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1
Introduction
Chapter 1 - Introduction

The objective of this introductory chapter is to outline the motivation for this thesis and
provide an overview of the chapters to follow.
Financial liberalization has attracted much attention as a policy to promote economic
development. While there are many theoretical arguments in favor of it, the actual
economic experience of countries that adopted financial liberalization has been mixed.
The recent financial and economic crisis once more has questioned our conventional
wisdom about financial liberalization and gave rise to new questions.
This thesis seeks to enhance our understanding of the role of financial liberalization
for the economy. To this end, it concentrates on three important economic variables,
namely economic growth, income inequality and financial instability, asking what is the
relationship of financial liberalization with each of these variables.
The remainder of this introduction is structured as follows. Section 1.1 determines the
relevance of financial liberalization. Section 1.2 presents the aim and scope of the thesis.
Section 1.3 outlines the methodological approach. Section 1.4 provides a short preview of
the thesis.
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1.1 Relevance of Financial Liberalization
To a large extent, the initial debate about financial liberalization was inspired by the
seminal work of McKinnon (1973) and Shaw (1973) who criticized the financial
repression that prevailed in transition and developing countries in the 1970s and 1980s.
Financial repression refers to a set of policies by which governments try to channel funds
into their own pockets. It includes various measures such as reserve requirements,
directed credit to preferred sectors and regulation of international capital flows.
According to McKinnon (1973) and Shaw (1973), financial repression led many
developing countries to suffer from below-equilibrium interest rates, resulting in a lack
as well as misallocation of saving and investment. Another indicator of the deficiencies
due to financial repression was the capital flight that occurred despite capital controls
(Dooley et al., 1986).
Against this background, McKinnon (1973) and Shaw (1973) suggested that domestic
financial liberalization was desirable in order to encourage savings, financial
intermediation and release economic resources from inferior uses. To this end, an array
of policy measures was proposed, including a market-based allocation of funds rather
than by banks or public authorities, and more competition among financial institutions
to avoid monopolies.
Apart from its adverse effect on economic growth, financial repression has been
blamed for rising income inequality since directed credit usually is heavily subsidized
and because larger borrowers benefit from privileges. Moreover, low interest rates
potentially spur corruption and divert credit to influential groups (World Bank, 2005).
However, whether financial liberalization, in contrast to financial repression, alleviates
income inequality is an open issue that has been challenged in many respects (e.g.,
Charlton, 2008).
The extent of financial liberalization around the world went up substantially in the
1980s and 1990s. A major driver of this trend was the growth of international trade in
goods and services. Another important force was the internationalization of capital
flows, chasing profit opportunities and enhanced possibilities for international risksharing. Despite a common global trend, the changes in financial liberalization have
varied in terms of content, timing, and speed across countries.
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Financial liberalization is not only a success story. There is evidence that financial
liberalization might contribute to crises (Demirgüç-Kunt and Detragiache, 1998;
Kaminsky and Reinhart, 1999). Indeed, unrestricted circulation of capital could
undermine economic stability through various channels. To begin with, high capital
mobility means that countries may suffer from sudden capital reversals, if investors
become increasingly worried about a country’s ability to serve its liabilities. Excessive
capital flight can result in financial and economic crises, eventually causing the collapse
of the financial system (Rodrik, 1998; Ocampo et al., 2008). Another problem is that
financial liberalization can aggravate moral hazard problems. In a globalized capital
market, financial institutions have to cope with increased competitive pressures. Against
this background, lenders are inclined to save on screening and monitoring efforts in
order to secure their profits. This increases overall risk in the financial sector (DemirgüçKunt and Detragiache, 1998; Hellmann et al., 2000; Claessens, 2009). Finally, financial
liberalization poses problems for countries’ welfare systems. Social programs and
security networks are funded by taxing both capital and labor. If capital is highly mobile,
it tends to flow to countries where these taxes are low (Charlton, 2008).
To conclude, the effects of financial liberalization are two-sided. On the one hand,
financial liberalization appears to have real potentials for economic growth, but on the
other hand, it can bear on stability and income inequality. Concerning economic growth,
numerous empirical studies have been conducted, with conflicting findings. Thus, the
liberalization-growth nexus is not as clear cut as it may seem. Regarding the link
between financial liberalization and income inequality, the lack of scientific research
impedes any judgment. Also, the role of financial liberalization in the financial and
economic crisis of 2008/09 is poorly understood. The goal of this thesis is to shed
further light on these important issues.

1.2 Aim and Scope of the Thesis
As indicated in the previous section, financial liberalization involves various policy
measures that unfold through different channels of the financial sector such as credit
and competition. This thesis aims at identifying and understanding such channels by
means of rigorous empirical and theoretical analyses. Moreover, it tries to include
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aspects that have not been considered in the existing literature. Specifically, this thesis is
distinguished by the following features:
1. It brings together the empirical literature on financial liberalization and
economic growth. Numerous empirical studies have tried to assess the
impact of financial liberalization on GDP per capita growth, with
conflicting findings. Summarizing this literature is not a straightforward
task, requiring a systematic approach.
2. Whereas a lot of research has been devoted to the relationship between
financial liberalization and economic growth, very few models analyze the
effects of financial liberalization on income inequality. This thesis tries to
partly fill this gap by means of a simple model that studies the impact of
financial liberalization on income inequality via the banking sector.
3. The 2008/09 global financial and economic crisis has led to new
questions about financial stability. Financial liberalization, so the
argument goes, has been a driver of unsustainable credit expansion.
However, it remains unresolved whether this notion is true. This thesis
intends to further illuminate this important issue by examining the
association between financial liberalization and financial instability.
4. The fourth distinction is that new datasets will be used. Income inequality
data that is both reliable and comparable across countries is difficult to
obtain. This thesis relies on new estimates of the Gini coefficient as they
seem better than previous data in many respects. Apart from income
inequality data, new cross-country data for financial instability will be
employed.
The previous points can be summarized in three main research questions:
1. What is the empirical evidence concerning the impact of financial
liberalization on economic growth?
2. What is the impact of financial liberalization on income inequality?
3. How does financial liberalization relate to financial instability?
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Answers to these questions, at least from the perspective of this thesis, will be provided
in the last chapter. The path to finding answers to the proposed questions shall be briefly
described next.

1.3 Methodology
The research questions will be investigated in separate chapters. Depending on the
question, an empirical model and/or a theoretical model will be developed. Limitations
and possibilities for future research will be mentioned at the end of each chapter. Policy
implications of the research will be discussed in the last chapter of this thesis.
Methodology for studying research question 1
The theoretical link between financial liberalization and economic growth is not
unequivocal. This has encouraged many researchers to run regressions in order to let the
data speak. There exits an array of studies, covering different countries as well as time
periods, and using various estimation techniques. Instead of conducting yet another
empirical study, it appears more fruitful to provide a systematic review of the existing
empirical literature on the basis of a rigorous statistical method referred to as metaanalysis (Stanley, 2001). For this purpose, statistical information from comparable
empirical studies, investigating the impact of financial liberalization and economic
growth, has been gathered. The relevant information includes the 441 t-statistics from
regressions with per capita GDP growth and financial liberalization, along with other
study characteristics such as sample size and the set of control variables. Using
regression-based techniques, the meta-analysis examines the relationship of these study
characteristics with the t-statistic.
Compared to a typical literature survey, an important advantage of meta-analysis is
that it allows for a more powerful assessment of whether the effect of financial
liberalization is similar across a set of comparable studies.
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Methodology for studying research question 2
Standard models implicitly presume that the growth effects of financial liberalization
will spread evenly across the income distribution. However, this presumption is very
superficial and seems inconsistent with the experiences of many countries over the past
decades. To the best of my knowledge, there rarely exist any formal models that analyze
the impact of financial liberalization on different income groups.
This thesis makes a new attempt to study the link between financial liberalization and
income inequality. It develops a simple model that features savers and investors. Savers
and investors generate different levels of income, implying inequality. Financial
liberalization affects savers’ and investors’ incomes via the banking sector. Banks are
faced with two types of financial liberalization policies, namely falling reserve
requirements and decreasing international capital controls. These policies cause changes
in the interest rate on deposits and the cost of borrowing, modifying the distribution of
income. The theoretical analysis will be complemented by an empirical evaluation of the
model’s findings.
The empirical approach involves an assessment of the impact of capital account and
reserve requirement liberalization on income inequality across a wide variety of
countries and years. To this end, dynamic panel data models will be employed. Whereas
data on financial liberalization is readily available, income inequality data is not. As
discussed in Atkinson and Brandolini (2001), income inequality data is subject to several
problems. This thesis relies on estimated Gini coefficients of pre-tax household income
from the University of Texas Inequality Project (UTIP) (Galbraith and Kum, 2005). The
dataset covers 148 countries from 1963 to 2008.

Methodology for studying research question 3
To investigate the theoretical link between financial liberalization and financial
instability, financial liberalization policies are being incorporated into a standard model
of the loan market that is due to De Meza and Webb (1987).
An empirical assessment of the liberalization-instability nexus complements the
theoretical analysis. Financial instability is measured as the amount of impaired loans in
total loans. The cross-country data has been developed as part of a recent research
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project on financial instability.1 The dataset covers 85 countries from 2000 to 2009.
This data is combined with financial liberalization data from Abiad et al. (2010). The
empirical analysis pays special attention to the 2009 economic shock that was triggered
by the 2008/09 financial crisis. It is conjectured that this shock tightened the link
between financial liberalization and financial instability.

1.4 Preview of the Thesis
Financial liberalization has been embraced by governments worldwide. Its impact on the
economy still poses many questions though. This thesis seeks to deal with three of them.
Chapter 2 intends to evaluate the impact of financial liberalization on economic growth.
Chapter 3 investigates the theoretical relationship of financial liberalization with income
inequality, whereas chapter 4 provides an empirical assessment of the theory. Chapter 5
investigates the link between financial instability and financial liberalization. Finally,
chapter 6 summarizes the main research findings and discusses policy implications as
well as directions for future research.

1

The data has been developed as part of DFID-ESRC Award ES/J009067/1.

2
Financial Liberalization and
Economic Growth:
A Meta-Analysis
Chapter 2 – Financial Liberalization and Economic Growth: A MetaAnalysis

2.1 Introduction2
During the past two decades, many countries have reformed their domestic financial
markets. These reforms were triggered by both domestic and international
developments. Domestically, many government policies that focused on controlling
financial markets were increasingly criticized, for it was felt that these policies impeded
the efficient functioning and development of financial institutions. The idea that
stagnating economic growth and economic crises are related to financially repressive
policies has gained ground since the early 1970s (McKinnon, 1973; Shaw, 1973).3
Moreover, the globalization of financial markets has put pressure on governments to
This chapter is based on Bumann, S., Hermes, N. and Lensink, R. (2013): “Financial liberalization and
economic growth: A meta-analysis”, Journal of International Money and Finance, vol. 33, pp. 255-281.
3 See Fry (1995) for an overview of the discussion on financial repression.
2
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reconsider financial market controls. The profoundness of these reforms raises questions
regarding the potential consequences of foreign liberalization on economic growth.
Reforms of financial markets include several specific policies that generally aim at
higher economic growth. Several authors suggest that the liberalization of financial
markets raises the efficiency with which these markets can transform saving into
investment, ultimately improving the growth performance of a country. At the same
time, however, financial liberalization policies have been criticized for their potential
role in triggering financial and economic crises. The question, therefore, is whether or
not these policies lead to higher economic growth. Several survey studies have looked
into this debate from an empirical point of view.4 The general picture that emerges from
these surveys is that the evidence remains inconclusive. However, most of these studies
are restricted to the effects of capital account liberalization. Moreover, they do not
attempt to investigate systematically the outcomes of empirical studies of the financial
liberalization-growth nexus. In light of this gap, this chapter conducts a meta-analysis of
the relationship between financial liberalization (rather than capital account
liberalization only) and economic growth to provide a more systematic review of the
available evidence. The analysis is based on a sample of 60 empirical studies. This is a
much larger sample than what has been used in any of the previous review studies.
Meta-analysis is a methodology that provides a statistical approach to reviewing and
summarizing the literature (Stanley, 2001). This methodology allows us to draw a
comprehensive picture of the impact of financial liberalization on growth. By using
meta-analysis, each study is considered as an important source of information on the
nature of the relationship between financial liberalization and economic growth.
Recently, a growing number of meta-analyses have been published in economics on
issues such as the relationships between aid and growth (Doucouliagos and Paldam,
2008; 2009), central bank independence and inflation (Klomp and De Haan, 2010),
investment and uncertainty (Koetse et al., 2009), economic freedom and growth
(Doucouliagos and Ulubaşoğlu, 2006), democracy and growth (Doucouliagos and
Ulubaşoğlu, 2008), income inequality and growth (De Dominicis et al., 2008) and fiscal

For literature surveys see, e.g., Eichengreen (2001), Henry (2007), Kose et al. (2010), Hermes and
Lensink (2008) Edison et al. (2003), and Prasad et al. (2003).
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policies and growth (Nijkamp and Poot, 2004). To our knowledge, this is the first study
using meta-analysis as a tool to investigate the financial liberalization-growth nexus.
In our analysis, we focus on exploring the variation in the results of 60 studies. First,
we investigate whether the choice of the financial liberalization measure has an impact
on the results reported in different studies. Second, we analyze the potential impact of
study design. In particular, we focus on the role of differences between studies regarding
country samples, time periods, and estimation methods. Third, we explicitly focus on
indirect effects of financial liberalization on economic growth. In a separate section, we
also investigate whether studies suffer from a potential publication bias, i.e. whether
published results provide a biased distribution of effect measures (here: t-statistics),
because there may be a tendency not to publish results that show insignificant results.
The remainder of this chapter is organized as follows. Section 2.2 provides a review of
the debate on financial liberalization and its potential effects on economic growth. In
section 2.3, we discuss how studies deal with the measurement of financial liberalization.
Section 2.4 provides an overview of the data collection procedure and describes the
descriptive statistics. Section 2.5 discusses the methodology and the results of the metaanalysis in detail. The chapter ends with a conclusion in section 2.6, where we also
discuss the limitations of this review and suggestions for further research.

2.2 Financial Liberalization and Economic Growth: The Debate
While there may be several different characterizations of financial liberalization, in most
studies financial liberalization refers to official government policies that focus on
deregulating credit as well as interest rate controls, removing entry barriers for foreign
financial institutions, privatizing financial institutions, and/or removing restrictions on
foreign financial transactions. Hence, financial liberalization has both a domestic and
international dimension. In general, liberalization focuses on introducing or
strengthening the price mechanism, as well as improving the conditions for market
competition. In the literature, there is an on-going debate about whether the
relationship between financial liberalization and economic growth is positive or
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negative.5 Most arguments in favour of liberalization implicitly start from the
neoclassical perspective, which assumes that markets are efficient in allocating scarce
resources. The discussion on liberalizing financial markets started with the seminal
publications by McKinnon (1973) and Shaw (1973). Both scholars wrote their work as a
critique of government policies, which were focused on restricting and controlling
financial markets – known in the literature as financial repression, i.e. policies
consisting of interest rate ceilings, government directed credit and subsidies to banks.
According to them, these policies led to excessive demand and inefficient allocation of
capital.
In general, the following arguments are raised to support the positive relationship
between financial liberalization of both credit (i.e., banking) and capital markets vis-àvis economic growth. First, it is claimed that the introduction of market principles and
competition in banking markets increases interest rates on deposits leading to higher
saving rates. This, in turn, increases the amount of resources available for investment. If
financial liberalization includes opening up the capital account, capital inflows (in terms
of both credit and equity investment) may increase, again raising the availability of funds
for investment and growth. In both cases financing constraints of firms are reduced
entailing higher investment rates and economic growth.
Second, competition puts pressure on profit margins of banks, in particular on their
lending rates. This reduces the cost of debt for firms leading to a rise in investment and
growth.
Third, financial liberalization increases possibilities for risk diversification for
financial institutions such as banks as well as (international) equity investors. The
subsequent reduction in lending rates and equity costs leads to a rise in investment and
growth. Again, this reduces financial constraints on firms, which ultimately increases
economic growth.
Finally, if banking markets are liberalized, banks are stimulated to become more
efficient by reducing overhead costs, improving on overall bank management, improving
risk management, and offering new financial instruments and services to the market to
keep up with competitors. Moreover, if financial liberalization means opening up
domestic markets to foreign competition, this may lead to the import of bank and risk
See Gibson and Tsakalotos (1994), and Andersen and Tarp (2003) for a comprehensive overview of
the debate.
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management techniques, as well as new financial instruments and services. All these
effects will help improve the efficiency of financial intermediation in a country,
contributing to higher returns on investment and, thus, to higher rates of economic
growth.
In contrast to the aforementioned arguments in favour of financial liberalization,
more pessimistic voices have alluded to the fact that financial liberalization has led in
many cases to disappointing results and in some cases even to economic and financial
crises. First, Stiglitz (2000) and others point out that financial liberalization as such
does not solve the problem of asymmetric information. This may prevent financial
intermediation from becoming more efficient in a liberalized market. Many papers,
among them the seminal contribution of Stiglitz and Weiss (1981), showed that problems
of asymmetric information prevail in financial markets and that therefore financial
constraints may arise even without government intervention.
Second, some papers make the point that financial liberalization may actually
aggravate information problems. When financial markets become liberalized and
competition is increased, this may lead to a reduction of relationship lending, since
borrowers may have more opportunities and they will look for the cheapest way of
financing their investment. However, a reduction of relationship lending also destroys
information capital and thereby increases asymmetric information (Boot, 2000).
Third, more competition in financial markets may also imply a reduction of profit
margins and an increased financial fragility of financial intermediaries such as banks.
Hellmann, Murdock and Stiglitz (2000) argue that liberalization reduces the franchise
value of banks, which makes them more prone to financial disruption and stimulates risk
taking in order to try to increase profits under the pressure of falling interest rate
margins. Reduced margins may stimulate banks to economize on screening and
monitoring efforts, and they may be more willing to opt for a gambling strategy when
allocating loans, i.e., putting less emphasis on risk and more on profit. Thus, financial
liberalization may trigger crises if it leads to excessive risk taking under the pressure of
increased competition (Demirgüç-Kunt and Detragiache, 1998).
Finally, increased risk taking in financial markets and the resulting increase in the
number of failures of banks and other institutions may be independent sources of bank
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runs (Diamond and Dybvig, 1983). Bank runs are another source of financial instability,
even in a situation where some banks may be economically viable.
The above discussion shows that at least from a theoretical perspective, the nature of
the relationship between financial liberalization and economic growth is ambiguous.
Given this theoretical ambiguity, it is important to investigate whether or not financial
liberalization leads to higher economic growth from an empirical point of view. Several
review papers have looked into this issue concluding that the empirical evidence is
inconclusive. Eichengreen (2001) confirms that there is a lack of empirical support for a
positive relationship between capital account liberalization and economic growth. He
stresses the need for better datasets and better indicators of capital account
liberalization. Edison et al. (2004) provide a review of ten empirical studies on the
impact of capital account liberalization and find that in only three of them the
relationship between liberalization and growth is unambiguously positive. Prasad et al.
(2003), reviewing fourteen studies, provide a similar picture. They state that: “…there is
no strong, robust, and uniform support for the theoretical argument that financial
globalization per se delivers a higher rate of economic growth.” (p.3) Henry (2007) also
shows that most papers do not find clear evidence for a relationship between capital
account liberalization and growth. He criticizes most of the existing empirical literature
for not testing the effects of liberalization correctly and concludes that: “…analysing
capital account liberalization at the level of the firm instead of the country provides
greater clarity about the channels through which liberalization affects the real economy.”
(p.889) Kose et al. (2010) find that, although most empirical studies find inconclusive
results regarding the relationship between capital account liberalization and growth,
recent studies show that liberalization may have indirect effects on growth and that
positive effects may be conditional on, e.g., macro-economic policies. The literature
review by Hermes and Lensink (2008) takes a broader perspective and includes studies
which investigate the impact of deregulating credit as well as interest rate controls,
removing entry barriers for foreign financial institutions, privatizing financial
institutions, and/or removing restrictions on foreign financial transactions. Of the 23
studies they review, fourteen studies find an unambiguously positive growth impact of
liberalization; in the remaining nine studies the results are negative or inconclusive.
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As the preceding discussion of previous review studies shows, all but one narrowly
focuses on the growth effects of capital account liberalization. Moreover, these studies
provide a narrative discussion of the financial liberalization-economic growth
relationship. They do not attempt to systematically review the empirical evidence.
Therefore, the purpose of this chapter is to shed light on the nature of the relationship
between financial liberalization (rather than capital account liberalization only) and
economic growth using a meta-analytical framework, based on a sample of 60 empirical
studies. This sample is much larger than the samples of any of the previous review
studies. In the process, we investigate the determinants of the variation in the study
results of our sample. We are not aware of any meta-analytical review of the financial
liberalization-growth nexus.

2.3 Measuring Financial Liberalization
The literature distinguishes three broad categories of measures, namely those referring
to capital account liberalization, equity market liberalization and banking sector
liberalization. In addition, there are multidimensional measures that combine aspects of
the above categories. Most studies use capital account measures as proxies for financial
liberalization. Table 2.1 summarizes important liberalization measures on the basis of
the different categories. As can be seen, capital account liberalization can be divided into
two subcategories. On the one hand, so-called de jure measures reflect the existence of
legal restrictions on international capital transactions. Typically, these measures use
scoring methods where each increment means a lowering of restrictions. Many of these
measures are based on information from the Annual Report on Exchange Arrangements
and Exchange Restrictions (AREAER) of the International Monetary Fund (IMF). On the
other hand, de facto measures refer to actual capital flows and stocks of capital. The
former consist of different types of capital such as FDI plus portfolio flows or total
capital flows (see, e.g., Edison et al., 2004). Kose et al. (2006) advocate the adoption of
the related stock data, such as foreign assets and liabilities. They point out that stocks
are less volatile and less vulnerable to measurement error. In light of this, many
empirical studies use the database on gross foreign assets and liabilities compiled by
Lane and Milesi-Ferretti (2001).
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Table 2.1: Measures of financial liberalization
A. Capital account liberalization

A.1 de jure measures
IMF AREAER

Quinn (1997)6

OPENNESS

KAOPEN

Number of Years With Controls

A.2 de facto measures

 binary variable to indicate countries with an open
capital account
 comprises six categories
 takes a value of 0 if the country in question has
at least one restriction in the restrictions on
payments for the capital account transactions , 1
otherwise
 liberalization scale ranging between 0 and 4
with increments of 0.5 points
 higher values indicate lower intensity of
financial regulation
 based on the Annual Report on Exchange
Arrangements
and
Exchange
Restrictions
(AREAER)
 liberalization scales with increments of 0.5
points
 ranges between 0 and 14
 based on AREAER data
 index to measure the extent of capital account
openness
 based on the four main categories of
restrictions on external accounts reported in the
AREAER
 ratio between number of years without controls
on capital flows divided by total number of years
in the sample, values between 0 and 1
 based on AERAER data
 various types: FDI plus portfolio in- and
outflows, foreign assets plus foreign liabilities,
stock of FDI plus portfolio flows
 measured as a fraction of GDP

B. Equity market liberalization
Official Liberalization

6

 indicates date of formal regulatory change after
which foreign investors officially have the
opportunity to invest in domestic equity securities
 constructed as a share of years liberalized
(continued)

An updated dataset can be found in Quinn and Toyoda (2007).
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Table 2.1, continued.
B. Equity market liberalization
First Sign

 denotes the year associated with the
earliest
of
three
dates:
Official
Liberalization, first American Depositary
Receipt (ADR) announcement and first
country fund launch
 takes a value of 1 after the First Sign year,
0 otherwise
International Financial
 index on stock market liberalization
capturing two regimes: a liberalization and
Corporation (IFC)
restricted regime
C. Banking sector liberalization
Kaminsky & Schmukler (2003)

Demirgüç-Kunt & Detragiache
(1998)

 chronology of bank liberalization taking
into account regulations on deposit interest
rates, lending interest rates, allocation of
credit, foreign currency deposits
 distinguishes the degree of openness:
repressed,
partially
liberalized,
fully
liberalized
 dates of domestic interest rate
liberalization

D. Multidimensional measures
Abiad et al. (2010)

 measure that considers seven dimensions
of financial market policies: 1) credit
controls; 2) interest rate controls; 3) entry
barriers; 4) securities market policies; 5)
privatization of financial institutions; 6)
restrictions on international financial
transactions; 7) bank regulations

Several studies investigate the impact of equity market liberalization employing
measures of restrictions on the international sale or purchase of equities. As shown in
table 2.1, there are different approaches to measuring equity market liberalization. The
traditional measure is Official Liberalization which specifies the time period in which
the liberalization of equity markets to foreign investors occurred (Bekaert and Harvey,
2000). Several authors have extended this indicator by combining different sources and
including additional countries (i.e. Bekaert and Harvey, 2000; Bekaert et al., 2005;
Kaminsky and Schmukler, 2003).
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A third category of measures focuses on the liberalization of the banking sector. In

general, these measures are concerned with the liberalization of the interest rate.
However, compared with the other two categories, bank-based measures are rarely
employed in empirical studies.
Finally, we identify measures that cannot be incorporated into one of the above
categories. Often, these measures combine several dimensions of financial liberalization.
One example is the work by Abiad et al. (2010) who take into account seven dimensions
of financial market policies.

2.4 Data Collection and Description
Meta-analysis is a statistical technique to quantitatively synthesize the empirical
evidence of a specific field of research. In this chapter, we look at the relationship
between financial liberalization and economic growth. Meta-analysis is conducted most
prominently in medical sciences. However, it has also become an increasingly accepted
research tool in economics because it has proven to be very useful for policy evaluations
(Pang et al., 1999; Stanley, 2001).
As discussed in section 2.2, the impact of financial liberalization on economic growth
has sparked controversy and, therefore, has received considerable coverage over the
years. This is reflected in the large number of empirical studies that deal with the
different dimensions of financial liberalization and their impact on various aspects of
economic development. The extensive empirical literature on this issue rationalizes the
use of meta-analytical tools to clear the picture.
In order to conduct a meaningful meta-analysis, we defined criteria to identify the
relevant studies from the large pool of papers on financial liberalization. Accordingly, we
included studies that (1) take economic growth as the dependent variable and some
measure of financial liberalization as the independent variable, (2) investigate either a
cross-section or a panel of countries, (3) provide sufficient statistical information –
especially on the coefficient and the corresponding t-statistic or standard error of the
financial liberalization variable, (4) examine the liberalization-growth nexus in terms of

FINANCIAL LIBERALIZATION AND ECONOMIC GROWTH: A META-ANALYSIS

19

a multivariate regression model, (5) are written in English language, and, (6) were
published after 1990 in journals or as a working paper.
In our baseline search, we queried the electronic database RePEc7 for any reference
on financial liberalization/liberalisation, financial deregulation, financial integration or
financial globalization/globalisation in combination with economic growth. RePEc
served as our primary database. This search resulted in 1,256 papers that encompassed a
diverse spectrum of hypotheses and empirical approaches. By reading the title or
abstract and skimming the text, we were able to identify 41 relevant studies.
In the second search round, we used reform-specific terms in order to take account of
the multifaceted nature of financial liberalization. We scanned RePEc pairing the words
cross-country and growth with banking reform, banking deregulation, banking
liberalization/liberalisation, capital account liberalization/liberalisation or equity
market liberalization/liberalisation. For the sake of completeness of the search, we
explored additional databases, such as SSRN, JSTOR and Google Scholar, using the
same keywords. This search led to 359 results from which 16 additional studies were
included in our sample. Finally, we searched the databases of the World Bank and
International Monetary Fund (again using the same search terms). This search yielded
two additional studies.
After having reviewed the above mentioned databases, we checked important journals
in the field of financial liberalization for recent publications such as the Review of
Financial Studies, Journal of Finance, Journal of Financial Economics, Review of
Economics and Statistics, Journal of International Money and Finance, Journal of
Development Studies, Journal of Development Economics, and World Bank Economic
Review. Moreover, we verified that we had not overlooked empirical studies by scanning
the references of well-recognized literature surveys that deal with the link between
financial liberalization and economic growth, i.e. Eichengreen (2001), Prasad et al.
(2003), Henry (2007), Hermes and Lensink (2008) and Kose et al. (2010). This yielded
one additional study.
To ascertain the accuracy of our results, the process of searching the literature and
coding of the studies were undertaken by two researchers independently from each

RePEc (Research Papers in Economics) is an electronic database that comprises the largest collection
of working papers and journal articles in economics.
7
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other.8 Based on the systematic search and our inclusion criteria, we ended up with a set
of 60 studies.9 Table 2.A.1 in the appendix lists all studies included in the meta-analysis.
In the next step, we had to select a measure of the relationship between financial
liberalization and growth that is comparable across studies in order to be able to carry
out a meaningful meta-analysis. We decided to use the t-statistic of the financial
liberalization coefficient as a standardized effect measure for two main reasons. First,
using the financial liberalization coefficient itself is not appropriate owing to the
different financial liberalization measures employed across studies. In contrast, the tstatistic is a dimensionless variable, making this a better candidate to be used in the
analysis. Second, the use of other measures such as partial correlations and/or the
elasticity between financial liberalization and growth was prohibited by the lack of
appropriate data.10
We collected 441 t-statistics from 60 studies. We only included t-statistics from the
main regressions of a study. Thus, we did not consider those of robustness checks. We
decided to follow this strategy as we cannot exclude the possibility that authors made a
selection on which results of robustness checks they reported. In other words, there
might be a correlation between non-reporting of robustness checks and missing
observations themselves, which would result in a biased sample. In any case, we
observed that the extent to which authors report robustness checks differed rather
strongly across studies. We inferred the main regressions from the explanations in the
text. Phrases such as “… to verify the robustness of our results...” and “... section [...]
considers several robustness exercises...” helped us to separate the main regressions
from the ones that are included for robustness checks purposes.
One of these two researchers is also an author of this study.
RePEc was queried in September 2010, November 2010 and April 2011, SSRN was queried in
November 2010, Jstor was queried in September 2010 and April 2011, Google Scholar was queried in
November 2010; the databases of the World Bank and the International Monetary Fund were queried in
July 2012.
10 Ideally, we would have liked to use the simple or partial correlation and/or the elasticity between
financial liberalization and economic growth because this would allow us to identify the magnitude of the
relationship between the two (Doucouliagos and Ulubaşoğlu, 2008). Unfortunately, the information
provided in the studies in our dataset is not sufficient to calculate standardized correlations and/or
elasticities. Based on the t-statistic, it is not possible to draw conclusions about the magnitude of the
financial liberalization coefficient since a change in the size of the t-statistic can increase if either the
coefficient is higher or the standard deviation is smaller. It does allow us, however, to draw conclusions on
whether the relationship between financial liberalization and economic growth is found to be positive or
negative and whether or not this relationship is statistically significant. A t-statistic that is smaller than
1.96 in magnitude—regardless of the direction of the effect—is considered to be statistically insignificant at
α = .05.
8
9
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Table 2.2 and figure 2.1 present descriptive statistics of the studies included in our
meta-sample. According to the table, the majority of studies report multiple estimates of
the financial liberalization coefficient. Two important facts emerge from figure 2.1. First,
the t-statistic varies over a considerable range of values across studies (the largest
negative value is -12, whereas the largest positive value amounts to 25). Second, the tstatistics also seem to be widely dispersed within studies.

