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Abstract

The theme of the relationship between inequality asonomic growth has gained considerable
attention among economists over the last two decabte this paper, we analyse the effect of
inequality on growth, whose related literature baen producing inconclusive results.

After an exhaustive study of the major empiricakkeoin this specific research area, we are able not
only to advance with some potential explanatiomgtie apparent lack of consensus on the empirical
assessment of the inequality-growth relationshig, ddso to achieve a better understanding of the
nature of this relationship and the forces undeghyi.

We conclude that the disparities found in the tssofl the estimation of the reduced-form relatigmsh
are most likely due to three dimensions: differenicethe estimation technigues, the countries had t
periods included in the sample, and the variabéel is measure inequality. The last two aspects have
particularly important implications. First, couniggion specificities play a crucial role in the
relationship between inequality and growth, so mamphasis should be put on the estimation of such
a relationship on a national/regional basis, rathan trying to establish universal patterns. Sdcon
the time horizon of the analysis should be cargfaliosen, as different transmission channels from
inequality to growth tend to operate differentlytire short and in the long-run. Third, the factt tha
inequality in wealth distribution has a strongegative effect on growth than inequality in income
distribution may indicate that the channels throwgiich inequality affects growth are not the same i
both distributions. Therefore, we argue that ineortb produce an accurate assessment of both the
reduced-form relationship and the underlying trassimn channels these aspects should be
accordingly considered, which has not been the icas®st of the empirical literature.
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1. Introduction

The theme of the relationship between inequalityl atonomic growth has gained
considerable attention among economists over thietieo decades. Since the late 1980s,
hundreds of theoretical and empirical papers h@es fproduced On the one hand, there is a
significant strand of the literature addressing ¢hasation from growth to inequality, which
has very much focused on the assessment of thekm@Nn inverted-U Kuznets hypothesis
(Kuznets, 1955). On the other hand, another reselne has focused on the reverse
causation, i.e., on the effect of inequality onvgim In this paper we concentrate on this

second causality type, whose related literaturddtho inconclusive results.

Regarding the theoretical literature, several meigmas through which inequality affects

growth have been presented, the most importantgbthe credit market imperfections

channel, the fiscal policy channel, the socio-pdit instability channel, and the savings
channel. Most of the theoretical models producetiiwithese approaches predict a negative
effect of inequality on growth (e.g., Galor and rAell993, Banerjee and Newman 1993,
Alesina and Rodrik 1994, Persson and Tabellini 198dsina and Perotti 1996).

As for the empirical literature, a considerable bemof works have been produced in an
attempt to test both the reduced-form relationdtepnveen inequality and growth and the
underlying mechanisms. They present, however, défgrent results regarding the signal of
the relationship (some studies conclude that in@gua harmful for growth; other studies

conclude that it is beneficial; some others findoa-significant relationship) and the validity
of each mechanism. Besides, the empirical studgrsfisantly differ according to several

methodological issues, such as the way of measumeguality, the sample, the functional
form of the regression, the estimation techniqaesl the source, quality and structure of
income distribution data. Thus, it is important éxamine how these methodological
differences influence the final results. This ig first objective of this paper. To do so, we
first present a systematization of the key resoftenajor empirical works, as well as of the
way they address the abovementioned methodologisaks, and then try to derive some

% Based on the Econlit, an electronic bibliograghitabase maintained by The American Economic Aatonqij

we have implemented a procedure using in simultasdwo terms as search keywords: ‘inequality’ and
‘economic growth’. The search procedure is encosipgssince it covers the keywords in several dintarss
the title, the abstract and the main text of thielas. Despite the limitations associated with ¢heice of search
keywords, we consider that the selected keywordbdoation - ‘inequality’ and ‘economic growth’- capes the
core contributions in the area under analysis. ®mwmll bibliometric exercise allows us to confirmthw
quantitative evidence the boom registered by thiesdf research since 1990. Since 1969, more tB&m & total
records appear from 1990 onwards.



conclusions through a heuristic approach. The skgoal of the paper is to investigate some
possible causes and implications of these conclgsiBy doing so, we will be able not only
to advance with some potential explanations for dipparent lack of consensus on the
empirical assessment of the inequality-growth refesthip, but also to have a better

understanding of the nature of this relationshig te forces underlying it.

The paper is structured as follows. After the Ildtrction, Section 2 presents a brief survey of
the main theoretical approaches on the effectaagfuality on growth. Section 3 uncovers the
main empirical works, testing both the reduced-foratationship and the transmission
channels from inequality to growth. An emphasipug on the systematization of the key
results of the selected studies, as well as of wlags they approach some of the
methodological issues mentioned above. In Sectiarcdtical discussion of these results and
methodological issues is produced, with a focustlm ideas mentioned in the previous
paragraph. Section 5 concludes.

2. Inequality and Economic Growth: a Brief Survey of the Main Theoretical
Approaches

The theoretical literature on the effects of indifwaon economic growth has grown
enormously over the last two decades. Particukdrige the early 1990s, many theories have
been constructed to examine the channels throughhwhequality influences economic
growth. As a consequence, there is by now a rignaliure on the subject which has been
thoroughly surveyed by Perotti (1996), Aghion et(#999), Barro (2000), among others. The
main purposef this sectionis to briefly reviewthis literaturein orderto betteraccomplishour

research goal.

In general, we can identify four main approacheache corresponding to a specific
transmission channel: the credit market imperfastiohannel, the fiscal policy channel, the
sociopolitical instability channel and the savirttaonel. The first three approaches predict a

negative impact of inequality on growth, whereasldst one predicts a positive impact.

2.1 Thecredit market imperfections channel

The credit market imperfections channel exploresitfiplications of inequality on investment
in human and physical capital in the presence ofolsang constraints. The key idea of this
approach is that when there are major restrictmmsorrowing, and investment in physical
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and human capital is associated with significaxedi costs, inequality is harmful for growth,
as it prevents the poor from carrying out thesestments.

The origin of this approach can be traced to Gatwt Zeira (1993). In this seminal paper,
they analyze the theoretical link between incongrithution and economic growth through
investment in education in an overlapping genenatiramework, with individuals living for
two periods and with intergenerational altruismeécth period, there is a single good that can
be produced with two technologies: one using skilkbor and capital, and the other using
unskilled labor only. Individuals live for two peds: in the first period, they may either
invest in human capital or work as unskilled; i tfecond period, they work as skilled or
unskilled (according to their education level), some, and leave bequests. Individuals are
assumed to be born with the same potential alsilinad preferences; they differ only
according to their inherited wealth. Capital markeperfections assume the form of a higher
interest rate for borrowers than for lenders, whioshkes borrowing costly and difficult.
Therefore, those who have a poor initial wealth rasewilling to invest in education, since
they would have to borrow a significant amount. &tion is then limited to individuals with
sufficiently high initial wealth. Hence, the inhamce of each individual fully determines
his/her decisions to invest in education, so ihitiealth distribution determines the aggregate
level of investment, output, and skilled and uriskillabor in the short-term.

However, wealth distribution also has an effecttbese variables in the long-run, as the
amount of investment in human capital in a certare period determines the distribution of
inheritances in the following period, which gradyalhanges the distribution of wealth over
time. By analysing the dynamics of the economy,oGand Zeira (1993) show that the
economy converges to a long-run equilibrium witlo tgvoups of agents: the rich dynasties, in
which all generations invest in human capital, waskskilled and leave a large bequest, and
the poor ones, where people inherit less, workreskilled and leave less to their children.
The relative size of these two groups depends @mihal distribution of wealth, as the more
individuals with low initial wealth, the more un#iied workers in the long-run. Thus, an
economy which is initially poor ends up poor in tbag run; an economy which is initially
rich and whose wealth is distributed among mangsarp rich; but an economy with a large
initial amountof wealth,whichis heldby afew, endsup poor.Thus,thereis path dependency,
as economies may converge to different steadysstdepending on their initial conditions.
This is possible only if another crucial assumpi®added to the model, namely indivisibility
in investment in human capital (that is, non-contyeaf the production technology).



Thesubsequendtudieghathaveemergedvithin this approachmaintainthekeyfeaturesof the
Galor and Zeira’s (1993) model, namely: the assionptof credit market imperfections and
fixed costs associated with investment, the framkwased on a model of economic growth

with overlapping generations, and the fundameisult that inequality harms growth.

