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ABSTRACT

Using a panel fixed effects model for a large sample of countries covering 1975–2005, we test the
hypothesis that income inequality caused by finance (financial development, financial liberalization and
banking crises) is related to more income redistribution than inequality caused by other factors. Our
results provide evidence in support of this hypothesis. We also find that the impact of inequality on
redistribution is conditioned by ethno-linguistic fractionalization. Our findings are robust to the inclu-
sion of several control variables suggested by previous studies.
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I. Introduction

It is widely believed that financial development and

financial liberalization increase economic growth.

Although there is indeed substantive evidence that

financial development and financial liberalization

enhance growth (see Arestis, Chortareas, and

Magkonis 2015; Valickova, Havranek, and Horvath

2015; and Bumann, Hermes, and Lensink 2013;

respectively, for meta analyses of both lines of

research1) recent analyses suggest a more nuanced

view about the benefits of finance.

First, several recent studies suggests a non-linear

relationship between financial development and eco-

nomic growth for several reasons.2 At high levels of

financial development, the further deepening of

financial markets may be associated with financial

services that have a lower growth potential, such as

mortgage finance (Beck et al. 2012). Financial devel-

opment and financial liberalization may also be asso-

ciated with a higher frequency of financial crises

(Rajan 2005). Finally, the financial sector may attract

human capital away from the real economy (Kneer

2013).

Second, there is increasing evidence that financial

development and financial liberalization lead to

higher income inequality (Jauch and Watzka 2012;

Jaumotte, Lall, and Papageorgiou 2013; Dabla-Norris

et al. 2015; de Haan and Sturm 2017; Furceri and

Loungani 2017; de Haan, Pleniger, and Sturm 2018;

Furceri, Loungani, and Ostry 2018).3 For instance, de

Haan and Sturm (2017) find that financial develop-

ment, financial liberalization and banking crises

increase income inequality using panel fixed effects

regressions for a large sample of countries. Higher

income inequality, in turn, may have a negative effect

on economic growth (Berg and Ostry 2011).

However, before jumping to conclusions, it is

important to examine to what extent finance-related

income inequality leads to more income redistribu-

tion. If so, the negative consequences of finance may

be less severe. Previous evidence suggests that more

unequal societies redistribute more. For instance,

Ostry, Berg, and Tsangarides (2014) find that redis-

tribution – defined as the difference between the Gini

coefficients formarket income and for net income – is

positively related to the Gini coefficient for market

income inequality. Using the estimates of de Haan

and Sturm (2017) on the relationship between finance

and income inequality as starting point, we examine

whether income inequality that is caused by finance

CONTACT Jan-Egbert Sturm sturm@kof.ethz.ch KOF Swiss Economic Institute, ETH Zurich, Leonhardstr. 21, Zurich 8092, Switzerland

The views expressed are those of the authors and do not necessarily reflect those of DNB.
1We should add that notably the growth enhancing effects of capital account liberalization are hard to identify; see, for instance, Kose et al. (2009).
2For instance, Arcand et al. (2015) report that at intermediate levels of financial depth, there is a positive relationship between the size of the financial
system and economic growth, but at high levels of financial depth, more finance is associated with less growth. In fact, the marginal effect of financial
depth on output growth becomes negative when credit to the private sector reaches 80–100 per cent of GDP.

3However, there are also several studies suggesting that financial development and/or financial liberalization reduce(s) income inequality. de Haan and
Sturm (2017) provide an extensive discussion of the literature.
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leads tomore redistribution than inequality caused by

other factors.

In addition, we analyse whether the effect of

income inequality on redistribution is conditioned

by ethnic fractionalization. According to Becker

(1957), individuals have stronger feelings of empa-

thy toward their own group and this implies that

countries with strong fractionalization exhibit

lower levels of redistribution. Some recent papers

provide cross-country evidence for this (e.g.,

Desmet, Weber, and Ortuño-Ortín 2009; Desmet,

Ortuño-Ortín, and Wacziarg 2012). However,

these studies measure redistribution by the share

of transfers and subsidies to GDP. This is highly

problematic as most of the redistribution occurs

through the tax system. Following Ostry, Berg,

and Tsangarides (2014), we therefore use the dif-

ference between the Gini coefficients for market

income and for net income as our proxy for

income redistribution. Using a similar measure,

Sturm and de Haan (2015) provide some evidence

that countries with a high degree of fractionaliza-

tion have less income redistribution.4

Our results suggest that income inequality

caused by finance is related to more income redis-

tribution than inequality caused by other factors.