Table 2.2: Mean, minimum and maximum t-statistics from each study
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Study
Achy (2005)
Arteta (2001)
Bailliu (2000)
Bekaert (2001)
Bekaert (2003)
Bekaert (2005)
Ben Gamra (2009)
Ben Naceur (2008)
Bonfiglioli (2004)
Bordo (2007)
Bussiere (2008)
Butkiewicz (2008)
Calderon (2005)
Choong (2010)
De Avila Torrijos
(2003)
De Gregorio (1998)
Dreher (2006)
Durham (2004)
Edison (2002)
Edison (2004)
Edwards (2001)
Edwards (2004)
Eichengreen (2003)
Francois (1999)

N
1
26
3
1
3
23
9
6
11
8
5
16
5
16

min
0.17
-2.47
-2.64
3.29
4.91
0.59
-3.2
-2.11
0.61
-0.45
1.14
-1.75
-6.5
-6.84

mean
0.17
1.02
-2.09
3.29
5.72
4.18
0.26
-0.68
1.48
1.33
1.74
1.46
-1.36
-1.5

max min_year max_year
0.17
1970
1998
2.6
1973
1992
-1.82
1975
1995
3.29
1980
1997
6.39
1980
2002
6.38
1980
1997
3.38
1980
2002
1
1979
2005
2.17
1975
1999
2.73
1880
1913
2.63
1980
2002
6.92
1970
1997
5.1
1960
2000
2.58
1988
2002

2

-0.54

0.57

1.69

1960

6
2
8
17
13
7
2
11
1

-0.95
2.37
-2.1
-0.91
-0.81
1.26
-2.09
0.28
-0.98

0.74
2.39
0.45
0.64
2.01
2.02
-1.82
3.92
-0.98

2.57
2.4
3.05
2.46
3.82
2.48
-1.54
5.83
-0.98

1976
1970
1979
1976
1970
1975
1970
1880
1986

2001
1993
2000
1998
2000
1995
1997
2001
1997
1995
(continued)
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Table 2.2, continued.
# Study
25 Fuchs-Schuendeln
(2004)
26 Garita (2009)
27 Haveman (2001)
28 Hermes (2008)
29 Holland (2005)
30 Honig (2008)
31 IMF (2007)
32 IMF (2008)
33 Klein (2003)
34 Klein (2005)
35 Kose (2006)
36 Kose (2011)
37 Lee (2008)
38 Levine (1998)
39 Masten (2008)
40 McLean (2002)
41 Mody (2007)
42 Mukerji (2009)
43 Neto (2008)
44 Prasad (2003)
45 Prasad (2007)
46 Quinn(1997)
47 Quinn (2001)
48 Quinn (2003)
49 Quinn (2008)
50 Rancière (2006)
51 Razin (2004)
52 Reisen (2001)
53 Rincon (2007)
54 Rodrik (2009)
55 Romero-Avila (2009)
56 Santana (2004)
57 Schularick (2006)
58 Stoianov (2008)
59 Tornell (2004)
60 Worldbank (2001)

N

min

mean

max

min_year max_year

12

0.51

2.89

3.88

1975

2000

10
1
6
2
30
2
4
8
5
7
21
5
2
3
5
4
2
3
1
9
8
4
2
13
4
2
1
6
2
9
12
12
11
7
4

2
2.33
2.32
-0.01
0.43
-1.64
3
-3.11
0.42
0.27
-3.27
1.36
1.01
-0.4
-0.43
-1.45
-0.52
-1.45
1.42
-0.48
1.07
1.87
2.67
2.77
2.22
-2.83
3.13
-12
-0.8
-0.31
1.1
-0.06
-3
2.8
-0.1

2.95
2.33
2.9
0.001
2.85
0.18
4.3
-1.94
2.01
1.28
-1.24
2.63
1.26
-0.27
0.96
0.51
-0.51
-0.4
1.42
0.86
2.4
2.99
4.08
3.83
3.46
-2.05
3.13
-2.42
-0.77
1.72
3.4
1.75
-0.27
10.79
0.98

3.55
2.33
3.55
0.01
5.4
2
5
-0.8
4.53
2.25
0
3.67
1.51
-0.2
2.31
2.57
-0.5
1.31
1.42
2.58
3.09
4.56
5.5
5.29
4.26
-1.28
3.13
0
-0.74
4.25
6.56
3.6
2.49
24.77
1.96

1970
1970
1973
1972
1970
1975
1960
1976
1976
1960
1975
1980
1976
1996
1976
1975
1960
1970
1982
1970
1958
1950
1890
1955
1980
1970
1986
1984
1970
1960
1970
1880
1996
1980
1970

2005
1989
1996
2000
2005
2004
2005
1995
1995
2000
2004
1999
1993
2004
1995
2004
1999
2004
1997
2004
1989
1997
1999
2004
2002
1997
1997
2003
2004
2001
2000
2002
2005
1999
1998

Notes: N refers to the number of t-statistics obtained from each individual study. min_year
indicates the earliest year and max_year the most recent year of the dataset that is subjected
to a regression analysis.
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Figure 2.1: Box plot by study
Notes: The lower and the upper hinge of the box denote the 25 th and 75th
percentile of the t-statistic of a study. The band inside the box indicates the
median. The whiskers represent the largest and smallest t-statistics, respectively.
The vertical solid lines at -1.96 and +1.96 indicate the critical t-values when
significance level α =0.05. t-values equal or greater than 1.96 in absolute terms
indicate a statistically significant relationship between financial liberalization and
economic growth.
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Table 2.3 presents descriptive statistics of our meta-sample ordered by publication

year. As can be seen from the table, there are only a few publications in the 1990s with
an average number of publications of approximately one per year. In contrast, in the
period 2000 to 2010 the average annual number of publications is five. The table further
shows the time coverage of all studies in our sample. Most studies cover at least the
1970s, 1980s and 1990s. One study uses historical data going back as far as 1880; the
most recent data are from 2005. Almost 60 percent of the reported t-statistics are drawn
from papers published in academic journals. Most t-statistics reported in the studies are
either insignificant (the number of studies N=194, using the five percent significance
level as a cut-off point) or significantly positive (N=212); the number of significantly
negative t-statistics is relatively small (N=35). The average number of control variables
in the studies ranges between 3.6 and 6.3.
The distribution of t-statistics in our sample is displayed in figure 2.2. It shows that 45
percent of the observations lie within the horizontal solid lines, denoting insignificance.

Table 2.3: Study characteristics by publication year
no. of
estimates
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

no. of
publications
1
2
1
1
6
3
6
8
5
4
4
10
5
1
1

WPa
0
6
1
3
41
5
11
35
11
12
30
24
12
0
0

average
no.
Journal controls
8
6.3
2
4.8
0
5.0
0
6.3
2
4.1
18
4.4
16
3.6
32
4.6
25
5.4
13
5.2
0
6.1
78
4.7
20
4.2
16
4.5
21
5.6

t-statistic
sig.b
negative
0
0
0
1
1
0
4
3
3
0
2
4
2
7
8
 35

insig.
1
7
1
2
25
18
10
23
9
11
18
38
14
4
13
 194

sig.
positive
7
1
0
0
17
5
13
41
24
14
9
60
16
5
0
 212

Notes: a WP stands for working paper; b sig. is the abbreviation for significant. The relevant cut-off
point is the five percent significance level.
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Figure 2.2: Distribution of t-statistics in the sample
Notes: The horizontal solid lines at -1.96 and +1.96 indicate critical t-values
when the significance level α =0.05. t-values equal or greater than 1.96 in
absolute terms indicate a statistically significant relationship between
financial liberalization and economic growth.

Table 2.4 offers a more detailed overview of the average t-statistics in our sample by
type of financial liberalization measure and group of countries for different time periods.
The table indicates that the unweighted average value of the 441 t-statistics is 1.611
implying that, overall, there does not seem to be a statistically strong significant
relationship between financial liberalization and economic growth. A closer look at the
table reveals that studies using data from developed countries (oecd) exhibit a strong
tendency to report statistically significant and positive liberalization coefficients for
capital account liberalization. Studies combining both developing and developed
countries (mixed) find that financial liberalization is positively associated with economic
growth when using measures referring to de jure capital account liberalization and
11

1.39.

The weighted average (using the inverse of the number of t-statistics for each study as our weight) is
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equity market liberalization. However, when using measures of de facto capital account
liberalization, the findings are less optimistic.
Table 2.4: Average t-statistics for various time periods, country-groups and
measures

oecda
before
1960
1960s
1970s
1980s
1990s
2000s
no. of
obs.d

capital account liberalization
de jure
de facto
dcb
mixedc oecd
dc
mixed

oecd

bank
dc

mixed

4.08

2.42

3.47

1.48

-

2.00

-

-

-

2.72
1.93
1.93
1.93
1.96

2.42
1.55
0.87
0.87
-1.96

2.93
1.85
1.67
1.69
2.22

2.54
1.67
0.63
0.49

0.68
0.87
0.92
0.97

-0.70
0.81
1.10
1.09
-0.29

-0.27
-0.27
-0.27
-0.27
-0.27

3.24
3.24
3.24

4.18
4.18
4.18
4.18
4.18

14

13

146

29

44

101

3

4

1

(continued)
Table 2.4, continued.

before
1960
1960s
1970s
1980s
1990s
2000s
no. of
obs.

oecd

equity
dc

mixed

multidimensional
oecd
dc
mixed

-

-

-

-

-

-

-

1.11
1.34
1.34
0.31

1.74
2.37
3.15
3.15
3.05

2.40
2.40
2.40
2.40
2.40

0.17
0.17
0.17
-

4.33
2.72
2.28
2.28
3.25

0

18

55

4

1

8

Notes: Numbers in bold indicate significance at the 10% level.
a refers to studies investigating OECD or developed countries
b refers to studies that look at developing countries
c refers to studies combining data for developed and developing countries
drefers to number of observations for the different types of measures by country
group

With respect to developing countries (dc), the results are also mixed. Studies focusing
on this set of countries, on average, do not report positive significant liberalization
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coefficients, except

for

studies employing bank-based measures of
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liberalization. In addition, for these countries de jure capital account liberalization
appears to be positively related to economic growth until the 1960s. However, this
relationship turns insignificant over subsequent decades and even negative and
significant for the 1990s. Finally, table 2.4 shows that there are no studies that consider
equity measures in developed countries; the same holds for bank measures in the mixed
country group.

2.5 Meta-Regression Analysis: Method and Results
As shown in the previous section, the t-statistic varies considerably across the different
types of measures, country groups as well as time periods. We want to further investigate
this variation using a meta-regression model. Our approach follows that of Doucouliagos
and Stanley (2009).12
Our dataset consists of N studies, with m t-statistics t in each study. The total number
N

m

j

i

of t-statistics is denoted by M   t ij . The j-index represents the studies ( j  1,, N ) ,
and the i-index counts the individual t-statistics within a certain study (i  1,, m) . Since
we collect multiple t-statistics per study, our dataset has a two-level structure: the tstatistics are located at the first level, whereas the studies correspond to the second level.
The estimated effects of financial liberalization reported in the same study are expected
to be dependent, if the author has based his/her estimations on the same group of
countries and time period. We take account of this dependence structure by estimating a
panel data model that reads as follows:
level 1: t ij  1 j   l  l X l ,ij   p  p Z p, j  eij
level 2:

(2.1)

with 1 j   00  u0 j ,

Studies with similar frameworks include Doucouliagos (2005), Mookerjee (2006), De Dominicis et
al. (2008) and Klomp and de Haan (2010).
12
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where the dependent variable is the t-statistic, Z and X are vectors of conditioning

variables explaining differences in the effect of financial liberalization. The variables in Z
only vary at the study level (level 2), whereas those in X vary at the observational level
(level 1). The term  1 j is the intercept that varies across studies as indicated by the index
j. It can be split into an average intercept,  00 , and a random study effect, u0 j . We
assume that u0 j is independently and identically distributed with mean zero and
between-study variance  u2 (level 2). The term eij ~ N (0, e2 ) represents the usual error
term.  e2 is also referred to as the within-study variance (level 1). The specification of the
model corresponds to a so-called mixed effects model, including a random effect (the
intercept) and fixed effects. It is also known as a random effects panel data model.
Table 2.5 lists the variables that are included in vectors Z and X , respectively. The
table reports the overall, the within as well as the between standard deviation. Vector Z
includes two level-2 variables, namely working paper and journal, which are mutually
exclusive, i.e., they add up to one. The variable journal is used to test whether the
marginal effects of financial liberalization reported in journal articles are significantly
different from those reported in working papers.
Vector X

comprises several variables. First, we use two types of financial

liberalization measures called de facto and de jure.13 As indicated in the table, these
dummy variables add up to one. De jure combines equity market, bank sector and
multidimensional measures; having separate variables for these four measures would be
not appropriate due to the relatively low number of observations for each of them.14 On
the basis of these two variables we can investigate whether the type of measure can
explain some variation in the t-statistics of our sample.
Second, we define variables that capture data characteristics. In order to investigate
time-period effects, we use dummy variables referring to different decades or time
periods: before1970s, 1970s, 1980s, 1990s and 2000s. For example, the dummy variable
1970s is assigned the value one if the data in a study covers the 1970s, and zero
13 According to Kose et al. (2010) the distinction between de jure and de facto measures of financial
liberalization is important to understand the different findings provided by the empirical literature, which
is why we explicitly investigate whether using different types of measurement explains the heterogeneity
across findings regarding the relationship between financial liberalization and economic growth.
14 It is possible to combine these four categories because all of them rely on qualitative information
rather than capital stocks or flows.
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otherwise, etc. We do not examine the periods before 1960 and 1960s separately owing
to the limited number of observations.
Third, we distinguish between developing (dc) and developed countries (oecd).
Moreover, we set up a dummy variable mixed to denote studies that combine both
groups. Distinguishing between developing and developed countries allows us to
investigate whether the level of economic development matters for the relationship
between financial liberalization and economic growth.
Fourth, we explore whether financial liberalization effects vary because of differences
in the numbers of countries (no. of countries) included, and whether the original study
employs panel data (panel).
Fifth, we examine the role of different estimation procedures. We include a dummy
variable endogeneity that equals one if a study treats the endogeneity problem inherent
in liberalization-growth regressions by means of either an instrumental-variable or a
method-of-moments approach.15 Moreover, we set the dummy variable fixed effect to
one, if the original study controls for fixed effects.
Finally, we investigate the importance of relevant macro variables that may condition
the financial liberalization-growth relationship. Given the existing economic growth
literature, we select a number of variables that have been found to play a role in
explaining growth differences (see, e.g., Barro, 1991; Sala-i-Martin, 1997; Sala-i-Martin
et al., 2004). In particular, we include nine variables that capture specification
differences across studies in our sample.16 The vector of conditioning variables contains
dummy variables that capture whether an estimated model includes a measure of the
development of the financial sector (depth), the openness of the real economy (trade),
the size of the government (government) and the social conditions (social indicators)
including life expectancy or population growth. Furthermore, we use dummy variables
for investment, inflation, a measure of institutions such as property rights or law and
order, an indicator for financial crisis, and a measure of human capital.

15 For a discussion of endogeneity in financial liberalization-growth regressions see Bekaert et al.
(2005).
16 This number is in line with other meta-studies dealing with economic growth. For instance,
Doucouliagos and Ulubaşğoglu (2008) include twelve variables to account for different specifications and
Abreu et al. (2005) have twelve categories of conditioning variables.
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Table 2.5: Explanatory variables
Variable

Description

Variables that relate to differences in publication
dummy variable equal to 1 if the study is a
working
working paper and was not published, 0
Paper
otherwise.
journal

dummy variable equal to 1 if the study was
published in a journal, 0 otherwise.

Mean std.
dev.a
0.42
0.58

0.49
0.50
0.00
0.49
0.50
0.00

Variables that relate to the measurement of flib
de jure

dummy variable equal to 1 if de jure measures of
financial liberalization are used, 0 otherwise

0.60

de facto

dummy variable equal to 1 if de facto measures of
financial liberalization are used, 0 otherwise

0.40

Variables that relate to dataset characteristics
dummy variable equal to 1 if the analyzed
oecd
countries are all member of the OECD, 0
otherwise.
dummy variable equal to 1 if the analyzed
dc
countries are all Developing Countries, 0
otherwise.
dummy variable equal to 1 if the analyzed
mixed
countries are mixed between LDC and OECD, 0
otherwise
no. of
number of countries in the studies
countries
before
1970

dummy variable equal to 1 if the data covers the
time period before 1960s, 0 otherwise

1970s

dummy variable equal to 1 if the data covers the
1970s, 0 otherwise

1980s

dummy variable equal to 1 if the data covers the
1980s, 0 otherwise

1990s

dummy variable equal to 1 if the data covers the
1990s, 0 otherwise

0.49
0.46
0.23
0.49
0.46
0.23

0.32
0.12
0.30
0.18
0.39
0.18
0.41
0.22
0.46
0.70
0.45
0.24
34.31
54.99 31.72
20.15
0.54
0.55
0.21
0.21
0.48
0.46
0.63
0.17
0.25
0.93 0.24
0.10
0.27
0.92 0.25
0.15
(continued)
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2000s

dummy variable equal to 1 if the data covers
the 2000s, 0 otherwise

0.39

primary
data

dummy variable equal to 1 authors use their
own data, 0 otherwise

0.41

panel

dummy variable equal to 1 if the study uses
panel data, 0 otherwise.

0.72

0.49
0.48
0.12
0.49
0.45
0.25
0.45
0.43
0.17

Variables that relate to the estimation procedure
0.50
0.41
0.36
0.50
dummy variable equal to 1 if fixed effects are
fixed effect
0.43 0.43
included, 0 otherwise.
0.26
Variables that relate to the economic conditions and indirect effects of
flib
0.49
dummy variable equal to 1 if a trade variable is
trade
0.39 0.46
included, 0 otherwise
0.27
0.46
dummy variable equal to 1 if the inflation rate is
inflation
0.30 0.45
included, 0 otherwise
0.20
0.48
dummy variable equal to 1 if a measure of the size
government
0.34 0.47
of the government is included, 0 otherwise
0.15
dummy variable equal to 1 if a variable capturing
0.47
the depth of the financial system is included, 0
depth
0.33 0.45
otherwise
0.22
endogeneity

dummy variable equal to 1 if the study controls for
endogeneity (i.e. IV or GMM), 0 otherwise

0.50

0.50
0.49
0.16
0.34
financial
dummy variable equal to 1 if a financial/banking0.13 0.35
crisis
crisis dummy is used, 0 otherwise
0.13
dummy variable equal to 1 if a measure of
0.44
institutions institutions (i.e. property rights, law and order) is 0.26 0.44
included, 0 otherwise
0.20
0.44
human
dummy variable equal to 1 if a measure of human
0.73 0.47
capital
capital is included, 0 otherwise
0.14
0.50
dummy variable equal to 1 if life expectancy and/or
social
0.46 0.49
population growth are included, 0 otherwise
0.10
Notes: aThe numbers refer to the overall, between and within standard deviation
(std. dev.), respectively
investment

dummy variable equal to 1 if investment is
included, 0 otherwise

0.56
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Results
Table 2.6 reports the results of the meta-regression analysis using the 441 t-statistics
that we collected from 60 studies. Each column shows a different specification of the
model in equation 2.1. As mentioned above, we estimate random effects models.17
Throughout, the dependent variable is the t-statistic. Column 1 indicates that the
unconditional mean with a value of 1.42 is highly significant. As the constant reflects the
average t-statistic of the financial liberalization proxy, our results imply that we can
reject the null hypothesis that the average t-statistic equals zero. Using a chi-squared test
we also have to reject the null hypothesis that the average t-statistic equals 1.96 (the
typical value of the t-statistic for judging whether or not financial liberalization has a
significant impact on economic growth). However, we cannot reject the null hypothesis
that the average t-statistic equals 1.66. Hence, although our results indicate that, on
average, there is a positive effect of financial liberalization on growth, the significance of
this effect is only weak.18 This result suggests that financial liberalization is not a
panacea for achieving strong economic growth.
Next, we focus on the role of different types of measures for financial liberalization.
Column 2 shows that the results for studies using de facto measures are not statistically
different from those using de jure measures. A similar outcome is found when different
groups of countries are considered. The results presented in column 3 suggest that the
relationship between financial liberalization and growth does not differ across types of
countries. In column 4 we also examine whether combinations of measures of financial
liberalization and types of countries lead to differences in outcomes. Again, we do not
find significant results.

The Hausman test showed that both the fixed and the random effects model are consistent. Since the
random effects model is more efficient, we proceed with the random effects specification.
18 We acknowledge that the goodness of fit of the model is rather low. The R-squared runs from 0.00
for the specification in column 1 to 0.17 in the full specification presented in column 8. Therefore, we
suggest to interpret the results of the different specifications presented in table 2.6 with caution.
17

working paper

2000s

1990s

1970s

before 1970

de facto x mixed

de facto x dc

de jure x mixed

de jure x dc

dejure x oecd

dc

mixed

Variable
(1)
constant 1.42***
(0.30)
de jure

(2)a
1.57***
(0.55)
-0.24
(0.67)
-0.13
(0.65)
0.30
(0.38)

(3)b
1.43***
(0.47)

-0.93
(1.17)
-0.89
(0.83)
-0.43
(0.64)
0.40
(0.33)
-0.51
(0.73)

(4)c
1.81***
(0.55)

0.83*
(0.43)
-0.64
(0.40)
0.92**
(0.46)
-0.93*
(0.52)

(5)d
1.15**
(0.57)

-0.66
(0.75)

(6)
1.35*
(0.76)

Table 2.6: Meta-regression analysis

(7)
2.18***
(0.58)

0.66*
(0.40)
-0.76*
(0.44)
0.86
(0.60)
-0.96*
(0.57)
-0.62
(0.70)

(8)d
1.78
(1.12)

0.67*
(0.41)
-0.76*
(0.41)
0.88
(0.60)
-1.02*
(0.59)
-0.57
(0.72)

(9)d
2.25*
(1.23)

(continued)

0.75*
(0.42)
-0.77*
(0.44)
1.00**
(0.51)
-0.82
(0.53)

(10)d
1.55**
(0.62)
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human capital

institutions

investment

trade

government

financial depth

inflation

financial crisis

convergence

primary data

fixed effect

endogeneity

panel data

Variable
no. of
countries

(1)

(2)a

(3)b

(4)c

(5)d

-0.19
(0.86)
-0.43
(0.41)
-0.85***
(0.25)
-0.58
(0.43)
0.66
(0.45)
-0.38
(0.47)
-0.49
(0.37)
0.04
(0.42)

-0.39
(0.74)
-0.57
(0.36)
-0.86***
(0.24)
-0.48
(0.44)
0.65
(0.42)
-0.32
(0.39)
-0.40
(0.36)
0.07
(0.44)

(0.00)
1.18
(1.36)
-0.13
(0.32)
-0.48
(0.68)
-0.09
(0.30)

(0.00)
1.02
(1.28)
-0.03
(0.30)
-0.64
(0.71)
-0.02
(0.30)

(8)d
0.00

(7)

0.00

(6)

Table 2.6, continued.

(0.00)
1.19
(1.37)
-0.13
(0.32)
-0.50
(0.69)
-0.06
(0.30)
-0.63
(0.82)
-0.41
(0.75)
-0.57
(0.36)
-0.86***
(0.24)
-0.45
(0.44)
0.66
(0.42)
-0.34
(0.40)
-0.40
(0.36)
0.13
(0.46)

0.00

(9)d

(continued)

-0.50
(0.34)

-0.52
(0.41)
-0.78***
(0.25)
-0.39
(0.41)
0.63
(0.41)

(10)d
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(2)a

1.97
1.94
0.03
441
60

(1)

1.97

1.95
0.00
441
60

1.94
0.01
441
60

2.01

(3)b

1.92
0.01
441
60

2.02

(4)c

1.95
0.07
441
60

1.87

(5)d

1.95
0.05
441
60

1.95

(6)
(0.55)
1.84

(0.58)
1.99
1.95
0.19
441
60

-0.17

-0.22

1.95
0.07
441
60

(8)d

(7)

1.95
0.04
441
60

(0.55)
1.86

-0.16

(9)d

1.95
0.12
441
60

1.81

(10)d

observations in the case of oecd x equity as well as bank x mixed. M refers to the total number of observations and N represents the total
number of studies.
and
stand for the within-study and between-study standard deviations, respectively. We report these standard
deviations in the table because, by comparing the between- and within-study variances, we can gauge the proportion of the total variance of
the residuals that is explained by studies. To be more precise, the larger the between-study variance relative to the within-study variance, the
stronger the influence of effects shared by studies (such as author, time period, etc.). In our case, the two variance components have similar
magnitudes implying that effects shared by studies account for approximately half of the total variance. In the estimations, we account for
clustering of the standard errors.
a The de facto measure has been omitted. The constant represents the effect of the omitted variable.
bThe oecd variable has been omitted. The constant represents the effect of the omitted variable.
cThe interaction between de facto x oecd has been omitted. The constant represents the effect of the omitted variable.
d The 1980s indicator has been omitted.

R²
M
N
Notes: Standard errors are given in parentheses. Stars ***, **, * denote significance at the 1%, 5% and10% levels, respectively. There are no

Variable
social
indicators

Table 2.6, continued.
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We proceed by investigating whether the relationship between financial liberalization

and growth is dependent on the time span covered in the studies. Column 5 suggests that
such time-period effects may indeed exist. In particular, whereas the dummy variable for
the period before the 1970s and the 1990s is positive and significant, the 1970s and
2000s dummy variables are negative, albeit insignificant in the case of the 1970s dummy
variable.19 Given that the omitted dummy variable represents data for the 1980s and that
the constant (representing the effect of this dummy variable) is significant, these results
suggest that the evidence for a positive and significant association between financial
liberalization and economic growth is stronger when studies use data from years before
the 1970s and during the 1990s compared to studies using data from the 1980s.
Intuitively, the results for the dummy variables for the period before the 1970s, 1990s
and 2000s make sense. Before the 1970s most governments were still pursuing strong
financial repression policies (McKinnon, 1973; Shaw, 1973). Under these circumstances,
financial liberalization policies appear to be conducive to higher allocative efficiency of
financial resources and higher economic growth. Moreover, financial liberalization
policies were carried out most eagerly from the late 1980 through the 1990s. In
developing economies several governments undertook these policies in combination
with other liberalization measures, as part of IMF and World Bank financed structural
adjustment programmes. In the developed world during the 1990s financial
liberalization was also part of a wave of economic reforms, based on a more liberalist
view of the role of markets versus governments. This may explain why studies using data
from before the 1970s and during the 1990s generally find a statistically more significant
relationship (i.e., they report higher t-statistics) between financial liberalization and
growth. The results for the 2000s may indicate that by this time most countries had
already experienced financial liberalization in most areas such that the marginal effect of
liberalization was only modest, explaining why studies report lower t-statistics for the
relationship between liberalization and growth in these periods.
Column 6 shows the results when we include variables relating to various other
dataset characteristics (i.e., number of countries, working paper, primary data, and
panel data) and variables relating to the estimation procedure (i.e., endogeneity and

The dummy variable for the 1970s is close to being significant at the ten percent level (t-value is
1.60).
19

FINANCIAL LIBERALIZATION AND ECONOMIC GROWTH: A META-ANALYSIS

37

fixed effects). None of these variables appear to be statistically significant, indicating
that these study characteristics cannot explain variation in t-statistics across studies
Finally, we explore whether the effects of financial liberalization vary with
macroeconomic variables. Column 7 shows that most conditioning variables are
statistically insignificant. This means that results for the relationship between financial
liberalization and growth reported in the different studies do not seem to be conditional
on the macroeconomic and socio-economic variables that we are considering here. The
only exception is the variable financial depth (a measure of the level of financial system
development), which turns out to be negative and statistically significant. This implies
that studies that take into account this variable report lower t-statistics for the
relationship between liberalization and growth. This supports the idea that there is
stronger evidence for a significantly positive relationship between financial liberalization
and growth in countries with less developed financial systems, compared to countries
with more developed financial systems. An alternative interpretation of the results may
be that if financial liberalization improves financial depth, the lower t-statistic with
respect to the relationship between financial liberalization and growth may be
compensated by an increase in the indirect effect of financial liberalization on growth via
an increase in financial depth (Doucouliagos and Ulubaşoğlu, 2008).
Robustness checks
We perform a large number of robustness checks. First, in column 8 of table 2.6 we
simultaneously include variables referring to different time periods, data characteristics,
estimation procedures and conditioning variables, as an elaboration of the findings
reported in columns 5 to 7. The results in column 8 are similar to those reported in
columns 5 to 7. However, the time period dummy for the 1990s is no longer statistically
significant, whereas the dummy for the 1970s now becomes (negatively) significant.
These results are difficult to interpret though since the constant (representing the
studies using data for the 1980s) is also no longer significant.
Second, in column 9 of the same table we explore whether financial liberalization
effects vary if we add a measure of conditional convergence to the set of conditioning
macroeconomic variables. In most empirical studies on the determinants of growth, the
initial level income is found to be an important explanatory variable. The variable
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convergence is a dummy variable referring to whether or not a study includes a measure
of the initial income level. This variable was not included in the initial set of conditioning
macroeconomic variables, because in six empirical studies (34 t-statistics) this variable
is not taken into account. Here, we add this variable as a robustness check of our results.
Column 9 shows that convergence is insignificant, while the results for the other
variables in the model are similar to those presented in columns 5 to 8: the time
dummies for the periods before the 1970s, 1970s and 2000s as well as for the variable
financial depth are statistically significant, whereas no statistically significant results are
found for all remaining variables.
Third, column 10 of table 2.6 shows the results when we drop all variables with a tvalue below or equal to 1 from the specification presented in column 8. With respect to
the time period dummies, the results are comparable to those presented in previous
columns, i.e. the dummy variables for the period before the 1970s and for the 1990s are
positive and significant, whereas the 1970s and 2000s dummy variables are negative,
albeit insignificant in the case of the latter, providing further evidence for the hypothesis
that the relationship between financial liberalization and growth may be time
dependent. Moreover, the results show that the variable financial depth is significant
with a negative sign suggesting that studies that include a measure of financial
development report lower t-statistics for the relationship between financial liberalization
and economic growth.
Fourth, we redo the analysis presented in table 2.6, but remove the top and bottom
five percent of the observations from our dataset to check for the impact of outliers. The
number of observations drops from 441 to 399. The results are summarized in table 2.7.
As the table shows, the results are similar to those reported in table 2.6. Column 1
indicates that the unconditional mean is again highly significant and does not change
much compared to the value presented in table 2.6. These results indicate once again
that, on average, there is a positive effect of financial liberalization on growth, although
the significance of this effect appears to be weak.

inflation

financial crisis

primary data

fixed effect

endogeneity

panel data

no. of countries

working paper

2000s

1990s

1970s

before 1970s

constant

Variable

1.40***
(0.20)

1.93**
(0.88)
0.58
(0.39)
-0.50**
(0.24)
0.70
(0.58)
-0.58
(0.39)
-0.71*
(0.38)
0.00
(0.00)
0.32
(0.41)
-0.14
(0.22)
-0.02
(0.35)
0.06
(0.29)
-0.47
(0.69)
-0.25
(0.29)

(1)
(2)a
Taking out
Top/Bottom 5%
Observations

(4)a

1.55***
(0.30)

1.79**
(0.81)
0.36
(0.45)
-0.84***
(0.31)
1.05***
(0.36)
0.08
(0.55)
-1.40**
(0.57)
0.01
(0.01)
0.25
(0.51)
0.27
(0.28)
0.67
(0.42)
-0.50
(0.56)
-1.27
(0.99)
-0.13
(0.33)

Using the ‘de jure‘
Measure only

(3)

Table 2.7: Robustness checks
(6)a

1.41***
(0.32)

2.2948**
(1.054)
0.61
(0.38)
-0.85*
(0.45)
0.85
(0.61)
-0.93*
(0.53)
-0.76
(0.82)
-0.00
(0.01)
1.15
(1.49)
-0.10
(0.35)
-0.67
(0.79)
-0.13
(0.32)
-0.35
(0.73)
-0.63*
(0.36)
(continued)

Taking out Working
Papers after 2007

(5)

FINANCIAL LIBERALIZATION AND ECONOMIC GROWTH: A META-ANALYSIS
39

(4)a

(0.49)
1.62

(0.38)
1.28
1.34
0.13
399
60

1.44
1.34
0.00
399
60

1.38
0.26
264
41

-0.37

-0.45

1.41
0.00
264
41

-0.74***
(0.27)
-0.52
(0.47)
0.14
(0.27)
0.08
(0.39)
-0.44
(0.45)
0.12
(0.40)

1.84

Using the ‘de jure‘
Measure only

(3)

-0.72***
(0.21)
-0.20
(0.32)
0.45
(0.35)
-0.06
(0.24)
-0.39
(0.34)
-0.02
(0.27)

(1)
(2)a
Taking out
Top/Bottom 5%
Observations

(6)a

2.00
0.00
405
54

1.98

2.00
0.20
405
54

(0.54)
1.84

0.16

-0.90***
(0.25)
-0.39
(0.47)
0.73*
(0.42)
-0.30
(0.38)
-0.52
(0.38)
-0.05
(0.50)

Taking out Working
Papers after 2007

(5)

Notes: Standard errors are given in parentheses. Stars *, **, *** denote significance at the 10%, 5% and1% levels,
respectively. M refers to the total number of observations and N represents the total number of studies.
and
stand
for the within-study and between-study standard deviations, respectively. In the estimations, we account for clustering
of the standard errors.
a The 1980s indicator has been omitted.

R²
M
N

social
indicators

human capital

institutions

investment

trade

government

financial depth

Variable

Table 2.7, continued.
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The results (not reported) regarding different types of countries, various dataset
characteristics such as the number of countries, primary data, panel data, and variables
relating to the estimation procedure used, namely endogeneity and fixed effects, are
similar to those reported in table 2.6, i.e., these variables do not appear to be statistically
significant. Thus, in a sample that excludes outliers these study characteristics cannot
explain differences across studies regarding the reported relationship between financial
liberalization and economic growth. Column 2 of table 2.7 simultaneously includes
variables referring to different time periods, data characteristics, estimation procedures
as well as conditioning variables. With respect to time-period effects, table 2.7 shows
that the 1970s dummy variable is negative and significant. This is in line with earlier
findings reported in table 2.6 (columns 8 to 10), suggesting that the positive association
between financial liberalization and economic growth is weakest in the 1970s. Regarding
the question of whether financial liberalization effects vary with conditioning variables,
the results in table 2.7 confirm our previous finding that the level of financial
development is relevant as the variable financial depth is again negative and significant.
Moreover, table 2.7 shows that the variable working paper is also significant and has a
negative sign indicating that working papers report lower t-statistics for the relationship
between financial liberalization and economic growth.20
Fifth, we rerun the analysis of table 2.6, but this time we focus on observations that
are based on de jure measures. The results are reported in columns 3 and 4 of table 2.7.
The analysis is carried out for a sub-sample of 264 t-statistics collected from 39 different
studies. Column 3 indicates that the unconditional mean equals 1.55, which is slightly
higher than the value for the full sample of t-statistics (including those referring to
studies using de facto measures of financial liberalization). As before, this result implies
that, on average, there is a positive but weak effect of financial liberalization on growth.
The results (not reported) regarding different types of countries, various dataset
characteristics and variables relating to the estimation procedure are statistically
insignificant. In column 4 we simultaneously include variables referring to different time
periods, data characteristics, estimation procedures, and conditioning variables. The
results show that the dummy variable for the 1990s is positive and significant. This is in
20This sugests that there is a systematic difference between working papers and journal articles. Table
2.3 suggests that journal articles are more recent (with publication dates until 2011), while for working
papers there are no observations in the most recent years of 2010 and 2011.
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line with earlier findings reported in table 2.6. Moreover, the 1970s dummy variable is
negative and significant, which also is in line with earlier findings. The results in column
4 of table 2.7 also confirm our previous finding concerning the importance of the level of
financial as the variable financial depth is again negative and significant. Moreover, the
results support our earlier finding regarding the variable working paper, which is
significant and has a negative sign. This means that in a sample of studies using de jure
measures of financial liberalization, working papers report lower t-statistics for the
relationship between financial liberalization and economic growth.
The sixth robustness check relates to the working papers included in our dataset. One
may argue that, at least potentially, working papers published during the last few years
may become journal articles in the future. This would mean that these papers are
counted as working papers in our analysis, whereas in fact they should have been
counted as published papers. To control for this potential bias we delete all working
papers from our dataset that have been published during the period 2008-2011. This
reduces the sample to 405 t-statistics collected from 54 different studies. The results are
reported in columns 5 and 6 of table 2.7. The results are qualitatively similar to those
discussed above. However, the dummy variable for the 1990s is no longer significant,
whereas the dummy for the 2000s is. Moreover, the variable working paper is no longer
significant.
For the next robustness check we take out the study by Tornell et al. (2004). Table 2.2
and the box plot in figure 2.1 show that this study appears to be an outlier: the highest
mean of the t-statistics reported in other studies is 5.7 (see Bekaert et al., 2003), whereas
the mean t-statistic reported in the Tornell et al. study equals 10.8. To control for the fact
that this study may be considered as an outlier, we remove it from our dataset and rerun
the analysis presented in table 2.6 as well as all the robustness checks. The results are
qualitatively similar to those presented above.21
Finally, we explore how studies in our sample deal with short- versus long-term
effects of financial liberalization on growth and whether this influences the results they
report.22 We look at this from two different angles. First, we establish whether studies
use annual, five-year averages, or ten-year averages of the economic growth variable.
To save space we do not report the results. They are available upon request.
Owing to the valuable comment by an anonymous referee, we include short- versus long-run effects
of financial liberalization as another robustness check.
21

22
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Second, we split the studies in our dataset into two groups: one group using dynamic
panels and one group using non-dynamic panels. For this analysis we only include
studies that use panel data reducing the number of studies to 45 and the number tstatistics to 315. Table 2.8 presents the results of the analysis.