Banerjee and Newman (1993) examine the effectaeuality on a different type of choice,
the choice between becoming an entrepreneur orrkewdrather than the choice between
becoming a skilled or an unskilled worker). The kéga is that, if lenders refuse to make
loans available to those with a low wealth, poasge will not have the necessary amount to
invest in an entrepreneurship activity, therebyirgpto work. Thus, in a certain period, the
institutional structure of the economy, represeriigdhe pattern of occupations, depends on
wealth distribution. This pattern, in turn, detemes both the wage equilibrium and the saving
rate in the following period, thereby generatingeav distribution of wealth and a new pattern
of occupational choice. We will have then a dynah&ystem, in which the evolution of
wages, savings, income distribution, occupationatepns and output are endogenously
determined. The authors show that a highly unemitél distribution of wealth may result in

an under-investment in the entrepreneurial actaitgt may therefore be harmful for growth.

Aghion and Bolton (1997) and Piketty (1997) introdwa new element in the analysis, as they
endogeneize the interest rate. By explicitly maugthe supply side of the credit market, they
exploretheinterplaybetweerthe capitalmarketequilibrium (andtheinterestrate equilibrium)
and the distribution of wealth. Whereas Aghion aBditon (1997) focus on finding
conditions under which there is a non-monotonicleian of income inequality towards a
unique-steady state, Piketty (1997) shows that @ooes may converge to different steady-
states, depending on their init@nditions.In particular,he shows that théighertheinitial
inequalityin wealth distribution, the higher the demand for d¢radd therefore the higher the
interest rate in the future. Higher interest ratesurn, prevent the poor from accumulating

and investing in physical capital (credit rationingreases), thereby harming growth.

Owen and Weil (1998), and Maoz and Moav (1999juin, focus on the effect of inequality
on the degree of intergenerational mobility andtlom efficiency in the allocation of talents
across occupations. Contrarily to the previous isgjdthey consider that the decision of
investing in education is positively influenced ooty by individuals’ inheritance but also by
their differentiate ability. Due to the complemattiabetween educated and non-educated
workers, a developed economy with high levels ahln capital will have higher relative
wages for uneducated workers, making it more likiegt the children of such workers will be
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able to afford an education and the children ofcatked workers will have fewancentivesto

becomeeducatedThus, richer economiegend to experiencea high degree of upward and
downward mobility, as well as low levels of wagepgaand inequality. A high degree of
mobility, in turn, has a positive impact on longrtegrowth, as it leads to a high correlation
between ability and human capital, thereby imprguvine efficiency in which education is
provided. Therefore, as they prevent high-abilinop people from getting an education,
credit constraints hinder wage inequality reductiord harm human capital accumulation,

upward mobility, education efficiency and long-tegnowth.

2.2 Thefiscal policy channel

The fiscal policy approach further advanced tha ithat inequality has a negative impact on
economic growth. According to this approach, whosgor proponents are Bertola (1993)
Alesina and Rodrik (1994), and Persson and Talbdllifi94), income distribution affects
growth via its effects on government expenditure xation.

The theoretical models presented by the three abentoned studies combine elements of
two important strands in the economics literaturthe- endogenous growth theory and the
political economy approach. Typically, output degeion capital, labor and on a public good,
the latter being financed by a proportional tax aapital (capital is meant to capture all-
growth producing assets, including physical capitabman capital, and proprietary
technology, so the tax on capital must be integoreds a metaphor for any kind of
redistributive policy that transfers income to ulield labor and reduces incentive to
accumulate). Since tax revenues are redistributegbisum to all individuals and they differ
in their endowment of capital and labor, each orlé ivave a different view on what the
common tax rate should be. In particular, thosé a&itow share of capital income will prefer
a higher tax rate.

Since fiscal policy is decided by majority votingne can use the median voter theorem to
investigate the relationship between inequality gravth: the more equitable the distribution
in the economy, the better endowed the median weitlr capital, and consequently, the
lower the equilibrium level of taxation. Thus, téma and redistributive government
expenditure increase as inequality increases. @shanism, which Perotti (1996) calls a
“political mechanism”, constitutes the first link ¢his approach. The second link — the

“economic mechanism” — is based on the idea thattian and redistribution, in turn, are



harmful for growth because of their distortionarifeets on savings and investment.
Combining these two links, we should expect a negaiffect of inequality on growth.

2.3 The sociopalitical instability channel

Inequality and its association with sociopoliticalstability have been identified as an
additional barrier to economic growth. Alesina defotti (1996), Gupta (1990) and others
argue that a highly unequal distribution of resesrmcreases sociopolitical instability, as it
makes individuals more prone to engage in rentisgefctivities, as well as in violent

protests, revolutions, and coups. Socio-politioatability, in turn, has a negative impact on
investment, because it increases uncertainty andesadisruptions of productive activities,
and therefore a fall in the productivity of labaordacapital. Thus, as in the case of the fiscal
policy channel, this approach is composed of twikdi— inequality raises sociopolitical

instability (first link), andsociopoliticalinstabilityharmsinvestmentaindgrowth(second link).

2.4 The saving channel

Contrarily to the three channels presented abdwe saving channel supports the classical
view that inequality has a positive impact on gio\iKaldor, 1956). The key idea underlying
this channel is Kaldor's hypothesis that the malypropensity to save of the rich is higher
than that of the poorConsequentlyas it channelsresourcestowards individuals whose
marginalpropensity to savis higher,inequalityincreasesggregatsavingstherebyfostering
investmentand growth. To our knowledge, there are no themaktmodels addressing
specifically this channel within the theoreticaletature on the effects of inequality on
growth. However, we mention this channel, sinceoating to Barro (2000) and Knowles
(2001), some economists still believe that it plays important role in the relationship

between inequality and growth.

3.  TheEmpirical Literature

Following the explosion of the theoretical litenawon the inequality-growth relationship in
the 1990s, a significant branch of empirical wods bbeen developed, in an attempt to test the
main theoretical predictions. Over the last twoatkss, hundreds of empirical papers have
been producedsomeof them confirming the resultsof the main theoreticalmodels,others

rejecting themThe purposeof this sectionis to uncoverthe mainworks within this empirical



literature. We will divide the analysis in two parthe first part uncovers those studies testing
the reduced form relationship between inequalitg growth, while the second part focuses

on those studies testing the transmission chasnstsined by the theoretical literatdre.

3.1. Testing the reduced-form relationship

3.1.1. Theearly consensus on the negative impact of inequality on growth

A first set of studies — Alesina and Rodrik (199BErsson and Tabellini (1994), Clarke
(1995), and Perotti (1996) — aimed at testing #tkiced-form relationship between inequality
and growth. To do so, they all used cross-sect@ta @nd estimated a linear equation in
which the dependent variable — the output growtk rawas regressed on a measure of
inequality and on a set of other variables thateweund relevant in the explanation of cross-
country growth performance in the highly influeh@&arro’s (1991) econometric work. These
variables include initial output, some measure whhn capital, physical capital investment
ratio, and regional dummies, among others. The wias to identify the sign and to
investigate the statistic significance of the Valeaassociated with inequality, which, in all
studies, was measured using data on income distnibun order to avoid reverse causation
from growth to the explanatory variables, in parae inequality, the former was measured as
the average of annual growth rates for a relativehg period (20-30 years), whereas the

latter were measured in the beginning of the tilmgzion for growth.

The studies differ primarily on three aspects: soeirce of income distribution data, the
measure of inequality and the sample. Alesina andriR (1994) use income data from Jain
(1975) and Fields (1989); Persson and TabellinD4)9rom Paukert (1973); Perotti (1996)
from Jain (1975) and Lecaillon (1975); and Clark875) from the United Nations Social
Indicators. Regarding the measurement of inequdiityifferent measures are used: the Gini
coefficient (by Alesina and Rodrik, 1994, and Cigrk995); the share of the fourth quintile
(by Persson and Tabellini, 1994, and Clarke, 199&) share of the third and fourth quintiles
(by Perotti, 1996, and Clarke); the coefficientvafiation (by Clarke, 1995); and the Theil's
index (by Clarke, 1995). As for the samples, witle €xception of Clarke (1995), all the
studiesuseaverageannualgrowth on the period 1960-1985period,and a sampleof several
countries (whose dimension ranges from 40 to &csed on the basis of data availability.

