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Abstract

This paper investigates the relationship between income inequality, financial develop-
ment and economic growth from both a theoretical and an empirical perspective. This
paper introduces a simple model in which the effect of inequality on growth depends on
the degree of development of the domestic financial market. The model predicts that
greater inequality reduces growth in economies with low levels of financial development
but that this effect is attenuated in economies with more developed systems. Using a
panel dataset that covers a large number of countries over the past four decades, this
paper shows empirical evidence that is consistent with the main prediction of the model.
The model also predicts that individuals in economies with developed financial markets
have a higher tolerance to inequality; we also provide evidence for this through value
surveys. Overall, this paper’s major findings highlight that some of the pernicious effects

of inequality can be attenuated by improving access to credit.
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1 Introduction

A fundamental question in development economics is whether inequality retards or accelerates
economic growth. At the theoretical level, arguments in both directions can be found in the
literature. Saving rates modeled as an increasing function of wealth generates a positive re-
lationship between inequality and economic growth (Smith 1776; Keynes 1920; Lewis 1954;
Kaldor 1957; Bourguignon 1981). On the other hand, credit constraints on investment in hu-
man capital trigger a mechanism through which equality could enhance economic growth (Galor
and Zeira 1993; Durlauf 1996; Fernandez and Rogerson 1996; Benabou 2000; Mookherjee and
Ray 2003). Empirically, the answer also remains elusive. While a number of empirical studies
suggest that more inequality reduces economic growth (Alesina and Rodrick 1994; Persson and
Tabellini 1994; Perotti 1996; Deininger and Square 1998; Panizza 2002; Easterly 2007), others
studies support a positive effect of inequality on the process of development (Li and Zou 1998;
Forbes 2000; among others). More recent papers aim to conciliate the previous findings by ex-
ploring potential non-linear effects in the relationship between inequality and economic growth

(e.g., Barro 2000, Castello-Climent 2010, and Brueckner and Lederman 2015).

Our paper contributes to the literature on the effects of inequality on growth by examining,
from both a theoretical and an empirical perspective, whether the effect of inequality on growth
depends on the country’s level of domestic financial development. We build a simple model
that predicts that greater inequality reduces growth in countries with less developed financial
markets but that this effect vanishes in countries with higher financial development. In the
model, inequality negatively affects growth because poor agents do not have enough capital to
invest in the optimal level of ideas (intangible assets). This effect is attenuated in countries
with developed financial markets because credit allows higher investment by poor agents, thus
increasing the output of the economy. We use a large panel of countries over the past four
decades to test the main predictions of the model. Consistent with our theoretical results,
the empirical findings show that the negative effect of inequality on growth is mitigated in
economies with more developed domestic financial systems. We also document evidence of
the relationship between: (i) tolerance to income inequality and financial market development,
and (ii) patents applications and financial market development. We show that more developed

domestic financial markets increase the tolerance to income inequality. In addition, we show



that inequality negatively impacts patent applications but that the effect is attenuated in
economies with a more developed financial market. This latter evidence sheds light on the
underlying mechanism behind our reduced-form results and is consistent with the theoretical

channels that are emphasized by our model.

Overall, our findings help to reconcile the mixed and non-linear effects of inequality on
growth as reported in the literature. Moreover, we provide a theoretical foundation and suggest
empirical evidence of the channels through which non-linearities in the relationship between
inequality and growth could arise. Lastly, our results are relevant in terms of policy. Some of
the lessons that can be extracted from our analysis are: (i) the financial markets constitute a
powerful instrument to generate a path of inclusive economic growth, (ii) some of the pernicious
effects of initial inequality in endowments can be attenuated by improving access to credit, and

(iii) financial development not only has effects on economic outcomes but also has an effect on

beliefs.

Our model consists of an economy where each agent has an investment project at hand.
Agents are individual producers and the aggregate production of the economy is, therefore, the
sum of the output generated by each of those projects. In this environment, more inequality
implies that few agents concentrate much of the resources of the economy and, therefore,
experience low marginal returns of investment as individual producers. On the other hand,
poorly-endowed agents face high marginal returns on their investment opportunities. Then, a
redistribution of resources from high- to low- endowed agents increases aggregate output and,
in an endogenous growth model, the rate of growth of the economy. A more developed financial
market provides a mechanism through which resources can be channelled towards investment
projects that exhibit high marginal returns (i.e., those in the hands of poorly-endowed agents).ﬂ
In that type of environment, a deepening of the financial market allows a greater number of
agents to capitalize on good ideas, which attenuates the negative effects of inequality on growth.
In addition, the model predicts that there will be a negative relationship between financial
development and income inequality, which is in line with the results documented in Beck et

al. (2007), and a positive relationship between financial development and growth, which is

!This mechanism is highlighted in the survey discussed by Aghion et al. (1999) as one of the possible channels
that would explain a negative relationship between inequality and growth. However, we theoretically emphasize
in this paper that the mechanism described can be a candidate to explain the non-linear relationship between
inequality and growth found in the literature discussed above. We test this hypothesis in Section 4.



consistent with the evidence documented by Calderon and Liu (2003)E|

Our model economy captures two aspects of the framework, which were originally pro-
posed by Galor and Moav (2004) to understand the relationship between inequality and growth.
First, the existence of an asymmetry between different types of capital. Physical capital is, in
general, not embodied in humans and, thus, its aggregate productivity is independent of the
distribution of its ownership in society. On the other hand, the individual accumulation of
other types of capital is subject to diminishing returns. Galor and Moav (2004) place human
capital in this second type. In this paper, we use a broader term: ideas. By ideas we mean
opportunities that flourish in the economy to develop projects that present high returns. That
type of investment, as does investment in human capital, experiences diminishing returns be-
cause an individual capitalist agent is constrained to develop all the potential good ideas that
could be carried out in an economy. In other words, ideas are not easily transferable to other
humans. Second, our model captures the fact that ideas are an important component in the
production process in modern economies and financial development is particularly relevant for

investment in intangible assets.

To explore the empirical relationship between income inequality, financial development,
and growth, we rely on panel data for a large number of countries observed for almost four
decades. Consistent with the model’s predictions, this paper shows that greater income in-
equality is associated with lower economic growth. We also find that there is a positive effect
of financial development on economic growth, which is consistent with the results reported in
Rajan and Zingales (1998), Beck et al. (2000), Levine et al. (2000), among others. However,
in addition, we find that the negative effect of inequality on economic growth is significantly
smaller (and in some cases even reversed) in economies with more developed financial markets;
that is, a development of the domestic financial markets plays an attenuating effects on the
negative relationship between inequality and growth. Additionally, we show that this effect is
not simply an artifact arising from: (i) the nonlinear effect of inequality on growth along the
per capita GDP path, as documented in Brueckner and Lederman (2015), or (ii) the positive

correlation of financial development with per capita income.

The results from our pooled OLS regressions show that, when comparing countries with

2Rioja and Naval (2004) provide evidence suggesting that financial development exerts a strong positive
effect on economic growth only once it has reached a certain size threshold.



high and low financial development (in the 75th and the 25th percentiles of private credit
to GDP), a one standard deviation increase in the Gini index is associated with 65 basis
points lower per capita GDP growth in the latter but with only 7 basis points lower growth
in economies with more developed systems. Furthermore, it is important to highlight that
a causal interpretation of the correlation between inequality and growth is not trivial due to
endogeneity biases, which generally stem from potential omitted variables and reverse causality.
We attenuate potential endogeneity concerns by estimating dynamic panel models with country

and time fixed effects, and by using instrumental variable estimations.

We extend the model to analyze the relationship between finance and tolerance to in-
equality. The model predicts that individuals have a higher tolerance to inequality in countries
with more developed financial markets. That prediction is consistent with the concept of fi-
nancial deepening promoting economic growth by enhancing greater opportunities to initially
low-endowed agents. When financial systems are more developed, agents with a low endow-
ment but good ideas have a chance of undoing the unequal initial distribution of resources.
Given that they foresee this possibility, poor agents, who are the median voter of the economy,
are less reluctant to support future redistributive policies. Thus, society is more tolerant to
current inequality.ﬂ Relying on data from the World Values Survey (WVS), we document that
individuals in countries with more developed financial markets are significantly more likely to
disagree with the statement that “Incomes should be made more equal” and agree with the

statement “We need larger income differences as incentives for individual effort.”