Table 2.8: Short- vs. long-run impacts
Variable
constant
5-year averages
10-year averages

(1)a
RE
1.38***
(0.49)
-0.10
(0.59)
2.78
(2.88)

dynamic panel

u
e
R2
M
N

(2)b
RE
1.89***
(0.70)

2.48

-0.62
(0.79)
2.56

2.04
0.03
315
45

2.04
0.04
315
45

Notes: Standard errors are given in parentheses.
Stars *, **, *** denote significance at the 10%, 5%
and1% levels, respectively. M refers to the total
number of observations and N represents the total
number of studies.  e and  u stand for the withinstudy and between-study standard deviations,
respectively. In the estimation, we account for
clustering of the standard errors.
a Covers only observations which come from studies
where panel data is used. The constant reflects the
average t-statistic of the variable annual frequency.
b Covers only observations which come from studies
where panel data is used. The constant provides the
average t-statistic of static specifications.

Column 1 indicates that the constant, representing the average t-statistic of studies
using annual growth data, is highly significant with a value of 1.38. As above, we are
unable to reject the null hypothesis that the average t-statistic equals 1.66, but have to
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reject the null hypothesis that the average t-statistic equals 1.96, i.e., there is only weak
evidence for a positive relationship between liberalization and growth in studies using
data at annual frequency. The results in this column also show that using five-year or
ten-year averaged data does not lead to significantly different results. Column 2 suggests
that the constant, representing the average t-statistic of studies using non-dynamic
panels, is highly significant with a value of 1.89, showing that the evidence for a positive
relationship between liberalization and growth is somewhat stronger in these studies. It
turns out that the inclusion of a lagged dependent variable does not lead to significantly
different results.
The following two main findings stand out from the results presented in table 2.6 and
the outcomes of the various robustness checks in tables 2.7 and 2.8, respectively. First,
there is a positive, albeit weakly significant, effect of financial liberalization on economic
growth. Second, concerning the variables that may help explain the variation in the tstatistics of the financial liberalization coefficients, in almost all specifications shown in
the tables, we find negative and robust results for the time period variable capturing
financial liberalization policies carried out in the 1970s, and the variable indicating
whether or not studies take into account a measure of financial depth. In some
specifications, the variable capturing financial liberalization policies carried out before
the 1970s and or the 2000s and the variable indicating whether or not the study
appeared as a working paper are statistically significant as well.
Publication selection bias
According to Florax (2001) “[p]ublication bias occurs when only studies reporting
statistically significant results or with a ‘reasonable’ magnitude of the effect size are
being published, and others are not.” Publication selection bias can be an important
issue as it may imply that the studies included in a meta-analysis are a biased sample of
the overall population of studies, leading to flawed conclusions about the relationship
between financial liberalization and economic growth. Yet, there is a discussion in the
literature regarding the proper assessment of publication selection bias, especially with
respect to the implementation of the concept in statistical tests. Such tests implicitly
assume that selection is driven by statistical significance, but this does not need to be the
case, as there may be other sources of selection bias. Moreover, instead of publication
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selection bias, a meta-sample may be characterized by true heterogeneity, such as
heterogeneity between small and large studies (i.e., smaller studies might have been
conducted for particular reasons).
Next to these conceptual issues, there are also methodological. Several studies
account for publication bias by dividing all variables in the meta-regression model by the
standard error of the variable that is subjected to a meta-analysis (see, e.g., Doucouliagos
and Stanley, 2009 and Doucouliagos, 2005). In other words, scaling by the standard
error controls for a non-random correlation between the coefficient and the standard
error. There are researchers who are skeptical about this way of accounting for
publication bias (Mookerjee, 2006; De Dominicis et al., 2008). Publication bias is only
one of many potential explanations for a correlation between the coefficient and the
standard error (De Dominics et al., 2008). Moreover, an implicit but important
assumption of this approach is that the dimensions of the variables in the original
studies are comparable. This is not the case in our sample as studies use different
financial liberalization measures with different dimensions. This implies that standard
errors will also differ depending on the underlying type of variable, making it more
difficult to disentangle publication bias from dimensional effects. Despite these concerns
we perform a statistical test of publication selection bias, as an additional robustness
check, using a methodology that has been used in other meta-analyses.
Egger et al. (1997) establishes the following regression model to detect publication
selection bias:
coefficien ti  0  1sei  ui ,

(2.2)

where coefficienti denotes the regression coefficient of the original regression model i
and sei is the corresponding sample standard error. In the absence of publication
selection bias,  1 will be zero. This implies that there is no systematic relationship
between the coefficient and the se. In other words, a non-zero  1 may be interpreted as
the extent to which researchers of empirical studies tend to search for larger coefficients
in order to make up for larger standard errors (Doucouliagos and Stanley, 2009).
Doucouliagos and Stanley (2009) suggest dividing equation 2.2 by the standard
error, 𝑠𝑒𝑖 , to remedy the problem of heteroskedastic error terms (ei). Heteroskedasticity
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is caused by studies using different estimation methods, model specifications and
sample sizes to explain the same relationship. Hence we rewrite equation 2.2 in the
following way:
ti  1  01/ sei  ei .

(2.3)

Next, if we take into account the two-level structure of our data, it is possible to
represent the model in equation 2.3 as:

level 1: tij  1 j  001 / seij  l l

X l ,ij
seij

 pp

Z p, j
seij

 eij ,

(2.4)

level 2: with 1 j   00  u0 j ,

with t ij denoting the ith t-statistic of study j. The structure of the model in equation 2.4
is similar to that in equation 2.1. Again, Z and X are vectors of conditioning variables
explaining differences in the financial-liberalization effect within and between studies.
First, we estimate the unconditional model. Second, we estimate the conditional model
including the variables from column 10 in table 2.6.
In order to detect publication selection bias, we conduct a conventional t-test on  00 .23
The underlying idea is that without publication selection bias, the t-statistic and the
standard error ( seij ) should be inversely related through  00 (in the unconditional
model) which we consider to be the genuine effect of financial liberalization (Egger et al.,
1997; Klomp and de Haan, 2010).
Table 2.9 presents the results on the basis of the model in equation 2.4, using random
effects estimation. When estimating the unconditional model (column 1) the coefficient
of the inverse standard error is insignificant, i.e., we find no evidence of a genuine
association between financial liberalization and economic growth. The constant term is
significant, suggesting that publication selection bias may be at work.

In the literature, this test is referred to as the funnel graph asymmetry test (FAT) (see, e.g., Egger et
al., 1997; Doucouliagos and Stanley, 2009),
23
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Next, we add the conditioning variables to the model (column 2). The estimated
coefficients of these variables should be interpreted as an indication of the corrected
effect of financial liberalization on economic growth. Thus, the overall effect of financial
liberalization is obtained by combining several factors, i.e., those that turn out to be
significant in the model. First, we find that the constant term is still significant,
supporting the finding in column 1. Second, the coefficient on the inverse standard error
has become statistically significant. Thus, conditioning on the variables in X and Z are
zero, financial liberalization has a positive effect on economic growth. Third, we find
significant coefficients on some of the conditioning variables. To begin with, the
coefficient on the variable financial depth is significant and negative. Thus, controlling
for financial development reduces the significance of the financial liberalization
coefficient. These findings lend support to the view that financial development may be a
relevant channel through which financial liberalization stimulates economic growth.
Moreover, the financial liberalization effect appears less significant in the case of studies
that employ data from the 2000s. The other variables in the model are statistically
insignificant.
Given the above results, we conclude that publication selection bias may play a role in
the financial liberalization literature. Apart from that, we find evidence of a slightly
positive, genuine relationship between financial liberalization and economic growth.
Moreover, a few factors influence the significance of the liberalization-growth nexus.
Most importantly, and in line with the results discussed previously, the variables
financial depth is found to lower the impact of financial liberalization on economic
growth.

48

Chapter 2
Table 2.9: Publication selection bias

Variable
constant
1/se

1
RE
1.28***
(0.31)
0.00
(0.00)

before1970s/se
1970s/se
1990s/se
2000s/se
inflation/se
financial
depth/se

-0.003*

1.99

(0.00)
-0.003
(0.00)
0.001
(0.00)
-0.001
(0.00)
1.90

1.94
0.02
441
60

1.95
0.10
441
60

government/se
trade_se
institutions_se

u
e
R²
M
N

2a
RE
1.17***
(0.32)
0.005**
(0.00)
0.003
(0.00)
-0.002
(0.00)
0.002
(0.00)
-0.005*
(0.00)
0.001
(0.00)

Notes: Standard errors are given in parentheses.
Stars *, **, *** denote significance at the 10%, 5%
and 1% levels, respectively. M refers to the total
number of observations and N represents the total
number of studies.  e and  u stand for the withinstudy and between-study standard deviations,
respectively. In the estimation, we account for
clustering of the standard errors.
aThe 1980s indicator has been omitted.
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2.6 Conclusion and Final Remarks
Since the early 1970s, the relationship between financial liberalization and economic
growth has been a subject of much debate both in policy as well as academic circles.
Academic research investigating the nature of the relationship between financial
liberalization and economic growth remains inconclusive. In this chapter we have aimed
at providing a systematic analysis of the empirical literature by conducting a metaanalysis of the relationship between financial liberalization and economic growth on the
basis of 441 t-statistics from 60 different empirical studies. As far as we know, this is the
first study using meta-analysis as a tool to investigate the financial liberalization-growth
nexus.
In the analysis, we have concentrated on explaining the variation in the results
regarding the relationship between financial liberalization and economic growth. In
particular, we have focused on a long list of study-, data- and method-specific
characteristics. The meta-regression analysis yielded the following main results. First of
all, we showed that, on average, there is a positive albeit weak effect of financial
liberalization on growth. This result suggests that financial liberalization is not a panacea
for achieving strong economic growth. Liberalization policies may perhaps be more
successful if combined with other reform measures and/or institutional changes such as
fiscal and/or monetary policies, and/or institutional changes focusing on the regulation
of financial markets (Kose et al., 2010). Empirical research on the growth effects of such
combinations of policies is, however, hardly available. It is true that some studies use
measures such as inflation rates and government expenditure as control variables.
Although these variables could, at least theoretically, be linked to monetary and/or fiscal
policy changes, changes in these variables may also be the result of many other
confounding factors. We have therefore refrained from further digging into the issue of
the combined impact of financial liberalization and other government policies on
economic growth. Instead, we suggest that this may be a very fruitful direction for future
research.
Next, for most of the variables that may help explain the variation in the results
regarding the relationship between financial liberalization and economic growth, we do
not find significant results. There are two exceptions though. First, in many of our
specifications, data from the 1970s generate more negative financial liberalization
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coefficients. Second, studies that take into account a measure of financial depth report
lower t-statistics for the relationship between financial liberalization and growth. This
outcome implies that in countries with less developed financial systems, financial
liberalization has more value in terms of stimulating economic growth. These results
remain valid after having carried out a large number of robustness checks, including a
test for publication selection bias. The results regarding the importance of the financial
system are especially interesting and we therefore suggest future research should focus
on analyzing the exact nature of the relationship between financial liberalization,
financial depth and economic growth.
We end with a few qualifying remarks. First, the quality of the results from our metaanalysis can only be as good as the quality of the empirical analysis of the underlying
studies. The studies in our dataset are carried out in the country-growth regression
tradition. This literature has received quite some criticism recently, especially with
respect to potential endogeneity problems. However, solving these problems in a
convincing and satisfying way has proven to be very difficult. Second, the included
studies are based on data from a limited set of observations (i.e., all countries in the
world) and in many cases the data come from similar sources such as IMF and World
Bank databases. We acknowledge the potential limitations of the underlying literature
and data and recommend to interpret with some caution.
Notwithstanding these remarks, we do believe that the results of our meta-analysis
are valuable as they come from the most comprehensive and systematic overview of the
literature on the relationship between financial liberalization and growth available to
date.
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3
Financial Liberalization and
Income Inequality: Theory
Chapter 3 - Financial Liberalization and Income Inequality: Theory

“Without better knowledge of the trends in secular income structure and of the
factors that determine them, our understanding of the whole process of economic
growth is limited; and any insight we may derive from observing changes in
countrywide aggregates over time will be defective if these changes are not
translated into movements of shares of the various income groups.” (Kuznets,
1955)

3.1 Introduction24
Financial liberalization is often regarded as a culprit for rising income inequality.
This is curious given the lack of research on the impact of financial liberalization

24 This chapter is based on Bumann, S. and Lensink, R. (2015), Financial Liberalization and
Income Inequality, mimeo, University of Groningen.
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on income distribution. Especially the developments related to the global financial
and economic crisis have raised renewed concerns about growing income
inequality within countries and the differential effects of financial liberalization
across income levels, leading to calls for more empirical and theoretical research
on the relationship between financial liberalization and income inequality
(Atkinson and Morelli, 2011).
Previous theoretical research has investigated various determinants of income
inequality, such as labor markets (Gordon and Dew-Becker, 2008; Checchi and
Garcia-Peñalosa, 2010), finance (Greenwood and Jovanovich, 1990; Galor and
Zeira, 1993), technological change (Acemoglu, 2002; Card and DiNardo, 2002)
and institutions (Acemoglu et al., 2013). Theoretical research on the impact of
financial liberalization on income inequality is scarce though. This chapter seeks to
contribute to this latter research strand.
A major concern with financial liberalization is that its benefits will not be
shared equally, and that income inequality will increase. Needless to say, it is
beyond the scope of this chapter to study all types of financial liberalization.
Instead, we focus on reductions in reserve requirements and capital controls. We
think of these policies as reforms that improve the efficiency of the domestic
banking sector.
We develop a tractable model that features agents with varying investment
abilities and a banking sector. The financial regulator affects banks by setting
reserve requirements and by restricting the amount of foreign funds that can be
used to finance domestic loans. These two policy interventions give rise to a wedge
between the interest rate on deposits and the cost of borrowing. Financial
liberalization means a reduction in this wedge. In other words, we consider the
impact of financial liberalization on income inequality via banking sector
efficiency, because a reduction in the wedge implies a lowering of the implicit
taxation of the banking sector. The change in the wedge influences the choices of
individuals. For example, more individuals find it optimal to invest due to lower
borrowing cost. Moreover, the incomes of savers and borrowers are affected,
translating into income inequality changes. The extent of inequality is summarized
in terms of the Gini coefficient that ranges between zero and one. A value of zero
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means that everyone has exactly the same amount of income. By contrast, a value
of one indicates that one person earns all the income and everyone else nothing.
The early advocates of financial liberalization argued that a competitive
financial system should support reductions in income inequality better than a
repressed system. Under financial repression directed credit was often heavily
subsidized and larger borrowers took advantage of privileges. Moreover, low
interest rates spurred corruption and the turning of credit to influential parties
(World Bank, 2005). Against this background, McKinnon (1973) and Shaw (1973)
suggested that domestic financial liberalization is desirable.
There exists a large body of literature that provides insights into how
eliminating different forms of financial restrictions would affect savings,
investment, and growth. The inequality problem is generally overlooked though.
Most models implicitly presume that the proceeds of financial liberalization are
shared in a fair manner. This presumption is very superficial and seems
inconsistent with the experiences of many countries over the past decades.
A notable exception is the model by Giné and Townsend (2004). The authors
think of financial liberalization as policies that target interest rate controls such as
the reduction of excess capitalization requirements, less restricted licensing
requirements and enhanced ability to open new branches. Thus, financial
liberalization means improved credit access, which tends to reduce inequality. It is
assumed that the financial sector expands at a fixed rate, implying that the depth
of the financial sector is entirely exogenous. However, this last point seems
intriguing because financial liberalization may be a determinant of financial depth
(Chinn and Ito, 2006). Compared with Giné and Townsend (2004), this chapter
considers the impact of financial liberalization on income inequality and (partly)
via financial depth.
Financial liberalization may refer to a variety of interventions such as the
removal of entry barriers for new financial institutions, privatization of financial
institutions, lifted restrictions on capital accounts and the reduction of reserve
requirements (Abiad et al., 2010). As mentioned above, this chapter focuses on
liberalizing reserve requirements and the capital account, which are arguably the
most relevant areas of intervention. In 2010, according to IMF data, more than 90
percent of central banks required their commercial banks to maintain a certain
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proportion of assets as reserve balances (Gray, 2011). Especially in economically
weak countries, reserve requirement policies are often complemented by capital
controls since foreign borrowing could undermine governments’ ability to control
domestic funds and exchange rates (Agénor and Montiel, 2008). Over time,
governments have (gradually) reduced reserve requirements and capital controls.
Although considerable differences across countries persist (Abiad et al., 2010).
The chapter proceeds as follows. Section 3.2 describes our theoretical
framework and provides an overview of the previous literature. Section 3.3
presents our model. Section 3.4 analyzes the impact of financial liberalization on
income inequality. Section 3.5 discusses our findings and concludes.

3.2 Analytical Framework and Literature Survey
As noted above, there does not exist much literature about the impact of financial
liberalization on income inequality. By contrast, the effect of financial
liberalization on economic growth has been extensively researched. We intend to
use this latter strand of literature to guide our own analysis of the liberalizationinequality nexus. This approach is motivated by the fact that income inequality is
one step forward from economic growth since it bears on the question of how the
proceeds from economic growth are being distributed among individuals in an
economy.
A good starting point is the seminal paper by Pagano (1993) on finance and
growth. Using a simple endogenous growth model, the so called AK model, he
derives that economic growth 𝑔 is determined by:
𝑔 = 𝐴𝜙𝑠 − 𝛿,
with A, s, 𝜙 and 𝛿 denoting technological progress, the savings rate, the
proportion of saving not lost in the process of financial intermediation and the
depreciation rate, respectively.25 Increases in 𝜙 and A reflect improvements in
This approach is also broadly in line with Levine (2005) who refers to five different functions
of financial systems. These functions are: 1) Producing information and allocating capital, 2)
monitoring firms and exerting corporate governance, 3) risk amelioration, 4) pooling of savings,
and, 5) easing the exchange of goods and services (Levine, 2005).
25
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banking sector and allocative efficiency. A rise in s implies greater financial depth
in the sense of an expanded financial sector, as measured by the amount of credit.
Our theoretical model will focus on the effect of financial liberalization on
banking sector efficiency and financial depth. The details of this link will be
outlined in the next section when we describe our model. Here, we only would like
to provide the reader with a general idea about our approach.
We assume that the primary effect of financial liberalization is on banking
sector efficiency. The extent of banking sector efficiency is captured by the wedge
between the cost of borrowing and the interest rate on deposits: the lower the
wedge, the greater banking sector efficiency is. Concerning financial depth, we will
distinguish two cases: first, we will study an economy where financial depth is
exogenous and, second, we will assume that financial depth is driven by financial
liberalization. Figure 3.1 summarizes the two different cases. Whereas the left
panel represents the model with constant financial depth, the right panel depicts
the model where financial depth is a function of financial liberalization.

Extended model:

Base model:

Financial
Liberalization

Financial
Liberalization

Banking Sector
Efficiency

Banking Sector
Efficiency.

Financial
Depth

Income
Inequality

Income
Inequality
Figure 3.1: Framework for analyzing the impact of financial
liberalization
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We proceed by discussing the relevant literature on financial liberalization,
financial depth and income inequality.
Banking sector efficiency (𝝓)
The wedge (or spread) between the cost of borrowing and the interest rate on
deposits is a typical measure of banking sector efficiency. A narrow interest rate
wedge is indicative of low transaction costs, reducing the cost of funds for
investment. Low investment costs are crucial for economic growth.
Such a wedge can stem from distortions in the interest rate on deposits and/or
borrowing cost. According to McKinnon (1973) and Shaw (1973), financially
repressive policies, which are characterized by government controlled interest
rates and substantial amounts of reserves held by banks, lead to negative real
interest rates on deposits. As a consequence, funds are being withdrawn from the
banking sector, reducing the amount of credit available for investment. In line with
the McKinnon-Shaw view, a liberalization of the financial system potentially raises
interest rates, promoting savings. More savings eventually increase the quantity of
domestic investments. Concerning the cost of borrowing, these may fall in the
wake of capital account liberalization due to enhanced opportunities for risk
diversification (Stulz, 1999; Henry, 2000; Bekaert and Harvey, 2000). Thus, the
interest rate wedge tend to decline with financial liberalization.
Financial depth (s)
Different strands of literature study the impact of financial liberalization on
financial depth. To begin with, the neoclassical literature has primarily been
concerned with the effect of financial liberalization on the amount of saving and
credit for investment. A theoretical argument for such a quantity effect of financial
liberalization is that the removal of interest rate restrictions (implying improved
banking sector efficiency) promotes saving and credit for investment (McKinnon,
1973; Shaw, 1973). Furthermore, financial liberalization improves credit
availability due to foreign bank entry because foreign banks are less prone to
government pressure to lend to preferred sectors (Agénor, 2003) and have access
to international capital markets (Levine, 1996).
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Whereas the neoclassical literature assumes that financial liberalization has a
positive effect on financial depth, the second strand of literature shows that
financial liberalization might undermine financial depth. This literature focuses on
the role of information asymmetries in banks’ decisions. Information asymmetries
can have different sources. For example, lenders may lack information about how
much the borrowing firm has produced, giving rise to contracting problems
(Townsend, 1974; Diamond, 1984; Greenwood et al., 2010). But information
asymmetries can also occur prior to contracting and investing, resulting in adverse
selection (Stiglitz and Weiss; Boyd and Prescott, 1986).26
Models that incorporate asymmetric information generally find that the impact
of financial liberalization on financial depth is ambiguous. On the one hand,
financial liberalization intensifies competition among financial institutions,
pushing improvements in the infrastructure of the financial sector. As a result, the
degree of asymmetric information falls, raising the amount of credit (Stulz, 1999;
Stiglitz, 2000; Claessens et al., 2001). On the other hand, more competition among
banks could aggravate the problem of asymmetric information. For example,
declining interest rate margins could encourage banks to economize on screening
and monitoring efforts. In order to avoid greater risk exposure, banks might
respond to competition by restricting firms’ credit access (Petersen and Rajan,
1995). The effect could vary across industries and firm sizes though. Whereas
foreign bank entry may drive up credit availability for firms with a high ability to
signal their quality, more competition may ration credit in more opaque industries
(Dell’Ariccia, 2001). Financing to small firms might be hampered by liberalization,
if domestic relationship lenders are replaced by foreign entrants (Detragiache et
al., 2008; Beck et al., 2014).
There is a third strand of literature arguing that financial liberalization may
impede financial deepening in developing countries. The so-called New
Structuralist theory assumes that the informal financial sector is often very
competitive and may play an important role in the process of financial

Financial institutions such as banks play a pivotal role in mitigating these frictions as they can
be mandated to monitor borrowers (Townsend, 1974; Diamond, 1984) or produce information
themselves (Leland and Pyle, 1977; Boyd and Prescott, 1986).
26
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intermediation (see, e.g., Van Wijnbergen 1983; Taylor 1983).27 Financial
liberalization, in the form of interest rate deregulations or reductions in reserve
requirements, will only lead to a reallocation of funds from the informal sector
such that the total supply of funds available for investment does not increase,
cancelling out the effects of financial liberalization. Bencivenga and Smith (1992)
show that the claim made by the New Structuralist theory may indeed hold.
However, they also show that financial liberalization may still be optimal owing to
its positive effect on risk sharing.

Allocative efficiency (A)
Even though we do not consider allocative efficiency in out theoretical model, we
provide a short account of this literature for reasons of completeness.
Research has shown that the impact of information asymmetry extends beyond
financial depth to allocative efficiency. Therefore, if financial liberalization reduces
information asymmetry, it can help financial institutions identify the most
productive technologies (Greenwood and Jovanovic, 1990). In addition, it can
promote the creation of new businesses (King and Levine, 1993; Blackburn and
Hung, 1998; Acemoglu, et al., 2003).
A negative example of how financial liberalization might undermine allocative
efficiency is given in Dell’Ariccia (2001). In his model, increased competition
among foreign and domestic banks could undermine credit availability for
companies that have high monitoring costs such that funds get distracted from
those companies. As a consequence, worthwhile projects might not be undertaken.

Income inequality
Whereas this chapter studies the impact of banking sector efficiency and financial
depth on income inequality, previous theoretical research has mainly looked at
financial depth. One theme that seems to emerge from this literature is the
conditional nature of the link between income inequality and financial depth. An
27

The standard perspective on financial liberalization neglects the possibility of informal
financial markets. Implicitly, it is assumed that informal markets are highly inefficient,
characterized by monopolistic money lenders, and do not play a role for the financing of
investments.
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early contribution was made by Greenwood and Jovanovic (1990). In their model,
financial depth is reflected in financial intermediaries’ ability to generate
information about investment projects. Due to information frictions, joining those
financial intermediaries is costly. In the process of economic development, more
individuals can afford to join intermediaries though. On the one hand, this
enhances the allocation of resources, but on the other hand, income inequality
widens. However, as the economy develops further, the income distribution
eventually stabilizes.
In related research, scholars have pointed out that greater financial depth may
stimulate funding to poor individuals. In the presence of capital market
imperfections, the initial wealth distribution determines access to financial
resources for investment. Therefore, stimulating funding to talented individuals
who were previously faced with binding credit constraints can induce economic
development (see, e.g., Galor and Zeira 1993; Aghion and Bolton 1997; Aghion et
al. 1999).
Demirgüç-Kunt and Levine (2009) survey the mechanisms by which financial
depth potentially affects income inequality. They point out that the distributional
effects of financial depth mainly depend on whether financial deepening operates
on the extensive or the intensive margin. If financial deepening acts on the
intensive margin, the direct use of financial services by individuals who used to be
excluded from these services increases. In this case, financial deepening eventually
reduces inequality. By contrast, financial deepening with respect to the intensive
margin means that primarily households already using financial services take
advantage. Consequently, financial deepening leads to a concentration of funds
with rich individuals, entailing a rise in inequality.
This section has described links among financial liberalization, banking sector
efficiency, financial depth and income inequality. The discussion suggests that the
way in which efficiency improvements affect income inequality is not immediate
since it might be influenced by other factors such as asymmetric information that
give rise to credit constraints. Especially in view of this last point, the
consideration of financial liberalization and financial depth within a joint
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framework appears sensible, because the latter could influence the impact of
financial liberalization.

3.3 Model
In this section, we develop a simple two-period model featuring a banking sector
and heterogeneous agents. In period one, agents work and/or invest, while in
period two, they consume their proceeds, consisting of their income plus either the
return on investments net of borrowing costs or the return on savings. Households
only access the capital market via banks. Furthermore, there is no uncertainty
regarding wages or interest rates. Given this simple set-up, the time dimension
does not matter which means we omit time subscripts from our notation.

3.3.1 Banking Sector and Financial Liberalization Policies
We consider a consolidated commercial banking sector. Banks issue loanable
funds in the form of domestic deposits D and foreign deposits F. Assets include
loans to investors L and required reserves R. A typical bank balance sheet reads as:

𝐿+𝑅 =𝐷+𝐹

(3.1)

We ignore equity as it would complicate the model enormously without
providing additional insights concerning the policies we are considering here.
We incorporate two types of policies. First, we assume that the government sets
required reserves. In developing countries, they are often imposed by weak
governments that lack the power to raise sufficient tax revenues. Reserves imposed
on banks therefore can secure demand for low-interest paying government funds
(Agénor and Montiel, 2008). But because reserve balances are generally not being
remunerated, they constitute an implicit tax on the domestic banking system. In
practice, some countries set reserve requirements on both domestic and foreign
deposits, some only on domestic deposits. In our model, for reasons for
convenience, required reserves are a fixed fraction, 1 − ℎ, of total domestic
deposits:
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𝑅 = (1 − ℎ)𝐷 with 0 < ℎ < 1.
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(3.2)

An increase in h implies a reduction in reserve requirements, that is, less
financial repression and, hence, a larger degree of financial liberalization.
Second, we assume that the government imposes impediments to international
capital mobility such that domestic agents are constrained in borrowing from
abroad. Especially in developing countries reserve requirement policies are often
being complemented by capital controls in order to prohibit domestic investors
from borrowing internationally, because the shift to foreign funds may undermine
the government’s ability to hold sway over domestic funds (Agénor and Montiel,
2008). Also, capital controls are often installed to control swings in asset prices.
Moreover, we assume that, owing to inferior knowledge about domestic projects,
foreign lenders do not lend directly to domestic agents. Instead, foreigners make
deposits at the domestic bank. Thus, all foreign capital flows take place through
the domestic banking sector. In line with von Hagen and Zhang (2008), we allow
the government to set the proportion of domestic loans that can be financed by
foreign funds such that:

𝐹 = 𝑎𝐿 with 0 < 𝑎 < 1,

(3.3)

with parameter a denoting the intensity of capital controls. An increase in
parameter a corresponds to financial liberalization. A closed capital account, with
𝑎 = 0, means that all loans need to be financed by means of domestic funds.
The interest rate on foreign deposits rf is exogenously given and assumed to be
always below the exogenous interest rate on domestic deposits rd. As a result
domestic banks prefer to finance loans by means of foreign funds. However,
because of capital controls, banks may only obtain a fraction of their domestic
lending from abroad.
The banking sector is assumed to generate zero profits. Taking into account that
required reserves are not being remunerated, the zero profit condition of banks
reads as:

𝑟𝑙 𝐿 = 𝑟𝑑 𝐷 + 𝑟𝑓 𝐹,

(3.4)
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with 𝑟𝑙 being the interest rate at which banks lend money. Using equations 3.1 to

3.3, the previous equation can be rewritten as:

𝑟𝑙 =

(1−𝑎)
ℎ

𝑟𝑑 + 𝑎𝑟𝑓 .

(3.5)

Equation 3.5 shows that, for a given interest rate on foreign deposits, financial
liberalization alters the wedge between the interest rate on domestic deposits and
the costs of borrowing. Both a lowering of reserve requirements (increase in h) and
international capital controls (increase in a) decrease the wedge. Since we are not
interested in the impact of changes in the foreign interest rate as such, and because
the foreign rate is exogenous, we set it at zero for reasons of convenience.28 Hence,
equation 3.5 simplifies to:29

𝑟𝑙 =

(1−𝑎)
ℎ

𝑟𝑑 .

(3.6)

The lending rate 𝑟𝑙 and interest rate on deposits 𝑟𝑑 are jointly determined by
equation 3.6.
For reasons that will become clear later on, we formulate the following
relationship between 𝑟𝑙 and 𝑟𝑑 :

𝑟𝑑 = 𝑏𝑟𝑙 , with 𝑏 ≡

ℎ
1−𝑎

, 0 < 𝑏 < 1.

(3.7)

Expression 3.7 implies that the relationship between 𝑟𝑑 , and 𝑟𝑙 , can be
summarized in terms of the financial liberalization parameter b. This parameter
can be understood as a wedge between the two interest rates: a rise in b,
representing financial liberalization, means the wedge has declined.

28 The key insights of the model do not change under the assumption that r =0, it only facilitates
f
the calculations.
29 It should be noted that the market clearing condition changes in the case of full liberalization
of international capital controls, which is represented by a=1. If a is strictly below 1 (0<a<1), the
interest rate on domestic deposits will exceed the one on foreign deposits (rd >rf). As a result, the
entire demand for deposits by domestic agents will be held in the form of domestic deposits (D),
and the domestic deposit rate will clear the capital market. The total demand for foreign currency
denominated deposits is regulated by the government and set to aL. When a=1, the interest rate on
domestic deposits (rd) will be determined by the exogenously given interest rate on foreign deposits
(rf,). Total demand for domestic deposits will then become 0. The corresponding demand for
deposits by domestic agents will be met by foreign-currency denominated deposits (F). In this case
the capital market will be cleared by adjustments in demand for foreign denominated deposits by
foreigners such that L=F (note that R=0 and D=0, if there are no controls on international capital).
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3.3.2 Private Agents
The economy is inhabited by a continuum of private agents. At the beginning of
the first period, all agents are endowed with the same labor income w but differing
abilities to produce investment projects 𝜙. In line with Kunieda et al. (2014), 𝜙 is
uniformly distributed over [0,1]. Each agent knows her own ability. An agent who
invests the amount k will be able to sell 𝜙k investments goods to the final
production sector at price 𝑞. This means 𝑞 is the price of capital which equals the
marginal product of capital, if the production sector features perfect competition.30
For reasons of convenience we normalize 𝑞 to one. The normalization does not
affect our results, because 𝑞 is exogenous. In turn, parameter 𝜙 can be interpreted
as the marginal product of investment of the private agent.
Each agent faces the following budget constraint:

𝑤 + 𝑙 = 𝑑 + 𝑘,

(3.8)

with l and d referring to individual borrowing and saving, respectively.
Individual investments k are always positive. Recall that 𝑤 is labor income.
We assume that information asymmetries between the bank and its clients give
rise to borrowing constraints such that the maximum amount of individual
borrowing l is linearly related to initial wealth:

0 ≤ 𝑙 ≤ 𝑣𝑤, with 𝜈 ≥ 0.

