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Thesis Summary

The relationship between financial and real economic development has been intensively

discussed in the economic literature. As a large number of theoretical models and

empirical studies show, the close relationship between the financial sector and real

economic development becomes particularly manifest in times of global financial and,

often as a consequence, economic crises.

In times of well-functioning markets, a healthy financial sector provides the economy

with important functions and services through various channels. The consolidation

of savings and investment opportunities, the careful selection of profitable investments

and accordingly the efficient allocation of resources allow other sectors to finance invest-

ments and innovations, and thus to spur technological progress and promote flourishing

economic development. Conversely, the close relation between the financial system and

the real economy is also associated with risks, when – due to market failures – the fi-

nancial sector is no longer capable of providing the economy with the required funds

and services.

This thesis addresses selected aspects of the relationship between financial development

and economic performance.

The introductory chapter gives a historical overview of the role of financial systems in

economic thinking.

The second chapter deals with the topic of asymmetric information in financial markets

and its consequences for innovation and economic growth. An endogenous growth

model is used to examine how information asymmetries between two agents that jointly

contribute to the development of innovative capital goods affect innovation and the rate

of economic growth. The asymmetric distribution of information raises a double-sided
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moral hazard problem, which in turn reduces the work effort of both agents. Numerical

simulations highlight that the decreased work efforts lower the success probability of

innovations by approximately 25%, which substantially constrains innovative activity

and economic growth.

The third chapter examines the effects of financial development on income inequality

and poverty, using several different indicators of financial development, and taking

into account the particular differences between developing and developed countries

by splitting the sample into different sub-samples. The results imply that financial

development substantially helps to reduce income inequality and poverty. In particular,

the findings not only highlight the role of sophisticated loan markets, but also emphasize

the importance of well-developed stock markets.

Chapter 4 analyzes the determinants of financial development, in particular the com-

petitiveness of banking industries. The results suggest that a relatively large stock

market enhances the competitiveness of the banking sector. An efficient cost man-

agement does not only increase the performance of the particular bank in the short

run, but also promotes the competitiveness of the entire industry. It is shown that

high market concentration has a negative impact on the competitiveness of banking

industries.

Finally, the last chapter investigates whether the disclosure of human rights abuses by

firms affects their financial performance. An international sample covering four differ-

ent countries is used to analyze the returns of the firms at the time when the abuse

becomes public. The results for US and UK firms suggest that investors punish unso-

cial corporate behavior via the stock market with clearly negative, abnormal returns.

However, there is no such evidence for Germany and Switzerland.



Kurzfassung

Der Zusammenhang zwischen Finanz- und Realentwicklung wird in der ökonomischen

Literatur intensiv diskutiert. Nebst einer langen Reihe theoretischer Modelle und em-

pirischer Studien manifestiert sich die enge Beziehung zwischen dem Finanzsektor und

der realwirtschaftlichen Entwicklung auch besonders deutlich in Zeiten globaler Finanz-

und damit oft einhergehender Wirtschaftskrisen.

In Zeiten funktionierender Märkte versorgt ein gesunder Finanzsektor die Gesamt-

wirtschaft über zahlreiche Kanäle mit wichtigen Funktionen und Dienstleistungen.

Die Zusammenführung von Ersparnissen und Investitionsmöglichkeiten, die sorgfältige

Auswahl profitabler Anlagen und somit die Sicherstellung einer effizienten Ressour-

cenallokation ermöglichen anderen Sektoren, Investitionen und Innovationen zu finan-

zieren und so technischen Fortschritt und das Blühen der Gesamtwirtschaft voranzu-

treiben. Umgekehrt birgt die enge Beziehung zwischen dem Finanzystem und der

Realwirtschaft auch Risiken, wenn Märkte versagen und der Finanzsektor nicht mehr

länger in der Lage ist, die Ökonomie mit den benötigten Funktionen und Mitteln zu

versorgen.

Die vorliegende Arbeit befasst sich im Rahmen von vier Artikeln mit verschiedenen

Aspekten des Zusammenspiels von Finanz- und Realentwicklung.