Lastly, we analyze the empirical relationship between patent applications, inequality, and
financial development. In our model, inequality harms economic growth by preventing poorly-
endowed agents from investing in some types of intangible assets, which we call ideas. On the
other hand, a developed financial market facilitates these individuals’ access to credit, which
allows them to carry out investments in these types of assets. Therefore, the negative effect
that inequality exerts on investments in intangible assets should be less severe in economies
with more developed financial markets. We test this theoretical prediction by estimating the

relationship between patent applications, inequality, and financial development. Data on patent

3 Our model suggests that a lower inequality level prevents the use of distorting redistributive policy, which
would be the political economy mechanism through which lower inequality enhances economic growth. In
addition, Benabou (1996) highlights the presence of political instability and social conflicts as an important
mechanism through which inequality harms economic growth.



applications was collected from the World Bank’s World Development Indicators. Consistent
with the model, we find that inequality reduces patent applications, financial development
enhances it, and the negative effect of inequality on patents is attenuated in economies with a

more developed financial market.

This paper contributes to the literature by presenting a novel mechanism through which
the pernicious effects of inequality can be attenuated (i.e., the development of the domestic
financial market). To our knowledge, this is the first empirical paper to directly explore the
inequality-finance-growth nexus. Additionally, this paper contributes to the literature by show-
ing how more developed financial markets make people more tolerant of inequality. Thus, this
paper demonstrates that financial development not only has effects on economic outcomes but

also has effects beliefs and, potentially, on political outcomes.

The remainder of this paper is organized as follows. Section 2 discusses the related
literature. Section 3 describes our theoretical model. Section 4 presents our econometric

framework and it gives the main results. Section 5 concludes this paper.

2 Related Literature

Our paper relates to the theoretical and empirical literature exploring the relationship between
economic inequality and growth. An early strand of the literature originated by Smith (1776),
and was further developed by Keynes (1920), Lewis (1954), Kaldor (1957), and Bourguignon
(1981) and suggests that there is a positive relationship between inequality and economic
growth. These articles model the savings rate as an increasing function of wealth and, thus,
inequality plays a role in channelling resources towards individuals whose marginal propensity
to save is higher. Therefore, inequality increases aggregate savings and capital accumulation
and, through that channel, promotes economic growth. An alternative approach suggests that
equality in sufficiently wealthy economies alleviates the adverse effect of credit constraints on
investment in human capital, which increases the average stock of human capital of the economy
and enhances economic growth (Galor and Zeira 1993; Durlauf 1996; Fernandez and Rogerson
1996; Benabou 2000; Mookherjee and Ray 2003). Galor and Moav (2004) propose a unified

theory that reconciliates the conflicting viewpoints about the effect of inequality on economic



growth. The theory developed by Galor and Moav (2004) proposes a positive effect of inequality
on the process of development in early stages of industrialization when physical capital accu-
mulation was the prime engine of economic growth but it proposes a negative effect in later
stages of development when human capital accumulation becomes a prime engine of economic
growth and credit constraints are largely binding. Banerjee and Newman (1993) and Aghion
and Bolton (1997) suggest that equality positively affects the investment opportunities of indi-
viduals not only in human capital but also in physical capitalﬁ A third approach provides an
alternative socio-political mechanism through which inequality affects economic growth. Ac-
cording to this literature, as surveyed by Benabou(1996), equality diminishes the tendency for
socio-political instability and distortionary redistribution, in this way stimulating investment
and economic growth. Therefore, even though the existing theoretical models shed some light
on the channels through which inequality impacts economic growth, robust conclusions remain

elusive. Whether or not inequality retards growth ultimately seems to be an empirical question.

The empirical literature is not yet conclusive. A number of empirical studies suggest that
more inequality reduces economic growth (Alesina and Rodrick 1994; Persson and Tabellini
1994; Perotti 1996; Deininger and Square 199éﬂ Panizza 2002; Easterly 2007; among other).
On the other hand, other studies have documented a positive effect of inequality on growth (Li
and Zou, 1998; Forbes, 2000). In addition, recent papers suggest the existence of non-linear
effects in the relationship between inequality and growth. For example, Barro (2000), Castello-
Climent (2010) and Bruckner and Lederman (2015) explore whether the effect of inequality
on growth depends on a country’s level of economic development. Barro (2000) and Castellé-
Climent (2010) find that there is a positive relationship between inequality and growth in
developed economies and a negative one in less developed economies. Bruckner and Lederman

(2015) show that, on average, increases in income inequality reduce GDP per capita but that

4Aghion et al. (1999) provide a survey of the relationship between inequality and economic growth. The
authors start by exploring the channels through which the early theoretical literature generates a positive
relationship between inequality and growth. They then discuss new theoretical insights by analyzing the effect
of inequality on growth in economies in which wealth or human capital are heterogeneous across individuals
and capital markets are imperfect. The authors argue that there are at least three reasons why inequality may
have a direct negative effect on growth: (i) inequality reduces investment opportunities, (ii) inequality worsens
the borrowers’ incentives, and (iii) inequality generates macroeconomic volatility.

5These authors utilize data on the distribution of land as a proxy for the distribution of assets rather than
measures of income distribution to explore the relationship between inequality and growth. They find a strong
negative relationship between initial inequality in the asset distribution and long-term growth. However, the
authors report that initial income inequality is not a robust determinant of future growth.



this effect varies with a country’s initial level of income. Specifically, their panel data results
and instrumental variable estimations suggest that in poor economies more inequality increases

GDP per capita while the opposite is true in middle and high income economies.

The literature has also explored non-linear relationships between inequality and growth
that are unrelated to the degree of economic development. Banerjee and Duflo (2003) find
that a change in inequality in any direction appears to discourage economic growth in the next
period. Voitchovsky (2005) employs data on disposable income from the Luxembourg Income
Study to show that inequality at the top end of the distribution accelerates growth, while
inequality lower down the distribution retards growth. Halter et al. (2014) explore the time
dimension and find that the short-term impact of inequality on growth is positive while the

long-term effect is negative.

According to Bazillier and Hericourt (2017), the next step in the literature is to bring
the theories to the data in order to understand the finance and inequality relationship and,
therefore, assess the relevance of each theoretical argument. Our paper contributes to the
literature by examining, from both a theoretical and an empirical perspective, whether the
effect of inequality on growth depends on the country’s level of domestic financial development.
We also present evidence that sheds light on the channels through which a potential non-linear

relationship between inequality and economic growth could be triggered.

3 The Model

In this section, we develop a model to motivate the empirical analysis that will be carried out in
Section 4. In our model economy, a representative firm produces the unique good of the economy
using ideas and capital. Agents spend their endowment of resources by either producing ideas
or investing in the capital market. By ideas we mean opportunities that flourish in the economy
to develop projects that present high returns. Individual accumulation of ideas is subject to
diminishing marginal returns since agents are constrained to develop all of the potential good
ideas that could be carried out in an economy. A broader access to the financial market allows

poor agents to invest in ideas which, in turn, impacts output and inequality. All of these



interrelationships will be formalized in the following sectionsﬁ We first describe the agent’s

problem and we will then describe the production technology of this economy.

3.1 Agents

The economy is populated by a mass of N" rich agents and N? > N" poor agents. Each agent
is endowed by one unit of time, which is inelastically supplied to the labor market. Therefore,
labor equals population: N"+ NP = N = L. In addition to the endowment of time, agents are
born with an endowment of resources, which is different for poor and rich agents. Rich agents
are endowed with y; units of the unique good produced in the economy, whereas poor agents
are born with yf < y{ units of that good. Agents spend their endowment of resources by either
producing ideas or investing in the capital market. We assume a small open economy and, thus,
the gross return of the unique international assets is given and denoted by R*. Poor agents
must borrow in the capital market to produce more ideas since they are born with only a few
resources. Thus, the degree of development of the financial market constrains the production
of ideas carried out by those agents. The production technology of ideas is described by a
function g(h) : Ry — R, which is strictly increasing, strictly concave in h, twice continuously
differentiable, with g(0) = 0, and hh_)r{.lo g(h) =0 and }lliir(l)g(h) = 00. h is the amount of resources
that are used in the production of new ideas. Additionally, we denote by I’ the number of ideas

produced by a type-i agent with the technology described by g.