(3.9)

We interpret parameter v as financial depth. A larger v means that per unit of
additional wealth, individual borrowing increases by v.

3.3.3 Maximization
Agents aim at maximizing consumption in the second period. Thereby, they face
the following options. First, they can deposit their labor income w at the domestic
bank, earning interest 𝑟𝑑 . Second, they may invest w, yielding a return equal to the
individual marginal product of investment, 𝜙. Third, they may borrow from banks
30 We do not model the final production sector explicitly as it plays no role for the impact of
financial liberalization on income inequality in our model.
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and then invest the sum of the loan and labor income, again earning a return 𝜙.
The cost of borrowing equals the domestic lending rate 𝑟𝑙 . We assume that the
interest rate on deposits 𝑟𝑑 is always below the cost of borrowing. This means an
agent will only borrow for productive reasons, or in other words, for financing
capital investments. This also implies that individual demand for domestic
deposits 𝑑 cannot exceed initial wealth.
Formally, each agent maximizes the following function:

𝑚𝑎𝑥𝑑,𝑙 (𝜙𝑘 + 𝑟𝑑 𝑑 − 𝑟𝑙 𝑙).

(3.10)

Expression 3.10 needs to be maximized subject to the two constraints in
equations 3.8 and 3.9.
The solution to this problem yields two thresholds, namely, 𝑇1 ≡ 𝑟𝑙 and 𝑇2 ≡ 𝑟𝑑 .
The reader should note that the two thresholds are linked via the financial
liberalization parameter, b, because above we showed that 𝑟𝑑 = 𝑏𝑟𝑙 , implying
𝑇2 = 𝑏𝑇1 . The thresholds characterize three types of agents, whose choices
regarding saving, borrowing and investing are described below.
First, if an agent’s investment ability exceeds the cost of borrowing, 𝜙 > 𝑇1 , the
agent chooses to borrow as much as possible. The loan size is set at the maximum
level, the demand for domestic deposits equals zero, and investment equals labor
income plus total borrowing:

𝑙 = 𝑣𝑤,
𝑑 = 0,
𝑘 = (1 + 𝑣 )𝑤.

(3.11)

Second, if an agent’s investment ability is below the domestic deposit rate,
𝜙 < 𝑇2 , she will store her labor income in the form of domestic deposits:

𝑙 = 0,
𝑑 = 𝑤,
𝑘 = 0.

(3.12)

For this agent, the return on savings exceeds the marginal product of
investment, inducing her to save.
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Third, if an agent’s investment ability lies between the two thresholds, 𝑇2 < 𝜙 <
𝑇1, she will invest her labor income and not demand any deposits, because the
return on investment is higher than the return on savings:

𝑙 = 0,
𝑑 = 0,

(3.13)

𝑘 = 𝑤.
For this group, the marginal product of investment, 𝜙, is below the cost of
borrowing such that these agents choose not to borrow.
Given that agents’ ability is uniformly distributed over [0,1], the proportion of
borrowing investors equals 1 − 𝑇1, , that of savers is 𝑇2 , and the proportion of
agents who invest their labor income and do not borrow amounts to 𝑇1 − 𝑇2 .

3.3.4 Capital Market Equilibrium
Given individual agents’ choices of savings, borrowing and investment, we can now
derive expressions for the aggregate demand and supply of funds. Then, we will
determine the capital market equilibrium condition. In line with our discussion in
section 3.2, we will consider two different closures of the model (see figure 3.1).
First, we will assume that financial depth 𝑣 is constant. Second, we will allow 𝑣 to
adjust. The first case implies that there is only an efficiency effect of financial
liberalization. Recall that efficiency is characterized by the wedge 𝑏 between the
interest rates 𝑟𝑙 and 𝑟𝑑 . In the second case, financial liberalization increases
financial depth v, in addition to its efficiency effect. In particular, we will assume
that the change in financial depth is such that borrowing cost remain constant. As
we will see, the two different cases give rise to different effects of financial
liberalization on equilibrium income inequality.
We are aware of the fact that the relationship between financial liberalization
and financial depth is not necessarily positive. Nevertheless, we think that
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analyzing the impact of financial liberalization on income inequality under the
assumption of a positive link is an important first step.31
Using expression 3.11, the total aggregate demand for loans is given by:
1

𝐿 = ∫𝑇 𝜈𝑤𝑑𝜙 = 𝜈𝑤(1 − 𝑇1 )
1

(3.14)

Using expression 3.12, the total aggregate supply of deposits equals:
𝑇

𝐷 = ∫0 2 𝑤𝑑𝜙 = 𝑤𝑇2 .

(3.15)

Next, we can insert the expressions for 𝐿 and 𝐷 into the aggregate balance sheet
condition, 𝐷 + 𝐹 = 𝐿 + 𝑅, or, 𝐷 + 𝑎𝐿 = 𝐿 + (1 − ℎ)𝐷. Taking into account the
relationship between the two thresholds, 𝑏𝑇1 = 𝑇2 , the equilibrium in the capital
market reads as:

𝜈𝑤 (1 − 𝑇1 ) + (1 − ℎ)𝑤𝑏𝑇1 = 𝑤𝑏𝑇1 + 𝑎𝜈𝑤(1 − 𝑇1 ).

(3.16)

We can rewrite equation 3.16 as (1 − 𝑎)𝑣𝑤 = (1 − 𝑎)𝑣𝑇1 𝑤 − ℎ𝑏𝑇1 𝑤. After dividing
through by (1-a) and some rearranging, this equation becomes:

𝜈𝑤 (1 − 𝑇1 ) = 𝑤𝑏𝑇1 .

(3.17)

The left-hand side shows the demand and the right-hand side the supply of
funds. The effect of financial liberalization, captured by a rise in parameter 𝑏, is
that more funds for borrowing become available. For example, an increase in
parameter a, meaning capital account liberalization, leads to additional funds from
foreign depositors. In a similar vein, a rise in parameter h, implying less strict
reserve requirements, allows banks to extend a larger proportion of deposits as
loans. Since both types of policies have the same qualitative impact, we restrict our
analysis to the overall degree of financial liberalization 𝑏. Investigating the two
policies separately will not affect our conclusions.
As mentioned above, we consider two different closures of the model. Recall
that in the first case 𝑣 is assumed to be constant. In order to equate the demand
and supply of funds following a financial liberalization, additional agents must
become borrowing investors, which is brought about by a decrease in the
31 As discussed in section 3.2, financial liberalization may impede financial depth in the presence
of information asymmetries or informal financial sectors.
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threshold 𝑇1 . A smaller threshold 𝑇1 corresponds to a decline in the borrowing cost
𝑟𝑙 (recall that we have defined 𝑇1 ≡ 𝑟𝑙 and 𝑇2 ≡ 𝑟𝑑 ). As a consequence, more agents
find it optimal to borrow and invest. In the second case, v is endogenous to
financial liberalization. This means, following a financial liberalization, the amount
borrowed per individual increases, which we call financial depth. In this situation
the borrowing cost stay constant.
Case 1: adjustment in threshold parameter 𝑻𝟏
We rearrange equation 3.17 for threshold 𝑇1 :

𝑇1 =

𝜈
𝜈+𝑏2

.

(3.18)

The derivative of 𝑇1 with respect to b is:
𝑑𝑇1
𝑑𝑏

−2𝑏𝑣

= (𝑏2

+𝑣)2

< 0.

(3.19)

This derivative is negative which means that financial liberalization (an increase
in parameter 𝑏) leads to a decrease in the threshold and, thus, a decline in the
borrowing cost 𝑟𝑙 .
The derivative of threshold 𝑇2 with respect to b is given by:
𝑑𝑇2
𝑑𝑏

=

𝑣(𝑣−𝑏2 )
(𝑏2 +𝑣)2

≶ 0,

(3.20)

which can be positive or negative. But if financial depth is high with 𝑣 > 𝑏²,
financial liberalization increases the interest rate on deposits. Thus, the impact of
financial liberalization on r𝑑 depends on the level of 𝑣. We will pay special
attention high and low levels of financial depth in the following analysis.
The reader should note the link between aggregate and individual effects of
financial liberalization. At the aggregate level, financial liberalization leads to
changes in thresholds 𝑇1 and 𝑇2 (or interest rates since 𝑇1 ≡ 𝑟𝑙 and 𝑇2 ≡ 𝑟𝑑 ) as
shown in equations 3.19 and 3.20. Individuals take these changes as given. In
order to restore the optimality of their consumption choices, agents may reallocate
to the neighboring group. For example, savers become investors, and investors
move to the top group. Movements in the opposite directions are also possible.
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This means interest rate changes translate into changes in the proportions of
savers, 𝑇2 , investors, 𝑇1 − 𝑇2 , and borrowing investors, 𝑇1 .
Figure 3.2 illustrates the effect of financial liberalization on the equilibrium
borrowing cost and deposit rate when financial depth is low. In the right panel, the
downward sloping curve presents the demand for loans (𝐿 = 𝑣𝑤(1 − 𝑟𝑙 )), while the
upward sloping curve displays the net supply of funds (demand for deposits minus
reserves plus foreign funds: 𝑁𝑆 = 𝑏 2 𝑟𝑙 𝑤). The equilibrium borrowing cost is given at
the intersection of the two curves. An increase in the level of financial
liberalization, 𝑏, raises the net supply of funds for private lending resulting in an
upward rotation of the net-supply curve. Note that v is constant, implying that the
additional funds are used by agents who move from the second group (agents who
only invest their initial wealth) to the group of borrowing investors. The left panel
depicts the relationship between the two interest rates, r𝑑 = 𝑏r𝑙 . An increase in b
leads to a clockwise rotation of the r𝑙 line. Low financial depth means that the
interest rate elasticity of loan demand is low. Consequently, the decline in the cost
of borrowing increases aggregate loan demand less than proportionately. The
equilibrium deposit rate therefore declines.
In figure 3.3, the level of financial depth is assumed to be high. As a result,
interest rate elasticity is high, implying that the loan-demand curve is flat. Thus, a
small decrease in the lending rate will lead to a disproportionate increase in the
demand for loans. An important implication is that the change in the interest rate
on deposits could exceed the one in the borrowing cost, as shown in the left panel.
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𝑣(1 − 𝑟𝑙 )w. An increase in b, brought about by a lowering of reserve requirements
and/or capital account restrictions, moves both the 𝑟𝑙 curve and the NS curve,
clockwise. The equilibrium in the capital market (right panel) determines the
borrowing cost 𝑟𝑙 . Given 𝑟𝑙 , the interest rate on deposits 𝑟𝑑 can be determined (left
panel).

Figure 3.2: Impact of financial liberalization when v is low
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𝑣𝑤(1 − 𝑟𝑙 ). An increase in b, brought about by a lowering of reserve requirements
and/or capital account restrictions, moves both the 𝑟𝑙 curve and the NS curve,
clockwise. The equilibrium in the capital market (right panel) determines the
borrowing cost 𝑟𝑙 . Given 𝑟𝑙 , the interest rate on deposits 𝑟𝑑 can be determined (left
panel).

Figure 3.3: Impact of financial liberalization when v is high
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Case 2: adjustment in financial depth parameter 𝒗
We now move on with the second case in which financial depth 𝑣 increases
endogenously with financial liberalization. Therefore, we go back to capital market
equilibrium equation 3.17 (𝜈𝑤(1 − 𝑇1 ) = 𝑤𝑏𝑇1 ) and rearrange it for 𝑣:

𝑣=

𝑏2 𝑇1

.

(3.21)

(1−𝑇1 )

The derivative is given by:
𝑑𝑣
𝑑𝑏

=

2b𝑇1
(1−𝑇1 )

> 0.

(3.22)

Equation 3.22 shows that financial liberalization (an increase in parameter b)
induces a rise in v. This means the amount each individual can borrow has
increased. Note that we assume constant borrowing cost 𝑟𝑙 (≡ 𝑇1 ) . This is a very
strong assumption. But it will help us to pin down the impact of financial
liberalization on equilibrium income inequality. Obviously, in reality we may
observe adjustments in the amount individuals can borrow, and the cost of
borrowing.
Figure 3.4 depicts the effect of financial liberalization, a rise in 𝑏, when v is
endogenous. The right panel presents the adjustments in the net supply and
demand for funds. The net-supply curve (𝑁𝑆 = 𝑏 2 𝑟𝑙 𝑤) moves clockwise since more
funds become available for a given cost of borrowing 𝑟𝑙 . The loan-demand curve
(𝐿 = 𝑣(1 − 𝑟𝑙 )𝑤) rotates anti-clockwise such that 𝑟𝑙 remains unchanged.
The left panel shows an increase in the interest rate on deposits due to the
declining wedge (since 𝑟𝑑 = 𝑏𝑟𝑙 ).
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Figure 3.4: Impact of financial liberalization when v is endogenous

To summarize the discussion of the capital market equilibrium, financial
liberalization can have different effects. First, financial liberalization leads to
changes in both the borrowing cost and interest rate on deposits. Second, we
assumed that financial liberalization positively affects financial depth v. Note that
in both cases financial liberalization improves the efficiency of the banking sector
because the wedge between 𝑟𝑙 and 𝑟𝑑 decreases. But importantly, the additional
impact of financial liberalization via financial depth is only present in the second
case. It should be noticed once again that we consider a very special case because
financial liberalization improves financial depth such that the borrowing cost
remain constant. As we will see, this has important implications for equilibrium
income inequality.

78

Chapter 3

3.4 Income Inequality and Financial Liberalization
We derive the Lorenz curve and Gini coefficient as measures of income inequality
and examine how these are affected by financial liberalization. To this end, we first
calculate the amounts consumed by each type of agent. Note that income equals
consumption in our simple model. Afterwards, we compute the Lorenz curve and
Gini coefficient. The Gini coefficient is a commonly used summary measure of
inequality.

3.4.1 Consumption
We use the consumption function 𝑐 = 𝜙𝑘 + 𝑟𝑑 𝑑 − 𝑟𝑙 𝑙 and plug in the choices of the
three types of agents regarding borrowing, investing and saving.
High ability agents with 𝜙 > 𝑇1 invest their entire wealth. Moreover, they
borrow money. Using expression 3.11, their consumption reads as:

c = 𝜙(1 + 𝜈)w − 𝑟𝑙 vw = (𝜙(1 + 𝜈) − 𝜈𝑇1 )w.

(3.23)

Low ability agents with 𝜙 < 𝑇2 store their entire wealth at the bank in the first
period. Therefore, using expression 3.12 their consumption amounts to:

𝑐 = 𝑏𝑟𝑙 𝑑 = 𝑏𝑇1 𝑤.

(3.24)

Finally, agents with intermediate investment ability, 𝑇2 < 𝜙 < 𝑇1 , invest their
income, but do not save, nor do they borrow money. Hence, given expression 3.13
we can write that:

𝑐 = 𝜙𝑤.

(3.25)

Average consumption equals:

𝑐̅

𝑏𝑇1

= ∫0

𝑇

1

𝑏𝑇1 𝑤𝑑𝜙 + ∫𝑏𝑇1 𝜙𝑤𝑑 𝜙 + ∫𝑇 (𝜙(1 + 𝜈) − 𝜈𝑇1 )𝑤𝑑 𝜙,
1

2

= 𝑇12 𝑏2 𝑤 + 𝑇1 (1−𝑏
2

2 )𝑤

1

+

((𝑣−1)𝑇12 −2𝑣𝑇1 +1+𝑣)𝑤
2

,
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=

[1+ν−2ν𝑇1 +𝑇1 2 (𝜈+𝑏2 )]
2

𝑤.
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(3.26)

The derivative of average consumption with respect to financial liberalization
parameter 𝒃 is given by:
𝑑𝑐̅
𝑑𝑏

=

𝑏𝑣 2
𝑏2 +𝑣

𝑤 > 0.

(3.27)

Financial liberalization, a rise in parameter b, unambiguously raises average
consumption. The intuition is that a rise in b leads to a lowering of the implicit
taxation of the private sector.

3.4.2 Lorenz Curve
Before computing the Gini coefficient, we need to derive the Lorenz curve (LC).
The Lorenz curve plots the cumulative proportion of total income against the
cumulative proportion of individuals ordered by income, showing the 100𝑦 percent
of total income accruing to the bottom 100𝑥 percent of households.
Assume random variable Z is characterized by the distribution function 𝐹(𝑧)
with finite mean 𝜇 = ∫ 𝑧𝑑𝐹(𝑧) and inverse distribution function 𝐹 −1 (𝑡). Then, the
Lorenz curve is generally defined to be (Gastwirth, 1971):
1

𝑥

𝐿𝐶 (𝑥) = ∫0 𝐹 −1 (𝑡)𝑑𝑡 , with 0 ≤ 𝑥 ≤ 1,
𝜇

(3.28)

In equation 3.28, LC(x) represents the proportion of total income owned by the
bottom x proportion of the population. The smaller this proportion, the more
unequal the income distribution will be.
In our model, investment ability 𝜙 is uniformly distributed over [0,1]. The
inverse distribution function simply is 𝐹 −1 (𝜙) = 𝜙. The Lorenz curve for
consumption or income can therefore be written as:
1

𝑥

𝐿𝐶 (𝑥) = ∫0 𝑐(𝜙)𝑑𝜙.
𝑐̅
For agents with low ability, 0 ≤ 𝑥 ≤ 𝑏𝑇1, expression 3.29 becomes:

(3.29)
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𝐿𝐶 (𝑥)

=

=

𝑥 𝑏𝑇1

∫0

𝑐̅

𝑏𝑇1 𝑥

𝑤𝑑𝜙,

𝑤.

𝑐̅

(3.30)

For agents with intermediate ability, 𝑏𝑇1 ≤ 𝑥 ≤ 𝑇1, the Lorenz curve is:

𝐿𝐶 (𝑥)

𝑏𝑇1 𝑏𝑇1

= ∫0
=

𝑐̅

𝑏2 𝑇12
𝑐̅

= (

𝑥 𝜙

𝑤𝑑𝜙 + ∫𝑏𝑇

1 𝑐̅

𝑤+

𝑏2 𝑇12 +𝑥 2
2𝑐̅

𝑥 2 −𝑏2 𝑇12

𝑤𝑑𝜙 ,

𝑤 ,

2𝑐̅

)𝑤 .

(3.31)

In the case of high-ability agents with 𝑇1 ≤ 𝑥 ≤ 1, the Lorenz curve can be
computed as follows:

𝐿𝐶 (𝑥)

𝑏𝑇1 𝑏𝑇1

= ∫0
=

𝑐̅

𝑏2 𝑇12
𝑐̅

= (

𝑇 𝜙

𝑤𝑑𝜙 + ∫𝑏𝑇1

1 𝑐̅

𝑤+

(1−𝑏2 )𝑇12
2𝑐̅

𝑤+

𝑐̅

1

𝑤𝑑𝜙,

((1+𝑣)𝑥 2 −2𝑣𝑇1 𝑥−(1−𝑣)𝑇12 )

(𝑏2 +𝑣)𝑇12 −2𝑣𝑇1 𝑥+(1+𝑣)𝑥 2
2𝑐̅

𝑥 (𝜙(1+𝑣)−𝑣𝑇1 )

𝑤𝑑𝜙 +∫𝑇

2𝑐̅

) 𝑤.

𝑤,

(3.32)

The share in total income of the bottom x proportion of the population is given
by LC(x). Thus, expressions 3.30 to 3.32 can be used to determine the income
shares of savers, investors and borrowing investors.
The income share of savers, 𝐿𝐶(𝑇2 ), equals:

𝐿𝐶 (𝑇2 ) =

𝑏𝑇1 𝑏𝑇1

∫0

𝑐̅

𝑤𝑑𝜙 =

𝑏𝑇1 2
𝑐̅

𝑤,

This means the proportion of savers, 𝑇2 , owns
share of borrowing investors is given by:

(3.33)
𝑏𝑇1 2
𝑐̅

𝑤 of total income. The income
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1 − 𝐿𝐶 (𝑇1 ) =

𝑏𝑇1 𝑏𝑇1

1 − (∫0

𝑐̅

𝑇 𝜙

𝑤𝑑𝜙 + ∫𝑏𝑇1

1 𝑐̅

𝑤𝑑𝜙) = 1 − (

2𝑏2 𝑇12 +𝑇12
2𝑐̅

81

) 𝑤. (3.34)

Finally, the income share of investors who do not borrow, amounts to:

𝐿𝐶 (𝑇1 ) − 𝐿𝐶 (𝑇2 ) = (

(1−𝑏2 )𝑇12
2𝑐̅

) 𝑤.

(3.35)

Figure 3.5 depicts a stylized Lorenz curve for our model. The x-axis displays
population shares. The proportion of savers is 𝑇2 , the proportion of agents who
invest their initial wealth but do not borrow equals 𝑇1 − 𝑇2 , and the one of
borrowing investors amounts to 1 − 𝑇1 . The corresponding income shares can be
read off from the y-axis. These are 𝐿𝐶(𝑇2 ), 𝐿𝐶(𝑇1 ) − 𝐿𝐶(𝑇2 ) and 1 − 𝐿𝐶(𝑇1 ) for
savers, investors and borrowing investors, respectively. We will use the
information about income and population shares below when we examine the
impact of financial liberalization on the distribution of income.

1

𝐿𝐶(𝑇1 )

𝐿𝐶(𝑇2 )

0

𝑇2

𝑇1

1

Figure 3.5: Stylized Lorenz curve of the model
Notes: The x-axis represents population shares: 𝑇2 is the proportion of savers,
𝑇1 − 𝑇2 is the proportion of agents who invest their initial wealth but do not
borrow, and 1 − 𝑇1 is the proportion of borrowing investors. The corresponding
income shares can be read off from the y-axis. These are 𝐿𝐶(𝑇2 ), 𝐿𝐶(𝑇1 ) − 𝐿𝐶(𝑇2 )
and 1 − 𝐿𝐶(𝑇1 ) for savers, investors and borrowing investors, respectively.
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3.4.3 Gini Coefficient
If each agent has the same consumption or income level, the cumulative
proportion of total consumption owned by the cumulative proportion 𝑥 of the
population will also be 𝑥. In other words, population shares x, and income shares
𝐿𝐶(𝑥), coincide implying that the difference (𝑥 − 𝐿(𝑥)) = 0. With inequality, a
proportion 𝑥 − 𝐿(𝑥) of total consumption is being removed from the bottom 100𝑥
percent of the population. Using this insight, it is possible to calculate the average
difference between the line of equality, 𝑥, and the Lorenz curve, which is the same
as the surface between 𝑥 and 𝐿(𝑥). The lower triangle of the Lorenz diagram has a
surface of 1/2. Thus, to get a coefficient that lies between 0 and 1, the integral of
the difference 𝑥 − 𝐿(𝑥) must be multiplied by two to get the following expression
for the Gini coefficient:
1

1

Gini = 2 ∫0 (𝑥 − 𝐿𝐶 (𝑥))𝑑𝑥 = 1 − 2 ∫0 𝐿𝐶 (𝑥)𝑑𝑥 .
Next, expressions 3.30 to 3.32 can be used to calculate the Lorenz integral:
𝑏𝑇1 𝑏𝑇1 𝑥

∫0

1
∫0 𝐿𝐶 (𝑥)𝑑𝑥 . =

=

=

𝑐̅

𝑇 𝑏2 𝑇12 +𝑥 2

𝑤𝑑𝑥 +∫𝑏𝑇1

1

2𝑐̅

1 (𝑏2 +𝑣)𝑇12 −2𝑣𝑇1 𝑥+(1+𝑣)𝑥 2

𝑤𝑑𝑥 +∫𝑇

2𝑐̅

1

𝑤𝑑𝑥

,
𝑇13 𝑏3
2𝑐̅

𝑤+

(1+3𝑏2 −4𝑏3 )𝑇13
6𝑐̅

𝑤+

1+𝑣−3𝑣𝑇1 +3(𝑏2 +𝑣)𝑇12 −(𝑏3 +𝑣)𝑇13
6𝑐̅

3(𝑏2 +𝑣)𝑇12 −(3𝑏2 +𝑣+1)𝑇13 −3𝑣𝑇1 +1+𝑣
6𝑐̅

𝑤.

𝑤,

(3.36)

It follows that the Gini coefficient is equal to:
1

Gini ≡ 1 − 2 ∫0 𝐿𝐶 (𝑥)𝑑𝑥 =

2𝑇13 (𝜈+𝑏3 )−3𝑇12 (𝜈+𝑏2 )+1+𝜈
3(𝑇12 (𝜈+𝑏2 )−2𝜈𝑇1 +1+𝜈)

.

(3.37)

Note that the Gini coefficient is entirely determined by the threshold value that
divides the agents into investors and workers 𝑇1 , the financial depth parameter 𝑣,
as well as the financial liberalization parameter 𝑏.

FINANCIAL LIBERALIZATION AND INCOME INEQUALITY: THEORY

83

3.4.4 Impact of Financial Liberalization on Income Inequality
We proceed by examining the impact of financial liberalization, a change in 𝑏, on
income inequality. Thereby, we will distinguish between the two cases outlined
above: first, financial liberalization leads to changes in the interest rate on deposits
as well as the cost of borrowing, and second, financial liberalization causes a rise in
financial depth.
We would like to stress at the outset that for the first case, an evaluation of the
impact of financial liberalization on the Gini coefficient is not straightforward.
Note that changes in interest rates, 𝑟𝑙 and 𝑟𝑑 , correspond to changes in population
shares. This implies that financial liberalization does not only affect income shares,
but also population shares. It proves difficult to determine a condition under
which changes in income and population shares are such that the Gini coefficient
unambiguously goes up or down
The relatively easier case arises when financial depth, v, adjusts endogenously
though. In this situation the borrowing cost do not decline but the interest rate on
deposits still does improve. As a result, the income share of savers rises, whereas
that of borrowing investors does not.

Impact of financial liberalization on the Gini coefficient when 𝑻𝟏 is
endogenous
If we write Gini = 𝑓(𝑏, 𝑣, 𝑇1 (𝑣, 𝑏)) the derivative of the Gini coefficient with respect
to parameter financial liberalization parameter 𝑏 is given by:32

𝑑𝐺𝑖𝑛𝑖

=

𝑑𝑏

.

=

32

𝑑𝑓

𝑑𝑓 𝑑𝑇

part 1

part 2

1
,
⏟ + 𝑑𝑇
𝑑𝑏
𝑑𝑏
⏟1 ⏟
(−)
⏟
(−)
⏟ (−)

2𝑏𝑣 2 (2𝑣𝑏6 +2𝑏6 +6𝑏4 𝑣 2 +6𝑏4 𝑣+𝑏3 𝑣 3 +3𝑏𝑣 3 −(3𝑏5 𝑣 2 +3𝑏5 𝑣+4𝑣 3 ))
3(𝑏2 +𝑣)2 (𝑣+𝑏2 𝑣+𝑏2 )2

≶ 0.

Details about the different parts of the derivative can be found in the appendix.

(3.38)
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The derivative can be positive or negative. Part 1 in the first line of expression

3.38 shows that, keeping everything else constant, an increase in 𝑏 reduces the
Gini coefficient. The intuition is that a fall in 𝑏 lowers the wedge between the
deposit rate and the cost of borrowing. In other words, the income gap between the
bottom and upper parts of the income distribution gets smaller.33 The rise in
income of agents in the bottom of the distribution implies a larger income share
for savers. Presumably, if the income share of the bottom income group increases
with financial liberalization, income inequality should be lower.
But financial liberalization also generates higher incomes for individuals at the
top of the income distribution owing to a reduction in borrowing cost 𝑟𝑙 , which is
highlighted by the second part of the derivative in 3.38. Thus, if the lower income
bracket receives a larger proportion of total income, and at the same time the very
top income bracket also receives a larger proportion, the net effect may be wider
inequality.
In order to see the impact of financial liberalization directly in terms of income
shares, we study the derivatives of 𝐿𝐶(𝑇1 ), and 𝐿𝐶(𝑇2 ) with respect to parameter 𝑏.
Recall that the income shares owned by savers, investors and borrowing investors
are equal to 𝐿𝐶(𝑇2 ), 𝐿𝐶(𝑇1 ) − 𝐿𝐶(𝑇2 ) and 1 − 𝐿𝐶(𝑇1 ), respectively.
v

Using that, in equilibrium, 𝑇1 = (ν+b2 ) and 𝑇2 = 𝑏𝑇1 , the derivatives are given by:
𝑑𝐿𝐶(𝑇1 )

.

=

.

=

𝑑𝑏

𝑑𝐿𝐶(𝑇2 )
𝑑𝑏

−2𝑏𝑣 2 (2𝑣+2𝑏2 𝑣+𝑏4 𝑣+2𝑏2 +𝑏4 )
(𝑏4 𝑣+𝑏4 +𝑏2 𝑣 2 +2𝑏2 𝑣+𝑣 2 )2

−4𝑏𝑣 2 (𝑏4 𝑣+𝑏4 −𝑣 2 )
(𝑏2 𝑣 2 +2𝑏2 𝑣+𝑏4 +𝑣 2 +𝑏4 𝑣)2

< 0,

≶ 0.

(3.39)

(3.40)

The second derivative can be both positive and negative, while the first
derivative is unambiguously negative. This means the income share of borrowing
investors 1 − 𝐿(𝑇1 ) increases with financial liberalization. The effect on the income
shares of savers and investors cannot be signed.

33 Only the income, or consumption, of the bottom group of the distribution is directly affected
by a change in financial liberalization parameter b.
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In addition to shifts in income shares, financial liberalization entails changes in
population shares. As mentioned above, individuals take interest rates as given.
Given lower borrowing cost, some additional individuals will choose to borrow.
Consequently, the population share of borrowing investors 1 − 𝑇1 increases. The
change in the population share of savers 𝑇2 is ambiguous though (see the derivative
𝑑𝑇2 ⁄𝑑𝑏 in equation 3.20).
When income and population shares adjust simultaneously, the overall change
in inequality is hard to sign. For a clearer understanding of this point, we present
the described effects in the Lorenz diagram in figure 3.6.

1

𝐿𝐶(𝑇1 )
𝐿𝐶(𝑇1′ )
𝐿𝐶(𝑇2′ )
𝐿𝐶(𝑇2 )
0

𝑇2 𝑇2′

𝑇1′

𝑇1

1

Figure 3.6: Adjustments in population and income shares after
financial liberalization
Notes: This figure depicts one possible example for the impact of financial
liberalization on the Lorenz curve. The x-axis represents population shares: 𝑇2 is
the proportion of savers, 𝑇1 − 𝑇2 is the proportion of agents who invest their
initial wealth but do not borrow, and 1 − 𝑇1 is the proportion of borrowing
investors. The corresponding income shares can be read off from the y-axis.
These are 𝐿𝐶(𝑇2 ), 𝐿𝐶(𝑇1 ) − 𝐿𝐶(𝑇2 ) and 1 − 𝐿𝐶(𝑇1 ) for savers, investors and
borrowing investors, respectively. It is assumed that the population shares of
both borrowing investors and savers rise, so do their income shares.
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The reader should realize that the adjustments shown in the figure provide just

one example of how financial liberalization affects population and income shares.
In figure 3.6 it is assumed that the population shares of both borrowing
investors and savers rise, so do their income shares.
Note that the income increase at the top of the distribution is greater than at the
bottom. Many other possible adjustments in income and population shares are
conceivable. Therefore, the overall effect of financial liberalization is difficult to
predict. However, considering the level of financial depth may be helpful.
As we have shown in figures 3.1 and 3.2, the impact of financial liberalization on
the lending and deposit rates depends on the level of financial depth 𝑣. If financial
depth is sufficiently high, the rise in the deposit rate exceeds the decline in the
lending rate. In other words, the effect of financial liberalization on the lending
rate decreases with financial depth since 𝑑2 𝑇1 /𝑑𝑏𝑑𝑣 > 0. At the same time, the
impact of financial liberalization on the deposit rate increases since 𝑑 2 𝑇2 /𝑑𝑏𝑑𝑣 <
0. As a consequence, the income per saver may increase disproportionately, so may
their income share. Moreover, in appendix 3.A.1 we show that the impact of
financial liberalization on the wedge (part 1 in expression 3.38) is increasing in v.
By contrast, the impact on the borrowing cost is decreasing in v, reducing the
positive effect of financial liberalization on income inequality (part 2 in expression
3.38). Thus, income inequality is more likely to decrease at high levels of financial
depth. We cannot push a particular value of financial depth, because the
relationship between financial liberalization and income inequality is highly nonlinear in financial depth. But we can say that if financial depth is high, income
changes occurring in the bottom part of the income distribution are greater than
those occurring at the top. Since those changes are beneficial for savers, the Gini
coefficient tends to fall. Intuitively, if financial depth is high, the economy has the
capacity to absorb the additional funds that become available in the wake of
financial liberalization. As a consequence, the efficiency effect dominates. By
contrast, if financial depth is low, there tends to be an oversupply of funds
following financial liberalization, attenuating the rise in the deposit rate.
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Impact of financial liberalization on the Gini coefficient when 𝒗 is
endogenous
When the level of financial depth 𝑣 is endogenous, we can write Gini =
𝑓(𝑏, 𝑣(𝑇1 , 𝑏), 𝑇1 ). The derivative with respect to b is given by:34
𝑑𝑓

𝑑𝐺𝑖𝑛𝑖
𝑑𝑏

⏟
𝑑𝑏
(−)
⏟

=
.

part 1

= −

𝑑𝑓 𝑑𝑣

+ ⏟ ⏟,
𝑑𝑣 𝑑𝑏
(+)
⏟ (+)
part 2

2𝑏𝑇12 (−𝑏3 𝑇12 −3𝑏𝑇1 +2𝑇1 +2)
3(𝑇1 𝑏2 +1)2

< 0.