* In both parts, we consider only those works thateweoduced from the early 1990s onwards, as this the
period in which the empirical literature on theeeff of inequality on growth exploded. However, therere
studies produced before 1990, some of them exanmimBdnabou (1996).
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Despite these differences, the estimation of tlggessions using Ordinary Least Squares
(OLS) shows in all studies that inequality has gatiee, significant impact on subsequent
growth, thereby confirming the predictions of mokthe theoretical approaches mentioned in
the previous section. With the exception of Persawh Tabellini (1994) and Perotti (1996) —
in which the inclusion of regional dummies as erplary variables weakens considerably
the effect of inequality on growth — this resultrabust to different sensitivity analyses, such
as different inequality measures, samples, tim@g@egr explanatory variables, and estimation
techniques, measurement errors, reverse causatidmeteroskedasticity. Most studies tested
the inequality-growth relationship splitting thesamples in sub-samples according to the
countries’ political regime (democracy or non-denagy) or to the development level (poor
or rich countries). While Persson and Tabellini94pfound a significant difference between
democracies and non-democracies — the relationghiptatistically significant only in
democracies — the other authors did not. Pero@®g}), in turn, found that the negative

inequality-growth correlation is statistically sificant only in rich countries.

3.1.2. Challenging theresultsand the methodology of the early empirical works

By the late 1990s, the general consensus on thatimegmpact of inequality on growth
began to be challenged. Several papers emergédzang the data quality and some of the
methodological procedures used in the previous eoapistudies. In most cases the result

was an invalidation of the negative relationshipugen inequality and economic growth.

From the analysis of this more recent literature,igentify, in general, five major criticisms:
the doubtful quality of income distribution datdnetlack of comparable data on income
distribution; the use of income distribution to measure inegyatite use of cross-section

data; and the estimation of a linear growth regoess

% The doubtful quality of income distribution data

Deininger and Squire (1996) argue that in ordgertivide a basis for inferences on issues of
inequality and growth, data on inequality shouldbé based on household surveys, rather
than estimates drawn from national accounts stajst) have comprehensive coverage of all
sources of income or uses of expenditure, rathen thovering only wages; iii) be
representative of the population at the nationatllerather than dealing with, for example,

only the rural urban population or with taxpayers.



Based on these criteria, Deininger and Squire (l&88embled a high-quality data set which
was subsequently used by several empirical stuthesne of these studies, Deininger and
Squire (1998) show that the data used in previoagksvwas of doubtful quality, as the

application of these criteria led to a considerabbiuction in the size of the sample that was
used to estimate the inequality-growth relationsMpreover, using a sample composed by
the 87 countries whose data satisfy their criteBajninger and Squire (1998) test the
reduced-form relationship and find that the effgicincome inequality on subsequent growth
is not very robust, as the coefficient of inequal# not statistically different from zero once

regional dummy variables are introduced in the &&ype regression. This suggests that
region-specific characteristics which may includeome inequality could be at the root of the

relationship observed in the previous empiricakréture.

%  Stressing the role of land and human capital inditgia

Deininger and Squire (1998) also criticize the pyes works in the way inequality was
measured. They argue that inequality should be medsusing land distribution (as a proxy
of wealth distribution) instead of income distrilmut, since: i) it is associated with far less
measurement errors; ii) its coverage is more eljatd geographically and over time; iii) the
relevant distribution in explaining the relationstbetween inequality and growth in many

theoretical analyses is that of wealth, not of meo

Using initial distribution of land as a measurar@quality, Deininger and Squire (1998) find
a negative, significant effect of inequality on @th, even when regional dummy variables
are included, which indicates that the initial dimition of assets may capture economic
characteristics that are only imperfectly refleciedtandard measures of income inequality.
However, when the sample is split according todbentries’ development level or political
regime, the data shows that the significant, negadffect exists only in non-democracies and

primarily in poor countries.

Using panel data instead of cross-section datanibger and Olinto (2000) also find that
initial land distribution, but not initial incomeddribution, has a significant growth-reducing
impact. When including both variables simultanepusie former maintains its negative sign,
but the latter does not, which suggests that bgihs of distributions affect growth through
different channels. A similar result is found byesina and Rodrik (1994).
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Castell6 and Domenech (2002) test the impact ajuakty on growth using human capital
instead of income or land inequality. They arguat timcome and land inequality may be
insufficient measures of wealth inequality, sindbeo variables such as human capital are
also important determinants of wealth. Besidessame theoretical models analyzing the
relationship between inequality and growth, thes nolayed by human capital endowment is
very important if not crucial, as it shapes therthstion of income and wealth. The results
found by Castell6 and Domenech are basically theesas those obtained by the authors that
use land inequality: i) income distribution is retatistically significant to explain growth,
once regional variables are added; ii) human dagiséribution has a strong, negative effect
on subsequent growth; iii) when both variables iaotuded simultaneously, the coefficient
associated with human capital inequality remaingatiee, but that of income inequality

becomes positive.

% The lack of comparable data on income distribution

Knowles (2001) produced a very accurate and congpsehie analysis of the way income
inequality data had been used in previous works.rmhin point is that nearly all of them use
inequality data that was not consistently measutedt is, data in which distribution is
measured using different criteria across countriesparticular, some countries typically
collect information on gross income, whereas otttemtries more often collect information
on expenditures. This creates a problem becausexmenditures tend to be more equally

distributedthanincome the mixing of bothindicatorsintroducesa biasin theresults.

The author shows that it does make a differenceihoame distribution is measured. Using a
sample of 84 countries, where expenditure and iecamquality are both used, Knowles
obtains, consistently with the earlier works, aateg and significant relationship between
inequality and growth. However, when the sampleetuced to those countries for which
gross income data is used (primarily developed teas), such a relationship becomes
insignificant. Thus, the first major conclusionkKriowles’ study is that the previous empirical
works should be interpreted with some cautionhay measure inequality inconsistently and

this may make a difference in the final results.

Yet, Knowles argues that it is not appropriate $& gross income data, since most of the
channels presented in the literature relate taildigion of income after redistribution, which
canbemeasuredby expenditureTherefore he estimatesanotherequationwith those countries

for which expenditure data is available (mainly eleped countries) and finds that inequality
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has a significant, negative effect on growth. Thhe,second conclusion of this study is that
there is a negative correlation between inequalitg growth, but only when the focus is on

inequality after redistribution.

s The use of panel data instead of cross-section data

Following the release of the Deininger and Squmequality dataset that assembled more
reliable data with time series information for agkr group of countries, several studies
estimated the inequality-growth relationship usipgnel data techniques. These studies
include Forbes (2000), Barro (2000), Deininger d@kihto (2000), Banerjee and Duflo
(2003), and others.

According to Forbes (2000), the use of panel datéesirable for two reasons. First, it allows
controlling for differences in time-invariant, ursgyvable country characteristidhereby
removingany biasresultingfrom the correlationof these characteristics with the explanatory
variables. On the other hand, cross-country dataadalirectly address the important policy
question of how a change in a country’s level afguality will affect growth within that

country; panel techniques can specifically estinsatzh an impact.

The panel data evidence on the correlation betviesame inequality and growth is quite
diverse. Forbes (2000) finds a positive relatiopdior high and mid-income countries that
persistacrosdifferentsamplesyariabledefinitionsandmodelspecificationsbut not through

all the time period under consideration. Barro (A0fbtains a negative relationship for poor
countries, a positive relationship for developedintdes, and an insignificant one when
considering both groups of countries. Banerjje Baflo (2003) find that it is a change in the
direction, not the initial level of inequality, thizads to slower future growth. Deininger and

Olinto (2000), in turn, find a negative correlatioetween land inequality and growth.

With the exception of Barro (2000), that considéfsyear growth episodes, these studies
assess the impact of inequality on growth over &-yeeriods, all taking the Gini coefficient
as the reference inequality measure and estim#imgelationship using different panel data
techniques (fixed effects, random effects, Gen&tathod of Moments (GMM), Kernel
regression, series estimator). All of them alsduide some form of sensitivity analysis, such
as the consideration of different inequality measucontrol variables, samples of countries,

and estimation techniques.

% Questioning the linear regression structure
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As we have seen, the vast majority of the empirlitatature has examined the growth-
inequality relationship by estimating a growth Batype linear equation with inequality as an
additional explanatory variable. Banerjee and DufRD03) question this econometric
methodology. First, using non-parametric metholsy tshow that there are stroagpriori
reasons to believe that the linear regression tstreiamposed in the previous studies is
inconsistent with the predictions of the theoretiadels. In particular, taking into account the
characteristics of some of these models, it is detnated that the growth rate is expected to
be an inverted U-shaped function of inequalityt isachanges in inequality in any direction
are associated with reduced growth in the nexbdefecond, the authors test this hypothesis
using a panel of 70 countries. The data show tleahypothesis is confirmed: there is strong
evidence that the inequality-growth relationshipbest described by an inverted U-shaped
function, rather than by a linear one. This remilobust to changes in control variables and
estimation techniques. According to the authotis, hbbn-linearity is sufficient to explain why
previous estimates of the growth-inequality relagioip have led to so different conclusions.