Agents are risk neutral and they maximize income, denoted by 3¢, taking the rental
price of the efficiency units of labor, the rate of return of the international asset, and the tax
structure of the economy as given. We assume that taxes are proportional to the flow of income
generated by the ideas produced in the economy, redistribution takes the form of a flat transfer,
and the government maintains a balanced budget. Additionally, redistribution is costly in our
economy model: a fraction ¢ of the collected resources are destroyed when distributed back
to the population. This is a type of iceberg cost of redistribution whose magnitude depends

on the efficiency levels of the incumbent government. The efficiency of the government is an

5We have to remark that, due to the static nature of the model developed in this section, the comparative
static that follows is performed in terms of output levels but not in terms of growth rates. However, the
conclusions derived in this section have a direct implication on the effects that financial development would
have on growth once we recognize the accumulation of ideas as a mechanism of endogenous growth.



unobservable parameter for the agents. However, they know that ¢ is drawn from a cumulative
distribution function I' whose support is over the interval (0,1). Then, the after-tax income

earned by a type-i agent is

y' = (1 —D)wl’ + 7Dwl(1 — ¢) + R*b', (1)

where D = 1 if a redistributive tax policy is implemented and zero otherwise, b is the individual
holdings of the international asset, and w is the rental price of each efficiency units of labor.

The maximization problem for the agents of this economy is

Tcza:{y’} subject to yi = h' + '

3.2 Financial Market

We model the financial market by a single policy parameter a € [0, 1], which reflects the
fraction of the optimal debt at which agents have access to finance their ideas. For instance,
« = 0 implies that agents have no access to indebtedness in the financial market and, therefore,
they must finance their ideas with their endowment of resources. In contrast, when a = 1,
agents have perfect access to the financial market, which allows them to get the desired level of
indebtedness. Therefore, a rise in the parameter « reflects a policy that deepens the financial
market. Taking into account this structure for the financial market, we have that the optimal

investment in the production of ideas can be described as

I it h* <y
W = (2)
alh* —yh) +yh if B>y

where h* is the optimal investment in ideas for each agent. At that level A*, the marginal
return on the investment in ideas is equal to the gross return on the international asset: h* =
g}jl (%) A deepening of the financial market allows resource-constrained agents to reach

that optimal level of investment in ideas.

10



3.3 Tolerance to the Income Inequality Level of the Economy

Consider the following definition:

Definition 1. Define the degree of tolerance to the income inequality level of the economy as

the probability that the median voter supports the current distribution of resources.

Definition 1 contains the intuitive idea that agents who are more tolerant to the current
inequality level of the economy are, in turn, less prone to support a redistributive policy that
changes the allocation of resources across agents. Therefore, by assessing the probability with
which the median voter would support a redistributive policy, we can figure out how tolerant
the economy is to the current allocation of resources. And vice versa, by directly asking the
agents how tolerant they are to the income inequality level of the economy, we can assess their

probability to vote in favor of a redistributive policy.

Assume that a traditional one-person one-vote democracy rules this economy. In this
democracy, the decisive voter is the representative poor agent because NP > N". The game is
as follows. First, given their endowment of goods, the agents decide their optimal investment in
ideas and international assets; taking as given the rental price of each efficiency unit of labor,
the return on the international asset, and the tax structure of the economy. Then, taking
into account the investment in ideas carried out in the economy, the median voter is asked
about the probability that she would vote not to change the allocation of resources through a
redistributive policy. According to Definition 1, the answer to this question reflects the tolerance
to the current income inequality level. Denoting the degree of tolerance to the inequality level

of the economy by T'I € [0, 1], we have

T](¢T7 ¢p7IT7 ]p) - IP(]D) - O|¢T7¢p7lT7Ip) =P (C >1- m) ) (3)

where ¢" and ¢P are the fraction of rich and poor agents in the population, respectively.

3.4 Technology

The unique good of the economy is produced by a representative firm that uses efficiency units

~

of labor (L) and physical capital (K) as inputs. The efficiency of each unit of labor depends on

11



the average number of ideas in the hands of the workers. Denoting by I the number of ideas per
worker, the efficiency units of labor can be expressed as L =TL. The production technology
of the unique good of the economy is described by a function F(Z,K ) Ry xRy — Ry,
which is homogenous of degree one in (E, K), strictly increasing in L and K , weakly concave in
(E, K) jointly, strictly concave in each argument individually, twice continuously differentiable,
with F(0,K) = F(L,0) = 0, and which satisfies the Inada conditions I;gr;oF(/[:, K) =0 and
IlgLnOF(L,K) = oo for all L > 0, and EILH;F@’K) = 0 and %ii%F(L,K) = oo for all K > 0.
The representative competitive firm takes the unitary rental price of both the efficiency units
of labor and capital as given and it maximizes profits:

max F(K,L) —wL — R°K
(KL}

where R* denotes the rental price of capital[]

3.5 Equilibrium

A competitive equilibrium consists of a set of allocations {I", I b", b7} for the agents, a set
of allocations {K*, E} for the representative firm, a set of prices { R*,w}, and a government
policy {D}, such that: (i) taking the prices and the policy as given, the agents’ allocations
solve their maximizing problem, (ii) taking the prices, the government policy, and the state of
development of the financial market « as given, the firm’s allocations solve its profit maximizing
problem, (iii) the government budget is balanced in each period, and (iv) the market for ideas
and capital is clear, so that N"[" 4+ NP[? = L and K% = N"b" + NPbP + B*, with B* denoting

the total international holdings of the asset.

The equilibrium in this model economy works as follows. The gross return R* of the
international asset (which is given for this small open) determines the optimal capital labor
ratio, K/ Z, demanded by firms. The demand for capital per efficiency unit of labor, in turn,
determines the price of the efficiency units of labor, w. Both prices R* and w determine the
optimal individual investment in ideas and in the international asset. Then, the aggregate

stock of ideas determines the aggregate demand for capital by firms. The net domestic supply

“We assume a depreciation rate equals to one.
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of capital is given by the amount of resources that are not invested in ideas by highly-endowed
agents less the resources demanded in the capital markets by less-endowed agents (to invest in
ideas). The capital market is cleared by the infinitely elastic supply of funds from the rest of
the world (denoted by B*). Production is exhausted by the payment to the producers of ideas,
the net payment to the domestic holders of the international asset, and the payment to the

foreign suppliers of funds.

Notice that, in this environment, financial development reflects how easy it is for the
economy to transfer resources from rich agents and international suppliers of funds towards
poor agents, who are constrained in their optimal investment of ideas. When a = 1, a supply
of h* — yP resources flow to each poor constrained agent at a cost of R*. Some of those
resources are supplied by highly-endowed agents whereas the remaining resources flow from
the international capital market (i.e., from foreign rich agents). When a = 0, unconstrained
agents can invest in the international capital markets but those resources do not flow to poor
agents. Therefore, we relate an underdeveloped financial market to the existence of frictions
that prevent the flow of resources at a gross cost R* from highly-endowed agents (both domestic

and foreign agents) towards poorly-endowed agentsﬁ

3.6 Comparative Statics

We will now perform some comparative statistics regarding the effect of a financial market
deepening on inequality, output level, and the tolerance to income inequality. Consider the

following assumptions:
Assumption 1. r* < y;

Assumption 2. 7* >y}

Assumption 1 implies that the endowment of resources of rich agents allows those agents
to invest optimally in ideas. Assumption 2 imposes that poor agents are credit-constrained to
invest optimally in ideas. Notice that in our model economy the policy parameter a reflects how
frictional is the financial market in channeling the savings of highly-endowed agents to poorly-

endowed agents. Rich agents save yj — h* resources in the capital market. Net domestic supply

8 Appendix A formally derives the competitive equilibrium of this economy.
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of funds equals those resources saved by rich agents net of those borrowed by the poor agents,
a(h*—yb). The net domestic supply of funds and the completely elastic supply of foreign funds
finance the demand for aggregate capital and clear the market. A higher a means, therefore,
that a greater amount of the savings by rich people are channeled towards poor agents, which

reduces the net domestic supply of funds.