(3.40)

It is easy to show that, given our parameter restrictions 𝑇1 < 1 and b < 1,
financial liberalization unambiguously lowers the Gini coefficient implying less
income inequality. The main intuition for this result is that the interest rate on
deposits increases, while the borrowing cost stay constant.
A rise in parameter 𝑏 lowers the wedge between the two interest rates 𝑟𝑙 and 𝑟𝑑 ,
reducing the Gini coefficient. The second effect is a rise in financial depth v. Recall
our assumption that v adjusts such that threshold 𝑇1 does not change. The rise in v
tends to increase income inequality because each borrowing investor can borrow a
larger amount, invest more and generate a higher income. However, borrowing
investors must also repay a larger loan. The second effect never outweighs the fall
in the wedge, which means the overall effect on the Gini coefficient is negative.
Again examining the adjustments in income shares proves useful in order to
understand the decline in income inequality. Using that financial depth equals
𝑣 = 𝑏 2 𝑇1 /(1 − 𝑇1 ), the derivatives of the income shares 𝐿𝐶(𝑇2 ) and 𝐿𝐶(𝑇1 ) are given
by:
𝑑𝐿𝐶(𝑇1 )
𝑑𝑏

34

.

=

2𝑏𝑇12 (1−𝑇1 )
(𝑇1 𝑏2 +1)2

> 0,

We prove the signs of the derivatives in the appendix.

(3.41)
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𝑑𝐿𝐶(𝑇2 )
𝑑𝑏

.

=

4𝑇12 𝑏
(𝑇1 𝑏 2 +1)2

> 0.

(3.42)

The derivatives imply that the income share of savers 𝐿𝐶(𝑇2 ) increases with
financial liberalization, while that of borrowing investors 1 − 𝐿𝐶(𝑇1 ) falls. If the
bottom group receives a larger share in total income, and the top group a smaller,
overall inequality declines. Intuitively, when measured in relative terms, inequality
only improves if households in the bottom benefit disproportionately than betteroff households. This is the case when v is endogenous as borrowing cost do not fall.
By the same token, if financial depth adjusts, it is less likely that distortions
undermine the efficiency effect. And it is the efficiency effect which mainly helps
agents at the bottom of the income distribution.

3.5 Discussion and Conclusion
With this research, we have sought to investigate the relationship between
financial liberalization and income inequality. To this end, we have built a simple
model in which agents save, invest and/or borrow. In addition, the model features
a banking sector that is subject to financial liberalization polices. All saving and
borrowing takes place via the banking sector. Thus, the banking sector creates a
transmission channel between financial liberalization and income inequality.
In our model, financial liberalization had two different effects on the banking
sector. First, it led to changes in both the borrowing cost and the interest rate on
deposits. Second, we assumed that financial liberalization affects financial depth,
in addition to its impact on the wedge between the cost of borrowing and interest
rate on deposits. Note that in both cases financial liberalization implied an
improvement in the efficiency of the banking sector due to the declining wedge.
But importantly, the impact of financial liberalization via financial depth was only
present in the second case. As we have shown, the two cases had crucial
implications for the relationship between financial liberalization and equilibrium
income inequality.
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When there is only an efficiency effect, financial liberalization reduces income
inequality only if financial depth is high. Intuitively, if financial depth is high, the
economy has the capacity to absorb the additional funds that become available due
to financial liberalization. As a consequence, the efficiency effect dominates.
Conversely, if financial depth is low, there tends to be an oversupply of funds
following financial liberalization, attenuating the rise in the deposit rate. This last
effect undermines the positive income effect for savers, while borrowers gain
disproportionately from financial liberalization. When both financial depth and
efficiency improve, income inequality decreases unambiguously. The main
intuition for this outcome is that savers gain twice: there is a fall in the wedge, and,
in addition, the deposit rate tends to increase because of increasing credit demand.
Given these two main findings, the outcome of financial liberalization remains
an empirical question. Therefore, the next chapter will be devoted to an empirical
investigation into the impact of financial liberalization on income inequality. More
precisely, we want to test the following two predictions:
1.

The effect of financial liberalization on income inequality
depends on the level of financial depth.

2.

Financial liberalization reduces income inequality via financial depth.

We would like to mention three major limitations of our analysis. First, we
assumed that there is a positive link between financial liberalization and financial
depth. However, as pointed out in the literature survey in section 3.2, this is need
not be the case. In particular, competitive pressures in the wake of financial
liberalization might deteriorate financial depth. How such a negative relationship
plays out on income inequality merits further research. Second, the Gini coefficient
as a summary measure of income inequality has its shortcomings. In particular, it
is silent on which parts of the income distribution are affected by financial
liberalization. Our analysis of income and population shares provided additional
insights though. Third, when we analyzed the case with endogenous financial
depth, we assumed that the change in financial depth is such that borrowing cost
remain constant. This is a very strong assumption since in reality we may expect
adjustments in both the amount individuals can borrow and borrowing cost.
However, this assumption allowed us to pin down the impact of financial
liberalization on equilibrium income inequality.
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Despite these limitations, we see our analysis as an important step in the
attempt to understand the impact of financial liberalization on income inequality.
Yet, more research is needed into how other financial liberalization policies relate
to income inequality. Such research may also enhance our understanding of how
policies influence economic growth, because changes in income distribution
inform us about the channels through which policies affect the economy. This is a
point to which Kuznets (1955) alluded several decades ago.
There are various possibilities for future research. The first refinement concerns
the impact of financial liberalization on financial stability and the probability of
crisis. Some scholars view increasing capital account liberalization and unfettered
capital flows as serious threads to financial stability (see, e.g., Demirgüç-Kunt and
Detragiache, 1998; Stiglitz, 2000; Rancière et al., 2006). One relevant channel
through which crises affect the distribution of income is crisis vulnerability
because poor individuals are highly susceptible to negative shocks as they lack the
means to insure themselves against risk. In addition, they are often adversely
affected by economic measures to combat crises (Ocampo et al., 2008). Second, we
did not explicitly model the labor market. In the model, labor is uniform with
respect to productivity implying that every worker earns the same wage. This
neglects the findings of research that explains wage differentials by skill
differentials and acquired human capital (for a review see Acemoglu, 2002). In this
regard, financial liberalization might alter the relative price of skilled labor.
Another labor market channel concerns the bargaining power of workers, which
could be undermined by financial liberalization (Jayadev, 2007). Third, there
obviously are other financial liberalization policies that could have important
implications for income inequality. For example, liberalization of restrictions on
bank entry could divert domestic deposits to entering foreign banks. As a result,
domestic banks need to rely on non-deposit-based funding by borrowing from
other banks. Consequently, the cost of borrowing may rise (Rashid, 2011).
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3.A Appendix
3.A.1 Derivative of the Gini with respect to b if 𝑻𝟏 is endogenous
The derivative of the Gini coefficient, Gini = 𝑓(𝑏, 𝑣, 𝑇1 (𝑣, 𝑏)), with respect to b is
given by:
𝑑𝑓

𝑑𝐺𝑖𝑛𝑖
𝑑𝑏

..

⏟
𝑑𝑏
(−)
⏟

=

part 1

+

𝑑𝑓 𝑑𝑇1

𝑑𝑇
𝑑𝑏
⏟1 ⏟
(−)
⏟ (−)

.
(3.A.1)

part 2

The first part of the derivative equals:
𝑑𝑓
𝑑𝑏

=

.

−2𝑏𝑣 2 ((−𝑏3 −3𝑏+ 4)𝑣 3 +(−𝑏 3 +2𝑏2 −2𝑏+ 4)3𝑏 2 𝑣 2 +(4𝑏2 −3𝑏+ 12)𝑏4 𝑣+ 4𝑏6 ))
3(𝑏 2 + 𝑣)3 (𝑣 + 𝑏2 𝑣 + 𝑏2 )2

< 0.

(3.A.2)

The nominator of equation 3.A.2 is negative, while the denominator is positive.
The second part consists of two derivatives which are given by:
𝑑𝑓
𝑑𝑇1

𝑑𝑇1
𝑑𝑏

−(2𝑏2 𝑣(𝑏2 − 𝑣𝑏 + 2𝑣))

.

= .((𝑏2 + 𝑣)(𝑣 + 𝑏2𝑣 + 𝑏2)) < 0, and

.

= .(𝑏2 + 𝑣)2 < 0.

−2𝑏2 𝑣

(3.A.3)

(3.A.4)

Both derivatives are negative. Combining the last two derivatives yields the
following expression for part 2:
𝑑𝑓 𝑑𝑇1
𝑑𝑇1 𝑑𝑏

. =

12𝑏3 𝑣 2 (𝑏 2 −𝑣𝑏+2𝑣)
3(𝑏 2 + 𝑣)3 (𝑣 + 𝑏2 𝑣 + 𝑏2 )

> 0..

(3.A.5)

The derivative in 3.A.2 (part 1 in 3.A.1) tends to be larger than expression 3.A.5
(part 2 in 3.A.1), if financial depth v is high. To see this, we take the cross partial
derivative of 𝑑𝑓 ⁄𝑑𝑏 with respect to v and, for the sake of convenience, evaluate it at
𝑏 = 1:
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𝑑(

𝑑𝑓
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𝑏=1

≶ 0..

(3.A.6)

As can be seen, expression 3.A.6 is positive if v is large. Next, we take the cross
partial derivatives of expressions 3.A.5 again evaluating them at 𝑏 = 1 which yields
the following expression for part 2:
𝑑(

𝑑𝑓 𝑑𝑇1
)
𝑑𝑇1 𝑑𝑏

𝑑𝑣
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−8 𝑣 4 +16𝑣 2 +8𝑣
(2𝑣+1)2 (𝑣 +1)4

≶ 0..

(3.A.7)

Expression 3.A.7 shows that the cross partial derivative is negative for large
values of v. Thus, the effect of financial liberalization b on part 1 is increasing in
financial depth v, whereas the effect of b on part 2 is decreasing in financial depth.
Consequently, it is more likely that the Gini coefficient is reduced by financial
liberalization if v is high.

3.A.2 Derivative of the Gini with respect to b if v is endogenous
The derivative of the Gini coefficient, Gini = 𝑓(𝑏, 𝑣(𝑇1 , 𝑏), 𝑇1 ) with respect to 𝑏 is
given by:
𝑑𝑓
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2𝑏𝑇12 (−𝑏3 𝑇12 −3𝑏𝑇1 +2𝑇1 +2)
3(𝑇1 𝑏2 +1)2

< 0.

(3.A.9)

The term in parentheses is unambiguously positive. Thus, the overall term is
negative. For the sake of completeness, we report the derivatives of the parts 1 and
2. The derivative of part 1 is given by:
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The derivatives of the second part are:
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(3.A.11)

(3.A.12)

4
Financial Liberalization and
Income Inequality: Empirics
Chapter 4 - Financial Liberalization and Income Inequality: Empirics

4.1 Introduction
The significant rise in income inequality in many countries since the 1980s is a welldocumented fact (OECD, 2014). Various potential drivers of this trend have been
examined such as technological change (Autor et al., 1998; Card and DiNardo, 2002),
growth (Barro, 2000) and institutions (Acemoglu et al., 2013). This chapter investigates
the role of financial liberalization. In the process, the model of chapter 3 will guide our
choices regarding the empirical approach and data.
In chapter 3 we first considered the case that financial liberalization enhances the
efficiency of the banking sector. We then assumed that financial liberalization increases
financial depth, in addition to its impact on efficiency. Our theoretical analysis led to two
main findings. First, the impact of financial liberalization on income inequality depends
on the level of financial depth. In particular, if financial depth is high, financial
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liberalization tends to lower income inequality. Second, in the model version with
endogenous financial depth, financial liberalization unambiguously reduces income
inequality.35
Given these two findings, we intend to test the following two predictions:
1.

The effect of financial liberalization on income inequality depends on the
level of financial depth.

2.

Financial liberalization reduces income inequality via financial depth.

In order to test these predictions we will first estimate a model that includes an
interaction term between financial liberalization and the lagged level of financial depth.
The interaction term allows us to examine if the effect of financial liberalization varies by
level of financial depth. Afterwards, we will add current financial depth in order to see to
what extent the relation between financial liberalization and income inequality changes
once we control for the size of the financial sector.
Estimating the relationship between financial liberalization and income inequality
involves several challenges. First, data on income inequality in case of many countries is
of poor quality. A major drawback is that there is no standardized income concept. As a
result, income inequality data lack consistency across countries and over time. Second,
whereas in theory financial liberalization and financial depth can be modelled as distinct
phenomena, it is difficult to disentangle the two in empirical data. For example, if
financial liberalization is a determinant of financial depth, this effect will implicitly show
up in financial depth data. This could give rise to multicollinearity problems, leading to
unstable and insignificant coefficients of our main variables. Third, we will include a
diverse set of countries in our dataset that differ in many institutional aspects. Fourth,
financial liberalization might respond to current or future income inequality such that
OLS produces biased coefficient estimates.
In this chapter, we will deal with these challenges as follows. First, we will use a
revised and updated dataset on income inequality by Galbraith and Kum (2005). Income
inequality is measured as the Gini coefficient of pre-tax household income. This dataset
has several advantages, including its coverage of more than 100 countries over the last
four decades. Second, we use lagged values of private credit over GDP as a measure of
financial depth and interact it with current values of financial liberalization. As we will
In chapter three we considered a special case in that financial liberalization improves financial depth
such that the borrowing cost remain constant.
35
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see, this results in stable and significant estimates of the interaction term. Third, we will
control for unobserved country characteristics. In addition, we will include a full set of
year dummy variables to capture aggregate trends in inequality beyond financial
liberalization. Fourth, we employ the Generalized Method of Moments (GMM) estimator
to deal with measurement error and reverse causality.
In line with the theoretical framework of the previous chapter, we will focus on two
types of financial liberalization, namely capital account and reserve requirement
liberalization. We operationalize capital account liberalization by using the KAOPEN
index that captures the degree of openness in capital account transactions (Chinn and
Ito, 2008). Since no readily available measure of reserve requirement liberalization
exists, we rely on data reported in the International Financial Statistics (IFS) of the IMF
in order to calculate the required reserves ratio of banks. Broadly speaking, this ratio
measures the amount of deposits that banks must keep on reserve in the form of liquid
assets as a fraction of total deposits.
This chapter is structured as follows. In section 4.2, we briefly review the existing
empirical literature. Section 4.3 outlines our econometric methodology. Section 4.4
describes the data. Section 4.5 presents our results. We conduct robustness checks in
section 4.6. Finally, section 4.7 concludes.

4.2 Review of the Empirical Literature
There exist a few empirical studies that examine the impact of either financial depth or
financial liberalization on income inequality. On the basis of a rigorous empirical
analysis, Beck et al. (2007) conclude that private credit reduces income inequality.
Asongu (2011) estimates the effect of various indicators of financial deepening on the
income distribution in African economies. His analysis suggests that financial deepening
increases the income share of poorer individuals via public and private investment
channels. However, his results also indicate that financial deepening deteriorates the
income distribution via increases in foreign direct investments.
Cornia and Kiiski (2001) suggest that both external and internal financial
liberalization policies correlate positively with income inequality in many developing
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countries. They allude to several reasons for this finding, such as the lack of good
institutions and market imperfections. Focusing on Sub-Saharan Africa, Kai and
Hamoni (2009) find that financial liberalization is associated with more income
inequality. By contrast, financial deepening reduces income inequality. Azzimonti et al.
(2012) show that inequality increases with international financial market integration
because of governments choosing higher levels of public debt. Kunieda et al. (2014)
point out that the effect of private credit crucially depends on the degree of economic
openness. According to their findings, private credit improves income distribution in
closed economies, but worsens it in open economies.
The majority of the aforementioned studies do not discuss the relationship between
financial liberalization and financial depth, and how this might influence their empirical
models, despite empirical evidence that financial liberalization and financial depth are
linked. Chinn and Ito (2006) find that financial openness has a positive effect on equity
market development, and this effect appears to be stronger in countries with greater
financial depth. Conversely, financial depth does not seem to be a significant
determinant of financial liberalization (Chinn and Ito, 2006). Similarly, the results in
Law and Habibullah (2009) suggest that domestic financial sector reforms promote
financial deepening. Claessens et al. (2001) find that banking sector liberalization
improves the functioning of national banking systems and quality of financial services.
Laeven (2003) investigates to what extent the liberalization of the banking sector
alleviates financial restrictions and the external cost of the capital premium in
developing countries. His results indicate that financing constraints of small firms are
reduced, whereas those of large firms tighten.
Given the empirical evidence of a positive relationship between financial liberalization
and financial depth, we aim at analyzing income inequality, financial liberalization and
financial depth within a joint empirical framework. This may help us to reconcile the
ambiguous relationship between financial liberalization and income inequality that is
borne out by the data in table 4.A.1 of the appendix. The table presents the Gini
coefficient along with an index measure of financial liberalization for the years 1975 and
2000 by Abiad et al. (2010). The index aggregates seven different dimensions of
financial liberalization and can take values from one to 21, with 21 indicating full
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liberalization.36 The Gini coefficient characterizes the extent of inequality. It ranges
between zero and one. Whereas a value of zero means that everyone has exactly the same
income, a value of one indicates that one person earns all the income and everyone else
nothing. The figures in the table suggest that all countries have experienced significant
increases in the level of financial liberalization. By comparison, the development of the
Gini coefficient is less clear-cut. In some countries it has increased considerably, while in
others it has remained relatively stable. Overall, there seems to be little evidence of a
systematic pattern to both income inequality and financial liberalization.

4.3 Econometric Methodology
We first want to examine the efficiency effect of financial liberalization on income
inequality. The efficiency effect captures the direct effect of financial liberalization,
keeping financial depth constant. In the model of chapter 3, efficiency was related to the
wedge between the interest rate on deposits and the cost of borrowing. We conjecture
that sign and magnitude of this effect hinge on financial depth. In our econometric
specification this will be reflected by an interaction term between financial depth and
financial liberalization. Afterwards, we intend to assess if the efficiency effect of financial
liberalization on income inequality partly works via financial depth. If this is true, we
expect to see a change in the coefficient on financial liberalization as a consequence of
including current financial depth in our regression model. The reason is that if financial
depth is omitted from the equation, the coefficient on financial liberalization will pick up
the direct effect of financial liberalization as well as the indirect effect via financial
depth. A priori, it is difficult to predict which mechanism, or even if both of them are
evident in the data. Our empirical analysis shall shed further light on this important
problem.

The seven dimensions are: 1) credit controls, 2) interest rate controls, 3) entry barriers, 4) securities
market policies, 5) privatization of financial institutions, 6) restrictions on international financial
transactions, and 7) bank regulations.
36
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Testing prediction 1:
The effect of financial liberalization on income inequality depends on the
level of financial depth.
To test the first prediction, we consider the following econometric model:

𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡

= 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝜌𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡−1 + 𝜆𝑓𝑙𝑖𝑏𝑖,𝑡 + 𝛽𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1
+𝛿(𝑓𝑙𝑖𝑏𝑖,𝑡 × 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 ) + 𝒙′𝒊𝒕 𝜸 + 𝜂𝑖 + 𝜇𝑡 + 𝜀𝑖,𝑡 .

(4.1)

In this equation, 𝑡 (𝑡 = 1, … , 𝑇) and 𝑖 (𝑖 = 1, … , 𝑁) denote time and country,
respectively. The variable 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡 represents our measure of income inequality. Its
lagged value 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡−1 is included on the right-hand side to accommodate
persistence in income inequality data. The variable 𝑓𝑙𝑖𝑏𝑖,𝑡 denotes financial
liberalization. In line with our theoretical analysis we will consider reductions in
required reserves and capital account liberalization. Another important variable
concerns the level of financial depth called 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡 . The reason for using the lagged
value of financial depth will become clear below. A description of how we measure
income inequality, financial depth and financial liberalization will be provided in the
next section.
′
𝑥𝑖,𝑡
is a 𝑘 × 1 column vector of control variables. Country and time fixed effects are

denoted by ηi and μt, respectively. Finally, we assume that the error term 𝜀𝑖,𝑡 has zero
mean conditional on the regressors, 𝐸[𝜀𝑖,𝑡 |𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡−1 , 𝑓𝑙𝑖𝑏𝑖,𝑡 , 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 , 𝑓𝑙𝑖𝑏𝑖,𝑡 ×
𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 , 𝒙′𝑖,𝑡 , 𝜇𝑡 , 𝜂𝑖 ] = 0 ∀ 𝑖, 𝑡.
We will include controls for inflation, trade openness, secondary school enrollment as
a measure of human capital, the age structure of the population, population growth, and
real per capita GDP growth. This choice is guided by the related empirical literature on
income inequality and financial depth (Beck et al., 2007; Dollar and Kraay, 2002).
Furthermore, research has established links between income inequality and the
mentioned control variables. Concerning inflation, low income households are generally
more vulnerable to increases in the price level as they have a higher portion of cash in

FINANCIAL LIBERALIZATION AND INCOME INEQUALITY: EMPIRICS

101

total purchases (Albanesi, 2007). Trade openness is a driver of income inequality since
the international exchange of goods and services leads to adjustments in relative factor
demands such as skilled versus unskilled labor (Anderson, 2005). Human capital needs
to be considered due to higher returns to education (Goldin and Katz, 2007). The share
of the population younger than 15 or older than 65 years of age is a relevant
demographic variable because inequality could be lower among retirees (but so is their
average income) (Perotti, 1996). Another relevant demographic variable concerns
population growth: countries with a smaller population growth rate have a different
cohort structure than countries with a fast growing population (Deaton, 1997). Finally,
the fact that economic growth explains some of the variation in income inequality was
already pointed out by Kuznets (1955) several decades ago. Although the precise shape of
the relationship between growth and income inequality has been a matter of intense
debate (Gallup, 2012).
In equation 4.1, the coefficients of main interest are 𝜆 and 𝛿. The effect of financial
liberalization is captured by 𝜆. The coefficient on the interaction term 𝛿 reflects whether
the effect of financial liberalization depends on financial depth. In line with our
theoretical model of chapter 3 we expect a negative coefficient on the interaction term.
Assuming that financial liberalization leads to more income inequality (𝜆 is positive), a
negative coefficient on the interaction term implies that financial depth dampens the
positive effect of financial liberalization on income inequality.
The specification in equation 4.1 rests on the assumption that financial depth stays
constant following a financial liberalization. However, we are aware of the fact that
financial liberalization might induce changes in financial depth. If this is the case, the
estimates of 𝜆 and 𝛿 are unstable. With hindsight we can confirm that 𝜆 and 𝛿 show
unstable behavior, when we interact financial liberalization in period 𝑡 with current
financial depth.37 However, this instability is mitigated once we use the lagged level of
financial depth.

37 Eichengreen et al. (2011) are faced with a problem that is akin to the correlation of financial
liberalization and financial depth. They interact financial liberalization with financial crisis variables.
Arguably, financial liberalization might be a precursor of financial crisis. But they point out that such a
relationship does not inhibit unbiased coefficient estimates.
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Testing prediction 2:
Financial liberalization reduces income inequality via financial depth.
In order to test if the impact of financial liberalization on income inequality is channeled
through financial depth, we will estimate the following model:

𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝜌𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡−1 + 𝜆𝑓𝑙𝑖𝑏𝑖,𝑡 + 𝜃𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡
+𝛽𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 + 𝛿(𝑓𝑙𝑖𝑏𝑖,𝑡 × 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 ) + 𝒙′𝒊𝒕 𝜸 + 𝜂𝑖 .
+𝜇𝑡 + 𝜀𝑖,𝑡 .

(4.2)

Note that this specification is similar to the one in equation 4.1. The only difference is
that equation 4.2 includes 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡 in period 𝑡 as an additional variable. We use the
same notation as before. Therefore, the variable definitions are identical. But
importantly, the meaning of the coefficient on financial liberalization 𝜆 is now different.
Coefficient 𝜆 represents the effect of financial liberalization adjusted for financial depth.
Assuming that financial depth correlates positively with financial liberalization and
negatively with income inequality, we would expect that the coefficient on financial
liberalization is greater in magnitude compared with its value in specification 4.1.

Estimator
We do not estimate the above specified models by ordinary least squares (OLS) for
several reasons. First, in standard a within regression the regressor (𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡 −
̅̅̅̅̅̅̅̅̅̅̅̅̅̅
𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖 )

is by construction correlated with the error term (𝜀𝑖,𝑡 − 𝜀̅𝑖 ) leading to a

downward bias in the estimate of its coefficient given that the number of periods of our
panel is small (Nickell, 1981).38 Second, the relationship between income inequality and
financial liberalization might suffer from reverse causality. For example, a more unequal
distribution of resources raises pressure to protect financial markets and control capital
flows. Moreover, our measures of financial liberalization might be imperfect. These

38

The bar on top of a variable indicates its average value.
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problems imply violations of the exogeneity assumption. Also, the set of control
′
variables in 𝑥𝑖,𝑡
might not be strictly exogenous.

On account of the described issues, we use a generalized method of moments (GMM)
estimator. This means we take first differences of the regression equations to purge
time-invariant fixed effects. We then choose suitably lagged levels of the variables as
internal instruments. To improve the finite sample properties of the estimator, we
augment the equation in first differences with that in levels where lagged first differences
serve as instruments (Blundell and Bond, 1998). The validity of the second set of
instruments rests on the assumption that changes in the instrumenting variables are
uncorrelated with ηi. Following Blundell and Bond (1998), we report two specification
tests, namely, the Hansen test, which evaluates the validity of the instruments, and a test
that the error term exhibits no second-order serial correlation.
For the estimations, we will employ a five-year panel which means that we take one
observation every five years. We prefer this approach over taking five-year averages
because averaging would lead to a non-trivial form of serial correlation, rendering
consistent estimation more difficult.39
There are three main reasons for working with five-year instead of yearly data. First,
we are interested in the long-run relationship between financial liberalization and
inequality. Second, financial liberalization might generate short-term fluctuations in
other explanatory variables such as GDP per capita growth. As a consequence, if
financial liberalization influences income inequality via short-term movements in GDP
per capita, a model based on yearly data is more likely to find that financial liberalization
is not related to income inequality. The third reason is of a merely technical nature and
concerns the fact that the GMM estimator is designed for datasets with small T and large
N. Thus, a five-year panel better satisfies this requirement.
Another point to note is that we run regressions with time effects. Roodman (2009)
suggests that time fixed effects should be included to control for correlation across
individuals in the error term. Finally, we apply Windmeijer’s (2005) correction to our
standard errors to correct the finite sample bias in the two-step standard errors.

In a recent paper on redistribution and inequality, Acemoglu et al. (2013) also work with a five-year
panel, instead of five-year averaged data.
39
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4.4 Data
Income inequality
It proves difficult to find consistent data on income inequality over a long time span. A
data set published by Galbraith and Kum (2005) on estimated Gini coefficients serves
our purposes though. This Gini coefficient has been calculated from pre-tax household
income.
The inconsistency and varying quality of income inequality data is a major issue
because no standardized income concept exits that could serve as a foundation. Several
studies have used a panel data set on Gini coefficients by Deininger and Squire (1996),
which has been incorporated into the World Income Inequality Database (WIID).
However, several studies have drawn attention to important deficiencies in this data
(Atkinson and Bourguignon, 2000; Atkinson and Brandolini, 2001; Galbraith and Kum,
2005).
In response to these concerns, Galbraith and Kum (2005) make a new attempt to
generate more consistent and reliable income inequality data. To this end, they confine
themselves to a narrower concept of income as a starting point. They propose using
manufacturing pay data from the United Nations International Development
Organization (UNIDO) Industrial Statistics. Pay data is narrower in so far as it does not
include other income sources such as transfers. Yet, these data offer accuracy,
consistency, and coverage across many countries because they are based on a systematic
accounting framework called the International Standard Industrial Classification
(Galbraith and Kum 2005). Moreover, the authors point out that pay and income
inequality are highly correlated. In a similar vein, Krueger (1999) stresses that the
demarcation between labor and non-labor income has become increasingly blurred
bsince economic agents derive their earnings from various sources.
The procedure for deriving an estimated measure of income inequality based on
manufacturing pay data involves three steps. First, Galbraith and Kum (2005) calculate
the between-groups component of Theil’s T-statistic, using the different categories in the
UNIDO industrial classification codes as groups. Second, they regress the Gini
coefficient from the Deininger and Squire (1996) data set on their measure of
manufacturing pay inequality and some additional dummy variables that capture the
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conceptual base of each observation (household or per capita, gross or net of taxed,
income or expenditure based measure), as well as the share of manufacturing
employment to total population. Third, they extract the coefficients from the described
regression model. Given the estimated coefficients and data on conditioning variables,
Galbraith and Kum (2005) compute the corresponding Gini coefficient of income
inequality.40 An updated dataset was made available by the end of 2013, which we will
use for our estimations.
Financial liberalization and financial depth
As mentioned above, our choice of measures of financial liberalization is guided by our
theoretical analysis in chapter 3.
We compute the following measure of reserve requirements based on data reported in
the International Financial Statistics (IFS) of the IMF:
required reserves ratio =

reserve money (line14 of IFS)-outside currency (line 14a )
.
money (line 34 )+ quasi-money (line 35 )–outside currency (line 14a )

Similar measures have been used in previous studies of financial repression
(McKinnon, 1991) and related research (Reinhart et al., 2000). In what follows, we will
employ the arithmetic inverse of this ratio such that we will be able to interpret the
estimated coefficients in terms of liberalization.
As regards the second type of financial liberalization, we rely on the capital account
openness index (KAOPEN) developed by Chinn and Ito (2008). A major advantage of
this measure is that it seeks to capture both the strength and extensity of capital account
controls.41 To this end, the two authors incorporate four major categories of restrictions
on external accounts reported in the IMF’s Annual Report on Exchange Arrangements
and Exchange Restrictions (AREAER) and subject them to a principal component
analysis. These four categories are restrictions on capital account transactions, the
presence of multiple exchange rates, restrictions on current account transactions, and an
indicator of the export surrender requirement. Even though the four categories indicate
The estimated Gini coefficient is based on gross (pre-tax) income.
There is a debate in the empirical literature about whether measures of capital account liberalization
should be based on the strength or the extensity of controls. For a discussion of the two types of measures
see Kose et al. (2006).
40
41
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the extensity of controls, Chinn and Ito (2008) argue that due to combining them, their
index is also an appropriate proxy for the strength of capital controls. The basic idea is
that even in countries with an open capital account, capital flows might be controlled by
restrictions on current account transactions or by forcing companies to relinquish export
proceeds. Their index measure takes such caveats into account though.
We measure financial depth as private credit by deposit banks and other financial
institutions over gross domestic product (GDP). This data is well established and has
been used before in studies that explore the impact of financial sector size on income
inequality (see, e.g., Beck et al., 2008; Kunieda et al. 2014).
Control variables
The data for our control variables are well developed and mostly available from standard
sources, as we detail in the appendix.

Description of the data
Our final five-year panel covers 106 countries over the time period 1973 to 2008.
Descriptive statistics of all variables are shown in tables 4.1 and 4.2. Table 4.1 reports
means, standard deviations and the total number of observations separately for more
and less developed countries. A couple of patterns are noteworthy. To begin with, more
developed countries exhibit on average a lower level of income inequality than less
developed countries. Moreover, the first group is characterized by higher levels of capital
account liberalization, reserve requirement liberalization as well as financial depth. In
addition, larger values of schooling, trade openness and GDP growth reflect the higher
level of economic development of this group.
The correlation matrix in table 4.2 shows that income inequality is significantly
correlated with capital account liberalization and financial depth but not with our
measure of reserve requirement liberalization.
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Table 4.1: Descriptive statistics by level of development
upper middle & high
income

lower middle & low
income

N

mean

s.d.

N

mean

s.d.

inequality

460

39.1

7.0

301

47.1

4.4

flib cap.acc.

632

0.5

1.6

629

-0.5

1.3

flib reserves

531

-16.1

17.6

573

-22.7

20.2

findepth (%)

582

57.2

41.1

464

20.5

17.7

schooling

624

39.1

17.0

527

20.2

18.0

trade openness (%)

688

92.3

57.0

604

70.6

39.7

population growth (%)

877

1.4

1.9

727

2.2

1.3

per capita GDP growth (%)

720

1.6

5.8

627

1.5

7.0

inflation (%)

734

25.4

125.1

628

83.7

851.6

age dependency ratio (%)

773

59.5

15.7

712

84.3

15.3

Notes: The level of economic development is based on the classification of the World
Bank. The underlying data is a five-year panel where one observation every five years
from 1973 to 2008 has been used. The variable definitions can be found in table 4.A.2
of the appendix.