In Table 1 we present a systematization of the nfeatures of the studies analyzed in this
subsection, focusing on the results they obtain @mdhe abovementioned methodological

issues.

Table 1: Theempirical literature on the reduced-form relationship

Income A
Data ATy Measure of f . Estimation . .
Sample S Distribution inequality inequality . Effect of inequality on growth
data set
Income
Jain Negative for the whole sample
Alesina 46/70 - Negative in democracies and non-democracies
and Rodrik | countries Crot§s- InLcorze ?f'.n.' i (1,975) Q%II_SS Insignificant when income and land inequality are
(1994) 1960-1985 |  SeCtOn an coetlicien Fields considered simultaneously
(1989) Land
Negative for the whole sample
Persson .
Tair:e(ljlini cou?]?ries SC;;?;'] Income f(?l:]f[;e ?inr:?iﬁe F(’;igl;g;‘l 2%'183 H:g:::z: |fr? rdtgr?](\;vchrgﬁessa;ﬂ?nsignificam in non-
1960-1985 g democracies
(1994)
Gini coef. .
Clarke 74/81 Cross- Coef, var. I\ll_’;tlit;r?s OLS Negative for the whole sample
countries . Income Theil index . WLS T ; .
(1995) section Social Negative in democracies and non-democracies
1970-1978 Share of the Indicators 25LS
fourth quintile
67 Share of the Jain Negative for the whole sample
Perotti countries Cross- Income third and (1975) OLS Insignificant when regional dummies are added
(1996) 1960-1985 section fourth Lecaillon WLS Negative in democracies and non-democracies
quintiles (1984) Negative in rich and insignificant in poor countries
Deininger 66/87 Cross- Income Gini Deininger OLS Income
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and Squire | countries section Land coefficient and Squire Negative for the whole sample
(1998) 1960-1992 (1996) Insignificant when regional dummies are added
Land
Negative for the whole sample
Insignificant in democracies and negative in non-
democracies
Insignificant in rich and negative in poor countries
Income
Deininge 31/60 | Gini Deininger Positive when income and land inequality are
and Olinto | countries Panel nLc; nn;e o effligil ent | @nd Squire GMM considered simultaneously
(2000) 1966-1990 (1996) Land
Negative for the whole sample
45 L Deininger
nggg? countries Panel Income coe?flirc]ilent and Squire GMM Positive in high and mid-income countries
1966-1995 (1996)
Barro 84. bar I Gini Df;rgnggr Random IFr>13|gr_1|f|c_ant_ fﬁr the whole sample
(2000) countries anel ncome cosfficient and Squire effects ositive in rich countries
1965-1995 (1996) Negative in poor countries
Negative for the whole sample
Knowles 40. Cross- Gini Delnlnggr In3|gq|f|cant for hlgh/mld-lncome countries and
(2001) countries section Income coefficient and Squire OLS negative for low-income countries
1960-1990 (1996) Insignificant for gross-income and negative for
expenditures
Income
Castellé Negative for the whole sample
and 67/83 Cross- Income Gini Barro and In3|gr_1|f|cant when regional dummies are added
D ‘ch countries : Human fici Lee (2001 OLS Positive when income and human capital
0(?06(;‘26)0 1960-1990 |  Section capital coefficient ee (2001) inequality are considered simultaneously
Human capital
Negative for the whole sample
Banerjee 45 Gini Deininger rng;];Ln
and Duflo countries Panel Income coefficient and Squire %eries Inverted-U for the whole sample
(2003) 1965-1995 (1996) estimator

3.2 Testing the Transmission Channels

Alongside the examination of the reduced-form reteghip between inequality and growth, a

number of empirical studies have tried to estinthte importance of the channels through

which such a relationship operates (Persson andlliral{1994), Alesina and Perotti (1996),
Perotti (1996), Deininger and Squire (1998), Dageinand Olinto (2000), Sylwester (2000)).
In this subsection we analyze the contributiorhefiinain empirical studies for the assessment

of each of the four channels identified in sectrthe sociopolitical instability channel, the

fiscal policy channel, the credit market imperfens channel, and the saving channel.

3.2.1 The sociopalitical instability channel

This channel was explicitly addressed by two ergirstudies: Alesina and Perotti (1996)

and Perotti (1996). In both studies, two equatimsestimated using cross-section data from

developedainddevelopingcountriesoneto testthehypothesighatincomeinequality increases




sociopolitical instability, and the other to telethypothesis that sociopolitical instability in
turnreducesnvestmenandgrowth. In thefirst equationanindexof sociopolitical instability
(which aggregates four proxies of social unrestitipal assassinations, violent deaths,
successful coups, and unsuccessful coups) is ssgless a function of income distribution
andothervariableswhereasn the secondequationthe averagesDP growthratein the period
1960-1985 is regressed as a function of the ingials of the sociopolitical instability index,
as well as other variables. In both papers, the hymtheses are confirmed at a 5% level,
these results being robust to an extensive battesgnsitivity tests, which confirms that the

sociopolitical instability channel is strongly supfed by the empirical evidence.

3.2.2 Thefiscal policy channel

As he did in the case of the sociopolitical indisbichannel, Perotti (1996) tests the fiscal
policy channel by running two regressions, oneeach of its underlying mechanisms. The
political mechanism is tested by regressing theafipolicy variable (the average marginal tax
rate between 1970 and 1985) on income distribuéiod other variables; the economic
mechanism, in turn, is tested by regressing thevifroate on the fiscal policy variable and

other regressors. Perotti (1996) does not find supfor the fiscal policy channel, as the

economic mechanism is rejected by the data. Althanghe first equation income inequality

has a strong and positive effect on the averageginmartax rate in democracies (thereby
lending support to the political mechanism), in #eond equation taxation has a positive
(rather negative, as predicted by the economic ar@ésm) impact on growth. These results
remain when other fiscal policy variables are used.

A similar result is obtained by Persson and Tahie{lL994). Using cross-section data for 43
countries, they test, first, the effect of incomequality on investment, second, the effect of
inequality on redistribution (measured by transtessa fraction of GDP), and third, the effect
of redistribution on growth. They find that, in acdance with the theory, the first effect is

negative, statistically significant and is presenly in democracies, but the second and third
effects, despite having expected coefficient signs,not statistically significant.

Sylwester (2000), in turn, analyses the fiscal dehim a sample of developed and developing
countries between 1970 and 1985, concentratindherinfluence of public expenditures on
education. He finds that income inequality hasgaificant positive impact on expenditures
for public education (the reason being that higlmgqual societies are likely to develop a
dual system of schools, which increases the fixegtscof rising and supporting the public

system of schools), and these expenditures in toflmence growth in two opposite
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directions. On one hand, they have a negative teffecshort-term growth (because of the
distortionary taxation effect); on the other haigey contribute positively to long-term

growth (because they increase the stock of humaitatan the future). Thus, this paper

confirms the conclusion of Perotti (1996) and Pamsand Tabellini (1994) that there is no
empirical support for the fiscal policy channetie long-run. However, it introduces the idea
that such a support may exist in the short-run.

It should be noted that some of the studies examgithie reduced-form relationship between
inequality and growth test whether this relatiopsis different in democratic and non-
democratic countries. The aim of this proceduréoicheck whether inequality influences
growth through a political mechanism, as, accordmthe fiscal policy approach, one would
expect such an influence to be higher in democsaclde results are quite diverse: a
significant negative impact of inequality on growshfound only in democracies by Persson
and Tabellini (1994), only in non-democracies byirirgger and Squire (1998), and in both
regimes by Alesina and Rodrik (1994), Clarke (19984 Perotti (1996).

Thus, in conclusion, there is no strong empiricgpsrt for the fiscal policy channel.

3.2.3 The credit market imper fections channel

Besides testing the socio-political instability &hd fiscal policy channels, Perotti (1996) also
tests the validity of the credit market imperfensahannel. This mechanism was investigated
considering only its action through investment iueation and associated endogenous
fertility decisions. Using data on female and nsdeondary school and fertility rates, Perotti
concludes that inequality influences human capitaéstment negatively and fertility rates
positively and, these, in turn, have a negativeaichpn growth. However, more accurate tests
of this approach using measures of the degreeeafitcmarket imperfections (the loan-to-
value ratio and the ratio of the domestic credit G®P) interacted with the income
distribution variable inthe equationwhere educationis the dependentvariable lead to

inconclusive results.