We also find that the impact of inequality on

redistribution is conditioned by ethno-linguistic

fractionalization.

The rest of the paper is structured as follows.

Section 2 explains the methodology and describes

the data used. Section 3 presents the empirical

results and section 4 concludes.

II. Method and data

Method

To capture the effect of inequality caused by finance

on redistribution twomodels are needed; the first one

to capture the extent to which income inequality is

caused by finance and a secondone to regress inequal-

ity caused by finance and inequality caused by other

factors on redistribution. Since this study aims to

capture the relationship between finance, inequality

and redistribution over time, we use country fixed

effects panel models.

Our first stage regression is drawn from de

Haan and Sturm (2017) who estimate the effect

of financial development (FD), financial liberal-

ization (FL) and banking crises (BC) on income

inequality, controlling for a host of other variables

that other studies suggest to be related to income

inequality using country-five-year periods as unit

of observation (section 2.2 describes the data used

in more detail). Using the estimated coefficients

on financial development, financial liberalization

and banking crises, we calculate the part of

income inequality that is caused by finance (F).

The remaining part of income inequality, i.e. the

difference between actual income inequality and F,

is denoted as NF. In the second stage, we estimate

the following regression:

REDISi;t ¼ β1 þ β2Fi;t�1 þ β3NFi;t�1

þ β4Mi;t þ ui;t i

¼ 1; . . . ;N; t ¼ 1; . . . ;T (1)

where REDIS, is the five-year non-overlapping

average redistribution in country i at five-year

interval t and M is a vector of control variables,

while u is the error term.

Data

The dependent variable in the first-stage regression is

the five-year non-overlapping average of the market

Gini coefficient (market income inequality), in coun-

try i from the SWIID data base (Solt 2009). The Gini

coefficient ranges between 0 (perfect equality) and 100

(perfect inequality).5 We construct averages of the

Gini coefficients across 5 years where the Gini coeffi-

cients are centered at the middle of the five-year

period (see also Ostry, Berg, and Tsangarides 2014).6

We use five-year non-overlapping averages for three

reasons (see also Dabla-Norris et al. 2015). First,

4Further evidence on the importance of ethnic fractionalization is provided by Fum and Hodler (2010), who find that natural resources raise (after tax)
income inequality in ethnically polarized societies, but reduce income inequality in ethnically homogenous societies.

5We acknowledge that the Gini coefficient is less than perfect and that other measures, such as the share of income of the lowest quintile, may sometimes
be more appropriate. Data availability, however, dictates our choice. A downside of the use of Gini coefficients is that it is rather insensitive to movements
at the end of the tails, the very rich and very poor. This is partly because it is hard to get the richest and poorest household to contribute to household
surveys and hence they are underrepresented. This is unfortunate, since much of the increase in inequality is expected at the highest 1 per cent of the
distribution (Alvaredo, 2011).

6The next paragraphs heavily draw on de Haan and Sturm (2017).
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annual macroeconomic data are noisy, and this

applies especially for data on income inequality

(Delis, Hasan, and Kazakis 2014). Second, the annual

income inequality data in SWIID are imputed for

years for which no information was available in the

underlying databases (there are only infrequent mea-

sures of inequality for much of Africa, Latin America,

and Asia). Third, we want to ensure that our findings

are not driven by short-term, i.e. business cycle,

effects.