Figures 4.1 and 4.2 provide an outlook for the econometric analysis in the next
section. The first figure presents the development of income inequality following an
increase in our measure of capital account liberalization (y-axis). We use the above
described Gini coefficient to measure income inequality. The x-axis shows the time
periods around increases in capital account liberalization. In the picture, capital account
liberalization is equivalent to a positive change in the index measure of Chinn and Ito
(2008). All shifts in the measure are lined up to date zero. In other words, period zero
captures all positive shifts. This allows visualizing average income inequality following
capital account liberalization. We then compute the average over all countries that
experienced a positive shift. Note that we use a five-year panel, implying that the time
periods are based on five-year intervals. For example, period one refers to the first five
years after a positive shift and period two to the second five-year interval.
The solid line includes all countries in the dataset. It does not display a clear trend
change in the wake of capital account liberalization. The bottom line only includes
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countries with a high level of financial depth (proxied by private credit over GDP), where
high means the 75th percentile of the sample distribution. The top line summarizes the
evolution of income inequality in countries with financial depth smaller than the 75 th
percentile. Interestingly, the Gini coefficient declines after capital account liberalization
in countries with large financial depth, while it continues to go up in countries with a
lower level of financial depth. The figure, thus, hints at the moderating role of financial
depth. Moreover, we note that, on average, capital account liberalization is preceded by a
rise in the Gini coefficient. A proper econometric model should take these dynamics into
account by including lagged income inequality as an independent variable.
Figure 4.2 displays how income inequality evolves after a reduction in reserve
requirements. The interpretation of the axes is akin to the one in figure 4.2. Reserve
requirement liberalization means a less negative value of the required reserves ratio.
Date zero captures all increases in this ratio (that means all liberalization events). We are
interested in the development of the Gini coefficient following a rise in the ratio. As can
be seen, the Gini coefficient slightly increases during first five years and exhibits a
decreasing trend thereafter. This general pattern holds for both more and less financially
developed countries.

income inequality (Gini)
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low financial
depth

45
43

all countries

41
39

high financial
depth

37
35
-5

-4

-3
-2
-1
0
1
2
3
4
time periods around capital account liberalization

5

Figure 4.1: Income inequality around capital account liberalization
Notes: This figure presents the development of income inequality around an
increase in the KAOPEN index of capital account liberalization Chinn and Ito
(2008). The underlying data is a five-year panel where one observation every five
years from 1973 to 2008 has been used. The cut-off value for high financial depth is
the 75th percentile of private credit (in log) data. The same pattern prevails, if the
cut-off is at the 50th percentile.

income inequality (Gini)

47

low financial
depth

45
43
41

all countries

39

high financial
depth

37
35

-5

-4
-3
-2
-1
0
1
2
3
4
time periods around reserve requirement liberalization

5

Figure 4.2: Income inequality around reserve requirement liberalization
Notes: This figure presents income inequality around a reduction in required reserves
(which means a less negative required reserves ratio). The underlying data is our fiveyear panel where one observation every five years from 1973 to 2009 has been used.
The cut-off value for high financial depth is the 75th percentile of private credit (in log)
data. The same pattern prevails, if the cut-off is at the 50th percentile.

0.19
(0.00)
0.48
(0.00)
0.40
(0.00)
0.27
(0.00)
-0.05
(0.06)
0.02
(0.41)
-0.04
(0.12)
-0.42
(0.00)

1.00

(2)

0.36
(0.00)
0.08
(0.02)
0.10
(0.00)
-0.01
(0.82)
0.04
(0.19)
-0.07
(0.02)
-0.21
(0.00)

1.00

(3)

0.42
(0.00)
0.26
(0.00)
-0.30
(0.00)
-0.04
(0.22)
-0.06
(0.08)
-0.58
(0.00)

1.00

(4)

0.27
(0.00)
-0.44
(0.00)
0.03
(0.35)
-0.01
(0.78)
-0.69
(0.00)

1.00

(5)

-0.06
(0.02)
0.07
(0.02)
-0.00
(0.99)
-0.25
(0.00)

1.00

(6)

-0.10
(0.00)
-0.00
(0.98)
0.41
(0.00)

1.00

(7)

-0.20
(0.00)
-0.06
(0.02)

1.00

(8)

0.01
(0.80)

1.00

(9)

1.00

(10)

Notes: The underlying data is a five-year panel where one observation every five years from 1973 to 2008 has been used. All
variable definitions can be found in table 4.A.2 of the appendix.

(10)

(9)

(8)

(7)

(6)

(5)

(4)

(3)

flib cap.acc.

(2)

-0.26
(0.00)
flib reserves
-0.01
(0.79)
findepth
-0.47
(0.00)
schooling
-0.43
(0.00)
trade openness
-0.22
(0.00)
population growth
0.43
(0.00)
per capita GDP growth -0.05
(0.18)
inflation
-0.01
(0.83)
age dependency ratio 0.56
(0.00)

inequality

(1)

(1)
1.00

Table 4.2: Correlation matrix
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4.5 Results
Results for prediction 1:
The effect of financial liberalization on income inequality depends on the
level of financial depth.
Table 4.3 contains the first set of results showing estimates of equation 4.1. Columns 1 to
3 refer to capital account liberalization, while the last three columns show results for
reserve requirement liberalization.
Column 1 presents the most basic specification as it only includes the interaction term
and its components, without further control variables.42
The derivative of equation 4.1 with respect to financial liberalization is given by:
𝑑𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖,𝑡 =
𝑑𝑓𝑙𝑖𝑏𝑖,𝑡

𝜆 + 𝛿𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 .

The first coefficient, 𝜆, represents the direct effect of capital account liberalization,
whereas 𝛿 captures to what extent this effect varies by level of financial depth. The point
estimates are 2.26 and -0.78 for 𝜆 and 𝛿, respectively.43 The significantly positive sign on
𝜆 suggests that capital account liberalization tends to increase income inequality. But the
relationship between capital account liberalization and income inequality varies by level
of financial depth, as indicated by the significant coefficient on the interaction term.
More precisely, the negative sign on 𝛿 implies that the greater financial depth, the
smaller (less detrimental) the effect of capital account liberalization on income
inequality is.
In columns 2 and 3 we include per capita GDP growth and further control variables.
The coefficients on capital account liberalization and the interaction term decrease in
magnitude but remain significant. In all regressions, the Hansen test statistic indicates
the validity of the overidentifying restrictions. Moreover, there is no evidence for secondorder autocorrelation (as indicated by the p-values of the AR2 test).
As mentioned above, the detrimental effect of capital account liberalization on income
inequality decreases with financial depth. Thus, an interesting question to ask is above
42
43

The Gini coefficient is measured on a scale of 0 to 100 to enhance the readability of the coefficients.
The predicted values of the Gini coefficient fall inside the desired range between 0 and 100.
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which level of financial depth, capital account liberalization reduces income inequality.
The results in column 3 imply that this cutoff point is at a private credit-to-GDP ratio
greater than 25 percent.44 In our sample, there are 161 observations with a private credit
ratio below and 275 observations above this threshold. Obviously, most of the
observations with a private credit ratio below 25 percent come from low income and
lower middle income countries. Thus, capital account liberalization is more likely to
increase income inequality in these countries.
The second part of table 4.3 looks at reserve requirement liberalization. The
coefficient on the required reserves ratio is negative, but insignificant. Also, the
coefficient on the interaction term is insignificant. One explanation for this
insignificance could be the smaller sample size. Another reason might be that the
required reserves ratio is an imperfect measure. Finally, it might be that banks are
actually not constrained by required reserves. For example, the amount of credit is
determined by deposits and government bond issue rather than by required reserves
(Howell and Bain, 2007).

Results for prediction 2:
Financial liberalization reduces income inequality via financial depth.
Table 4.4 reports results for equation 4.2. It has the same setup as table 4.3. The
coefficient on capital account liberalization is now to be interpreted as the impact on
income inequality when any common effect of the current level of financial depth has
been removed. Compared with table 4.3, the coefficients on capital account liberalization
have increased in magnitude. However, a t-test indicates that the differences between
the coefficients are not statistically significant.45 Thus, the effect of capital account
liberalization on income inequality is similar between specifications 4.1 and 4.2. This
seems to suggest that the impact of financial liberalization on income inequality is not
channeled through financial depth.
44

The derivative of equation 4.1 is given by:

𝑑𝐺𝑖𝑛𝑖𝑖,𝑡
𝑑𝑓𝑙𝑖𝑏𝑖,𝑡

= 𝜆 + 𝛿𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 . In order to determine the

cutoff value for the private credit-to-GDP ratio, we calculate 𝜆 + 𝛿𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ𝑖,𝑡−1 = 0, and rearrange this
equation for 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ. Using the estimates in column 3 of table 4.3 we can calculate the value of 𝑓𝑖𝑛𝑑𝑒𝑝𝑡ℎ
by taking the exponential transformation of (1.6/5).
45
A t-test on the coefficients in column 3 of tables 4.3 and 4.4 yields 0.24
(= (1.9 − 1.63)/√(0.82 + 0.732 )). Thus, we clearly fail to reject the null-hypothesis of equal coefficients.
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Even though the second specification with current financial depth did not generate
significantly different coefficients, a comparison of their Wald statistics reveals that this
specification (equation 4.2) has a slightly better model fit.46 Furthermore, the Hansen
and the second-order autocorrelation tests pass comfortably.
We proceed by analyzing the impact of financial depth via reserve requirement
liberalization in columns 4 to 6 of table 4.4. Interestingly, the inclusion of current
financial depth appears to make a difference concerning the relationship between
reserve requirement liberalization and income inequality. In column 4, the coefficient on
our financial liberalization measure is now greater in magnitude as well as statistically
significant. Still, the difference between the coefficients of tables 4.3 and 4.4 is
insignificant.47 Moreover, the effect of reserve requirement liberalization disappears
when we include further control variables in column 6. Thus, we can conclude that there
also is no convincing evidence that financial depth is a channel through which reserve
requirement liberalization affects income inequality.
To summarize, our estimates indicate that the direct effect of capital account
liberalization is to worsen income inequality. Furthermore, our results suggest that the
impact of capital account liberalization depends on financial depth. By contrast, we did
not find evidence of a significant interaction between reserve requirement liberalization
and financial depth. Moreover, there is no significant evidence that financial depth is a
channel through which either capital account or reserve requirement liberalization affect
income inequality.

The Wald statistics of specifications one (column three of table 4.3) and two (column three of table
4.4) equal 202.5 and 249.2, respectively.
47 A t-test on the coefficients in column three of tables 4.3 and 4.4 yields 0.78 (= (0.22 − 0.07)/
√(0.122 + 0.152 )). Thus, we clearly fail to reject the null-hypothesis of equal coefficients.
46

dependent variable: inequality
Results for capital account
liberalization
(1)
(2)
(3)
L. inequality
0.66***
0.70***
0.70***
(0.15)
(0.13)
(0.08)
flib
2.26*
2.00**
1.63**
(1.17)
(0.91)
(0.73)
flib x L.findepth
-0.78**
-0.69***
-0.51**
(0.35)
(0.27)
(0.22)
L.findepth
-0.09
-0.70
-0.92*
(0.69)
(0.53)
(0.52)
per capita GDP
growth
-0.18**
-0.14**
(0.09)
(0.07)
(0.04)
constant
15.62**
16.55***
19.79***
(7.94)
(6.13)
(5.11)
Control variables
No
Yes
Yes
Year effects
Yes
Yes
Yes
Observations
438
438
436
Groups
106
106
106
Instruments
31
37
67
Hansen-p value
0.16
0.51
0.60
AR2-p value
0.68
0.53
0.60
15.63*
(8.02)
No
Yes
339
89
31
0.93
0.82

16.08*
(9.69)
Yes
Yes
339
89
37
0.76
0.77

0.01
(0.13)

-0.01
(0.08)
(0.05)
28.03***
(7.73)
Yes
Yes
337
89
67
0.33
0.73
(continued)

Results for reserve requirement
liberalization
(4)
(5)
(6)
0.66***
0.67***
0.55***
(0.18)
(0.17)
(0.10)
0.07
0.10
0.19
(0.15)
(0.17)
(0.15)
-0.01
-0.03
-0.06
(0.05)
(0.05)
(0.05)
-0.28
-0.56
-1.57*
(1.27)
(1.04)
(0.88)

Table 4.3: Results for prediction 1
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dependent variable: inequality
Results for capital account
liberalization
(1)
(2)
(3)
L.inequality
0.65***
0.66***
0.66***
(0.13)
(0.13)
(0.09)
flib
2.32**
2.20**
1.90**
(1.18)
(0.99)
(0.82)
flib x L.findepth
-0.83**
-0.79***
-0.60**
(0.33)
(0.28)
(0.24)
L.findepth
0.36
-0.35
-0.26
(0.75)
(0.68)
(0.55)

Results for reserve
requirement liberalization
(4)
(5)
(6)
0.52***
0.53***
0.51***
(0.14)
(0.13)
(0.10)
0.22*
0.25**
0.19
(0.12)
(0.12)
(0.14)
-0.06
-0.07*
-0.06
(0.04)
(0.04)
(0.05)
-0.80
-0.92
-0.94
(1.08)
(0.79)
(1.03)
(continued)

Table 4.4: Results for prediction 2

Notes: This table presents results for the model in equation 4.1. The underlying data is a five-year panel
where one observation every five years has been used. The sample covers 106 countries observed
between 1973 and 2008. The dependent variable is income inequality measured by the Gini coefficient
on the basis of estimated household income inequality. A higher Gini coefficient means more income
inequality. The Gini coefficient is measured on a scale of 0 to 100 to enhance the readability of the
coefficients. Capital account liberalization is measured by the KAOPEN index (Chinn and Ito, 2008).
Reserve requirement liberalization is measured by the arithmetic inverse of the required reserves ratio.
Financial depth is the natural logarithm of private credit over GDP. The set of additional control
variables consists of the natural logarithm of inflation, trade openness, schooling and the age
dependency ratio. For all explanatory variables (except the year effects) lags two to six are used as
GMM-style instruments. Moreover, the collapse option of xtabond2 has been chosen. Windmeijercorrected standard errors are reported in parentheses. Stars indicate significance at the 1%-, 5%-, and
the 10%-level, respectively.

Table 4.3, continued
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dependent variable:inequality
Results for capital account
Results for reserve requirement
liberalization
liberalization
findepth
-0.53
-0.22
-0.44
-0.61
-1.09
-0.71
(0.96)
(0.93)
(0.88)
(0.99)
(1.23)
(0.90)
per capita GDP growth
-0.14
-0.15*
-0.02
-0.02
(0.09)
(0.08)
(0.12)
(0.08)
constant
16.53**
17.83**
20.83***
25.80***
27.85***
30.51***
(7.93)
(8.01)
(7.02)
(6.39)
(7.63)
(8.40)
Control variables
No
Yes
Yes
No
Yes
Yes
Year effects
Yes
Yes
Yes
Yes
Yes
Yes
Observations
438
438
436
339
339
337
Groups
106
106
106
89
89
89
Instruments
33
39
69
33
39
69
Hansen p-value
0.37
0.59
0.42
0.79
0.73
0.35
AR2 p-value
0.69
0.54
0.64
0.83
0.80
0.85
Notes: This table presents results for the model in equation 4.2. The underlying data is a five-year panel
where one observation every five years has been used. The sample covers 106 countries observed
between 1973 and 2008. The dependent variable is income inequality measured by the Gini coefficient
on the basis of estimated household income inequality. A higher Gini coefficient means more income
inequality. The Gini coefficient is measured on a scale of 0 to 100 to enhance the readability of the
coefficients. Capital account liberalization is measured by the KAOPEN index (Chinn and Ito, 2008).
Reserve requirement liberalization is measured by the arithmetic inverse of the required reserves ratio.
Financial depth is the natural logarithm of private credit over GDP. The set of additional control
variables consists of the natural logarithm of inflation, trade openness, schooling and the age
dependency ratio. For all explanatory variables (except the year effects) lags two to six are used as
GMM-style instruments. Moreover, the collapse option of xtabond2 has been chosen. Windmeijercorrected standard errors are reported in parentheses. Stars indicate significance at the 1%-, 5%-, and
the 10%-level, respectively.

Table 4.4, continued.
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4.6 Robustness Checks
In this section, we focus on capital account liberalization because the effects of reserve
requirement liberalization were insignificant in general. We conduct two types of
robustness checks. First, we will gauge to what extent our results depend on very large
and small observations of our income inequality measure, respectively. Therefore, we
will exclude observations with a value of the Gini coefficient more than 1.5 standard
deviations below or above the average. For example, our results might be affected by
countries that are highly unequal but have low levels of capital account liberalization
(candidates include African but also Asian countries). By the same token, our results
could be driven by countries that are financially open but where income is rather equally
distributed. Second, we will exclude Sub-Saharan countries from the sample because
their data is more likely to be of poor quality given that the accuracy of income inequality
data potentially rises with the level of economic development.
We begin by excluding observations of the Gini coefficient that exceed its average
value by more than 1.5 standard deviations. The first three columns of Table 4.5 show
robustness checks of the model in equation 4.1. Overall, we observe slight changes in the
point estimates of both capital account liberalization and the interaction term. These
changes are statistically insignificant though. Columns 4 to 6 of table 4.5 display
robustness checks of the model in equation 4.2. As can be seen, the point estimates of
our main variables are virtually unchanged.
Next, we check in table 4.6 whether our results change if we omit observations with
very small Gini coefficients from the dataset. The results for equation 4.1 appear affected
by this exercise (see columns 1 to 3). More precisely, our main variables lose in terms of
size and significance. Still, the full model in column 3 exhibits significant coefficients,
albeit only at the ten percent level. By comparison, the coefficients of our second
specification in columns 4 to 6 seem less influenced by the omission of observations with
a value of the Gini coefficient 1.5 standard deviations below the average.
Finally, table 4.7 looks at the outcomes when Sub-Saharan countries are dropped
from the sample. It has the same setup as the two previous tables. In the case of both
specifications, there are minor but insignificant changes in the point estimates of the
interaction term and capital account liberalization.

Control variables
Year effects
Observations
Groups
Instruments
Hansen p-value
AR2 p-value

constant

per capita GDP
growth

findepth

L.findepth

flib x L.findepth

flib

L.inequality

16.89**
(7.29)
No
Yes
425
105
31
0.17
0.61

(1)
0.65***
(0.14)
1.90
(1.32)
-0.70*
(0.37)
-0.30
(0.62)

dependent variable: inequality

-0.26***
(0.09)
15.96***
(5.68)
Yes
Yes
425
105
37
0.78
0.62

-0.14**
(0.07)
21.08***
(5.05)
Yes
Yes
423
105
67
0.58
0.58
15.56**
(7.43)
No
Yes
425
105
35
0.14
0.60

-0.23**
(0.11)
14.63**
(6.37)
Yes
Yes
425
105
41
0.68
0.60

Results for capital account liberalization
(2)
(3)
(4)
(5)
0.71***
0.64***
0.64***
0.70***
(0.12)
(0.08)
(0.13)
(0.12)
2.44***
1.86**
2.21
2.60**
(0.90)
(0.87)
(1.35)
(1.05)
-0.79***
-0.59**
-0.79**
-0.86***
(0.25)
(0.25)
(0.36)
(0.29)
-0.67
-0.91**
-0.23
-0.55
(0.49)
(0.46)
(0.86)
(0.59)
0.28
0.29
(0.94)
(0.72)

Table 4.5: Robustness checks, excluding very large observations

-0.19**
(0.07)
24.15***
(6.67)
Yes
Yes
423
105
71
0.31
0.56
(continued)

(6)
0.61***
(0.09)
1.89**
(0.92)
-0.61**
(0.26)
-0.82
(0.58)
-0.10
(0.81)
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To conclude, we find that our results in tables 4.3 and 4.4 appear fairly robust to the

exclusion of outliers. If anything, the results of the model in equation 4.1 are weaker if

the poorest countries in the sample are excluded. But the model with current financial

depth in equation 4.2 is our preferred specification owing to better overall model fit.

flib x L.findepth

flib

L.inequality

(1)
0.94***
(0.14)
1.25
(1.65)
-0.36
(0.46)

dependent variable: inequality
Results for capital account liberalization
(2)
(3)
(4)
(5)
0.87***
0.74***
0.78***
0.76***
(0.13)
(0.12)
(0.16)
(0.14)
2.30**
1.30*
2.19
2.39**
(1.05)
(0.72)
(1.53)
(0.99)
-0.63**
-0.42*
-0.74*
-0.79***
(0.29)
(0.22)
(0.39)
(0.28)

Table 4.6: Robustness checks, excluding very small observations

(6)
0.61***
(0.13)
1.70**
(0.84)
-0.54**
(0.26)
(continued)

Notes: This table presents results of robustness for the models in equation 4.1 and 4.2, using capital
account liberalization as a measure of financial liberalization. It excludes observations of the Gini
coefficient that exceed its average value by more than 1.5 standard deviations. The underlying data is a
five-year panel where one observation every five years has been used. The sample covers 106 countries
observed between 1973 and 2008. The dependent variable is income inequality measured by the Gini
coefficient on the basis of estimated household income inequality. A higher Gini coefficient means more
income inequality. The Gini coefficient is measured on a scale of 0 to 100 to enhance the readability of
the coefficients. Capital account liberalization is measured by the KAOPEN index (Chinn and Ito,
2008). Reserve requirement liberalization is measured by the arithmetic inverse of the required
reserves ratio. Financial depth is the natural logarithm of private credit over GDP. The set of additional
control variables consists of the natural logarithm of inflation, trade openness, schooling and the age
dependency ratio. For all explanatory variables (except the year effects) lags two to six are used as
GMM-style instruments. Moreover, the collapse option of xtabond2 has been chosen. Windmeijercorrected standard errors are reported in parentheses. Stars indicate significance at the 1%-, 5%-, and
the 10%-level, respectively.

Table 4.5, continued.
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Results for capital account liberalization
(1)
(2)
(3)
(4)
(5)
(6)
L.findepth
-0.59
-0.57
-0.83
-0.04
-0.47
-0.40
(0.64)
(0.41)
(0.53)
(0.74)
(0.64)
(0.57)
findepth
-0.25
0.07
-0.61
(0.97)
(0.98)
(0.73)
per capita GDP growth
-0.20**
-0.22**
-0.22**
-0.23***
(0.10)
(0.09)
(0.09)
(0.08)
constant
4.40
7.74
13.84*
10.96
12.66*
22.59**
(6.19)
(5.89)
(7.13)
(8.16)
(7.29)
(9.54)
Control variables
No
Yes
Yes
No
Yes
Yes
Year effects
Yes
Yes
Yes
Yes
Yes
Yes
Observations
413
413
411
413
413
411
Groups
104
104
104
104
104
104
Instruments
31
37
67
35
41
71
Hansen p-value
0.46
0.81
0.75
0.18
0.42
0.55
AR2 p-value
0.84
0.91
0.74
0.86
0.80
0.70
Notes: This table presents results of robustness checks for the models in equations 4.1 and 4.2, using
capital account liberalization. It excludes observations of the Gini coefficient that are more than 1.5
standard deviations below the average. The underlying data is a five-year panel where one observation
every five years has been used. The sample covers 106 countries observed between 1973 and 2008. The
dependent variable is income inequality measured by the Gini coefficient on the basis of estimated
household income inequality. A higher Gini coefficient means more income inequality. The Gini
coefficient is measured on a scale of 0 to 100 to enhance the readability of the coefficients. Capital account
liberalization is measured by the KAOPEN index (Chinn and Ito, 2008). Reserve requirement
liberalization is measured by the arithmetic inverse of the required reserves ratio. Financial depth is the
natural logarithm of private credit over GDP. The set of additional control variables consists of the natural
logarithm of inflation, trade openness, schooling and the age dependency ratio. For all explanatory
variables (except the year effects) lags two to six are used as GMM-style instruments. Moreover, the
collapse option of xtabond2 has been chosen. Windmeijer-corrected standard errors are reported in
parentheses. Stars indicate significance at the 1%-, 5%-, and the 10%-level, respectively.

dependent variable: inequality

Table 4.6, continued.
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Control variables
Year effects
Observations
Groups
Instruments
Hansen p-value
AR2 p-value

constant

per capita GDP growth

findepth

L.findepth

flib x L.findepth

flib

L.inequality

20.19***
(7.41)
No
Yes
369
85
27
0.07
0.94

(1)
0.58***
(0.16)
2.05
(1.31)
-0.68*
(0.40)
-0.55
(0.65)

dependent variable: inequality

Results for capital account liberalization
(2)
(3)
(4)
(5)
0.58***
0.73***
0.63***
0.63***
(0.15)
(0.08)
(0.14)
(0.15)
2.30**
1.58*
2.21
2.60**
(1.07)
(0.92)
(1.40)
(1.11)
-0.79**
-0.50**
-0.73*
-0.84***
(0.31)
(0.25)
(0.38)
(0.31)
-0.50
-0.68
-0.45
-0.19
(0.61)
(0.63)
(0.77)
(0.68)
0.17
-0.14
(0.88)
(0.86)
-0.04
-0.18*
-0.11
(0.15)
(0.10)
(0.12)
20.66***
19.06***
17.10*
17.60**
(6.89)
(5.60)
(8.80)
(8.50)
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
369
367
369
369
85
85
85
85
32
57
29
34
0.15
0.46
0.14
0.26
0.89
1.00
0.93
0.94

Table 4.7: Robustness checks, excluding Sub-Saharan countries

(6)
0.71***
(0.08)
1.96**
(0.92)
-0.60**
(0.25)
-0.10
(0.69)
-0.17
(0.91)
-0.17
(0.11)
16.44***
(5.89)
Yes
Yes
367
85
59
0.50
0.97
(continued)
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Notes: This table presents results of robustness checks for the models in equations 4.1 and 4.2,
using capital account liberalization as a measure of financial liberalization. It excludes observations
from Sub-Saharan countries. The underlying data is a five-year panel where one observation every
five years has been used. The sample covers 106 countries observed between 1973 and 2008. The
dependent variable is income inequality measured by the Gini coefficient on the basis of estimated
household income inequality. A higher Gini coefficient means more income inequality. The Gini
coefficient is measured on a scale of 0 to 100 to enhance the readability of the coefficients. Capital
account liberalization is measured by the KAOPEN index (Chinn and Ito, 2008). Reserve
requirement liberalization is measured by the arithmetic inverse of the required reserves ratio.
Financial depth is the natural logarithm of private credit over GDP. The set of additional control
variables consists of the natural logarithm of inflation, trade openness, schooling and the age
dependency ratio. For all explanatory variables (except the year effects) lags two to six are used as
GMM-style instruments. Moreover, the collapse option of xtabond2 has been chosen. Windmeijercorrected standard errors are reported in parentheses. Stars indicate significance at the 1%-, 5%-,
and the 10%-level, respectively.

Table 4.7, continued.
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4.7 Discussion and Conclusion
In this chapter we have made a new attempt to empirically assess the effect of financial
liberalization on income inequality. Specifically, we have looked at capital account and
reserve requirement liberalization. Our empirical analysis was motivated by two
theoretical predictions of chapter 3: first, the effect of financial liberalization on income
inequality depends on the level of financial depth, and second, financial liberalization
reduces income inequality via financial depth.
Our results are different for the two types of financial liberalization. Whereas we
generally find no statistically significant effect of reserve requirement liberalization on
income inequality, capital account liberalization appears to be a relevant determinant of
income inequality. To be more precise, our results confirm that the effect of capital
account liberalization depends on the level of financial depth. This finding persists if we
include control variables, exclude outliers and omit Sub-Saharan countries from the
sample. While robustness checks inevitably generate varying point estimates, the overall
result is, nonetheless, a consistent picture. According to our estimates, the direct effect
of capital account liberalization, as measured by the KAOPEN index due to Chinn and
Ito (2008) is to worsen income distribution, as measured by estimated Gini coefficients.
However, capital account liberalization tends to lower income inequality, if the level of
financial depth, as measured by private credit in GDP, exceeds 25 percent. We would like
to stress that around this level of financial depth, the detrimental impact of capital
account liberalization on income inequality is just being neutralized. It does not mean
that this level is sufficient to see a decline in income inequality.
The fact that we do not find significant results for reserve requirement liberalization
deserves a note. Obviously, one reason for this outcome might be that the required
reserves ratio is an imperfect measure. Future research could try to construct a better
proxy. Another reason might be that banks are actually not constrained by required
reserves. For example, banks themselves decide how much central bank money they
want to maintain in reserve (McLeay et al., 2014)
We would like to end this chapter with some remarks about our analysis. To begin
with, the Gini coefficient is a special type of income inequality measure that does not
differentiate between different sources of inequality. For example, from our results we
cannot judge which parts of the income distribution are affected by capital account

124

Chapter 4

liberalization. Still, this might be important information in designing policies. Another
remark concerns the fact that the estimated Gini coefficients provide only a partial
picture of income inequality. Especially in highly developed countries income inequality
might actually be higher owing to trends in capital income. If this was the case, we would
expect the interaction term to be weaker. Finally, the relationship between financial
liberalization and financial depth potentially interferes with our ability to clearly trace
the dependent nature of the impact of financial liberalization on income inequality.
Along with this limitation, using the lagged level of financial depth in the interaction
term may not be the best solution to this problem.
These potential caveats of our analysis offer possibilities for further research. First, it
will be interesting to see if our findings are borne by other data sets on income inequality
such as the UNU-WIDER World Income Inequality Database (WIID). Second, studies
could employ an instrument for financial depth that is uncorrelated with financial
liberalization. Third, future research could employ different inequality measures such as
income shares.
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4.A Appendix
Table 4.A.1: Financial liberalization and income inequality
Country
Australia
Australia
Canada
Canada
Chile
Chile
Colombia
Colombia
Germany
Germany
Denmark
Denmark
Egypt
Egypt
Spain
Spain
France
France
United Kingdom
United Kingdom
Italy
Italy
Japan
Japan
Kenya
Kenya
Mexico
Mexico
Netherlands
Netherlands
Norway
Norway
Sweden
Sweden
Tunisia
Tunisia
United States
United States

Year
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000
1975
2000

Income
inequality
0.31
0.37
0.35
0.38
0.41
0.47
0.43
0.44
0.32
0.36
0.32
0.32
0.31
0.46
0.40
0.39
0.34
0.36
0.27
0.37
0.34
0.36
0.36
0.42
0.48
0.46
0.40
0.44
0.31
0.35
0.33
0.34
0.26
0.29
0.35
0.50
0.36
0.38

Financial
reform
index
2
21
14
21
5
18
1
15
15
19
7.5
20.25
0
15
7.75
21
6
21
10
21
6
19
6
18
5.75
14.5
7
19
14
20
6.5
18.25
6
20
2.75
14
13.25
21

Sources: Income inequality data by the University of Texas Inequality
Project; reform index by Abiad et al. (2010).
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Table 4.A.2: Variable sources and definitions
Variable
inequality

Variable definition
Estimated Household Income Inequality of
pre-tax income
( reserve requirements ) = – ( reserve money
(line14)-outside currency (line 14a) / (money
(line 34) + quasi-money (line 35) – line 14a)

Source
University of Texas
Inequality Project
IMF International
Financial Statistics

flib of the
capital
account

Measures capital account openness on a
graded scale from 0 to 3: 3 means fully
liberalized, 0 means fully repressed

Abiad et al. (2010)

findepth

private credit by deposit money banks and
other financial institutions over GDP
real GDP per capita growth

Beck et al. (2009)

flib of reserve
requirements

per capita
GDP growth
inflation

annual growth rate of GDP deflator

trade
openness

ratio of imports plus exports to GDP

schooling

secondary level of schooling of the total
population ages>25

age
dependency
ratio

Age dependency ratio is the ratio of
dependents--people younger than 15 or older
than 64--to the working-age population-those ages 15-64.

World
Development
Indicators
World
Development
Indicators
World
Development
Indicators
Barro and Lee
(2010)
World
Development
Indicators
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Table 4.A.3: Country list
Albania
Argentina
Armenia
Australia
Austria
Bangladesh
Barbados
Belgium
Belize
Bolivia
Botswana
Brazil
Bulgaria
Burundi
Cambodia
Cameroon
Canada
Central African Republic
Chile
Colombia
Congo, Republic
Costa Rica
Cote d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Dominican Republic
Ecuador
Egypt
El Salvador
Estonia
Fiji
Finland
France
Gabon
Gambia

Germany
Ghana
Greece
Guatemala
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran
Ireland
Israel
Italy
Japan
Jordan
Kazakhstan
Kenya
Korea
Kuwait
Kyrgyz Republic
Latvia
Lesotho
Lithuania
Malawi
Malaysia
Malta
Mauritius
Mexico
Moldova
Mongolia
Morocco
Mozambique
Nepal
Netherlands
New Zealand
Norway

Pakistan
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Qatar
Russian Federation
Rwanda
Senegal
Singapore
Slovak Republic
Slovenia
South Africa
Spain
Sri Lanka
Sudan
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Tanzania
Thailand
Togo
Tonga
Trinidad and Tobago
Tunisia
Turkey
Uganda
United Kingdom
United States
Uruguay
Venezuela
Yemen
Zambia

Notes: The table lists all countries included in the empirical analysis.
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Chapter 5 - Financial Liberalization and Financial Instability

5.1 Introduction
In this chapter we study whether financial liberalization increases financial instability.
We define financial instability as firms’ inability to repay bank loans. We identify two
channels through which financial liberalization may change financial instability, building
on De Meza and Webb (1987). First, financial liberalization decreases the cost of
borrowing, making it easier to repay loans and implying a reduction in financial
instability. Second, financial liberalization leads to an entry of risky borrowers,
increasing financial instability. Therefore, while the model helps us to identify the
channels, the overall impact of financial liberalization on financial instability is
theoretically ambiguous. Given this ambiguity, an empirical analysis in the second part
of this chapter sheds further light on the liberalization-instability nexus. Specifically, we
test if financial liberalization increases financial instability. In our analysis, we pay
special attention to the 2008/09 global financial and economic crisis. The collapse of
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Lehman Brothers in the U.S. in September 2008 caused a crisis in the global financial
system. Through trade and financial channels this shock was transmitted to the real
economy and worsened financial instability.
Our estimation results for a sample of 85 economies suggest that financial
liberalization did not increase financial instability. But we do present evidence that in a
country that exhibited a greater level of financial liberalization before the crisis, there
was a sharper rise in impaired loans in the year 2009. The lesson appears to be that
financial liberalization leads to financial instability during the crisis, but not outside the
crisis period. Figure 5.1 illustrates this point.