Deininger and Squire (1998), on the other hand tiesimpact of credit market imperfections
that lead to borrowing constraints impending ovlysical and human capital investment.
They advance with the conjecture that lenders areglly more willing to accept physical
capital as collateral for a loan than to lend agfainfuture stream of earnings associated with

the acquisition of human capital. Therefore, eHeat initial inequality that are transmitted
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through credit markets are expected to have a mgpertant effect on the stock of human
capital than on the stock of physical capital. Bgressing the proxies of human and physical
capital on inequality the authors confirm this hypmsis: inequality strongly harms
investment in human capital, but it has an insigaift impact on investment in physical

capital. Hence, the main channel through whiclpftears to affect growth is schooling.

Deininger and Olinto (2000) reach a different cosmn. Using panel data for 60 countries,
they show that land inequality has a significanpatt on growth but, once a proxy for
investment in physical capital is included as ematary variable, this impact becomes less
strong.On the other hand,suchan investmentis significantly correlatedto land inequality
Therefore, the conclusion is that land inequalitjuences growth not only directly, but also
indirectly, via its impact on investment. The ctedarket imperfections channel, considering

its action through investment in physical capitsthus supported by the results of this study.

3.2.4 Thesaving channel

Very little attention has been paid to test theirsgahannel, perhaps because over the past
decades there has been limited interest in exgldhis link in the theoretical literature. Still,
Barro (2000) slightly addresses this channel bycking how highly correlated income
inequality is with investment ratios. Using panatalfor several countries he shows that such
a correlation is not statistically significant, bofor developed and for underdeveloped
countries. Thus, there is no evidence that theeggge saving rate, which tends to influence

the investment ratio, depends on the degree ofmedaequality.

The table below summarizes the main conclusionsfeatires of the studies mentioned in

this subsection for each transmission channel.

Table2: Theempirical literature on the transmission channels

Result
Income A

Channel Sample Dkl Distribution I\llleasure. ol inequality Sllngitn (acqeptgnce

structure inequality data set method or rejection of

the channel)

Persson and 13/43
Tabellini Fiscal policy countries sirgt?;] Income SS;;G %fir:Titlae F(’;agl;g;‘l ZOSII_SS Rejection
(1994) 1960-1985 g
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Alesinaand | o . iea) n Cross- Share of the ({Jg;g)
Perotti in stgbili countries section Income third and fourth Lecaill 25LS Acceptance
(1996) Yy 1960-1985 quintiles ecailion
(1984)
Jain
: N 64 Share of the
Proft S(.)C'Opo.".t'cal countries Crogs- Income third and fourth (1 97,5) OLS Acceptance
(1996) instability section o Lecaillon 28L8
1960-1985 quintiles
(1984)
49/27 Share of the Jain
i , , ! - . 1975 -
(ngg)' Fiscal policy countries ggt?c?n Income third and fourth L( _”) QOSIL% Rejection
1960-1985 quintiles ecatlion
(1984)
Jain
Perotti Credit market couifries Cross- Income thisrzaz:ﬁc;);c::ﬁh (1975) OLS Ambiguous
(1996) imperfections | 40c0 1005 section quintiles Lecaillon 25LS result
(1984)
Deininger . 52/81 L Deininger
. Credit market : Cross- Gini ;
and Squire | . . countries . Land - and Squire oLs Acceptance
(1998) imperfections 1960-1992 section coefficient (1996)
Deininger . 31/60 - Deininger
and Olinto ?:nregﬁ;nczgknest countries Panel Land coe(?flir;liem and Squire GMM Acceptance
(2000) P 1966-1990 (1996)
- Acceptance
52 : - Deininger hort-
Szllzv(\;g(s)t)m Fiscal policy countries ggsgﬂ Income coe(?flir;liem and Squire 3SLS (; 9 r'un)
1960-1992 (1996) ejection
(long-run)
84 - Deininger
aving countries ane ncome . and Squire ejection
o | & s | Panel | | coscent | 2SI | OLS | oot
1965-1995 (1996)

4. The Empirical Literature: a Critical Discussion of the Main Methodological 1ssues

and Results

The previous section provided a review of the menmpirical works testing the effect of
inequality on growth. One of its main insightshatt the estimation of this effect is subject to
a number of methodological issues and difficultiesfact, the studies differ significantly
according to several aspects, such as the way a@isumiag inequality, the sample, the
functional form of the regression, the estimatiechhiques, and the source, quality and
structure of income distribution data. Another impat insight is that the results regarding
the estimation of both the reduced-form relatiopsind the transmission channels seem to be
quite diverse. Concerning the reduced form relatiqm whereas some studies predict a

negative impact of inequality on growth, othersdict an insignificant or even positive
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impact. As for the transmission channels, the tssate far from being consensual too.
Hence, there seems to be a lack of consensus negah@ empirical assessment of the links
between inequality and growth. Since the analyzediss present significant differences in
the way they approach the methodological issuetedstabove, these differences must

contribute significantly to the disparities in theal results.

One of the fundamental objectives of this sect®roi investigate how the methodological
issues influence the final results of this emplriiizrature. Based on the systematization
effort developed in Section 3, we will draw somendasions concerning the potential
relations between some particular treatment givea tertain methodological issue and the
final results that are obtained. This is a diffictdsk, as these empirical studies deal with
different methodological issues in different wags, it is not easy to test and prove if the
disparities in the results between two or more mpee the consequence of approaching
differently methodological issue A, B, or C. Howevéd a considerable number of papers
dealing with a certain methodological issue in $hene way obtain similar results, then it is
reasonable to assume that there is a causal relagitween these results and the way that
specific methodological issue is addressed, evireibther methodological issues are treated
in a distinct way. Faced with the constraints asged with the intrinsic complexity of the
subject in study, we will follow a heuristic appobathroughout this section: any causal link
between the use of a certain methodological tecienignd the estimation results will be

considered relevant only if it is supported by mafghe papers that deal with it.

The other objective of this section is to discuss possible causes and implications of these
relevant links. By doing so, we will be able notlyoto advance with some potential
explanations for the apparent lack of consensufi@empirical assessment of the inequality-
growth relationship, but also to have a better wtdeding of the nature of this relationship

and the forces underlying it.

As in the previous section, the reduced-form refeghip and the transmission channels will
be analyzed separately in two different subsections

4.1 Theempirical literatureon the reduced-form relationship

Taking into account the above considerations aadrtformation provided in Subsection 3.1,
we can identify four main conclusions:
)] the results of cross-section studies are not slyaftpcted by differences in estimation

techniques, inequality measures, and explanataightas included in the regressions;
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in panel data studies, however, differences inregton techniques lead to differences
in the final results.

i) the effect of inequality on growth is considerabgakened when regional dummies are
introduced in cross-section studies;

lii)  the results are sensitive to the type of countrelsided in the sample;

Iv) the effect of land and human capital inequalitygoowth is stronger than that of income

inequality.

Next we discuss these four conclusions in detail.

4.1.1 Estimation techniques, inequality measures, and explanatory variables

As mentioned in 3.1, most empirical studies exangrihe reduced-form relationship develop
some type of sensitivity test in order to assesgdbustness of the estimation results. One of
the most common sensitivity analyses proceduresisisnof changing the explanatory
variables included in the growth regression. Déférstudies estimate the inequality-growth
impact using different control variables, but altnalf of them examine whether changing
these variables affects significantly the finalules With the exception of the regional
variables — whose effect will be subsequently aredyin more detail — almost all studies find
that the estimation of the coefficient associateth whequality is not strongly affected by

changes in the control variables.

Another commonly used sensitivity test consiststianging the estimation technigée we
haveseenin Subsectior.1, cross-sectiorstudiesestimatethe reduced-form relationship by
OLS. In order to avoid reverse causation from ghotetinequality, all of them use values for
the inequality proxies measured in the beginnintheftime period for growth. Some studies
examine whether changing the way of dealing witlerse causation has a significant impact
in the final results. In particular, they estimabe growth regression using an alternative
procedure, which consists of running two-stagetlsgsares regressions and instrumenting
for the inequality measure. All of them come to tmmclusion that the main results are the

same in both procedures.

As for panel data studies, the situation is slighifferent. First, a wider variety of estimators
is used. Barro (2000) uses a random effects esinmAanerjee and Duflo (2003) use Kernel

regressions and series estimators, and Forbes)(addeininger and Olinto (2000) use the
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Arellano and Bover's GMM estimatdrThe sensitivity analysis conducted by some ofehes
studies shows that different methods lead to sobataifferences in the estimated value of
the inequality coefficient. Thus, in contrast wdloss section studies, in panel data analyses
the results seem to vary considerably with thevesdtion techniques. This may provide a first

explanation for the diversity of results found histtype of studies.