The independent variables in the first-stage regres-

sion are financial development (FD); financial liberal-

ization (FL); a banking crisis dummy (BC); and

control variables. We follow most of the literature

and measure financial development by private credit

divided by GDP. Following previous studies, we

employ the data of Abiad, Detragiache, and Tressel

(2010) that is based on several sub-indices mostly

pertaining to banking regulatory practices measured

on a scale from 0 to 3 (fully repressed to fully liberal-

ized). The database consists of seven indices of finan-

cial sector liberalization. Our measure of financial

liberalization is the sum of six of these. As the sub-

index on banking supervision is not about financial

sector liberalization we exclude it. Our crisis data

come from Laeven and Valencia (2013) who provide

information on the timing of systemic banking crises.

DeHaan and Sturm (2017) considered a long list of

potential control variables. Only democratic account-

ability (D) and economic globalization (EG) turned

out to be significant. On a scale from zero (low qual-

ity) to six (high quality), the variable democratic

accountability measures not just whether there are

free and fair elections, but also how responsive gov-

ernment is to its people. It is taken from the ICRG

database. The economic globalizationmeasure we use

is taken from the KOF Globalization Index (http://

globalization.kof.ethz.ch/). See Dreher (2006) for

details.

The dependent variable in the second-stage

regression (redistribution), is measured by the dif-

ference between the market and net Gini coefficient

(see also Ostry, Berg, and Tsangarides 2014).7 As

said, we decompose total income inequality by the

part caused by finance and the part caused by other

factors (i.e. the difference between total inequality

and the part explained by finance). To test for

Becker’s view that fractionalized countries redistri-

bute less, we use data from the Ethnic Power

Relations (EPR) Core Dataset of 2014 (Cederman,

Wimmer, and Min (2010) and Vogt et al. (2015)).

It provides annual data on politically relevant eth-

nic groups, their relative sizes and their access to

executive state power in all countries with a popu-

lation of at least 500,000. Based on Alesina et al.

(2003), we construct a Herfindahl index of ethnic

fractionalization of politically relevant groups in a

country.

We consider several controls motivated by pre-

vious studies, such as GDP per capita and its square

to allow for a potentially non-linear relationship

between development and income inequality as

hypothesized by Kuznets (1955), as well as natural

resource rents.8

Table 1 reports descriptive statistics and sources

of our main variables.

III. Results

The first regression estimating the effect of finance

on inequality while correcting for country-fixed

effects is as follows:

Ginit ¼
0:97BCt�1

ð0:36Þ
þ

0:03 FDt�1

ð0:01Þ
þ

0:13 FLt�1

ð0:05Þ

�
0:66Dt�1

ð0:25Þ
þ

0:07 EGt�1

ð0:02Þ

(Robust standard errors clustered at the country

level are shown in parentheses.)

One may worry that in our first stage regression

financial development is potentially endogenous.

However, as shown in de Haan and Sturm (2017),

when we use random effects and legal origin as

7We acknowledge that the Gini coefficient is an imperfect measure of income inequality. The main problem is that several welfare state characteristics may
affect incentives to supply labor and capital, thereby affecting the market Gini coefficient. Other indicators of income inequality are often not available for
most countries in our sample. Furthermore, the difference between the market and net Gini coefficients is a much better proxy for income redistribution
than frequently-used other measures such as government transfers and subsidies, as also taxes may have redistribution consequences (Sturm and de Haan
2015).

8Data for GDP per capita and natural resource rents come from the World Bank’s World Development Indicators. The natural resource rents measure the sum
of oil rents, natural gas rents, coal rents (hard and soft), mineral rents, and forest rents taken as percentage of GDP. These rents are estimated as the
difference between the price of a commodity and the average cost of extracting these resources.
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instrument for financial development, the results are

fairly similar to those shown above.

Table 2 shows the results for the model for income

redistribution. The first column shows the relation-

ship between income redistribution and gross market

inequality, controlling for the Kuznets hypothesis as

well as natural resource rents. In line with the results

of Ostry, Berg, and Tsangarides (2014), our results

suggest that higher market inequality is associated

with more income redistribution. The estimates also

provide support for the Kuznets hypothesis. The

coefficient on natural resource rents is positive and

significant as well. At first sight, this seems to be in

conflict with the findings of Fum and Hodler (2010).

