i�cation in which the results were not conclusive was when we weighted the regressions by

income, re�ecting the likely association of measurement errors and development levels. How-

ever, this apparent contradiction can be explained by the recent rise of inequality in OECD

countries and the introduction of a cubic function to account for this event.

The inequality pattern of OECD countries in the last two decades has changed. As

observed in other studies (Gottschalk and Smeeding, 2000; Atkinson, 2003; Francois and

Rojas-Romagosa, 2005), there is an measurable increase in the inequality levels in rich coun-

tries that contrasts with the previous decreasing trend for the 1960s and 1970s. This has

produced an U-pattern of inequality in OECD countries for the last four decades. When

we run the regressions using only OECD countries the signs of the income variables reverse

�indicating an U-pattern.

In Table 11 we present these results. Although the coe¢ cients are not signi�cant when

inequality indexes de�ned for gross income, they are signi�cant when net income is used.

Given the relevant redistribution policies that characterize most of the OECD countries,

inequality based on net income is a better concept to measure income dispersion. Thus, we

see that there has been a reversal of the inequality trend and this can be enough to explain

our results when using weighted regressions.
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Table 11: OECD countries, PCSEs

Furthermore, this reversal of the e¤ects of the income variables can be in�uencing our

results, since the weighted regressions assign more importance to inequality observations

from OECD countries. To assess this possibility we introduce a cubic income function and

we present the results in Table 12.

Table 12: Cubic income function using weighted linear regressions and PCSEs

It is clear that the cubic function is present in our data. This speci�cation is robust for

all the di¤erent eight combinations of the conditional and unconditional curve using either
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data organized by decadal averages or centered on the �rst year of the decade, as well as for

both inequality indexes. In addition, we report the two income level turning points for which

the inequality trends change direction.

Figure 1: Gini coe¢ cient and log(GDP per capita), cuadratic and cubic trends, decadal

average data, weighted regressions and PCSEs.

In Figure 1 we plot the estimated quadratic and cubic functions with respect to the logs

of GDP per capita and the unexplained part of the Gini coe¢ cient when it is adjusted to

account for the e¤ect of the dummy variables. The cubic function itself does not contradict

the Kuznets hypothesis, but adds an increasing trend after a certain high income threshold

level is reached. Moreover, we organized the data by decade, and it can be observed that

this threshold level has only been surpassed by some countries in the 1980s and specially in

the 1990s. In fact, when we estimated the quadratic functions without the last decade, both

income variables are again valid.

Finally, in Figure 2 we present the scatter plot when the Atkinson index is presented.

For this case, we can draw the same conclusions as for the Gini coe¢ cient. Note that both

quadratic speci�cations have a bad �t into the data and for the Atkinson, we even have a

slight U-pattern.
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Figure 2: Atkinson index and log(GDP per capita), cuadratic and cubic trends, decadal

average data, weighted regressions and PCSEs

5 Summary and conclusions

We use an improved inequality dataset that consistently uses the concept measured and

thus, reduces the measurement error implicit in the widely used DS dataset. Following

previous empirical speci�cations to test for inequality determinants (Higgins and Williamson,

1999; Barro, 2000) we use panel estimations for four decades and a representative sample

of countries. We �nd clear support for the Kuznets hypothesis, for both the conditional

and the unconditional version. Furthermore, this result is consistent over time, econometric

techniques and two di¤erent ways to organize the data.

Additional inequality determinants also produce similar outcomes to previous studies.

In particular, cohort size, democracy, schooling and dummy variables for socialist, Latin

American and Sub-Saharan countries are generally signi�cant and exhibit the expected ef-

fects. However, these determinants are not robust and they are correlated with the income

variables, which creates possible multicollinearity problems when they are included in the

regressions alone or together. A simple solution is to include only the dummy variables,

which account for much of the increase of explanatory power characteristic of the conditional

Kuznets version.

More importantly, we do not �nd evidence that trade openness in�uences inequality in

a signi�cant way. We use three di¤erent openness indicators, combine them with income
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levels to account for cross-country endowment di¤erences. The Sachs and Warner index and

the adjusted trade volume variable fail to report a measurable in�uence on the household

distribution of income. Only the log of collected import duties has a direct and signi�cant

in�uence in some speci�cations, but the e¤ect is not robust. If any, the distributional e¤ects

of more import duties present the expected direction predicted from the Stolper-Samuelson

theorem. Another reason of this lack of in�uence, is that openness measurement is not

adequately captured by the Sachs and Warner index, trade adjusted variables and the share

of collected duties with respect to imports. Direct tari¤ indicators are only available for the

1990s and in a related study (Francois and Rojas-Romagosa, 2004) we used a cross-country

estimation centered around 1994 and found that average tari¤s signi�cantly a¤ect inequality

as predicted by the Stolper-Samuelson theorem.

An improved feature of our econometric estimations, is that we weight regressions to

account for the fact that inequality statistics (and other statistics in general) are better

assessed in developed countries. When the error terms are weighted by GDP per capita

levels, the Kuznets hypothesis is somehow modi�ed. The quadratic function is no longer

valid, but instead, a cubic function is highly signi�cant and robust to all speci�cations. This

behavior can be explained by the recent inequality trend in OECD countries, where income

dispersion has been increasing. Since the observations from these rich countries has more

weight, it can account for a new inequality phenomena, that of a tilde-pattern where income

inequality increases after a certain development level is attained.

These results do not contradict the original Kuznets e¤ect, since for a range of incomes

the curve is clearly discernible and statistically signi�cant, but it may be a sign that highly-

industrialized information driven economies may be experimenting new inequality conse-

quences from changes in labor demand. In particular, this can be related to the surge of

skilled-labor demand widely reported in the literature. On the other hand, the decline of the

welfare state in some OECD countries can also be contributing to this inequality outcome.

Throughout the di¤erent empirical speci�cations, we employ the Atkinson index to assess

the robustness of the results obtained from the Gini coe¢ cient as an inequality indicator.

In general, the results remain unchanged and this provides use with more con�dence in our

conclusions.

Finally, we concur with the previous empirical studies that used the DS dataset and �nd

that the Kuznets hypothesis is a signi�cant empirical regularity. However, the recent increase

of income inequality in OECD countries may be challenging this view and in particular,

points to the fact that a monotonic decrease in income dispersion is not a result of economic
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development and new labor demand forces can be reversing this pattern.
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