Finally, the results do not seem to be significaatfected by the measure of inequality that is
used. Most studies use the Gini coefficient asitickcator of inequality; the exception is
Persson and Tabellini (1994), which uses the sbhtee fourth quintile. Alesina and Perotti
(1996) argue that the choice between these twostgbandicator is not relevant for the
estimation of the effect of inequality on growtls, they are highly correlated. On the other
hand, Clarke (1995) addresses explicitly this idspestimating four regressions, each using
a different measure for income distribution — thimi&oefficient, the share of the fourth
quintile, the coefficient of variation, and the Tlieindex. In the four models, the estimation
of the inequality coefficient does not change digantly, which strongly reinforces the idea

that the way of measuring inequality does not afflee final results.

4.1.2 Introduction of regional dummiesin cross-section studies

A crucial result that can be derived from the asiglyf the empirical literature is that the
inclusion of regional dummies as explanatory vdeslin a cross-section regression weakens
the magnitude of the coefficient associated wittgunality. This occurs in all the studies in
which this procedure is implemented. Persson aréliai (1994), Perotti (1996), Deininger
and Squire(1998, and Castellé and Doménech(2002) find that income inequality has a
significant, negative impact on growth, but oncgioaal variables are added such an impact
becomes insignificant. On the other hand, Deininged Squire (1998) and Castell6 and
Doménech (2002) find that when income inequalityeplaced by land or human capital
inequality, the inclusion of regional dummies alseeakens the inequality-growth
relationshipalthoughit still remainssignificant. Thus,it is clearthatintercontinental variation

in inequality, particularly in income inequalityc@unts for a substantial part of the negative
impact of inequality on growth that is found in eeal cross-section studies. This suggests

that country and region specificities play a crupde in explaining such an impact.

® This estimator first-differences each variable sameliminate the country-specific effects andnthises all
possible lagged values of each of the variabléssisiments, thereby correcting the problem of diameity.
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It is worth noting that the results obtained by glastata studies corroborate this idea. Panel
dataestimationcontrolsfor differencesn time-invariantunobservableountry characteristics,
thereby removing any bias resulting from the catieh of these characteristics with the
explanatory variables. As a result, it gives a mareurate indication of how a change in a
country’slevel of inequalitypredictsa changan thatcountry’'sgrowthrate.Thus,thefact that
panel data studies lead to so diverse results reayd consequence not only of the use of
different estimation techniques but also of theaidelvanced in the previous paragraph, that

the relationship between income inequality and gnatiffers across countries.

4.1.3 Estimation for different groups of countries

Another important conclusion that can be derivednfthe empirical studies is that the results
are quite sensitive to the type of countries inetlich the sample. As mentioned in Subsection
3.1, several authors examining the reduced-foraticgiship split the original sample in sub-
samples according to the countries’ political region development level. In some cases, they
obtain significant differences in the results faclk sub-sample. Let's consider, first, the
division between democratic and non-democratic ttas1 While Alesina and Rodrik (1994),
Clarke (1995), and Perotti (1996) do not find cdesable differences between democratic
and non-democratic countries, Persson and Tabéli@84) and Deininger and Squire (1998)
do: the former find a significant negative impatireequality on growth only in democracies
and the latter only in non-democracies. Regardimg division between rich and poor
countries, the results are very diverse too. Dgmirand Squire (1998) and Knowles (2001)
find a negativerelationshipfor poor countriesand an insignificantonefor high/mid-income
countries. Barro (2000) also finds a negative i@tahip for poor countries, but a positive one
for rich countries. Forbes (2000), in turn, deteatpositive effect for both high and mid
income countries. By contrast, Perotti (1996§s thatinequalityhasa negativeimpacton

growthonlyin rich countries.

Hence, we can conclude that the results are semsdithe type of countries included in the
sample, since the estimation of the effect of imditpion growth is significantly different for
the different groups of countries considered inghelies. Technically speaking, there is no
parameter stability when using a sample composedcduntries with different political
regimes and/or different development levels. Tlisficms the key idea previously advanced

that the inequality-growth relationship is strongifluenced by the specific characteristics of
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each country (or group of countries). Thereforeséhcharacteristics should not be ignored in
the estimation of this relationship.

We can also conclude that, despite the differebeéseen poor and rich, and democratic and
non-democratic countries, there is no compellingleawe for the direction of the income
inequality effect on growth within each group oliatries, when income distribution is used
as a proxy of inequality. In fact, taking into agob the results highlighted above, it is
possible to find, for each of the four groups otitimies that were considered, at least one
study predicting a positive relationship betweeeaqumality and growth, and another study
predicting a negative one. There is, thereforecammsensus about the magnitude and sign of
this relationship, even within each group of costrwhen inequality in income distribution

is used.

4.1.4 Land and human capital inequality vs. income inequality

It has been already mentioned that some authoigestighat inequality should be measured
using the distribution of land — Deininger and 3g§iL998), Deininger and Olinto (2000) — or
of human capital — Castell6 and Domenéch (2002)stead of income distribution. They
argue that the relevant distribution in explainithg relationship between inequality and
growth in many theoretical analyses is that of wealvhich is best described by land or

human capital, rather than by income.

The results obtained in all these studies show itfequality in land and in human capital
distribution has a stronger negative effect on ghotan inequality in income distribution.
On the onehand,Deininger and Squire (1998) find that, whiamd inequality and income
inequalityareincludedin separate cross-section regressions and these dlchate regional
dummy variables, the coefficients of both varialiiase negative signs, but that of the former
has a stronger magnitude than that of the lattarti@ other hand, when regional dummies
are included as explanatory variables, only thefficoent of land inequality remains
significant. Castell6 and Domenéch (2002) find #yathe same results for inequality in
human capital distribution. Moreover, Alesina anddRk (1994), Deininger and Olinto
(2000), and Castell6 and Domenéch (2002) find wien both proxies of inequality (income
and land/human capital) are included simultaneourstyhe same regression, the coefficient
associated with land/human capital remains negatwe that of income becomes either
positive or insignificant. Thus, there is some ewice that the negative effect of wealth

inequality on growth is stronger than that of inemequality.
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Before advancing with some possible explanatiorss discussing the implications of this
phenomenon, we should note that it does not netlgssantradict the previous conclusion
that the inequality-growth relationship is strongifluenced by the specific characteristics of
each country. Indeed, the inclusion of regionalaldes in cross-section regressions weakens
the impact of inequality on growth, but in the caséand and human capital inequality this
impact still remains negatiandsignificant.Thissuggestshatboth components — the specific
characteristics of each country and the channelsugin which land and human capital
inequality systematically affect growth — play anpiortant role in the explanation of the

inequality-growth relationship.

Let’'s move now to the discussion of the possibksoas for the fact that land and human
capital inequality have a stronger impact on grothim income inequality. We focus on two
lines of arguments: first, the estimation resulttiod effect of income inequality on growth
may be influenced by several problems surroundatg dn income distribution; second, the
fact that the impact of land and human capitalristion is stronger than that of income
distribution may occur simply because, as stateBd&ninger and Squire (1998), the relevant
distribution in explaining the relationship betwaaequality and growth in many theoretical

analyses is that of wealth, not of income.

The first line of arguments is based on the ided tfata on income distribution are often
associated with problems of measurement and coiipgracross countries. According to
Deininger and Squire (1996), comparability of tlaadon income inequality may be hindered
by several problems, such as differences in coctsbrumethods (data is not always based on
household surveys, as sometimes estimates drawnrfational accounts statistics are used),
income definitions (in several countries, nonwageome and income from household
production account for a significant share of thltincome and, therefore, they should not
be ignored), and data coverage (income data magowar the entire population, but only a
subset, e.g. urban population). By collecting daienarily from surveys, official statistical
publications and research papers, Deininger andré&qi996) overcame some of these
problems for a large enough group of countries,sttanting a new available data set of
higher quality income distribution data, which,aseady mentioned in Subsection 3.1, was
used in most of the subsequent empirical worksnigshe inequality-growth relationship.
One way to check if these problems associated imitbme inequality data do affect the
estimates of the effect of inequality on growthidsexamine if the use of the Deininger and

Squire data set resulted in significant changdbese estimates. However, this is not an easy
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task, as some studies that were produced aftepubkcation of the dataset differ from the
previous studies not only because they use thedaaset, but also because they use panel
data instead of cross-section data (Deininger almtd 2000; Forbes, 2000; Barro, 2000;
Banerjee and Duflo, 2003). Therefore, one cannptlsat the differences between the results
of these studies and those of the previous stuteeslue to the introduction of higher quality
income data or to the use of a different data sirac Nevertheless, there are two studies —
Deininger and Squire (1998) and Knowles (2001)at thake use of the high quality data set
and maintain the cross-section structure of tha.detey both estimate a growth Barro-type
equation with income inequality as an additiongblaratory variable and, similarly to the
earlier studies, obtain a negative, significantfieccient for inequality. This may indicate that
the estimation of the effect of income inequalitygrowth is not affected by the use of high
quality data; put differently, these two studieggest that deficiencies related to income
distribution data, such as construction methods daverage, and income definitions, do not
significantly affect the key estimates, and therefalo not explain why the effect of income

distribution on growth is less stronger than tifdand or human capital distribution.