Consider the following alternative definitions of inequality measures. First, we define ez-
post total income inequality as the ratio between the before-tax income level earned by rich and
poor agents after the production of the economy has been carried out. Denoting the ex-post

total income inequality measure by G, , we have

Gop = — (4)

We also define an ez-post inequality measure that only considers the income derived from
the investment in ideas (which is the income that we assume is taxed by redistributive policies).
By defining this inequality measure by G4, we have

Ir

Finally, we define ez-ante total income inequality as the ratio between the total endow-

ment of rich and poor agents. We denote this inequality measure by G,,:

Yo
Gog = 22 6
vo (©)

We will now discuss a series of propositions that characterize the interrelationships be-
tween the financial market, the output level of the economy, inequality, and the tolerance for
income inequality. The formal proofs of each proposition are presented in Appendix B. To avoid
a cumbersome notation, we have suppressed the arguments of the functions in the statements

that follow.

Proposition 1. A financial market deepening reduces the ex-post income inequality level:

Gy
Hl < 0

Assumption 1 implies that rich agents are not financially constrained to optimally invest

14



in ideas. These agents have an endowment of resources that is high enough to reach the
optimal investment in ideas, supplying the remaining resources in the capital market. On the
other hand, Assumption 2 implies that poor agents are not endowed with enough resources to
reach the investment level A*and, therefore, they demand extra resources from both domestic
and foreign highly-endowed agents. The financial market is the institution that channels those
resources from rich to poor agents. Specifically, a more developed financial market (i.e., a rise in
a) allows poorly-endowed agents to fund a greater production of ideas. Equivalently, a financial
market deepening unlocks the flow of resources towards poor agents. In turn, for poor agents,
the cost of those resources borrowed from the financial market is R* but the return of investing
them in ideas is much higher since they bear a high marginal productivity in the production
of new ideas. Then, a financial market development increases the total income earned by poor
agents but keeps constant the one earned by highly-endowed agents. The latter conclusion
results from the fact that, with an underdeveloped domestic financial market, rich agents can
still supply their excess of resources in the international capital market at a gross return of
R*. The final result is a fall in the ex-post income inequality level (the formal proof of this

proposition is developed in Appendix B.1).

The first theoretical prediction of the model is in line with the results documented in
Beck et al. (2007). The authors emphasize the importance of the financial system for the poor.
They document that about 40% of the long-run impact of financial development on the income
growth of the poorest quintile is the result of reductions in income inequality, while 60% is
due to the impact of financial development on aggregate economic growth. Beck et al. (2007)
conclude that “financial development disproportionately boosts incomes of the poorest quintile

and reduces income inequality”. Our first theoretical proposition points in that direction.

oy . . . . 0Q
Proposition 2. A financial market deepening increases output: 5% >0

A more developed financial market allows poorly-endowed agents to borrow resources
from rich agents to increase their production of ideas.ﬂ Additionally, the greater stock of ideas
increases the demand for capital by firms; both of these effects imply that output rises (see
Appendix B.2 for a formal proof). Notice that the aggregate demand for capital increases but

poor agents also demand resources to finance a greater production of ideas. Foreign suppliers of

9Gince rich agents do not need the financial market to materialize their projects or ideas, a development in
the financial market does not increase the investment in ideas carried out by rich agents.
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capital clear the market. As a result, the greater output produced in the economy is exhausted
by the rise in the net income of poor agents who increase their production of ideas by demanding
resources from the capital market (with a net increase in their income being positive) and the

income flowing to the foreign suppliers of capital who clear the market.

Proposition 3. A higher level of ex-ante inequality reduces output 8%% <0

Assume a mean preserving increase in inequality; that is, a fall in y§ and a rise in yf such
that ¢" Ay + ¢? Ay = 0. The fall in the endowment of poor people reduces their investment
in ideas and, for a given positive « (financial market development), it increases their level of
indebtedness in the financial market. On the other hand, a rise in the endowment of rich agents,
who are already investing optimally in ideas, only increases their supply of funds in the capital
market. Therefore, the stock of ideas decreases as a consequence of the reduced investment
carried out by poor agents. In turn, the lower stock of ideas available in the economy reduces
the aggregate demand for capital by firms. Both a lower stock of ideas and physical capital
reduce aggregate output (see Appendix B.3 for a formal proof). In this case, the aggregate
demand for capital falls whereas the net domestic supply of funds stayed roughly constant.
The latter effect is a consequence of a net fall in the supply of funds by poor agents (because
of their higher level of indebtedness) and the greater supply by rich agents because of their
greater endowment. Foreign suppliers of capital clear the market by supplying smaller amounts
of capital to the domestic economy. Then, the fall in aggregate output is exhausted by a fall in
both the income of poor agents who reduce their production of ideas and in the income earned

by foreign suppliers of capital in the domestic market.

Proposition 4. The negative effect of a higher level of ex-ante inequality on output is smaller

. . . . 2
in economies with a more developed financial market: 29— > ()
G eada

Assume first &« = 0. Then, a mean preserving increase in inequality, such as the one
described in Proposition 3, reduces the endowment of poor agents who cannot rely on the
financial market to optimally invest in ideas. Therefore, they invest smaller amounts in ideas.
On the other hand, highly-endowed agents do not use the financial market to invest in ideas.
Then, the effect of a rise in ex-ante inequality is a fall in the production of ideas which, in turn,
reduces the demand for capital and the aggregate output. However, when a = 1, both poor

and rich agents are always optimally investing in ideas. Therefore, a rise in inequality does not
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impact aggregate output. The only effect is an increase in the indebtedness by poor agents,
which is partially compensated by a higher supply of funds by rich agents. Therefore, the
negative effect of inequality on aggregate output vanishes in economies with a more developed

financial market. We prove this proposition in Appendix B.4.

Proposition 5. A financial market deepening increases the tolerance to the income inequality

level of the economy: % >0

This proposition is a direct consequence of the fact that a more developed financial market
allows poor agents to invest more in ideas and, therefore, allows them to increase their future
income. These low-endowed agents (which are the median voter) anticipate lower levels of
inequality in the future and, therefore, become less prone to support redistributive policies.

Therefore, they are more tolerant to the current level of income inequality (see Appendix B.5).

In the next section we will present the empirical evidence related to the propositions that

were previously established.

4 Empirical Analysis

In this section, we test the main predictions of the model that was developed in Section 3.
Specifically, we quantify the effect of financial development and inequality on growth, and see
whether the negative effect of inequality on growth is attenuated in countries with a more de-
veloped domestic financial market. We also empirically study some political economy aspects
that are related to the development of the domestic financial market. The theoretical model
developed in Section 3 suggests that a more developed domestic financial market provides more
opportunities for financially constrained agents to invest in some types of capital whose indi-
vidual accumulation is subject to diminishing returns. The channel through which financial
development enhances economic growth, say opportunities, suggests that there is a direct re-
lationship between the financial development of the economy and the tolerance those agents
have to inequality. This political economy implication of a financial market development is
also tested in this section. In addition, since in our model the central channel through which

financial development attenuates the negative effect of inequality on growth is the investment in
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intangible assets (ideas), we also empirically study the relationship between patent applications,

economic inequality, and financial development.

We first conduct growth panel data regressions. We assemble a panel dataset of 134
countries. Data were averaged over each of the seven 5-year intervals during the period between
1978 and 2012 for which we have more extensive data for our income inequality measure.
The dependent variable is the growth rate of real per capita gross domestic product (GDP).
As covariates, we include the level of domestic financial development, income inequality, the
interaction between those variables, and a broad set of control variables that, according to the
literature, directly impact economic growth. Specifically, we include as control variables the
previous level of income per capita to take convergence into account, government size, openness
to trade, inflation, and average years of secondary schooling (see, e.g., Levine, Loayza, and Beck,
2000). We also include as covariate an interaction between the fraction of the income per capita
that is not explained by financial development and our inequality measure. This interaction
term controls for any non-linearity in the effect of inequality on growth that comes from forces

that are inherent to economic development but orthogonal to financial development.

We measure domestic financial development using domestic credit to the private sector
by banks normalized by GDP. This measure, which is taken from the the World Bank’s World
Development Indicators (WDI), has traditionally been used as a continuous proxy for the degree
of development of the financial system and, more generally, of the extent to which agents have
access to financing. Our proxy for income inequality is the Gini index, which measures the
extent to which the distribution of income within an economy deviates from perfect equality,
taking value from 0 (perfect equality) to 100 (perfect inequality)[[’] The World Bank estimates
the index for a number countries since 1981 based on primary household survey data from
government statistical agencies and World Bank country departments. Tables 1 and 2 report
the description of our data and summary statistics for each variable included in the empirical

analysis, respectively.