Figure 5.1: Impaired loans by level of financial
liberalization
Notes: This figure displays the aggregate development of the impaired
loans ratio (ILR) over time for a sample of 85 economies,
distinguishing between more (solid line) and less (dotted line)
financially liberalized countries. ‘Aggregate’ means that the arithmetic
average over all countries has been computed. Financial liberalization
is measured by the financial reform index due to Abiad et al. (2010)
that takes on values between 0 and 21 (this variable is only observed
until 2005). A country with a fully liberalized financial system has an
index value of 21. After studying the distribution of index values, we
chose a cut-off value of 16 (the sample mean) to distinguish between
more and less financially reformed countries.
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As shown in the figure, the financial crisis shock was followed by a sharp increase in the
ratio of impaired loans in total loans in the years 2008 and 2009, respectively. This
increase in impaired was greater in countries which had more liberalized financial
sectors.
The remainder of this chapter is structured as follows. Section 5.2 provides a short
review of the related literature. The Section 5.3 presents the theoretical model. The
empirical analysis is carried out in section 5.4. Section 5.5 concludes.

5.2 Links to the Literature
We define financial instability as a decrease in the ability to repay bank loans. That
financial liberalization leads to more financial instability can be motivated from the
perspective of the financial restraint literature. Financial liberalization intensifies
competition, leading to a decline in the franchise value of banks. Banks may respond by
accepting risk exposure beyond usual standards to increase profits. For instance,
reduced margins may encourage banks to economize on screening and monitoring
efforts. Banks may also be more willing to opt for a gambling strategy in their loan
allocation decisions, by downplaying risk relative to profit. Dell’Arricia and Marquez
(2006) show that financial liberalization leads to reduced screening by banks, raising
project riskiness. Having riskier projects makes firms more vulnerable to shocks to their
conditions of financing.
Financial liberalization alleviates credit constraints that are due to capital market
imperfections, but does so at the cost of increased financial instability. In Lorenzoni
(2008), competitive ﬁnancial contracts result in excessive borrowing ex ante and
excessive volatility ex post. The conclusion from his theoretical model is that if firms
borrow from banks, “[a]ggregate volatility and some degree of ﬁnancial fragility are
unavoidable … and over-borrowing is a possibility. Therefore, the presence and the
severity of over-borrowing in speciﬁc episodes become an empirical issue.” (Lorenzoni,
2008: 826).
An empirical reason to expect over-borrowing after financial liberalization is that
financial liberalization often leads to an increase in capital inflows followed by a
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domestic credit boom. While not all credit booms involve over-borrowing and financial
instability, over-borrowing is more likely to occur during a credit boom. Of all
liberalization episodes, the probability of crashes seems to be largest in emerging
markets, if the capital account opens up first (Kaminsky and Schmukler, 2003).
Mendoza and Quadrini (2009) develop an open-economy model to show that financial
liberalization leads to a sharp rise in net credit (also, Mendoza and Terrones, 2008). The
2011 IMF World Economic Outlook surveyed 19 advanced and 28 emerging economies
over the period 1960-2011 and finds that financial inflows systematically precede credit
booms. Magud et al. (2012) examine 25 emerging economies and discover that large
capital inflows and less flexible exchange rate regimes significantly increase domestic
credit. Calderón and Kubota (2012) examine gross flows and find that gross private
capital inflows significantly affect the probability of domestic credit booms. Furceri et al.
(2012) estimate impulse response functions of domestic credit to net capital inflow
surges. They report that shocks in net debt inflows have the largest positive effect on
credit creation. Lane and McQuade (2014) establish that domestic credit growth is
strongly related to net debt inflows, both in a sample of European countries and in an
extended sample of 54 advanced and emerging economies over the period 1993-2008.
Rancière et al. (2006) show that while financially liberalized economies grow faster
than non-financially liberalized economies, they experience more crises and are exposed
to more severe output contractions during financial crises. This may well be because
higher debt levels relative to GDP, caused by financial liberalization and capital inflows,
increase the probability of defaults as pointed out by Checchetti (2013).
Taken together, the surveyed empirical literature suggests that financial liberalization
leads to more financial instability.

5.3 Model
We build on research by De Meza and Webb (1987) to provide a framework for assessing
the link between financial liberalization and financial instability.
We propose a simple model in which entrepreneurs borrow money from banks in
order to launch projects. Entrepreneurs differ by project success probability, but project
return is the same for all entrepreneurs. Financial liberalization attracts riskier
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entrepreneurs with low project success probabilities into the pool of borrowing
entrepreneurs. As riskier entrepreneurs borrow, average project success probability
declines. However, a decline in average project success probability need not be
problematic, because financial liberalization also leads to a decline in borrowing cost
such that more borrowing by risky entrepreneurs might be socially efficient. But if
borrowing by risky entrepreneurs is not desirable from a social point of view, overborrowing ensues. Such over-borrowing due to financial liberalization is interpreted as
rising financial instability.
In line with chapters 3 and 4, we consider two types of financial liberalization, namely
decreasing reserve requirements and reducing capital account restrictions.
We first describe the behavior of entrepreneurs and banks. Afterwards, we derive the
equilibrium conditions and demonstrate the impact of financial liberalization.

Entrepreneurs
We consider a continuum of risk neutral entrepreneurs. Each entrepreneur carries out a
risky project. A project requires one unit of labor and one unit of investment,
respectively. Entrepreneurs do not possess own wealth which means that they need to
borrow from banks in order to run a project. Each loan earns the bank interest at the
lending rate 𝑟. Projects themselves yield a return 𝑅 if successful and zero if not.
Entrepreneurs differ in the probability of success 𝑝𝑖 . We assume that 𝑝𝑖 is uniformly
distributed between zero and one. The higher 𝑝𝑖 , the more safe the project is.
An entrepreneur will launch a project, if the returns on investment exceed the
reservation payoff 𝜇 that equals the opportunity cost of labor. This means an
entrepreneur is going to invest whenever:
𝑝𝑖 (𝑅 − 𝑟) ≥ 𝜇.

(5.1)

For the marginal entrepreneur with 𝑝𝑖 ≡ 𝑝𝑡 , the above expression holds with equality:
𝑝𝑡 (𝑅 − 𝑟) = 𝜇.

(5.2)

Given equation 5.2, the success probability of the marginal entrepreneur equals
𝜇

𝑝𝑡 = 𝑅−𝑟.
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It is immediate that, in line with De Meza and Webb (1987), the marginal

entrepreneur has the lowest 𝑝𝑖 in the group of investing entrepreneurs. That is, for the
group of investing entrepreneurs the following holds:
𝑝𝑡 ≤ 𝑝𝑖 ≤ 1.

(5.3)

There is asymmetric information as banks are unable to observe the project success
probabilities of entrepreneurs. However, banks are assumed to know the probability
distribution and, therefore, know the average project success probability 𝜋 of
entrepreneurs

launching

investment

projects.

According

to

equation

5.2

all

𝜇

entrepreneurs with 𝑝 ≥ 𝑅−𝑟 will launch a project. Thus, we can write 𝜋 as a function of
the lending rate 𝑟:
𝜇

(5.4)

𝜋(𝑟) = 𝐸 (𝑝|𝑝 ≥ 𝑅−𝑟).

Since the 𝑝 is uniformly distributed, 𝑝~𝑈[0,1], the conditional expectation in equation
5.4 can be written as:
1

1

𝜇

(5.5)

𝜋(𝑟) = 2 + 2 (𝑅−𝑟) if 𝑅 > 𝑟.

Equation 5.5 determines how a change in the lending rate, 𝑟, affects the average
project success probability 𝜋 of entrepreneurs launching projects. 48 It is immediate that
a rise in 𝑟 increases 𝜋.

Banking sector
We assume that banks are risk neutral and optimize their profits in a competitive
market. As mentioned above, banks lend to entrepreneurs at the market rate 𝑟 and take
deposits, paying a risk-free rate of interest 𝜌. In an economy with capital controls 𝜌 is
assumed to be larger than in an open economy with free capital flows (in the latter case 𝜌
equals the foreign cost of borrowing). Furthermore, we assume that banks do not
observe the success probability of entrepreneurs, 𝑝, they only know the underlying
distribution. As a consequence, banks set a pooling lending rate 𝑟.
1

𝜇

If 𝑅 < 𝑟 the average project success probability equals 𝜋(𝑟) = ( ). We do not consider this case
2 𝑅−𝑟
here, since it implies that projects yield negative returns, which means that nobody is willing to invest.
48

FINANCIAL LIBERALIZATION AND FINANCIAL INSTABILITY

135

Banks need to hold a fixed percentage, 𝑎, of deposits in the form of required reserves
at the central bank. The central bank does not pay any interest on required reserves.
Hence, required reserves operate as a tax on banks. Owing to required reserves, banks
only grant a fraction (1 − 𝑎) of loans for each unit of deposits. This implies that for a one
unit increase in loans, deposits need to rise by

1
(1−𝑎)

≡ 𝛽, where 1 ≤ 𝛽 < ∞. Note that an

increase in 𝛽 is associated with an increase in required reserves. By contrast, financial
liberalization implies a fall in 𝛽. Due to required reserves, the effective opportunity cost
of capital becomes 𝛽𝜌 (with 𝜌 denoting the risk-free rate of interest). In a country
without reserve requirements 𝛽 = 1 and, hence, the opportunity cost of capital will
simply be 𝜌.
Since banks operate in a competitive environment, they set the lending rate such that
profits are zero. This implies that banks grant loans, if their expected payment on a
project loan, 𝜋𝑟, equals the risk-free payment 𝛽𝜌:
𝜋𝑟 = 𝛽𝜌.

(5.6)

Equation 5.6 specifies the locus of project success probabilities and lending rates that
make the bank earn the required rate of return.

Market equilibrium
Equations 5.5 and 5.6 determine the equilibrium lending rate 𝑟 ∗ . Given the lending rate,
𝜇

investors decide whether to borrow from banks (i.e all individuals with 𝑝𝑖 ≥ 𝑅−𝑟 will
borrow). On the basis of individuals’ choices, it is possible to determine the equilibrium
average project success probability 𝜋 ∗ . A detailed calculation of the equilibrium values of
𝑟 ∗ and 𝜋 ∗ will be provided in section 5.A.2 of the appendix. Here, we restrict ourselves to
a graphical analysis depicted in figure 5.2.
According to equation 5.5, which we name 𝐵𝐵 curve in figure 5.2, an increase in 𝑟 is
associated with a rise in 𝜋. As 𝑟 approaches R, 𝜋 becomes very large. Here, we will only
study situations with 𝜋 < 1.49 Also note that there is a lower bound on average project
Note that if π>1 no entrepreneurs who will borrow and launch an investment projects. Under such
circumstances there will be a market breakdown. Cases with 𝑟 > 𝑅 are not of interest either, because
49
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success probability: 𝜋 can never be below 1⁄2, since this involves a situation in which
everybody borrows and launches projects (see equation 5.5).
The shape of equation 5.6, which we name 𝐿𝐿 curve in figure 5.2, is more
straightforward. It is monotonically decreasing in the lending rate 𝑟, with the risk-free
payment 𝛽𝜌 determining a lower bound on 𝑟. Below this threshold banks do not lend any
money. If 𝑟 was lower than 𝛽𝜌, banks’ expected payment would be smaller than 𝜋𝑟,
implying that banks would be making losses. Moreover, there exists an upper bound on
𝑟: we already know that 𝜋 ≥ 1⁄2, which implies that 𝑟 ≤ 2𝛽𝜌. This also implies that any
equilibrium should satisfy 𝛽𝜌 ≤ 𝑟 ≤ 2𝛽𝜌.
The intersection of the two curves in equations 5.5. and 5.6 determines the
equilibrium values of 𝑟 ∗ and 𝜋 ∗ .

𝜋

1
𝜋∗
1
2

BB

LL

𝛽𝜌 𝑟 ∗

2𝛽𝜌

r

Figure 5.2: Market equilibrium
Notes: The intersection of the BB and LL curves
determines the equilibrium values of 𝑟 ∗ and 𝛑∗. The
solid horizontal is the lower bound on π∗ , and the solid
vertical line is the upper bound on 𝑟 ∗ .

Over-borrowing
We proceed by showing that the market equilibrium is characterized by over-borrowing.
Afterwards, we want to analyze how financial liberalization affects over-borrowing.

nobody will undertake projects with negative returns. Moreover, in the feasible area the BB curve can only
take positive values.
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To gauge over-borrowing we compare the market equilibrium with the socially
efficient equilibrium, in which all projects with a positive net present value are
undertaken. Socially efficient projects have an expected return above the opportunity
cost of labor 𝜇 plus the effective opportunity cost of capital 𝛽𝜌. Thus, in the socially
efficient equilibrium, only projects with 𝑝𝑖 𝑅 ≥ 𝛽𝜌 + 𝜇 are undertaken. This means, the
condition for social efficiency is 𝑝𝑖 > 𝑝𝑒 =

𝛽𝜌+𝜇
𝑅

. If there is over-borrowing, the marginal

borrower has success probability 𝑝𝑡 < 𝑝𝑒 . In other words, there are some entrepreneurs
borrowing and investing who should not.
In order to prove that the market equilibrium is characterized by over-borrowing,
assume that there is no over-borrowing such that 𝑝𝑡 ≥ 𝑝𝑒 . The marginal investor then
needs to satisfy the social optimality condition:
(5.7)

𝑝𝑡 𝑅 ≥ 𝛽𝜌 + 𝜇,

We substitute the participation constraint 𝑝𝑡 (𝑅 − 𝑟) = 𝜇 (equation 5.2) to obtain:
𝑝𝑡 𝑅 ≥ 𝛽𝜌 + 𝑝𝑡 (𝑅 − 𝑟),

(5.8)

implying 𝑝𝑡 𝑟 ≥ 𝛽𝜌. In other words, banks would make profits on loans to the marginal
investor. Since the marginal entrepreneur is the most risky entrepreneur in the pool of
entrepreneurs who launch investment projects, this outcome is incompatible with the
zero-profit condition of banks (equation 5.6). Hence, as in De Meza and Webb (1987),
the market equilibrium is characterized by over-borrowing: too many risky
entrepreneurs borrow and launch investment projects. Over-borrowing implies that the
average project success probability 𝜋

1

1

(𝜋(𝑟) = 2 + 2 𝑝𝑡 ) is too low compared to the

average project success probability according to the socially optimal equilibrium 𝜋 𝑒
1

1

(= 2 + 2 𝑝𝑒 ) since 𝑝𝑡 < 𝑝𝑒 . Precisely, over-borrowing means that the difference 𝜋 𝑒 – 𝜋 >
0, we show this in figure 5.3.
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𝜋

1
𝜋𝑒
𝜋∗

LL
BB

𝛽𝜌 𝑟 ∗

2𝛽𝜌

𝑟

Figure 5.3: Market equilibrium and overborrowing
Notes: 𝑟 ∗and 𝜋 ∗ denote equilibrium borrowing cost and
average project success probability, respectively. 𝜋 𝑒
stands for the socially optimal average project success
probability. The difference between 𝜋 ∗ and 𝜋 𝑒 indicates
over-borrowing.

Impact of financial liberalization on the equilibrium and over-borrowing
As noted earlier, we consider two types of financial liberalization: a decrease in reserve
requirements and a reduction in capital controls. Liberalizing reserve requirements
means that banks need to hold a smaller fraction of deposits in the form of required
reserves at the central bank. In the model, this is captured by a fall in 𝛽. Capital account
liberalization enables entrepreneurs to obtain cheaper foreign funds, leading to a
decrease in 𝜌. Both a fall in 𝛽 and/or 𝜌 imply a lowering of the required return of banks.
In the following analysis, we focus on the effect of ρ. An analysis of a change in β is
similar.
As shown in figure 5.4, financial liberalization entails a downward shift of the 𝐿𝐿
curve. This leads to a decrease in the equilibrium cost of borrowing from 𝑟 ∗ to 𝑟 ∗′ . As a
consequence, riskier entrepreneurs will be borrowing and launching projects. If riskier
entrepreneurs borrow from banks, the equilibrium project success probability will
decline from 𝜋 ∗ to 𝜋 ∗′ .
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𝜋

1
𝜋∗
𝜋 ∗′

LL

BB

′

𝐿𝐿

𝑟

𝑟 ∗′ 𝑟 ∗

∗∗ Impact of financial
Figure 5.4:
liberalization on the equilibrium
Notes: 𝜋 ∗ and 𝜋 ∗′ refer to the equilibrium average
project success probabilities before and after
financial liberalization respectively. 𝑟 ∗ and 𝑟 ∗′
denote the equilibrium interest rates before and
after financial liberalization, respectively.

Next, we intend to determine whether financial liberalization increases overborrowing. Over-borrowing is characterized by the difference between the socially
optimal average project success probability, 𝜋 𝑒 , and average project success probability
of the pool of borrowing entrepreneurs, 𝜋. In order to assess whether over-borrowing
rises due to financial liberalization, we need to examine how the difference 𝜋 𝑒 – 𝜋 is
affected by financial liberalization, that is we need to assess the derivative
section 5.A.3 of the appendix we formally derive

𝑑(𝜋 𝑒 −𝜋)
𝑑𝜌

. In

𝑑(𝜋 𝑒 −𝜋)
𝑑𝜌

, in the main text we concentrate

on a graphical analysis. We illustrate this in figure 5.5. The figure shows that financial
liberalization, in addition to the shift in 𝐿𝐿 curve, also entails a shift in the horizontal line
𝜋 𝑒 , indicating the socially optimal average project success probability. Our main interest
lies in assessing whether over-borrowing has increased, that is whether 𝜋 𝑒′ − 𝜋 ′ > 𝜋 𝑒 −
𝜋. This is difficult to predict and depends on the shape of the curves. In the appendix we
show that the sign of the derivative

𝑑(𝜋 𝑒 −𝜋)
𝑑𝜌

is indeed ambiguous.
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π

𝜋𝑒
𝜋 𝑒′

𝜋∗
𝜋 ∗′
BB

LL
′

𝐿𝐿

𝑟
Figure 5.5: Impact of financial
liberalization on over-borrowing
Notes: The dashed lines refer to the equilibrium
average project success probabilities before and
after financial liberalization, 𝜋 ∗ and 𝜋 ∗′ , respectively. The horizontal solid lines refer to the socially
optimal average project success probabilities before
and after financial liberalization, 𝜋 𝑒 and 𝜋 𝑒 ’,
respectively.

From the model to empirical testing
The analysis of the previous paragraph suggests that the impact of financial
liberalization on financial instability is an empirical matter. The fact that borrowing by
entrepreneurs with lower success probabilities can be socially desirable implies that
financial instability need not rise with financial liberalization.
In the light of our theory, we would expect an insignificant coefficient on financial
liberalization in reduced-form regressions of financial instability. However, we
conjecture that the negative economic shock in the year 2009 tightened the link between
financial liberalization and instability. It is well documented that the global financial and
economic crisis hit the real economy through trade and financial channels during 20082009. In our model, this is represented by low project returns, 𝑅, as firms were suddenly
faced with lower profits. Intuitively, if project returns are low, it is less desirable from a
social point of view to lend money to risky entrepreneurs. Yet, financial liberalization
enables riskier entrepreneurs to borrow due to the availability of cheaper funds. As a
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consequence, over-borrowing is more likely to ensue. Thus, while more borrowing in the
wake of financial liberalization is desirable during economically prosperous years, an
economic downturn might lead to financial instability.

5.4 Data and Analysis
5.4.1 Data
We use a newly constructed bank-level data set on financial instability for 85 countries
over 2000-2009. We aggregate bank-level data into country-level data by computing the
average impaired loans ratio weighted by total assets over banks in a country. We refer
the reader to appendix 5.A.4 for a description of this data.

We measure financial

instability as the share of loans past due by 90 days or more (called impaired loans) in
gross loans.50 We call this measure impaired loans ratio, or short ILR. The ILR measure
of financial instability is usually considered by regulatory authorities as an indicator of
financial soundness. As shown in figure 5.1, the impaired loans ratio declines steadily
until 2008 and it sharply rises thereafter.
For financial liberalization we will rely on the financial liberalization index due to
Abiad et al. (2010). Moreover, we will control for inflation, the size of the financial sector
(credit to the private sector as a percentage of GDP), constant-Dollar GDP per capita
levels as well as the size of the government. More detailed information about the sources
and definitions of our variables can be found in table 5.A.1 of the appendix for. Table 5.1
presents descriptive statistics of our data.

The value of gross loan equals the loan portfolio plus loss reserves. The total loan portfolio is the sum
of all loan types including residential and other mortgage loans, retail loans, corporate loans and
commercial loans.
50
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Table 5.1: Descriptive statistics

variable

obs.

mean

s.d.
6.7

min.
value
0.13

max.
value
44.1

ILR (%)
Finreform (values between 0
and 21)
Private credit (%)
Per capita GDP (in 2005 $)
Inflation (%)
Government consumption (%)

815

6.5

815

15.6

3.8

3.8

21

791
791
797
793

62
13552
6.8
15.2

52.6
13038
8.4
5.1

3.8
525
-18.8
4.5

235.5
49942
80.8
29.8

Notes: Data definitions and sources can be found in table 5.A.1 of the appendix.

5.4.2 Specifications, Estimator, and Results
In this section, we treat the global financial crisis as an external shock, and test whether
the effect of financial liberalization on financial instability depends on this shock. The
first model we estimate is:

𝐼𝐿𝑅𝑖,𝑡 = 𝛼0 + 𝛾1 𝑓𝑖𝑛𝑟𝑒𝑓𝑜𝑟𝑚𝑖,𝑡−4 + 𝛾2 (𝑑𝑇2009 × 𝑓𝑖𝑛𝑟𝑒𝑓𝑜𝑟𝑚𝑖,𝑡−4 ) + 𝒙′𝑖,𝑡 𝜷
+ 𝜂𝑖 +𝛿2 𝑑2𝑡 + ⋯ + 𝛿𝑇 𝑑𝑇𝑡 + 𝑢𝑖,𝑡 , with 𝑡 = 1, … ,9.

(5.9)

where t and i index time and country, respectively. The dependent variable is the
logarithm of the impaired loans ratio. The variable 𝑓𝑖𝑛𝑟𝑒𝑓𝑜𝑟𝑚𝑖,𝑡−4 denotes the level of
financial liberalization lagged by four periods, to allow for a lagged response of impaired
loans to financial liberalization.51 Variables d2t,…,dTt represent time dummy variables
where 𝑑𝑠𝑡 = 1 if 𝑠 = 𝑡, and zero otherwise. Note that we exclude the first year (2001)
from the set of time dummy variables to avoid multicollinearity. The regressor vector 𝒙′𝑖𝑡
includes the set of control variables, 𝜂𝑖 are time invariant country dummy variables
and 𝑢𝑖𝑡 are identically and independently distributed disturbances. We use GDP per
capita, government consumption, private credit and inflation as control variables as
these potentially explain some of the variation in our dependent variable.

51

We lag this variable by four years since observations for financial liberalization end in 2005.
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Parameter 𝛾1 captures the main or direct effect of financial liberalization on financial
instability. The parameter of main interest is 𝛾2, measuring the extent to which the
relationship between financial liberalization and financial instability is modified in the
year 2009 due to the shock.
Our next specification includes a lag of the dependent variable. Plausibly, financial
liberalization causes gradual adjustments of bank balance sheets and, hence, of financial
instability. Moreover, we want to account for serial correlation in the disturbances.
Using the same notation as above, our second empirical model is given by:

𝐼𝐿𝑅𝑖,𝑡 = 𝛼0 + 𝛼1 𝐼𝐿𝑅𝑖,𝑡−1 + 𝛾1 𝑓𝑖𝑛𝑟𝑒𝑓𝑜𝑟𝑚𝑖,𝑡−4 + 𝛾2 (𝑑𝑇2009 × 𝑓𝑖𝑛𝑟𝑒𝑓𝑜𝑟𝑚𝑖,𝑡−4 )
+ 𝒙′𝑖,𝑡 𝜷 + 𝜂𝑖 +𝛿2 𝑑2𝑡 + ⋯ + 𝛿𝑇 𝑑𝑇𝑡 + 𝑢𝑖,𝑡 , with 𝑡 = 1, … ,9.

(5.10)

Whereas the interpretation of the main parameters of the model, 𝛾1 and 𝛾2 is the same
as in equation 5.9, the dynamic specification in 5.10 produces unbiased standard errors.
Assuming that the decision to liberalize the financial sector is exogenous to the
impaired loans ratio, equation 5.9 can be estimated by using the within estimator. By
contrast, the within estimator no longer yields unbiased coefficient estimates in the case
of the dynamic specification in equation 5.10, because the means of 𝐼𝐿𝑅𝑖,𝑡 and 𝑢𝑖𝑡 contain
their past, present and future values. As a result, the average values of the impaired
loans ratio, ̅̅̅̅̅
𝐼𝐿𝑅 , and the error term, 𝑢̅, are correlated with 𝑢𝑖𝑡 , and 𝐼𝐿𝑅𝑖,𝑡−1 , respectively
(Nickell, 1981). On account of these problems, we employ the Anderson and Hsiao
(1982) estimator. The idea of this estimator is to take first differences of the original
model. As a result, the individual effect 𝜂𝑖 is removed. However, the differenced lagged
dependent variable and the disturbance term are still correlated: whereas the latter
contains 𝑢𝑖,𝑡 ,the former contains 𝐼𝐿𝑅𝑖,𝑡−1 . However, a simple IV estimator is at hand.
More precisely, Anderson and Hsiao (1982) propose to use either the lagged difference
or the lagged level as an instrument for the differenced lagged endogenous regressor.
Both types of instruments would be uncorrelated with the differenced disturbance term.
Arellano (1989) points out that the estimator based on the level instrument is superior.
Moreover, it has the advantage that fewer observations will be lost. Thus, we will employ
level instruments in the following analysis.
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Table 5.2 presents estimation results for equation 5.9. We do not report coefficients of

year dummy variables (with 2001 as base year). These are generally significantly
negative, capturing the downward trend in the impaired loans ratio that was observed in
figure 5.1. We find that the coefficient on the financial reform index is statistically
insignificant in all specifications. In other words, financial liberalization does not
correlate significantly with the impaired loans ratio. The coefficient on the interaction
term between the financial reform index and the year 2009 is significantly positive in
columns 2 to 4. The interpretation is that banks in more financially liberalized countries
are less stable in the 2009 crisis year.

Table 5.2: Impact of financial liberalization on the ILR

Finreform(t-4)

(1)
FE
0.12
(0.57)

(2)
FE
0.28
(0.56)
1.53***
(0.42)

(3)
FE
-0.20
(0.54)
1.46***
(0.41)
0.35**
(0.17)

1.36
(1.50)
Yes
815
0.15
91

0.95
(1.48)
Yes
815
0.18
91

0.96
(1.38)
Yes
791
0.19
89

Finreform(t-4) x year 2009
Private credit
Per capita GDP
Inflation
Gov. consumption
Constant
Year effects
Observations
R-sqr.
Groups

(4)
FE
-0.01
(0.55)
1.03***
(0.39)
0.51***
(0.16)
-1.05**
(0.48)
-0.01
(0.04)
-0.28
(0.40)
9.88**
(4.31)
Yes
712
0.20
85

Notes: The dependent variable is the logarithm of the impaired loans ratio (share
of loans past due by 90 days or more in gross loans). A higher value of this
variable means more financial instability. All other variables have been logtransformed. Cluster-robust standard errors are reported in brackets. Stars
indicate significance at the 1%-, 5%-, and the 10%-level, respectively.
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Table 5.3 reports estimation results for equation 5.10. The lagged coefficient on the
impaired loans ratio is significantly positive throughout, implying that persistence in this
variable should be controlled for. As noted, the estimates in Table 5.3 are subject to the
Nickell bias. In table 5.4 we therefore show the results using the Anderson and Hsiao
(1981) IV estimator.

Table 5.3: Regressions with lagged dependent variable

L.ILR
Finreform(t-4)

(1)
FE
0.53***
(0.05)
0.20
(0.40)

(2)
FE
0.52***
(0.04)
0.36
(0.38)
1.25***
(0.31)

(3)
FE
0.49***
(0.05)
0.11
(0.36)
1.15***
(0.32)
0.36**
(0.17)

0.37
(1.03)
Yes
712
0.69
89

-3.60**
(1.46)
Yes
712
0.66
89

-4.02***
(1.36)
Yes
691
0.44
87

Finreform(t-4) x year 2009
Private credit
Per capita GDP
Inflation
Gov. consumption
Constant
Year effects
Observations
R-sqr.
Groups

(4)
FE
0.47***
(0.04)
0.46
(0.36)
0.95***
(0.35)
0.60***
(0.09)
-0.82**
(0.35)
-0.05
(0.04)
-0.42
(0.25)
3.31
(3.11)
Yes
626
0.49
83

Notes: The dependent variable is the logarithm of the impaired loans ratio (share
of loans past due by 90 days or more in gross loans). A higher value of this
variable means more financial instability. All other variables have been logtransformed. Cluster-robust standard errors are reported in brackets. Stars
indicate significance at the 1%-, 5%-, and the 10%-level, respectively.
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As can be seen in table 5.4, the coefficient on the lagged impaired loans ratio is now

greater, suggesting that the coefficients on this variable in the previous tables suffered
from a downward bias.
The coefficient on the interaction term between the financial liberalization index and
the year 2009 is significantly positive in all specifications. The estimate in column 4
implies that a ten percent increase in the financial liberalization index (in the year 2005)
is associated with a rise in the impaired loans ratio by eight percent in the year 2009. 52
For the average country in the dataset this means that an increase in the financial reform
index from 15.5 to 17 leads to a rise in the impaired loans ratio by 0.56 percentage
points.53 Comparing the average country in the dataset that scores 15.5 on the financial
reform index with a country that is fully liberalized (the financial reform index equals
21), the latter is characterized by an impaired loans ratio that is 24 percent greater. 54
In sum, we find some evidence that financial liberalization leads to a rise in impaired
loans upon the crisis shock. This outcome is robust to the inclusion of private credit and
further controls in columns 3 and 4 of table 5.4. In line with the literature reviewed in
section 5.2, we find that a larger credit-to-GDP ratio is also correlated with a higher
impaired loans ratio, independently of the financial liberalization effect.55 But this effect
vanishes once we include the lagged dependent variable.

We expect an eight percent rise in the impaired loans ratio for a ten percent increase in the financial
reform index because 1.1^𝛾2 =1.1^0.84=1.08.
53 For the average country in the dataset, the impaired loans ratio equals seven percent and the
financial reform index is 15.6. Thus, a ten percent increase in the index means that the impaired loans
ratio increases by 0.56 percentage points since 7%*1.08=7.56%, taking the difference between 7.56% and
7% implies a change of 0.56 percentage points.
54 We calculate 1.3^γ =1.3^0.84 since the financial reform index of a fully liberalized countries is 30
2
percent greater, compared with that of the average country.
55 Similar findings have been made in Mendoza and Terrones (2008), Schularick and Taylor (2012),
Gourinchas and Obstfeld (2012) and Checchetti (2013).
52
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Table 5.4: Regressions with lagged dependent variable using the
IV estimator

L.ILR
Finreform(t-4)

(1)
IV
0.87***
(0.09)
0.65*
(0.39)

(2)
IV
0.83***
(0.09)
0.60
(0.39)
0.68**
(0.28)

(3)
IV
0.85***
(0.12)
0.73
(0.48)
0.65**
(0.32)
-0.29
(0.51)

0.13*
(0.07)
Yes
619
88

-1.75**
(0.78)
Yes
619
88

-1.63*
(0.90)
Yes
600
86

(4)
IV
0.72***
(0.12)
0.46
(0.45)
0.84**
(0.36)
0.37
(0.26)
-1.36**
(0.67)
0.03
(0.06)
-0.33
(0.55)
-2.15**
(1.00)
Yes
536
82

44.52
25.36

44.05
26.32

41.05
25.91

36.55
17.63

Finreform(t-4) x year 2009
Private credit
Per capita GDP
Inflation
Gov. consumption
Constant
Year effects
Observations
Groups
Underidentification test
statistic
F-statistic

Notes: The estimates are based on Anderson-Hsiao first-difference estimator,
where the second lag of the dependent variable has been chosen as instrument for
the lagged dependent variable. The dependent variable is the logarithm of the
impaired loans ratio (share of loans past due by 90 days or more in gross loans).
A higher value of this variable means more financial instability. All other
variables have been log-transformed. Cluster-robust standard errors are reported
in brackets. Stars indicate significance at the 1%-, 5%-, and the 10%-level,
respectively.

5.5 Conclusion
In this chapter we asked if financial liberalization is one of the drivers of financial
instability. One strand in the literature suggests that financial liberalization, especially
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capital account liberalization leading to an increase in capital inflows, causes increased
leverage (credit-to-GDP ratios). Another literature strand discusses how increased
leverage causes increased risk of financial crisis and, thus, larger financial instability.
Taken together, this has motivated our research question.
We have developed a simple model, which allowed us to identify two channels
through which financial liberalization affects financial instability: an entry of risky
entrepreneurs and decreased borrowing cost. We have associated financial instability
with an increase in borrowing away from the social optimum. Depending on which of the
channels dominates, more risky borrowing may or may not be socially optimal. While
the theoretical model helped us identify relevant channels, it gave no conclusive
indication of the effect of financial liberalization on financial instability
We therefore complemented the theoretical analysis with an empirical assessment of
the impact of financial liberalization on financial instability. To this end, we have used
new data on impaired loans for 85 countries over the time period 2000-2009. The data
indicated that more financially liberalized countries experienced a stronger positive
response in impaired loans to the 2009 shock.
Subsequently, we have tested the liberalization-instability nexus in panel estimations.
We have regressed the impaired loans ratio on its own lag and four-year lagged values of
the Abiad et al (2010) financial reform index and further control variables. We found
that the coefficient for the level of financial reform is statistically insignificant in general.
In other words, financial liberalization did not correlate with the impaired loans ratio.
We have also interacted the four-year lagged financial reform index with a year 2009
dummy variable. The coefficient on this interaction term was found to be consistently
and significantly positive. Thus, our results indicate that banks in more financially
liberalized countries are less stable during a crisis period, but not outside the crisis
period. Our results are broadly in line with those of, e.g., Rancière et al. (2006) as we
have found that financial liberalization may lead to more financial instability.
Future empirical research could further delve into the transmission channels of
financial liberalization that we have identified theoretically, namely decreasing cost of
borrowing and entry of riskier borrowers. To this end, bank-level analyses could be
particularly useful. The theoretical model could be extended by modeling loan defaults
explicitly.
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5.A Appendix
5.A.1 Variable Sources and Definitions
Table 5.A.1: Variable sources and definitions
Variable

Variable Definition
Share of loans past due by 90 days or more
(impaired loans) in gross loans; gross loan
equals the loan portfolio plus loss reserves
index based on seven dimensions of financial
liberalization, ranging between 0 and 21; a
country with a fully liberalized financial
system has an index value of 21

ILR

Finreform

Private credit

private credit to the domestic sector as a
percentage of gross domestic product (GDP).