However, their model is based on a cross section,

while ours is a panel model. In other words, we

focus on within country changes in income redistri-

bution, instead of cross country differences therein.

Our results suggest that countries facing an increase

in natural resource rents use some of those receipts

Table 1. Summary statistics and sources of the variables used.

Variable N Mean SD Min Max Source

Redistribution coefficient; the difference market-net income, avg of t + 1 to t + 5 338 7.6 7.13 −2.83 24.49 SWIID
Gini coefficient (market-based) 338 45.52 6.63 22.66 67.5 SWIID
Start of a Systemic Banking Crisis during t-4 and t 338 0.18 0.39 0 1 Laeven and Valencia
Domestic credit to private sector (% of GDP) 338 50.94 41.32 3.4 219.28 WDI
Financial liberalisation: Abiad et al. index (corrected) 338 11.96 4.73 0 18 Abiad et al.
Democratic Accountability 338 4.25 1.45 0 6 ICRG
Economic Globalization: Actual Flows 338 54.19 19.25 6.35 98.49 KOF
Gini coefficient explained by finance variables 338 3.22 1.55 0.4 9.43 SWIID, own calculations
Gini coefficient not explained by finance variables 338 42.3 6.54 21.18 62.78 SWIID, own calculations
Ethnic Fractionalization (relevant groups), EPR 338 34.91 27.83 0 92.82 EPR
Log(GDP per capita – constant 2005 US#) 335 8.33 1.59 4.85 11.11 WDI
Log(GDP per capita – constant 2005 US#) squared 335 71.91 26.34 23.5 123.41 WDI
Total natural resources rents (% of GDP) 337 6.65 9.83 0 55.15 WDI
Population ages 65 and above (% of total) 338 8.22 5.01 2.5 19.85 WDI
Age dependency ratio (% of working-age population) 338 63.92 17.28 37.09 111.89 WDI
Orientation of the Chief Executive Party is left-wing 338 0.34 0.48 0 1 DPI
Share of left-wing Chief Executive Party during t-4 and t 338 0.32 0.41 0 1 DPI
Institutional Quality (corru burea law_a democ) 338 3.71 1.37 0.33 6 ICRG
Adjusted savings: education expenditure (% of GNI) 336 4.04 3.03 0.6 43.27 WDI
School enrollment, primary (% gross) 309 99.74 14.73 29.27 138.32 WDI
School enrollment, secondary (% gross) 270 75.24 31.22 5.31 160.62 WDI

Note: At most 85 countries are covered in 5 5-year periods from 1985 to 2009.

Table 2. Main regression results.

VARIABLES (1) Gini (2) + frac (3) Split Gini (4) Split Gini+ frac

Gini coefficient (market-based) 0.324***
(4.084)

0.455***
(3.725)

Ethnic Fractionalization (relevant groups), EPR 0.218**
(2.236)

0.219**
(2.150)

Gini coefficient x Ethnic Fractionalization −0.00403**
(−2.186)

Gini coefficient explained by finance variables 0.531***
(4.475)

0.706***
(4.638)

Gini coefficient not explained by finance variables 0.307***
(3.786)

0.438***
(3.221)

Gini coefficient explained by finance x Ethnic Fractionalization −0.00441
(−1.071)

Gini coefficient not explained by finance x Ethnic Frationalization −0.00408*
(−1.943)

Log(GDP per capita – constant 2005 US#) −9.120**
(−2.124)

−9.162*
(−1.840)

−8.849**
(−2.173)

−8.815*
(−1.796)

Log(GDP per capita – constant 2005 US&) squared 0.533**
(2.171)

0.523*
(1.860)

0.487**
(2.109)

0.468*
(1.714)

Total natural resources rents (% of GDP) 0.0568**
(2.208)

0.0497*
(1.822)

0.0615**
(2.491)

0.0547**
(2.083)

Observations 334 334 334 334
R-squared 0.339 0.386 0.348 0.397
Number of countries 84 84 84 84
Number of periods 5 5 5 5
Hausman (p-value) 9.26e-07 4.53e-06 5.71e-09 1.15e-07
Gini parts equal (p-value) 999 999 0.0597 0.0494

Robust t-statistics in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1
Notes: Country-fixed effects included. Standard errors clustered at the country level.
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for income redistribution purposes. This is in line

with the experience of countries like Norway and

the Netherlands, which used the additional income

from natural gas exploitation to raise redistribution.