Our empirical model consists of pooled OLS regressions, GMM dynamic panel and in-

strumental variables regressions. GMM dynamic panel data models and instrumental variables

10T countries with missing values of the Gini index in particular years, we replace it with a lag of this variable
(up to the fifth yearly lag). The same treatment was given to the alternative inequality measure, which we will
discuss in the following.
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regressions allow us to reduce potential endogeneity biases associated with simultaneity and
omitted variables. By estimating dynamic models that include both unobserved country fixed
effects and lagged dependent variables, we mitigate endogeneity biases associated with both

time-invariant and time-variant omitted variables, respectively/]

Our baseline empirical model is close to that estimated by Levine et al. (2000). However,
we augment their cross-sectional and GMM dynamic panel models to explore the effect of
inequality on growth and whether this effect depends on the private credit to GDP ratio.
Columns 1 to 3 of Table 3 report the results from estimating various specifications of our pooled
OLS regressions and columns 4 to 6 report the results from the GMM dynamic panel models.
Table 3 also reports the p-values for the Sargan-test. For the case of the GMM dynamic panel
regressions, we cannot reject the null hypothesis that we have valid instruments. Consistent
with the propositions derived from the model developed in Section 3, the results show that, on
average, higher financial development has a positive and significant effect on economic growth
(column 1). This result is in agreement with those documented in Rajan and Zingales (1998),
Beck et al. (2000), Levine et al. (2000), among others. Additionally, our results show a
statistically significant negative effect of income inequality on growth. Importantly, we find
that this negative effect of inequality on growth is attenuated (in some specifications even
reversed) in economies with more developed domestic financial systems. This effect is not
simply an artifact of the facts that, on the one hand, the effect of inequality on growth is
non linear along the per capita GDP levels, as documented in Bruckner and Lederman (2015)
and, on the order hand, financial development is positively correlated with per capita income.
We show in columns 3 and 6 that, even controlling by the per capita GDP component that is
orthogonal to our financial development measures, the attenuating effect that financial markets

eject on the negative effect of inequality on growth persists.

The economic magnitude of the heterogeneity in the inequality-finance relationship is im-
portant. The results from our pooled OLS regressions suggest that an increase of one standard
deviation in the Gini index reduces real per capita GDP growth by 65 and 7 basis points in

economies with private credit to GDP ratios in the 25th and 75th percentiles, respectively.

HHuber-White robust standard errors are used in all of the models and the specifications are explored in the
following. The resulting standard error estimates are consistent in the presence of any pattern of heteroskedas-
ticity and autocorrelation within panels.
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That is, the reduction of growth associated with inequality is negligible when the financial
system is sufficiently developed. According to our dynamic panel regressions, an increase of
one standard deviation in the Gini index for economies with a private credit to GDP ratio in
the 25th percentile reduces real per capita GDP growth by 86 basis points, while an increase
of one standard deviation in the Gini index for economies with a private credit to GDP ratio

in the 75th percentile increases per capita GDP growth by 56 basis points.

Table 4 presents a robustness check of our previous results. A potential concern with our
financial development measure arises from the fact that the private credit to GDP ratio may
reflect financial depth but does not necessarily reflect financial inclusion (i.e., greater access
of low-endowed agents to the financial markets). This is problematic because, such as the
theoretical model developed in Section 3 suggests, only an inclusive deepening of the financial
market is able to trigger the attenuating effect that financial development has on the negative
impact of inequality on growth. To address this concern, we estimate in columns 1 to 3 of Table
4 the growth regressions using the number of loan accounts per 1,000 adults as an alternative
measure of financial development. This measure is more closely related to financial inclusion
and, therefore, to the channel through which financial development undoes the negative effect
of inequality on growth, as suggested by the model developed in Section 3. Data on the number
of loan accounts from commercial banks is available for a few countries from 2001 and for a large
number of countries since 2004. Given that we can rely only on two 5-year periods with little
time variation in our dependent variable, we conduct this robustness analysis by estimating
growth cross-sectional regressionsB We observe a positive and statistically significant effect
of the interaction term between the alternative financial development measure and the Gini
coefficient. Therefore, using this alternative measure of financial development, we confirm that

financial development attenuates the negative effect of inequality on growth.

As an additional robustness check, we estimate the growth panel data regressions using
the 10% top income share as an alternative measure of inequality. Although there is a strong
and significant relationship between top income shares and the Gini coefficient (Leigh, 2007),
the 10% top income share allow us to explore whether medium and upper medium income
individuals also face financial constraints that prevent them from financing their optimal level

of ideas. Columns 4 to 6 report the results for the pooled OLS specification and columns 7

12Therefore, we cannot present this robustness check for the dynamic panel regressions.
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to 9 report the dynamic panel regressions. We observe that the main conclusions regarding
the effect of inequality on growth and how that effect is attenuated in economies with more
developed financial markets remains; the coefficient of the 10% top income share is negative
and the coefficient for the interaction between inequality and financial development is positive,
which are both statistically significant at conventional levels. Moreover, the effects found using
this alternative measure of inequality are of a similar magnitude to those when we used the

Gini coefficient. Therefore, our results are robust to this alternative measure of inequality.

Although country and time fixed effects attenuate potential endogeneity concerns associ-
ated to time-invariant omitted variables, they do not correct for endogeneity biases associated
with reverse causality. This is an important concern given a potential effect running from
growth to inequality and from growth to finance. Indeed, financial development may sim-
ply follow growth opportunities or anticipate growth. And, of course, better access to credit

improves poor individuals’ opportunities and, therefore, may reduce inequality.

To clean the potential effect of growth on inequality, we construct an inequality variable
that contains all of the dimensions of inequality that are unrelated to economic growth. For
this purpose, we follow an instrumental variables strategy similar to Brueckner (2013) and
Brueckner and Lederman (2015), by first regressing inequality on economic growth (together
with country and time fixed effects) and then computing the residual variation in inequality
that is not due to growth. Brueckner (2013) implements this instrumental variable strategy
to explore the effect of foreign aid on economic growth, and Brueckner and Lederman (2015)
use it to examine the effect of inequality on output. Additionally, based on the literature
on financial development and legal origins (see La Porta et.al 1998), we instrument private
credit to GDP using legal origins. Finally, we also include the ethnicity, language, and religion
fragmentation as an additional instrument for inequality. Table 5 reports the results derived
from the instrumental variables regressions, including different combinations of instruments
and fixed effects. Overall, our results remain qualitatively unchanged and they are robust to
control by potential endogeneity using instrumental variables. These regressions confirm the
negative effect of income inequality on economic growth and the attenuating effect that financial

development triggers on the negative relationship between inequality and growth.

We now test whether the access to more developed domestic financial markets increases
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the tolerance to income inequality. As suggested by the model in Section 3, a more developed
financial market provides more opportunities for poorly-endowed agents to finance good ideas,
thereby attenuating the negative effect of inequality on growth. It follows that agents should
be more tolerant to income inequality in economies where better opportunities are provided by

the financial market.

Data on tolerance to income inequality was extracted from the World Values Survey
(WVS). The WVS is a comparative investigation of socio-cultural and political change that
uses a common questionnaire to gather information on beliefs, values, economic development,
democratization, religion, gender equality, social capital, and subjective well-being. Six waves
of surveys have been conducted covering almost a hundred countries: wave 1 (1981-1984),
wave 2 (1990-1994), wave 3 (1995-1998), wave 4 (1999-2004), wave 5 (2005-2009), and wave 6
(2010-2014). After merging WDI and WVS data, we assemble a panel dataset of 81 countries.

The dependent variable comes from a WVS question that measures tolerance to income
inequality. Specifically, the answer to the question takes a value of 1 if the person interviewed
completely agrees with the following statement “Incomes should be made more equal,” and
takes a value of 10 if the person agrees completely with the following statement “We need
larger income differences as incentives for individual effort.” The regressors include the private
credit to GDP ratio, an inequality measure (Gini index and the 10% top income share), the
GDP per capita growth and the GDP per capita (in logarithm terms). Additionally, all our

models include country and wave fixed effects. Table 6 reports the results]”|

In Table 6, we observe a positive and statistically significant effect of financial development
on our measure of tolerance to income inequality. This result is in agreement with the theoretical
argument that was developed in Section 3, which emphasizes how financial development makes
poorly-endowed agents able to forecast the possibility of climbing up the income ladder, and
in turn they become them more tolerant to inequality and less prone to support redistributive

policies.