Das einleitende Kapitel zeigt auf, wie sich die Rolle des Finanzsystems im ökonomischen

Denken historisch entwickelt hat.

Das zweite Kapitel befasst sich mit der Thematik der Informationsasymmetrie in Fi-

nanzmärkten und deren Auswirkungen auf die Innovationstätigkeit und das ökonomische

Wachstum. Im Rahmen eines endogenen Wachstumsmodells wird untersucht, wie In-

formationsasymmetrien zwischen zwei Agenten, die gemeinsam zur Entwicklung in-
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novativer Kapitalgüter beitragen, auf die Innovationstätigkeit des Forschungs- und

Entwicklungssektors und damit auf die Wachstumsrate wirken. Die asymmetrische

Informationsverteilung zwischen den Agenten verursacht ein zweiseitiges Moral Ha-

zard Problem, wodurch sich der Arbeitseinsatz beider Agenten signifikant reduziert.

Mit Hilfe numerischer Simulationen wird gezeigt, dass der geringere Arbeitseinsatz die

Wahrscheinlichkeit, mit der Innovationen erfolgreich umgesetzt werden, um nahezu

25% senkt. Dies hemmt die Innovationstätigkeit und somit auch die Wachstumsrate

der betrachteten Ökonomie substantiell.

Kapitel 3 untersucht, ob Finanzentwicklung dazu beiträgt, Einkommensungleicheit und

Armut zu reduzieren. Um diesen Zusammenhang empirisch zu überprüfen, wird eine

Reihe unterschiedlicher Indikatoren für Finanzentwicklung verwendet. Die Aufteilung

der Länder nach Einkommensniveau erlaubt es, den Unterschieden zwischen Entwick-

lungsländern und entwickelten Ländern Rechnung zu tragen. Die Ergebnisse zeigen

auf, dass Finanzentwicklung Ungleichheit und Armut massgeblich reduziert. Dabei

beschränken sich die Resultate nicht nur auf die positive Rolle gut entwickelter Kre-

ditmärkte, sondern weisen insbesondere auch auf die Bedeutung von Aktienmärkten

hin.

Kapitel 4 widmet sich den Bestimmungsfaktoren von Finanzentwicklung, mit einem

gezielten Fokus auf die Wettbewerbsfähigkeit des Bankensektors. Die Resultate zeigen,

dass ein effizienter Aktienmarkt dem Bankensektor zu mehr Wettbewerbsfähigkeit

verhilft. Ein effizientes Kostenmanagement nützt nicht nur der Steigerung der Per-

formance der einzelnen Bank in der kurzen Frist, sondern erhöht auch die Wettbe-

werbsfähigkeit des gesamten Sektors. Die Resultate implizieren, dass eine hohe Markt-

konzentration die Wettbewerbsfähigkeit des Bankensektors negativ beinflusst.

Im letzten Kapitel wird schliesslich untersucht, ob und wie sich die Enthüllung von

Menschenrechtsverletzungen durch Firmen auf die Finanz-Performance dieser Unter-

nehmen auswirkt. Auf der Basis einer internationalen Stichprobe für ingesamt vier

Länder werden die Renditen von Firmen zum Zeitpunkt der Enthüllung analysiert.

Während die Resultate für US und UK Firmen zeigen, dass die Investoren unsoziales

Verhalten auf den Aktienmärkten mit deutlich negativen abnormalen Renditen be-

strafen, kann dieselbe Evidenz für Deutschland und die Schweiz nicht gefunden werden.



Chapter 1

Introduction

The role of the financial sector for “real” economic development, i.e. the production

of goods and non-financial services, has been discussed intensively in the economic

literature. Many economists and historians, but also politicians and practitioners agree

that a healthy and prosperous financial system provides the economy with various

growth enhancing functions. According to Merton and Bodie (1995), the primary

function of a financial system is to facilitate the allocation of resources across time and

space. Levine (1997) further differentiates five basic functions carried out by financial

systems.

First and foremost, the financial system coordinates the saving and investment decisions

of households and firms. Financial intermediaries collect savings from households and

provide this pool of funding to borrowers. Without intermediaries the search for the

appropriate match of lenders and borrowers would be much more resource consuming.