Per capita
GDP

real GDP per capita

Inflation

annual growth rate of the GDP deflator

Government
consumption

government current expenditures for
purchases of goods and services (including
compensation of employees)

Source
DFID project
Abiad et al.
(2010)
World
Development
Indicators
World
Development
Indicators
World
Development
Indicators
World
Development
Indicators

5.A.2 Calculation of Equilibrium 𝝅 and 𝒓
We continue by deriving formal expressions of the equilibrium lending rate and average
project success probability, 𝑟 ∗ and 𝜋 ∗ , respectively. Therefore, we use equations 5.5 and
5.6 from the main text. For reasons of convenience, we show them here again:

1

1

𝜇

𝐵𝐵 curve:

𝜋(𝑟) = 2 + 2 (𝑅−𝑟) if 𝑅 > 𝑟,

𝐿𝐿 curve:

𝜋=

𝛽𝜌
𝑟

.

Setting the two equations equal and solving for 𝑟 yields two solutions:

(5.A.1)

(5.A.2)
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𝑟1∗ =

1

𝑟2∗ =

1

2

2

1

1

2

2

1

1

2

2

𝑅 + 𝜇 + 𝛽𝜌 −

𝑅 + 𝜇 + 𝛽𝜌 +

√2𝑅𝜇 + 𝜇2 + 4𝛽2 𝜌2 + 𝑅2 − 4𝑅𝛽𝜌 + 4𝛽𝜇𝜌,

(5.A.3)

√2𝑅𝜇 + 𝜇2 + 4𝛽2 𝜌2 + 𝑅2 − 4𝑅𝛽𝜌 + 4𝛽𝜇𝜌.

(5.A.4)

The corresponding equilibrium values for the success probability are:
𝜋1∗ =

𝜋2∗ =

𝜇

1

𝑅−𝜇−𝛽𝜌+0.5√2𝑅𝜇+𝜇 2 +4𝛽 2 𝜌2 +𝑅 2 −4𝑅𝛽𝜌+4𝛽𝜇𝜌

−

(5.A.5)

+ 2,

𝜇

1

𝜇−𝑅+𝛽𝜌+0.5√2𝑅𝜇+𝜇 2 +4𝛽 2 𝜌2 +𝑅2 −4𝑅𝛽𝜌+4𝛽𝜇𝜌

(5.A.6)

+ 2.

There are two equilibria. Whereas the first equilibrium (𝑟1∗ , 𝜋1∗ ) suggests a relatively
low lending rate and relatively high success probability, the second equilibrium consists
of a relatively high lending rate combined with a relatively low success probability
(𝑟2∗ , 𝜋2∗ ). The second equilibrium is not feasible though as 𝑅 < 𝑟2∗ . Therefore, we will

disregard it in the following analysis.

Proposition: The second equilibrium is not feasible, since 𝑹 < 𝒓∗𝟐 .
Proof:

Rewrite

𝑟2∗

in

equation

5.A.4

as

2𝑟2∗ − 𝑅 = 𝜇 + 2𝛽𝜌 + √Θ

with

Θ = √2𝑅𝜇 + 𝜇 2 + 4𝛽 2 𝜌2 + 𝑅 2 − 4𝑅𝛽𝜌 + 4𝛽𝜇𝜌. The right-hand side has to be positive
since the term under the square root cannot be negative. It, thus, follows that 𝑅 < 2𝑟. In
this case 𝑅 can be smaller than 𝑟 and the right-hand side is still positive. But in the
model it generally holds that 𝜇 + 2𝛽𝜌 > 𝑟 (see figure 5.2). Now write 2𝑟2∗ − 𝑅 = 𝜇 +
2𝛽𝜌 + √Θ as 𝑟2∗ − 𝑅 + 𝑟2∗ − (𝜇 + 2𝛽𝜌) = √Θ. On the left-hand side 𝑟2∗ − (𝜇 + 2𝛽𝜌) is
negative. Thus, 𝑅 has to be less than 𝑟, otherwise the right-hand side can never be
positive. But an equilibrium with 𝑅 < 𝑟 is not feasible since no entrepreneur is willing to
invest.
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5.A.3 Impact of Financial Liberalization on the Equilibrium
First, we show how financial liberalization affects the equilibrium cost of borrowing.
Second, we assess the impact of financial liberalization on overborrowing.
Recall that financial liberalization is reflected by a decrease in 𝛽, capturing lower
reserve requirements, or a decrease in 𝜌, capturing capital account liberalization. In the
following analysis, we focus on the effect of 𝜌. An analysis of a change in 𝛽 is similar.
For the sake of convenience, we will employ implicit differentiation methods. To this
end, we write the functions that describe borrowing (𝐵𝐵 curve) and lending (𝐿𝐿 curve)
behavior as 𝜋 𝐵 = 𝐵(𝑟) and 𝜋 𝐿 = 𝐿(𝑟, 𝜌), respectively. Derivatives are denoted by
subscripts. To save notation, we will write derivatives 𝐵𝑟 (𝑟) and 𝐿𝑟 (𝑟, 𝜌) as 𝐵𝑟 and 𝐿𝑟 ,
respectively.
The equilibrium requires that 𝐵(𝑟) = 𝜋 = 𝐿(𝑟, 𝜌). We are interested in solving this
system for the equilibrium interest rate and success probability in terms of the
parameter 𝜌 with 𝜋 = 𝜋 ∗ (𝜌) and 𝑟 = 𝑟 ∗ (𝜌) or:
𝐵(𝑟 ∗ (𝜌)) = 𝐿(𝑟 ∗ (𝜌), 𝜌).

(5.A.7)

Then, the comparative statics derivative is obtained by totally differentiating
expression 5.A.7 to 𝜌:
𝑑𝐵 𝑑𝑟 ∗
𝑑𝑟 ∗ 𝑑𝜌

𝑑𝐿 𝑑𝑟 ∗

= 𝑑𝑟 ∗

𝑑𝜌

𝑑𝐿

This can be rearranged for
𝑑𝑟 ∗
𝑑𝜌

=𝐵

𝐿𝜌

𝑟 −𝐿𝑟

(5.A.8)

+ 𝑑𝜌.
𝑑𝑟 ∗
𝑑𝜌

to obtain:

> 0 since 𝐿𝜌 > 0, 𝐵𝑟 > 0 and 𝐿𝑟 < 0.

(5.A.9)

The result in expression 5.A.9 implies that an increase in financial repression will
cause the equilibrium interest rate to rise.
In order to evaluate the impact of financial liberalization on overborrowing, we need
to calculate the derivative:
𝑑(𝜋𝑒 −𝜋)
𝑑𝜌

=

𝑑𝜋 𝑒
𝑑𝜌

𝑑𝜋

− 𝑑𝜌,

(5.A.10)
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with 𝜋 𝑒 and 𝜋 denoting the socially optimal and average project success probability,

respectively. The derivative
𝑑𝜋𝑒
𝑑𝜌

𝑑𝜋 𝑒
𝑑𝜌

simply equals:
(5.A.11)

𝛽

= 2𝑅 > 0.

Since 𝐵(𝑟 ∗ (𝜌)) = 𝜋 ∗ the change in the equilibrium average project success probability
𝜋 ∗ can be found by using the chain-rule as:
𝑑𝜋∗
𝑑𝜌

𝑑𝐵 𝑑𝑟 ∗

= 𝑑𝑟 ∗

𝑑𝜌

(5.A.12)

.

Combining 5.A.9 and 5.A.12 yields:
𝑑𝜋∗
𝑑𝜌

𝐵𝑟 ∙𝐿𝜌

=𝐵

𝑟 −𝐿𝑟

> 0 since 𝐿𝜌 > 0, 𝐵𝑟 > 0 and 𝐿𝑟 < 0.

(5.A.13)

Next, using the results in equations 5.A.11 and 5.A.13, we can evaluate the expression
in 5.A.10:
𝑑(𝜋𝑒 −𝜋)
𝑑𝜌

=

𝑑𝜋 𝑒
𝑑𝜌
⏟
+

𝑑𝜋

− 𝑑𝜌 ∓ 0.
⏟

(5.A.14)

+

Expression 5.A.14 suggests that the overall impact of financial liberalization on
overborrowing is ambiguous.

5.A.4 Description of the Financial Instability Dataset
A complete description can be found in DFID (2015). Here, we focus on aspects of the
data that are most relevant from the perspective of this chapter. The dataset covers
23,287 banks over the period 2000-2009. It includes retail banks, investment banks,
Islamic banks, cooperative banks, real estate and mortgage institutions, and savings
banks. It excludes those types of banks which are rare in most countries, such as
securities firms and microfinance institutions. While this makes the sample composition
more comparable across countries, we note that it significantly reduces the number of
banks in those few countries where the excluded bank types dominate the banking
system. Figure 5.A.1 shows that the total number of banks reporting on the impaired
loans ratio varies substantially across the 84 countries in the dataset. In case of 40
countries information on the impaired loan ratio is based on 41 or more banks. 28
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countries have information from fewer than 30 banks. In addition, there are a few
countries for which the total number of banks ranges between 31 and 49. Figure 5.A.2
illustrates that the number of banks in the sample declines year-on-year over the sample
period (except for 2003), presumably due to insolvencies and non-reporting.

number of countries

20
15
10
5
0
1-10

11-20

21-30

31-40

41-50 51-100 101-200 >200

total number of banks
Figure 5.A.1: Distribution of bank-year observations
Notes: The figure shows the distribution of the number of observations on the
impaired loans ratio. For example, the first bar means that in case of 19
countries in the dataset, observations on the impaired loans ratio come from
between one to ten banks. Due to restricted availability of the bank-level dataset,
the data in the graph refer to the sample in which banks report 66 percent of the
time on all five measures of financial instability.

The bank-level data has been aggregated into country-level data by computing the
average impaired loans ratio weighted by total assets over banks in a country. This can
be done in different ways, each with its advantages and drawbacks.
In particular, we focus on a sample that has no restrictions on bank entry into or exit
from the database, nor on the number of reporting periods. This approach maximizes
the number of observations. Though, a shortcoming is that the sample composition
changes over time.56
56 Alternatively, one could construct a sample that includes only those banks that report in all ten years
from 2000 to 2009. Such a sample is balanced over time but the number of observations is smaller and
banks with more impaired loans are more likely to drop out. Moreover, such a sample could suffer from a
bias since banks with more bad loans are more likely to stop reporting or to go insolvent, leaving the
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Figure 5.A.2: Number of observations per year

Notes: This figure shows the total number of reporting banks in each year of the
sample period, 2000 to 2009. For example, the first bar means that the total number
of observations in the year 2000 was 1733. Due to restricted availability of the bank level data, the data in the graph refer to sample in which banks report 66 percent of
the time on all five measures of financial instability.

sample. Excluding those banks in all years yields a balanced sample, but precisely in a study of financial
instability, it would exclude those banks which are likely to be more instable.
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5.A.5 Countries Included in the Dataset
Table 5.A.2: Country list
Albania
Algeria
Argentina
Australia
Austria
Azerbaijan
Bangladesh
Belarus
Belgium
Bolivia
Brazil
Bulgaria
Cameroon
Canada
Chile
China
Colombia
Costa Rica
Cote d'Ivoire
Czech Republic
Denmark
Dominican
Republic
Ecuador
Egypt
El salvador
Estonia
Ethiopia
Finland

France
Georgia
Germany
Ghana
Greece
Guatemala
Hong kong
Hungary
India
Indonesia
Ireland
Israel
Italy
Jordan
Kazakhstan
Kenya
Korea
Kyrgyzstan
Lithuania
Madagascar
Malaysia

Norway
Pakistan
Paraguay
Peru
Philippines
Poland
Romania
Russia
Senegal
Singapore
South Africa
Spain
Sri lanka
Sweden
Switzerland
Tanzania
Thailand
Tunisia
Turkey
Uganda
Ukraine

Mexico
Morocco
Mozambique
Nepal
Netherlands
New Zealand
Nicaragua

United Kingdom
United States
Uruguay
Venezuela
Vietnam
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6
Conclusion
Chapter 6 - Conclusion

6.1 Introduction
This thesis has studied the relationship of financial liberalization with economic
growth, income inequality and financial instability.
To set the stage for the analysis, three main research questions had been
formulated in chapter 1. For reasons of convenience, I repeat them here:
1. What is the empirical evidence concerning the impact of financial
liberalization on economic growth?
2. What is the impact of financial liberalization on income inequality?
3. How does financial liberalization relate to financial instability?
To answer the first question, a meta-analysis on the basis of 60 empirical
studies has been carried out in chapter 2. The meta-sample consisted of 441 tstatistics of coefficients on the financial liberalization variable in growth
regressions. The meta-analysis focused on explaining the variation in the tstatistics in terms of study-, data- and method-specific characteristics.

158

Chapter 6

Question two has been investigated by means of theoretical and empirical
analyses. Specifically, chapter 3 presented a simple model that studied the impact
of financial liberalization on income inequality via banking sector efficiency and
financial depth.57 In the model, the incomes of savers and borrowers are affected
differently by financial liberalization, leading to changes in income inequality.
Chapter 4 provided an empirical assessment of the impact of financial
liberalization on income inequality. The empirical approach was based on dynamic
panel data models. A System GMM estimator has been used to deal with problems
of measurement error and reverse causality.
To gauge the third research question, chapter 5 first described a simple model
with a banking sector that features asymmetric information and financial
liberalization policies. Banks observe project returns but not success probabilities,
giving rise to a pooling equilibrium with potentially too much borrowing relative to
the social optimum, which is interpreted as financial instability. The model then
explores how changes in financial liberalization affect over-borrowing.
Financial liberalization increases over-borrowing via reduced borrowing cost
and entry of risky entrepreneurs. Such a rise in over-borrowing due to financial
liberalization is interpreted as rising financial instability. In the next step, an
empirical assessment of the relationship between financial liberalization and
financial instability has been conducted.
On the basis of the analyses carried out in chapters 2 to 5, the above questions
shall now be answered.
This chapter proceeds as follows. Section 6.1 presents the answers to the main
research questions of this thesis. Section 6.2 outlines important policy
implications. Section 6.3 discusses limitations of the research and possibilities for
future research.

Banking sector efficiency refers to the wedge between the interest rate on deposits and the
cost of borrowing. Financial depth relates to the size of the financial sector, i.e., the amount of
credit.
57
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6.2 Answers to the Main Research Questions
Answer to research question 1:
What is the empirical evidence concerning the impact of financial
liberalization on economic growth?
The main answer to this research question is that, on average, there is a positive
albeit weak effect of financial liberalization on economic growth. This result
suggests that financial liberalization is not a panacea for achieving strong growth.
Liberalization policies may perhaps be more successful if combined with other
reform measures and/or institutional changes such as fiscal and/or monetary
policies, and/or institutional changes focusing on regulating financial markets
(Kose et al. 2010). Empirical research on the growth effects of such combinations
of policies is, however, hardly available.
Next, for the majority of the variables that may help explain the variation in the
t-statistics we do not find significant results. There are two exceptions though.
First, in many of our specifications, studies using data from the 1970s generate a
statistically less significant relationship between financial liberalization and
growth (i.e., they report lower t-statistics). This could mean that financial
liberalization was less effective in this decade. Second, studies taking into account
a measure of the level of financial depth report smaller t-statistics. This outcome
suggests that in countries with less developed financial systems, financial
liberalization has more value in terms of stimulating economic growth. The
mentioned results remain valid after having carried out a large number of
robustness checks, including a test for publication selection bias.
Answer to research question 2
What is the impact of financial liberalization on income inequality?
In chapter 3, the key channel for the effect of financial liberalization on income
inequality is the interest rate on deposits. If this interest rate increases
disproportionately compared to the (absolute) fall in the cost of borrowing,
inequality tends to decline because the income gain of savers (who are poorest)
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exceeds that of borrowers. This outcome is more likely if financial depth is either
large, or improves with financial liberalization.
On the basis of the model, the following two predictions have been formulated.
First, the effect of financial liberalization on income inequality depends on the
level of financial depth (recall that financial depth was assumed to be constant in
this case). The second prediction was that income inequality decreases
unambiguously, if financial liberalization leads to both greater banking sector
efficiency and financial depth. Importantly, this finding rested on the assumption
that financial liberalization improves financial depth such that borrowing cost do
not change.
These two predictions have been examined empirically in chapter 4. Specifically,
estimated Gini coefficients, as a proxy for income inequality, have been regressed
on measures of financial liberalization and further control variables. To test if the
impact of financial liberalization on income inequality depends on financial depth,
an interaction term between these two variables has been included. The main
finding was that the direct effect of capital account liberalization is to increase
income inequality. However, this effect tends to decrease with financial depth. In
particular, it was found that above a private credit-to-GDP ratio of 25 percent,
capital account liberalization reduces income inequality. Especially developing
countries are characterized by very low levels of financial depth. Thus, in these
countries capital account liberalization is more likely to increase income
inequality.
Reserve requirement liberalization did not appear to have a significant impact
on income inequality.
Taken together, the findings of chapters 3 and 4 suggest that capital account
liberalization only reduces income inequality in countries with a high level of
financial depth, i.e. mainly in developed economies. This means capital account
liberalization potentially leads to more income inequality in most developing
countries.
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Answer to research question 3
How does financial liberalization relate to financial instability?
The theoretical model of chapter 5 has shown that financial liberalization leads to
more borrowing by risky entrepreneurs with low project success probabilities. As
the number of risky entrepreneurs who borrow increases, the average project
success probability declines. However, such a decline need not imply a rise in overborrowing, defined as a situation in which projects that are too risky relative to the
social optimum are being financed. Owing to declining borrowing cost, borrowing
by risky entrepreneurs might actually be socially optimal. However, if borrowing
by risky entrepreneurs is not desirable from a social point of view, over-borrowing
ensues. Such over-borrowing due to financial liberalization was interpreted as
rising financial instability. Thus, in the theoretical model the impact of financial
liberalization on financial instability was found to be ambiguous. The main reason
for this ambiguity was that both the equilibrium project success probability and
the socially optimal success probability may decline.
Given the described ambiguous theoretical prediction, an empirical analysis was
conducted in order to shed further light on the liberalization-instability nexus. The
empirical analysis was based on new financial instability data, measured as the
amount of impaired loans in total loans, over the period 2000 to 2009. Financial
liberalization was proxied by the financial reform index due to Abiad et al. (2010).
The estimation results suggest that financial liberalization did not increase
financial instability. But it was found that more financially liberalized countries
experienced a sharper increase in impaired loans in the year 2009.
In sum, these results imply that financial liberalization does not necessarily
render banks more instable; only during a crisis period, it might be associated with
more financial instability.
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6.3 Policy Implications
The number of largely liberal financial systems has risen considerably since the
1970s. Given the degree of global market integration, there is no reason to assume
that this trend will be reversed any time soon.
The research contained in chapters 2 to 5 of this thesis has shown that no simple
statements about the effects of financial liberalization on economic growth, income
inequality and financial instability can be made. To put it differently, the direct
effect of financial liberalization seems to be ambiguous in general. As it is often the
case, the effect is dependent and conditional on other factors. In this thesis, these
other factors centered around financial depth (chapters 2 to 4) and economic
crises (chapter 5). In other words, even when the intentions behind financial
liberalization are the same across countries, they will be reached differently and
with varying degrees of success because economic conditions are not the same.
Especially the channels through which financial liberalization unfolds are central
as they can help devising better policies. From this perspective, the findings of this
thesis provide some clear lessons.
Chapters 2 to 4 have highlighted the general relevance of financial depth for the
impact of financial liberalization on economic growth and income inequality.58
Concerning economic growth, financial liberalization appears more likely to
promote growth in countries with low financial depth. Concerning income
inequality, it was found that a financial liberalization of the capital account tends
to raise income inequality in countries with low financial depth. These results
suggest that financial liberalization is a mixed blessing for developing countries: it
may foster economic growth at the expense of income equality.
In the case of developed countries, financial liberalization probably will not
enhance growth, but it might lead to a more equal distribution of income. This
seems to be positive. But one should realize that (both in developing and
developed countries) financial liberalization may render the financial system more
unstable. Thus, during economic downturns such as the 2008/09 crisis, the
positive effects of financial liberalization could fade away.
The reader may recall the difference between financial liberalization and financial depth.
Whereas financial liberalization refers to policies that aim at improving banking sector efficiency,
financial depth relates to the size of the financial sector, i.e. the amount of credit.
58
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The findings imply that even if it is assumed that financial liberalization policies
are pursued to increase economic growth and reduce income inequality, it may not
be the case that both these goals will be achieved in the end. In the case of
developing countries with low levels of financial depth, other policy measures may
be adopted in order to correct the negative effect of financial liberalization on
income inequality. Developed countries that are characterized by high levels of
financial depth potentially gain less from financial liberalization in terms of
economic growth. However, income inequality tends to go down in these countries.
A more equal distribution of income could have positive effects on economic
growth (see, e.g., Berg et al., 2012). Thus, although there might be no direct effect
of financial liberalization on economic growth, there could be an indirect one
through reduced income inequality.

6.4 Discussion and Directions for Future Research
Some research limitations are to be mentioned. The theoretical model of chapter 3
abstracted from several, potentially important mechanisms concerning the impact
of financial liberalization on income inequality. The model assumed that there is a
positive link between financial liberalization and financial depth. However,
adverse selection models have shown that this need not be the case. In these
models, the effect of financial liberalization on financial depth is ambiguous, which
means that financial liberalization could undermine financial depth. How such a
negative relationship plays out on income inequality merits further investigation.
Another limitation of the model in chapter 3 was the assumption that the change
in financial depth is such that borrowing cost remain constant. This is a very
strong assumption since in reality we may expect adjustments in the amount
individuals can borrow, as well as in the cost of borrowing. Nevertheless, this
assumption allowed us to determine the impact of financial liberalization on
equilibrium income inequality.
The empirical analysis carried out in chapter 4 has its limitations, too. The Gini
coefficient is a special summary measure of income inequality that does not permit
statements about which parts of the income distribution are affected by capital
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account liberalization. This might be important information for policymakers
though. Moreover, future research could try to use measures of inequality that
better reflect developments in capital income because the estimated Gini
coefficients used in the empirical analysis of chapter 4 provide only a partial
picture of income inequality. Especially in highly developed countries income
inequality might actually be higher owing to trends in capital income.
The research contained in chapters 3 and 4 suggests that future studies on
financial liberalization and economic growth should consider income inequality as
a relevant transmission mechanism of financial liberalization to economic growth.
Concerning the impact of financial liberalization on financial instability studied
in chapter 5, two main limitations are worth mentioning. First, the model did not
consider loan defaults. Second, while the theoretical model could trace two specific
channels through which financial liberalization affects financial instability, the
empirical approach did not capture these channels explicitly.59 Therefore, future
empirical research could further delve into the channels of financial liberalization
using bank-level data.
Despite these limitations, the analyses provided in this thesis are considered as
relevant contributions that enhance our understanding of financial liberalization.
As indicated, the described limitations provide interesting possibilities for future
research.
The message that emerges from the analytical and empirical research of this
thesis is that financial liberalization is not a simple engine for economic growth.
There is no clear evidence for a growth enhancing effect of financial liberalization.
Moreover, policymakers who want to liberalize their financial sectors should be
aware of the effects of financial liberalization on income inequality, and also
financial instability.

59

These two channels are decreasing the cost of borrowing and entry of more risky borrowers.
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Dutch Summary
Dutch Summary

In dit proefschrift worden de effecten van financiële liberalisatie op economische groei,
inkomensongelijkheid en financiële instabiliteit onderzocht. Specifiek worden hierbij de
volgende vragen beantwoord:
1. Wat is er empirisch bewezen betreffende de impact van financiële liberalisatie
op economische groei?
2. Wat is de impact van financiële liberalisatie op inkomensongelijkheid?
3. Hoe verhouden financiële liberalisatie en financiële instabiliteit zich tot elkaar?
Er wordt standaard aangenomen dat financiële liberalisatie economische groei
stimuleert, ten koste van inkomensongelijkheid. Betreffende het eerste punt zijn er veel
empirische studies ondernomen, maar deze geven conflicterende resultaten. De
liberalisering-groei nexus is dus niet zo duidelijk als het in eerste instantie lijkt. Wat
betreft de liberalisering-inkomensongelijkheid nexus, het gebrek aan wetenschappelijk
onderzoek belemmert het trekken van conclusies. Ook wordt de rol van financiële
liberalisering in de financiële en economische crisis van 2008/09 onvoldoende
begrepen. In dit proefschrift worden deze belangrijke zaken verder belicht.
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Dit werk onderscheidt zich verder door:
1. Het samenbrengen van empirische literatuur over financiële liberalisatie en
economische groei. Veel empirische studies hebben geprobeerd om de impact
van financiële liberalisatie op groei van BBP per hoofd van de bevolking vast te
stellen, maar ze geven conflicterende resultaten. Deze literatuur samenvatten is
geen simpele taak en vereist een systematische aanpak.
2. Terwijl veel onderzoek zich richt op de relatie tussen financiële liberalisatie en
economische groei zijn er maar weinig modellen die de effecten van financiële
liberalisatie op inkomensongelijkheid analyseren. In dit proefschrift wordt
geprobeerd dit gat deels te vullen door middel van een simpel model van de
impact

van

financiële

liberalisatie

op

inkomensongelijkheid

via

de

bankensector en een empirische analyse.
3. De 2008/09 mondiale financiële en economische crisis heeft tot nieuwe vragen
over financiële instabiliteit geleid. Financiële liberalisatie zou een drijvende
kracht kunnen zijn geweest achter de onhoudbare kredietexpansie. Dit
proefschrift onderzoekt de relatie tussen financiële liberalisatie en financiële
instabiliteit met een theoretisch model en een empirische analyse.
4. Het vierde onderscheidende onderdeel is dat nieuwe datasets gebruikt zullen
worden.

Inkomensongelijkheidsgegevens

die

naast

betrouwbaar

ook

vergelijkbaar zijn tussen landen zijn moeilijk te verkrijgen. Dit proefschrift is
gebaseerd op nieuwe schattingen van de Gini coëfficiënten die zijn afgeleid van
inkomensgegevens van huishoudens voor belastingafdracht. Deze schattingen
lijken meer consistent te zijn over de tijd en tussen landen. Ook worden nieuwe
vergelijkbare gegevens van financiële instabiliteit gebruikt.
Hoofdstuk 1 bespreekt het belang van financiële liberalisatie. Daarnaast wordt er
beschreven wat het doel en de reikwijdte van het proefschrift is. Hoofdstuk 2 presenteert
een meta-analyse van de literatuur over de impact van financiële liberalisatie op
economische groei, waarbij gebruik gemaakt wordt van 441 t-statistieken van 60
empirische studies. De analyse focust op het verklaren van de heterogeniteit in de
resultaten van de steekproef in termen van studie, data en methode specifieke
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karakteristieken. De eerste hoofdvinding is dat er gemiddeld een positief doch zwak
effect van financiële liberalisatie op groei is. Dit resultaat suggereert dat financiële
liberalisatie geen panacee is om sterke economische groei te bereiken. De tweede
hoofdvinding is dat het toevoegen van een maatstaf van financiële diepte aan het model
de significantie van de relatie tussen financiële liberalisatie en economische groei
beïnvloedt. Dit houdt in dat in landen met minder ontwikkelde financiële systemen,
financiële liberalisatie een meer effectieve kracht achter economische groei is.
Hoofdstuk

3 richt

zich

op de gevolgen van financiële

liberalisering op

inkomensongelijkheid. Er wordt een vereenvoudigd theoretisch model gepresenteerd,
waarin economische agenten sparen, beleggen en/of lenen. Alle besparingen en
beleggingen vinden plaats met tussenkomst van de bancaire sector. Deze bancaire sector
is onderhevig aan een liberaliseringsbeleid. Hierdoor wordt deze sector een
transmissiemechanisme tussen financiële liberalisering en inkomensongelijkheid. In het
model heeft financiële liberalisering twee verschillende effecten. Allereerst leidt het tot
een daling van de marge tussen de rente op leningen en die op spaargelden, hetgeen een
verhoging van de efficiëntie van de bancaire sector impliceert. Daarenboven heeft
financiële liberalisering consequenties voor de omvang van de kredietverstrekking. De
spaarrente is het

belangrijkste kanaal

waarlangs financiële liberalisering

de

inkomensongelijkheid beïnvloedt. Als deze rente disproportioneel toeneemt in
verhouding tot de absolute daling van de kosten van leningen neemt de
inkomensongelijkheid doorgaans af, omdat de positieve inkomenseffecten voor
spaarders (die het armst zijn) groter zijn dan die voor agenten die geld lenen. Deze
uitkomst is waarschijnlijker naarmate de hoeveelheid verstrekt krediet in de
uitgangspositie groter is, of toeneemt als gevolg van liberalisering. De bevindingen van
hoofdstuk 3 kunnen worden samengevat in twee voorspellingen: 1) de gevolgen van
efficiëntere banken op de inkomensverdeling hangen af van de hoeveelheid verstrekt
krediet en 2) inkomensongelijkheid neemt af indien financiële liberalisering leidt tot een
toename van de efficiëntie van de bancaire sector in combinatie met een toename van
het volume van kredietverstrekking.
Hoofdstuk 4 maakt gebruik van dynamische paneldata-analyse om de theoretische
voorspellingen van Hoofdstuk 3 empirisch te staven. Geschatte Gini-coëfficiënten van
106 landen dienen hierbij als maatstaf voor inkomensongelijkheid. Deze worden
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geregresseerd op maatstaven van financiële liberalisering en op controle-variabelen. Om
te toetsen of de gevolgen van financiële liberalisering op inkomensongelijkheid afhangen
van het volume van kredietverstrekking wordt een interactie-term opgenomen. Het
belangrijkste resultaat is, dat het directe effect van het vrijgeven van de kapitaalrekening
een toename van de inkomensongelijkheid is. Dit effect neemt echter af naarmate het
volume

van

kredietverstrekking

toeneemt.

Indien

de

ratio

van

private

kredietverstrekking tot het bruto binnenlands product groter is dan 25% leidt het
vrijgeven van de kapitaalrekening juist tot een daling van de inkomensongelijkheid.
Ontwikkelingslanden worden bij uitstek gekenmerkt door een

laag volume van

kredietverstrekking. In zulke landen is het dus waarschijnlijker dat het vrijgeven van de
kapitaalrekening zal leiden tot een stijging van de inkomensongelijkheid. Het
liberaliseren van reserveverplichtingen heeft geen significante gevolgen voor de
inkomensongelijkheid.
In Hoofdstuk 5 wordt allereerst een vereenvoudigd model beschreven van een
bancaire sector met asymmetrische informatie, waarin een liberaliseringsbeleid wordt
gevoerd. Banken nemen de rendementen op projecten van leners waar, maar hebben
geen inzicht in de kans van slagen van de projecten. Dit leidt tot een pooling-evenwicht,
waarin potentieel te veel wordt geleend vergeleken met het sociale optimum, hetgeen
wordt geïnterpreteerd als financiële instabiliteit. Binnen dit model wordt vervolgens
onderzocht welke gevolgen financiële liberalisering heeft voor deze tendentie om te veel
te lenen. Binnen het model beïnvloedt liberalisering het leengedrag op twee manieren,
namelijk door een daling van de leenkosten en door toetreding van ondernemers met
riskante projecten tot de markt. De uiteindelijke gevolgen voor de instabiliteit zijn
ambigu en worden verduidelijkt aan de hand van een empirische analyse. Deze analyse
maakt gebruikt van nieuwe gegevens over financiële instabiliteit, die betrekking hebben
op het percentage achterstallige leningen in de periode 2000-2009. De resultaten tonen
aan dat banken in landen met een hogere mate van financiële liberalisering minder
stabiel zijn in de crisisperiode in het jaar 2009, maar niet over de gehele periode die is
onderzocht.
Het onderzoek in dit proefschrift levert een aantal aanbevelingen voor beleidsmakers
op. Hoofdstukken 2 tot 4 onderstrepen dat de gevolgen van financiële liberalisering op
economische groei en op inkomensongelijkheid afhangen van het volume van
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kredietverstrekking in de uitgangssituatie. Financiële liberalisering lijkt economische
groei te stimuleren in landen waar dit volume laag is. Echter, in zulke landen leidt het
vrijgeven van de kapitaalrekening doorgaans ook tot een toename van de
inkomensongelijkheid. Al met al suggereren deze bevindingen dat financiële
liberalisering zowel voor- als nadelen met zich meebrengt voor ontwikkelingslanden.
Economische groei lijkt te worden gestimuleerd ten koste van een toename van de
inkomensongelijkheid. In landen met een hoge mate van economische ontwikkeling leidt
liberalisering niet noodzakelijkerwijs tot meer groei, maar mogelijk wel tot minder
inkomensongelijkheid. Dit lijkt positief. Maar het is belangrijk om aan te tekenen dat
financiële liberalisering in zowel ontwikkelde landen als in ontwikkelingslanden kan
leiden tot een fragieler financieel systeem. Zodoende kunnen de positieve gevolgen van
financiële liberalisering worden uitgewist door economische crises, zoals die van
2008/2009.