Nevertheless, some authors suggest that majorsissueerning data quality and consistency
remain, even in the Deininger and Squire dataPsatti (1996) had already noted that when
income quintile shares and Gini coefficients angidglly computed from surveys (which is
the case in Deininger and Squire data set), twentiat problems arise. First, and for obvious
reasons, in any given survey the raw figures magubgect to very large measurement errors.
Second, it is still difficult to establish consiste&eomparisons across countries, as the surveys
they are derived from can vary remarkably with thefinition of the recipient unit
(householdsss individuals), and the income concept (gross inee expenditures). With
respect to the recipient unit, Perotti (1996) asgtiet there are good reasons to believe that
data organized by individuals understate the incehae of the third and fourth quintiles of
the distribution, relative to data organized byoimes and, therefore, using both in the same
sample may not be appropriate. As for the incomeept, Knowles (2001) and Milanovic
(2005) also argue that mixing gross income and redipgre data introduces a bias in the
results because expenditures tend to be more gglisiiibuted than income. Whether or not
this bias is sufficiently strong to affect the psie of the impact of inequality on growth is a
question that should be answered. According to Hes\{2001), it is, since, as we have seen
in Subsection 3.1, the results that he finds diffeen he considers a sample composed only

by countries that use data on gross income (saib@ead another sample only with countries
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that use data on expenditures (sample 2). How#vsrgconclusion should be interpreted very
cautiously. Typically, European countries, the ©ditStates and most of Latin America
collect household income information, whereas Afnicand Asian countries more often
collect information on expenditures. This is thasen why Knowles’ sample 1 is mainly
composed by mid/high-income countries and samgddg Bw-income countries. Therefore,
the differences obtained between the two estimatioay be due to sample selection, rather
than data comparability issues. Hence, Knowlesilteslo not point necessarily to the idea
that it does make a difference to estimate theuakiy-growth relationship using inequality

based on gross income or expenditures.

In conclusion, there is no compelling evidence upport the idea that reasons related to
problems of quality and comparability of incometdition data are behind the weaker
relationship between income inequality and grov@h. the one hand, the use of Deininger
and Squire high quality data set does not seemdiace a significant change in the results; on
the other hand, there are reasons to doubt thatitleegences found by Knowles (2001) are

due to inconsistencies in income measurement.

We now move our attention to the second possitdsar sustaining the fact that land and
human capital inequality have a stronger effecgi@mwth than income inequality. This reason
has to do with the nature of the forces underlytimg inequality-growth relationship, rather
than with methodological issues. It is related wtita idea advanced by Deininger and Squire
(1998), Deininger and Olinto (2000), and Casteld &omenéch (2002) that the relevant
distribution in explaining the relationship betwaaequality and growth in many theoretical
analyses is that of wealth, which is best descritnedand or human capital, rather than by
income. In fact, as will be discussed in more di@tabubsection 4.2.2, the argumentation line
of the three theoretical approaches predicting @aine impact of inequality on growth
suggests that wealth distribution is more relevhan income distribution for the explanation
of the underlying transmission channels. As a cgusece, one would expect a negative
coefficientof inequalityby thoseempiricalstudiesusingproxiesof wealth inequality, but not
necessarily by those using income inequality. Meeeothe fact that several studies find a
negative effect for land/human capital inequalitydaa positive one for income inequality
when both are included simultaneously may be aitiaddl reason to suspect that both types
of distribution affect growth through different cireels. These and other subjects will be

discussed in more detail in the next subsection.
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4.2 Theempirical literatureon thetransmission channels

This subsection focuses on the empirical assesswifetite transmission channels from
inequality to growth. In contrast with the redudedn relationship, the empirical literature
has notpaid due attentionto the testingof the transmissiorchannelsOn the one hand,the
number of studies addressing certain channelealglscarce, which makes it impossible to
draw any credible conclusion about their valididy; the other hand, most studies do not test
the transmission channels in the most appropriaty &s they neglect some aspects that are
crucial to the production of a reliable analysistloé mechanisms through which inequality
affects growth. Therefore, after systematizing riregn conclusions that can be derived from
the empirical works presented in Subsection 3.2willemention some of the main aspects
that should be considered by this literature arsgidis how important they are for a better
understanding of the channels underlying the inkgegrowth relationship.

4.2.1 Key conclusions about the empirical assessment of the transmission channels

from inequality to growth

Taking into account the information presented iths®getion 3.2, we can identify three main

conclusions with respect to the empirical literatwon the transmission channels from

inequality to growth:

)] The empirical evidence does not support the figoity channel;

i)  There seems to be some support for the credit margerfections channel, although
the results are far from being conclusive;

iii)  The works on the political instability channel amithe saving channel are very scarce,

which prevents us from drawing any credible conolusibout their validity.

The first conclusion is clear from the analysighed information contained in Table 2. Nearly
all the studies testing specifically the fiscalipgichannel find no evidence for it. Persson and
Tabellini (1994), Perotti (1996) and Sylwester (@D@nd evidence supporting the political
mechanism but not the economic mechanism. This snéeat the theoretical prediction that
inequality leads to an increase in taxation andstedutive expenditure is correct, but the
prediction that taxation and redistribution arenhfal for subsequent growth because of their
distortionary effects is not. Besides, the facttth@ results on the distinct effects of

inequality on growth between democracies and nonedeacies are far from being
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consensual may be another indication that the Ifigoicy mechanism is not relevant to
explain these effects.

Regarding the credit market imperfections chantiebre seems to be some evidence
supporting it. Perotti (1996) and Deininger and i8gy1998) find that inequality has a
negative influence in human capital investment,levBieininger and Olinto (2000) find that it
harms primarily investment in physical capital. Aating to these authors, these results show
thatthecreditmarketimperfectionshannels strong.We argue however thatthis association

is rather abusive, as the negative effect of inktlyuan investment in both physical and
human capital may not be due to the existenceeadfitmarket imperfections. Thus, it would
be more appropriate to test this channel usingriabla that measures specifically the degree
of credit market imperfections and test how thisialde is associated with inequality and
investment in physical and human capital. Perd®96) did so by interacting the loan-to-
value ratio for home mortgages and the ratio of et credit to GDP with the income
distribution variable. He obtained inconclusive ules as these variables turned to be
insignificant. However, as Perotti himself statdéss is an imperfect way of testing the credit
market imperfections channel, as the variablesdeel @re a very crude approximation to the
concept of borrowing constraints. Hence, we cantiat there may be some evidence that
supports this channel, but the results should teggreted very cautiously.

As for the saving and the sociopolitical instagithannels, the empirical works attempting to
test their validity are very scarce. Barro (2000)i§ that aggregate saving rates do not depend
on the degree of inequality, and Alesina and Pefb®96) and Perotti (1996) conclude that
there is evidence to support the sociopoliticatabgity channel. However, these works are

clearly insufficient to draw any reliable conclusiabout the way these two channels operate.

4.2.2 Key aspectsto be considered when testing the transmission channels

In this subsection we look at some methodologicgleats that we think are of prime
importance in order to produce an accurate assessshehe validity of each transmission

channel, but that have been clearly neglected &gxisting empirical literature.

We have already mentioned the inadequate procdtiatehas been used to test the credit
market imperfections channel. Most studies haveddb include in the regressions a variable
measuring specifically the degree of credit maikeperfections and thus to examine its
relationship with inequality and investment. Thypd of analysis is necessary if we want to

properly test this mechanism, as it allows exangninthe relationship between inequality
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and investment in physical and human capital fourithe existing literature is indeed due to

the existence of credit market imperfections.