Lastly, we study the empirical relationship between patents applications, economic in-

equality, and financial development. As suggested by our theoretical model, inequality harms

BNotice that endogeneity is unlikely to bias the results in this setting since the aggregate level of both
financial development and inequality are not likely to be affected by any one individual.
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economic growth by preventing poorly-endowed agents from investing in some types of intan-
gible assets (i.e., ideas). On the other hand, a financial market development facilitates these
individuals’ access to credit, allowing them to carry out investments in these types of assets.
We test this theoretical prediction by using data on patent applications that were collected
from the from the World Bank’s World Development Indicators. Table 7 presents the results
for the pooled and the panel models. From our pooled OLS regressions, we observe that the
number of per capita patent applications by residents is smaller in more unequal countries and
larger in countries with more developed domestic financial markets. The results from our panels
regressions suggests that within-country increases in income inequality lead to a smaller num-
ber of per capita patent applications by residents but that this negative effect of inequality on
patents applications vanishes in countries that are more financially developed. This evidence is
consistent with the theoretical channel that is emphasized in our model: an extended access to
credit allows financially-constrained individuals to carry out investment in ideas or intangible
assists, which decreases the negative effect that an initial inequality in endowments produces

on economic growth.

5 Conclusions

In this paper, we studied the relationship between income inequality, financial development,
and growth. We developed a theoretical framework where a more developed financial market
allows initially poorly endowed agents to invest in ideas, whose individual accumulation is
subject to diminishing returns. More equal access to finance good ideas enhances economic
growth. Therefore, even though higher inequality in initial endowments harms economic growth,
financial development attenuates this effect by spreading accumulation of a type of capital
(ideas) that presents a high return in the hands of low-endowed agents. The model also predicts
that when poorly endowed agents have greater access to financial markets, they will be more

tolerant to the income inequality level.

We also test the main predictions of the model with a rich panel data that covers a
significant number of countries and is observed over a long period of time. Our findings show

that greater income inequality is associated with lower economic growth but that this effect
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is significantly attenuated (and in some cases reversed) in economies with developed financial
markets. This result is robust to the estimation of cross-sectional and dynamic panel regressions,
and to potential endogeneity bias. This is consistent with the idea that, by providing credit
to poorly endowed agents, a developed financial system generates growth by allowing greater

investment in projects with a high marginal return.

Also consistent with this idea, we show that the degree of tolerance to inequality is

higher—when people are asked about it—when domestic financial markets are more developed.

These results are relevant in terms of policy. Our findings show that the development of
financial markets constitutes a powerful instrument to generate a path of inclusive economic
growth. We have both theoretically and empirically shown that when capital markets are im-
perfect, there is not necessarily a trade-off between equity and efficiency. Additionally, our
results highlight that some of the pernicious effects of initial inequality in endowments can
be attenuated by improving access to credit. Therefore, financial development can become an
important engine of intergenerational mobility. We have also demonstrated that financial devel-
opment not only has effects on economic outcomes but also has an effect on beliefs. Therefore,
more developed financial markets could reduce the pressure for distortionary redistribution and
increase the levels of socio-political stability, thereby stimulating economic growth through that

channel.
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Tables

Table 1: Description of Variables

Variable

Description

Source

Real per capita GDP growth

Patents applications per capita®

GDP per capita

Government size

Openness to trade

Inflation

Average years of secondary schooling

Private credit to GDP

Loan accounts from commercial banks

Gini

10% Top income share

Ethnic, linguistic and religious fragmentation

Legal origin

Tolerance to inequality

Vote share government parties

Growth rate of GDP per capita based on

constant local currency (annual %)

(Patents applications by residents x 1,000,000) / population

GDP per capita is gross domestic product

divided by midyear population

General government final consumption

expenditure (% of GDP)

Sum of exports and imports of goods and

services (% of GDP)

Inflation, consumer prices (annual %)

Number of grades (years) in secondary school

Domestic credit to private sector by banks (% of GDP)

Loan accounts from commercial banks (per 1,000 adults)

Gini index. A value of 0 represents perfect equality,

while an index of 100 implies perfect inequality

Income share held by highest 10%

Measures the degree of ethnic, linguistic and religious

heterogeneity in various countries.
Identifies the legal origin of the Company law or
Commercial Code of each country: (1) English;

(2) French; (3) German; (4)Scandinavian; (5) Socialist

A value of 1 if the responder agree completely with

the statement that “Incomes should be made more equal”

and a value of 10 if she agree completely with the statement

that “We need larger income differences

as incentives for individual effort”.

Vote share of the three largest government parties

World Development Indicators (WDI)

Jorld Development Indicators (WDI)

World Development Indicators (WDI)

World Development Indicators (WDI)

World Development Indicators (WDI)

World Development Indicators (WDI)

Jorld Development Indicators (WDI)

World Development Indicators (WDI)

World Development Indicators (WDI)

World Development Indicators (WDI)

World Development Indicators (WDI)

Alesina et al. (2003)

La Porta et al. (1998)

World Values Survey (WVS)

Database of Political Institutions

(Beck, et al., 2001)

Note: (a) Patent applications are worldwide patent applications filed through the Patent Cooperation Treaty procedure or with a
national patent office for exclusive rights for an invention—a product or process that provides a new way of doing something or
offers a new technical solution to a problem. A patent provides protection for the invention to the owner of the patent for a
limited period, generally 20 years
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Table 2: Descriptive Statistics

Variable Obs. Mean Std. Dev. Min. Max.
Real per capita GDP growth 632 2.09 2.96 -11.93  20.06
Patents applications per capita 436 136.56 369.58 0.55 2911.31
GDP per capita 632 10.15 13.77 0.07 80.11
Government size 632 15.68 5.50 2.80 37.39
Openness to trade 632 81.50 49.32 12.86  408.09
Inflation 632 0.27 1.69 -0.03  27.19
Average years of secondary schooling 632 6.96 3.20 0.55 13.42
Private credit to GDP 632 47.09 41.52 1.89  281.27
Loan accounts from commercial banks 109 193.69 220.65 0.27  966.32
Gini 556 40.00 9.79 21.88  66.48
10% Top Income Share 484 31.34 7.75 19.09  56.80
Tolerance to inequality 255,851 5.74 3.02 1.00 10.00
Vote share government parties 766 52.27 15.68 7.84 99.98
English common law 629 0.33 0.47 0.00 1.00
French commercial code 629 0.52 0.50 0.00 1.00
Ethnic 310 0.42 0.25 0.00 0.93
Language 310 0.38 0.29 0.00 0.92
Religion 310 0.43 0.24 0.00 0.86
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Table 6: Finance, Inequality, and Tolerance to Inequality
(1) (2)

Logarithm Private credit to GDP  0.0395***  0.0113*
(0.006)  (0.006)

Gini 0.0107***
(0.001)
10% Top Income Share 0.0178%**
(0.001)
GDP per capita growth -0.0158%**  -0.0094***
(0.001)  (0.001)
Logarithm GDP per capita -0.1838***  _(0.2959***

(0.013) (0.013)

Observations 255,851 235,982
Adjusted R-squared 0.0732 0.0755
Country fixed effects YES YES
Wave fixed effects YES YES

Note: (a) Robust standard errors in parenthesis.
(b) *** p<0.001. ** p<0.05. * p<0.1.
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Table 7: Finance, Inequality, and Patents