Also recent evidence reported by Kim and Lin (2018)

is consistent with our findings.

In the second column of Table 2, we add ethnic

fractionalization and its interaction with gross mar-

ket income inequality. The results suggest that the

impact of market inequality on income redistribu-

tion depends on the level of ethnic fractionaliza-

tion. The more fractionalized a country is, the

lower is the marginal effect of market inequality

on income redistribution. This is in line with the

hypothesis put forward by Becker (1957).

In the third column, we split market inequality

in a part that is related to finance (using the

estimated coefficients for the finance variables in

the first-stage model and the actual values of the

finance variables) and market inequality related to

other factors (the difference between total inequal-

ity and inequality attributed to finance). Here we

use the same model as shown in the first column

of Table 2, so without the interaction with ethnic

fractionalization. The results suggest that the

impact of income inequality caused by finance

on income redistribution is higher than that of

income inequality cost caused by other factors.

The hypothesis that the coefficients on both

parts of income inequality are equal can be

rejected, as shown in the final row of Table 2.

Finally, in the fourth column we show the interac-

tion of both parts of income inequality with ethnic

fractionalization. The graphs in Figure 1 are based on

these estimates. They show the marginal effect of

income inequality on income redistribution for dif-

ferent levels of ethnic fractionalization. Consistent

with the results in column (2), the graphs show that

at higher (lower) levels of ethnic fractionalization the

level of redistribution is lower (higher).

To examine the robustness of our findings, we

have added several control variables to the model

shown in column (4) of Table 2. First, following

Desmet, Ortuño-Ortín, and Wacziarg (2012), we

include the share in the total population of persons

older than 65. It is expected that a higher share of

elderly will lead to more income redistribution. This

variable is taken from the World Bank’s World

Development Indicators (WDI). As an alternative,

we use the age dependency ratio, also taken from the

WDI. As shown in Table 3, the coefficients on both

variables are insignificant.

Next, we consider several proxies for the political

orientation of the executive. It is widely believed that

left-wing political parties have a higher priority for

income redistribution then right-wing parties. The

Database of Political Institutions 2015 provides sev-

eral proxies for the orientation of the executive party.

As shown in Table 3, none of them turns out to be

significant.

Third, we include a proxy for the quality of the

economic institutions. Using the International
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Country Risk Guide (ICRG) database, our mea-

sure for the quality of economic institutions is the

sum of three variables; corruption, bureaucracy

and law and order. A higher number here indi-

cates better quality.

Next, we include the quality of economic and

political institutions using several proxies by the

ICRG.9 According to Meltzer and Richard (1981),

in a more democratic society, higher inequality will

create pressures for redistribution. In democracies,

political power is more evenly distributed than eco-

nomic power, so that a majority of voters will have

the power and incentive to vote for redistribution.

As shown in Table 3, the coefficients on both vari-

ables are not significant.

Finally, we have considered several proxies for

education, all drawn from the WDI. Again, none

of these variables turn out to be significant.

In conclusion, our main findings appear to be

robust to the inclusion of all these control variables.

IV. Conclusions

Using a panel fixed effects model for a large sample

of countries covering 1975–2005, we test the hypoth-

esis that income inequality caused by finance (finan-

cial development, financial liberalization and

banking crises) is related to more income redistribu-

tion than inequality caused by other factors. Our

results provide evidence in support of this hypoth-

esis. This implies that the inequality-raising effects of

finance as reported by several recent studies have, to

some extent, been redressed by policy makers. As

finance is also contributing to economic growth,

although probably in a non-linear way, its overall

welfare effects are therefore likely to be positive.

We also find that the impact of inequality on

redistribution is conditioned by ethno-linguistic

fractionalization. Our findings are robust to the

inclusion of several control variables suggested by

previous studies.
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