As for the fiscal policy channel, more attentiorosld be paid to the fiscal variable that is
used. First, it is very important to choose therappate variable, that is, a variable that
captures accurately the nature of the mechanisesepted by the theoretical models. As
mentioned in Section 2, the link between incomérihistion and growth in this approach is
the pressure for redistribution that arises in lyighmequal societies; on the other hand, what
matters for growth are the distortions caused bg thxation that accompanies the
redistributive expenditures. Hence, as Perotti 6% gues, the appropriate fiscal variable
should be related teitherpublic expenditureshathavean explicit redistributivenature(e.g.,
socialsecurity and welfare, health and housing, and puistpenditure of education) or to
measures of taxation (such as the average mangiteggl the average tax on labor, and the
average personal income tax). Second, it is algmwitant to investigate how sensitive the
results are to the choice of the fiscal policy able, given the differences in the nature of

some of the mentioned variables.

Another aspect that should not be ignored in thienasion of all the transmission channels is
the consideration of country/region specificiti€3ne of the most important conclusions
resulting from the analysis of the empirical works the reduced-form relationship is that
these specificities plagcrucialrole in theinequality-growthrelationship Hence theyshould
bealso considered in the empirical studies of thegmaission channels. This can be done by
including regional dummies in cross section regoess using panel data (which is something
that has not been explored yet), or testing thenrmbla using small samples composed by

countries with similar characteristics.

Another idea of crucial importance is the fact tthegt transmission channels should be tested
in a way that is consistent with the assumptionsvbith the theoretical models are based. In
particular, we call attention for three featureattlshould be kept in mind: whether the
mechanism operates primarily in the short-run orthe long-run; whether the relevant
distribution to explain the transmission channethist of wealth or income; whether pre-tax
income or post-tax income should be used. The deraion of these aspects is relevant not
only because it allows testing the transmissiomokE more accurately but also because it
may give important insights on some of the questithrat were discussed in the analysis of

the reduced-form relationship estimation.
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Starting with the short-rums long-run issue, the key idea is that the foumcleds are likely

to operate in different temporal horizons. Accogdio Knowles (2001), the fiscal policy and
the sociopolitical instability channels tend to bre relevant in the medium/long-term
because, in the first case, there is a considetabk lag between an increase in inequality,
mounting pressure for more income distribution, sordedistribution to then take place, and,
in the second case, it takes some time for inetyutilead to sociopolitical instability. By
contrast, the saving channel tends to be moreaetem the short/medium-term, as it may not
take long for inequality to affect incentives andviags behavior. The credit market
imperfections channel, in turn, is likely to operah both short and long-terms, since the
repercussions on growth of poor investment in ptajstapital are immediate, but those of
poor investment in human capital are not. Hencegrwtihe first two channels are tested
empirically, a significant time lag between growdhd the inequality variable should be
considered; on the other hand, if the aim is tottes saving channel, the time lag should be
short. This insight may provide further explanasidior some of the results found by the
empirical literature testing the reduced-formrelationship.Since these studies regress the
average of annual growth rates for a period of @Q3&3ars on the initial level of inequality,
most cross-section studies examine the inequaldydp relationship in the long-run. Panel
data studies, in turn, have examined this relatigns the short-medium run, as they usually
assess the impact of inequality on growth over &-yeeriods. This may pose another
explanation for the fact that the panel data ewdeon the correlation between income
inequality and growth is so diverse. Indeed, weehasme studies predicting a negative
correlation and others predicting a positive omel this may be a consequence of the fact that
these studies test the effect of inequality on gnoww the short/medium term, in which two
channels — the saving channel and the credit marnkperfections channel — operate in
opposite directions. By contrast, in the crossisacstudies there is more evidence for the
existence of a negative relationship, which mayuot®zcause all the three channels that are
more relevant in the long-run — sociopolitical atstity, fiscal policy, and credit market

imperfections channels — imply a negative impaghefuality on growth.

The four transmission channels also differ withpees to the relevant type of distribution.
While in the saving channel the income distributisnthe one that matters (because the
saving rates are determined as a fraction of ingpmethe credit market imperfections
channel wealth distribution is more relevant (simealth is more important than income in

determining investment decisions). In the other talannels, in turn, both types of
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distributions are relevant. This is a strong argoine support the results obtained by those
studies that estimated the reduced-form relatignaking wealth/asset distribution. As it was
emphasized in Subsection 4.1.4, the negative effieleind and human capital inequality on
growth tends to be stronger than that of incomejuaéty. We advanced with the possible
explanation that the relevant distribution in expulag the relationship between inequality and
growth in many theoretical analyses might be thavealth, which is best described by land
or human capital inequality, not that of income. Wave just seen that there are strong
reasons to believe that this is the case, as wddttibution is relevant in the three channels
predicting a negative effect of inequality on growivhereas income distribution is relevant
not only in two of these channels, but also in $heing channel. Thus, the fact that wealth
and income distributions affect the inequality-gtiowelationship through different channels
can explain some of the differences found in theneges of the coefficient associated with

inequality when both types of distributions aredise

Finally, there are also differences among the fdhannels regarding the type of income that
should be considered. While the sociopoliticalabgtty, the credit market imperfections, and
the saving channels refer to income inequalityrakeistribution has taken place, the fiscal
policy channel refers to inequality of pre-redistition income. Hence, if this channel is to be
tested empirically, data on gross income shouldu®ed, whereas data on net income or
expenditure are most appropriate for the firsteghekannels. We can relate this idea with the
results of Knowles’ (2001) work. As mentioned befoKnowles finds that, for those
countries that use gross income distribution, ieéitguhas an insignificant impact on growth,
whereas for those countries that use expenditieantipact is significant and negative. In
Subsection 4.1.4, we argued that this divergencédcarise because of either differences in
the way of measuring income distribution or issuelated to sample selection. Now we
advance with a third possible explanation. Sineeube of expenditure captures primarily the
fiscal policy channel and the use of gross incoaqguwres the other three channels, then one
would expect to find a negative effect of inequatih growth in the first case and an effect of
anydirectionin thesecondctase Thus,Knowles’findingsmayalsoarisebecausef differences

in therelativeimportanceof thetransmissiorchannelsinderlyingeachof thetwo estimations.

5. Conclusion

The estimation of the effect of inequality on grbvid subject to a number of methodological

issues and difficulties, which in part may be remble for the apparent lack of consensus
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about the way inequality influences growth. Althbug is not easy to systematize and
compare the results of so many studies, especialgn a large array of different

methodological techniques is employed, some cormiascan be derived.

First, it is evident from our analysis that counényd region specific characteristics play a
crucial role in the determination of the effectreéquality on growth. This conclusion has two

important implications. On the one hand, it implieat more emphasis should be put on the
estimation of the inequality-growth relationship annational/regional basis. It is perhaps
more appropriate to study how this relationshiprags within a country or a group of

countries with similar characteristics, rather thamng to establish a universal pattern. Such
an approach provides a better understanding oinéguality-growth process and may also
present a possible way of overcoming data conssraind empirical methodological issues.
On the other hand, since it is risky to make iniees on the impact of inequality in a

particular country using coefficient estimates framwide sample of countries, policy

recommendations should not be based on these éssinbait on those of country studies.

Secondly, we also conclude that inequality in wedistribution, proxied by land or human
capital distribution, seems to have a stronger megaffect on growth than inequality in
income distribution. This may occur because thenobk through which inequality affects
growth are not the same in both distributions, réigas of problems related to measurement
errors and comparability across countries thaeasisen income is used. In particular, wealth
distribution is likely to be more relevant in thede channelgredictinga negativecorrelation
betweeninequalityand growth. Exploring in more depththe channelshroughwhich wealth
andincomeinequalitycould differentially affect growth might be an inésting question for

future research.

Thirdly, the divergences found in the estimationtlod reduced form relationship are more
pronounced in panel data studies. We suggesthbaétdivergences are due to three reasons:
i) differences in estimation techniques; ii) coyfregion specificities, which are captured in
panel data; iii) the effect of opposing transmiasimechanisms in the short/medium-run,

which is the time horizon considered in most palath studies.

Finally, the empirical studies specifically addiegs the transmission channels from

inequality to growth have been scarce. Besidey, lla@e neglected some important aspects,
such as the time horizon, the type of distributiamd the definition of income that should be
used to test each mechanism. We believe that theideration of these aspects is crucial to
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produce an accurate assessment of the empiriadityadf each mechanism. Therefore, this
area of research has a vast potential to be yébrexp
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