) ©) ® @ ®) ©
Logarithm ( Patents Applications per capita) Pooled OLS Panel regressions
Logarithm GDP per capita (t-1) 0.4426***  0.4534*%**  0.4013%** 1.5485%#%  1.5504%** 0.1954
(0.051)  (0.054)  (0.062) (0253)  (0.243)  (0.518)
Logarithm Government size 0.4752%*%  0.4781FFF  (0.4203*** -0.0757 -0.0919 -0.0944
(0.146)  (0.149)  (0.150) (0.172)  (0.174)  (0.175)
Logarithm Openness to trade -0.5614%*%*F  _0.5673*** -0.5592%** 0.1864 0.1781 0.1730
0.094)  (0.092)  (0.092) (0.160)  (0.160)  (0.157)
Logarithm (1+Inflation) 0.1666 0.1715 0.0257 -0.1436*%  -0.1174* -0.1073
(0.153)  (0.150)  (0.164) (0.070)  (0.061)  (0.069)
Average years of secondary schooling 0.3156* **  0.3130%**  (0.3283*** 0.2993***  (0.2969***  0.2778***
(0.025)  (0.025)  (0.027) (0.073)  (0.071)  (0.071)
Logarithm Private credit to GDP 0.3097*** 0.1138 0.2539 -0.0968  -0.6799***  _0.4410**
(0.083)  (0.320)  (0.335) (0.064)  (0.200)  (0.213)
Gini -0.0364***  -0.0546* -0.0482%* -0.0069  -0.0684***  -0.0510%*
(0.005)  (0.028)  (0.029) 0.007)  (0.021)  (0.023)
Logarithm Private credit to GDP x Gini 0.0050 0.0030 0.0167***  0.0122%**
(0.008)  (0.008) (0.005)  (0.006)
Logarithm GDP per capita residual (t-1) x Gini 0.0236** 0.0378***
(0.012) (0.013)
Observations 436 436 425 436 436 425
Adjusted R-squared 0.7928 0.7926 0.8004 0.9561 0.9570 0.9583
Country fixed effects NO NO NO YES YES YES
Time fixed effects YES YES YES YES YES YES

Note: (a) Robust standard errors in parenthesis. (b) *** p<0.001. ** p<0.05. * p<0.1.
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Appendix A: Derivation of the Competitive Equilibrium

Consider first the maximization problem of the representative firm:
max F(K,L) — wL — r*K
{K,L}

where r* denotes the rental price of capital. We have normalized the price of the final
good produced in the economy to one. Using the homogeneity of degree one property of the
production function, we can express it in terms of the efficiency units of labor, y = f(k?), where
k? is the ratio between the aggregate capital and aggregate efficiency units of labor. The first

order conditions are, thus,

PR =0 (A1)
FOS) = K F (k) = w (A2)

We can use Equation (A.1) to get the demand of capital in terms of efficiency units of labor as

a function of the return on the international asset (given),
kY = k(r) (A.3)

Plugging Equation (A.3) into Equation (A.2), we get an equation for the equilibrium rental

price of each efficiency unit of labor as a function of the return on the international asset:

w = w(r") (A.4)

where w(r) = f(r(r")) — k(r*) f'((r")).
Next, given Assumption (1), we have that optimal investment in the production of ideas

must satisfy the following equation:

gn(hHw(l —7)=R" (A.5)
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where h* denotes the optimal investment in ideas. From Equation (A.5) we can get h*

Then, given Assumptions 1 and 2, the amount of ideas produced by rich and poor agents,
respectively, is

I = g(h") (A7)

17 = g(a(h® = y5) + vp) (A.8)

Next, with the equilibrium stock of ideas produced in the economy (Equations A.7 and
A.8) and the demand for capital in efficiency units of labor (equation A.3) we can determine the
domestic demand of aggregate capital, K¢, the amounts of good produced F(K¢?, E), and the
aggregate domestic and international holdings of the tradable asset, B% and B*, respectively.
First, notice that

T=(I"N"+ I’N?)/N (A.9)

where " and [? are given by Equations (A.7) and (A.8), respectively. Then,

K= k'L (A.10)
Q= F(k'L,L) (A.11)
b=y — h* (A.12)

W = —a(ht —yb) (A.13)
BY= N"b" + NPvP (A.14)
B* = k(r*)L — B? (A.15)

Notice that, the constant return to scale property of the production function F' implies
that Q = FEE+FKKd. Competitive markets imply that w = F7 and R* = Fx. Then, using the
market clearing condition for capital we have that Q = wL(¢"I"+¢PIP)+ R*(N"b"+ NP+ B*).
Then, output is exhausted with the payment to the producers of ideas, and the domestic and
foreign owners of the capital used by firms. Additionally, notice that total national income,

Y =w(l —7)L(@"I" + ¢PI?) + R*(N"V" + NPW) + twL(¢"I" + ¢PIP). Using the equilibrium
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prices for the efficiency units of labor and capital, we can express the national income as:
Y = Q — R*B*. Therefore, national income equals the product of the economy net of the
payments to the foreign owners of the capital used in production. These are two alternative

ways to understand the market clearing conditions in our economy model.

Appendix B

In this appendix we develop the proof of the propositions that summarize the comparative

statics discussed in Section 3.

Appendix B.1: Proof of Proposition 1

Using the the definition of ex-post income inequality, Assumptions 1 and 2, and Equation (2),

we have that:
y" wg(h*) + R*b"
— = B.1.1
g wglyg + ol = yg)) + R¥bP (B

Next, notice that b" = yj — h* and b» = —a(h* — y§). Replacing " and b in (B.1.1), we

have
v wg(yg + alh® —yg)) — Rra(h* — yp)
Taking the derivate of (B.1.2) with respect to «, we get:
O (' /y") _  (wy(h™) + R*(yo — b*)) (h* — yg) (wgn(h¥) — R”) (B.1.3)

o (wg(yh + a(h* — y8)) — Rra(h* — y}))?

Since wgy(h?) — R* > 0 (poor agents are credit-constrained to optimally invest in ideas),

we conclude that % <0

Appendix B.2: Proof of Proposition 2

The equilibrium aggregate output in this economy is Q = F' (Z, H(T*)Z) where L = IN (see

Equation A.11). Therefore, the per capita number of ideas I is a sufficient statistic to establish
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the qualitative effects of different variables on output (%—? > 0). In turn, we know that
T=¢"g(h*) + ¢Pg(a(h* = yg) + vo) (B.2.1)

Taking the derivative of Equation (B.2.1) with respect to the policy parameter o we get

o *
90 = = y0)¢ gn(a(h” = y5) +y5) > 0 (B.2.2)
Therefore, we have that
o * £ _ 4P\ AP * _ P P
Ao = (FpL+ FieLi(r)) (" = )P gn(a(h” — u) + o) (B.2.3)

Then, Assumption 2 implies that g—g > 0.

Appendix B.3: Proof of Proposition 3

Assume a mean preserving increase in inequality; That is, a fall in 3§ and a rise in yj such that
o dyh + ¢Pdyh = 0. We have that

_oQor ., 9QIT

dQ = —=—— —= 7
Q T O y0+818y6 Yo (7)

Using , (B.2.1) we can compute:

ol
= B.3.1
Yy ( )
ol
E—"1 —
o = ¢ gn(1—a) (B.3.2)
Then, we get:
dQ = (F;L + FiLr(r")) ¢"gn(1 — a)dyf, (B.3.3)

From Equation B.3. we conclude that d@ < 0 when dyf < 0.
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Appendix B.4: Proof of Proposition 4

Equation (B.3.3) shows the impact of a mean preserving increase in inequality on output.
Denote by 3(; Z) = (F;L + FxLr(r*)) ¢"gn(1 — ) the coefficient measuring that impact. Z
denotes the other parameters included in the expression. Since f(«; Z) > 0, we have that a
mean preserving increase in inequality reduces output as shown in Proposition 3. Taking the
derivative of (a; Z) with respect to «, we get:

oI 01
da Oyb EIYA

IB(e; Z)

S (F37L? + Frr(Le(r*))?) o—

(F L+ FgLk(r )) ((h" = yp)¢" (1 — a)gnn — &P gn)
(B.4.1)

Using (B.2.2), (B.3.2), Fxx < 0, Frz, < 0, and gy, < 0, we get 22972 < 0. That means
that the negative impact of a mean preserving increase in inequality is reduces for greater values

of a.

Appendix B.5: Proof of Propositions 5

Using Equations (3) and (5), we can express the degree of tolerance to the income inequality

level as:

T 1 — —_ — —1
TI(¢", ¢", Gia) = (C >1- m) =1-F (1 ¢7"Gid+¢p) (B.5.1)

where F, is the CDF of ¢. Then,

R N S P PR ¢
8Gid (1 Fc <1 ¢TG1d+¢p>) fc (1 ¢7«Gid+¢p) ((bTGid—F(bp)z < 0, (B52)

given that f. is a density function.

Additionally, notice that

0CGia _ __g(W)gn(h* —yt) _ (B.5.3)

da glyb + a(h —yh))?

Therefore, % = gg]d %GCf > 0.

39



Centro de Economia Aplicada

Departamento de Ingenieria Industrial
Universidad de Chile

2017

329.

328.

Inequality, Finance, and Growth
Matias Braun, Francisco Parro y Patricio Valenzuela

Take-it-or-leave-it contracts in many-to-many matching markets
Antonio Romero-Medina y Matteo Triossi

2016

327.

326.

325.

324.

Do High-Wage Jobs Attract more Applicants?
Directed Search Evidence from the Online Labor Market
Stefano Banfi y Benjamin Villena-Roldan

Economic Performance, Wealth Distribution and Credit Restrictions with Continuous
Investment
Ronald Fischer y Diego Huerta

Motivating with Simple Contracts
Juan F. Escobar y Carlos Pulgar

Gone with the wind: demographic transitions and domestic saving
Eduardo Cavallo, Gabriel Sanchez y Patricio Valenzuela

2015

323.

322.

321.

320.

319.

318.

317.

Colaboracién Publico-Privada en infraestructuras: Reforma del sistema concesional espafiol de
autopistas de peaje
Eduardo Engel, Ronald Fischer, Alexander Galetovic y Ginés de Rus

The Joy of Flying: Efficient Airport PPP contracts
Eduardo Engel, Ronald Fischer y Alexander Galetovic

On the welfare cost of bank concentration
Sofia Bauducco y Alexandre Janiak

Banking Competition and Economic Stability
Ronald Fischer, Nicolas Inostroza y Felipe J. Ramirez

Persistent Inequality, Corruption, and Factor Productivity
Elton Dusha

Reputational Concerns in Directed Search Markets with Adverse Selection
Elton Dusha

Soft Budgets and Renegotiations in Public-Private Partnerships: Theory and Evidence
Eduardo Engel Ronald Fischer Alexander Galetovic



316.

315.

314.

313.

312.

311.

310.

309.

308.

307.

Inequality and Private Credit
Diego Huerta, Ronald Fischer y Patricio Valenzuela

Financial Openness, Domestic Financial Development and Credit Ratings
Eugenia Andreasen y Patricio Valenzuela

The Whole is Greater than the Sum of Its Parts: Complementary Reforms to Address
Microeconomic Distortions

(Por aparecer en The World Bank Economic Review)

Raphael Bergoeing, Norman V. Loayza y Facundo Piguillem

Economic Performance, Wealth Distribution and Credit Restrictions under variable investment:
The open economy
Ronald Fischer y Diego Huerta

Destructive Creation: School Turnover and Educational Attainment
Nicolas Grau, Daniel Hojman y Alejandra Mizala

Cooperation Dynamic in Repeated Games of Adverse Selection
Juan F. Escobar y Gaston Llanes

Pre-service Elementary School Teachers' Expectations about Student Performance: How their
Beliefs are affected by Mathematics Anxiety and Student Gender
Francisco Martinez, Salomé Martinez y Alejandra Mizala

The impact of the minimum wage on capital accumulation and employment in a large-firm
framework
Sofia Bauducco y Alexandre Janiak

Can a non-binding minimum wage reduce wages and employment?
Sofia Bauducco y Alexandre Janiak

Capital Controls and the Cost of Debt
Eugenia Andreasen, Martin Schindler y Patricio Valenzuela

2014

306.

Assessing the extent of democratic failures. A 99%-Condorcet’s Jury Theorem.
Matteo Triossi

2013

305.

304.

303.

302.

The African Financial Development and Financial Inclusion Gaps
Franklin Allen, Elena Carletti, Robert Cull, Jun “Qj” Qian, Lemma Senbet y Patricio Valenzuela

Revealing Bargaining Power through Actual Wholesale Prices
Carlos Noton y Andrés Elberg

Structural Estimation of Price Adjustment Costs in the European Car Market
Carlos Noton

Remedies for Sick Insurance
Daniel McFadden, Carlos Noton y Pau Olivella



301.

300.

299.

298.

297.

296.

295.

294.

Minimum Coverage Regulation in Insurance Markets
Daniel McFadden, Carlos Noton y Pau Olivella
Rollover risk and corporate bond spreads

Patricio Valenzuela

Sovereign Ceilings “Lite”? The Impact of Sovereign Ratings on Corporate Ratings
Eduardo Borensztein, Kevin Cowan y Patricio Valenzuela

Improving Access to Banking: Evidence from Kenya
F. Allen, E. Carletti, R. Cull, J.“Qj” Qian, L. Senbet y P. Valenzuela

Financial Openness, Market Structure and Private Credit: An Empirical Investigation
Ronald Fischer y Patricio Valenzuela

Banking Competition and Economic Stability
Ronald Fischer, Nicolas Inostroza y Felipe J. Ramirez

Trust in Cohesive Communities
Felipe Balmaceda y Juan F. Escobar

A Spatial Model of Voting with Endogenous Proposals: Theory and Evidence from Chilean
Senate
Matteo Triossi, Patricio Valdivieso y Benjamin Villena-Roldan

2012

293.

292.

291.

290.

289.

288.

287.

Participation in Organizations, Trust, and Social Capital Formation: Evidence from Chile
Patricio Valdivieso - Benjamin Villena-Roldan

Neutral Mergers Between Bilateral Markets
Antonio Romero-Medina y Matteo Ttiossi

On the Optimality of One-size-fits-all Contracts: The Limited Liability Case
Felipe Balmaceda

Self Governance in Social Networks of Information Transmission
Felipe Balmaceda y Juan F. Escobar

Efficiency in Games with Markovian Private Information
Juan F. Escobar y Juuso Toikka

EPL and Capital-Labor Ratios
Alexandre Janiak y Etienne Wasmer

Minimum Wages Strike Back: The Effects on Capital and Labor Demands in a Large-Firm
Framework
Sofia Bauducco y Alexandre Janiak



2011

286.

285.

284.

283.

282.

281.

280.

279.

278.

277.

Comments on Donahue and Zeckhauser: Collaborative Governance
Ronald Fischer

Casual Effects of Maternal Time-Investment on children’s Cognitive Outcomes
Benjamin Villena-Rodan y Cecilia Rios-Aguilar

Towards a Quantitative Theory of Automatic Stabilizers: The Role of Demographics
Alexandre Janiak y Paulo Santos Monteito

Investment and Environmental Regulation: Evidence on the Role of Cash Flow
Evangelina Dardati y Julio Riutort

Teachers’ Salaries in Latin America. How Much are They (under or over) Paid?
Alejandra Mizala y Hugo Nopo

Acyclicity and Singleton Cores in Matching Markets
Antonio Romero-Medina y Matteo Triossi

Games with Capacity Manipulation: Incentives and Nash Equilibria
Antonio Romero-Medina y Matteo Triossi

Job Design and Incentives
Felipe Balmaceda

Unemployment, Participation and Worker Flows Over the Life Cycle
Sekyu Choi - Alexandre Janiak -Benjamin Villena-Roldan

Public-Private Partnerships and Infrastructure Provision in the United States

(Publicado como “Public-Private-Partnerships to Revamp U.S. Infrastructure”. Hamilton Policy
Brief, Brookings Institution 2011)

Eduardo Engel, Ronald Fischer y Alexander Galetovic

2010

276.

275.

274.

273.

The economics of infrastructure finance: Public-private partnerships versus public provision
(Publicado en European Investment Bank Papers, 15(1), pp 40-69.2010)
Eduardo Engel, Ronald Fischer y Alexander Galetovic

The Cost of Moral Hazard and Limited Liability in the Principal-Agent Problem
F. Balmaceda, S.R. Balseiro, J.R. Correa y N.E. Stier-Moses

Structural Unemployment and the Regulation of Product Market
Alexandre Janiak

Non-revelation Mechanisms in Many-to-One Markets
Antonio Romero-Medina y Matteo Triossi

* Para ver listado de nimeros antetiores it a http://www.cea-uchile.cl/.



	Introduction
	Related Literature
	The Model
	Agents
	Financial Market
	Tolerance to the Income Inequality Level of the Economy
	Technology
	Equilibrium
	Comparative Statics

	Empirical Analysis
	Conclusions
	Tables
	Appendix A: Derivation of the Competitive Equilibrium
	Appendix B
	Appendix B.1: Proof of Proposition 1
	Appendix B.2: Proof of Proposition 2
	Appendix B.3: Proof of Proposition 3
	Appendix B.4: Proof of Proposition 4
	Appendix B.5: Proof of Propositions 5