Second, for lending, the evaluation of firms and managers is associated with costs.

Individuals may not have the necessary resources to undertake these tasks. In the

absence of financial intermediaries, due to high information costs, both borrowers and

lenders would miss profitable investment opportunities. A financial system can acquire

and process information at much lower costs. Hence, it evaluates the most promising

investments and accordingly improves the efficient allocation of resources.

Third, with a large pool of borrowers and lenders, a financial system can diversify its

portfolios and accordingly reduce inherent risks. In particular, liquid capital markets

1



2 INTRODUCTION

provide savers with assets and at the same time offer long-term investment capital to

firms.

Fourth, financial systems do not only reduce the costs of the ex ante evaluation of the

most promising investment opportunities, but also monitor firms and managers and

ensure corporate control at much lower costs than individuals could do. Delegated

monitoring allows financial systems to economize and finally minimize the associated

costs of corporate control.

Finally, from a general viewpoint, a financial system can greatly facilitate many types

of business transactions.

The role of financial systems in economic thinking – a historical

review

In the economics literature a considerable amount of theoretical work has emphasized

the role of financial systems for economic development, and in particular for economic

growth. Known today as the “finance-growth nexus”, the notion that the financial

sector is a catalyst of economic development goes back at least to the 18th century,

where an early quote on the relationship between finance and growth can be found

in Hamilton (1781). He states that “banks were the happiest engines that ever were

invented” for spurring economic growth (Levine et al., 2000, quoted from Hammond,

1991). More than a century later, Schumpeter (1911) claimed that financial institu-

tions are important due to their role of evaluating prospective entrepreneurs, financing

innovative activity, and facilitating economic growth. Many decades later, this idea

was revived and incorporated to several models of modern economic growth.

The stock market crash in 1929 and the subsequent economic downturn – today known

as the Great Depression – led economists to intensively investigate the relationship

between financial systems and real economic activity. Fisher (1933) argued that poorly

performing financial markets were a significant determinant of the intensity of the

economic slowdown during this period. Both the pioneering General Theory of Keynes

(1936), as well as most of the macroeconomics literature directly following Keynes,

put much emphasis on the relation between the supply of money and real economic
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activity. The quantity of money was seen as the financial variable most relevant to

aggregate economic behavior. The interest in this relation was basically motivated

by the Great Depression, when the supply of money was the only financial measure

inherent in macroeconomic policy. However, this point of view neglected the role of

many other aspects of the financial system (Gertler, 1988).

In the 1960s, economists started to examine the role of the financial system in eco-

nomic development. The studies by Gurley and Shaw (1955), Goldsmith (1969) and

Hicks (1969), among others, attempted to bring the role of financial intermediaries in

the credit supply process into focus. Traditional economics at the time was basically

characterized by two schools of thought, which differed remarkably regarding the role

of financial markets. First, Gurley and Shaw, Goldsmith, and Hicks pointed to the

positive impact financial systems could have on economic development. They stressed

that the link between financial and real economic activity could not be characterized

appropriately by focusing only on the money supply, as it had been supposed by pre-

ceding schools of thought. In their view, cross-country differences in economic growth

could partly be explained by the differences in the quality and quantity of financial

services provided. However, the idea that financial development increases the level of

investment and improves resource allocation, which finally promotes growth, did not

influence economics to a large extent during the early post-war period, partly due to

the dominant influence of the Keynesian ideology of “financial repression” (Ang, 2008).

A contrasting, second, view was held by Robinson (1952), who suggested that financial

development was much more the response to economic growth and the result of a higher

demand for financial services. Later on, this notion was also supported by Lucas (1988)

and Stern (1989), who stressed that the role of financial development in the economic

growth process was by far overemphasized.

Next to the general opponents of the finance-growth nexus, who deny any growth-

enhancing role of financial systems, some scholars explicitly point out that financial

systems, in particular stock markets, can affect economic growth negatively, for ex-

ample by promoting too much speculative activity, a proposition put forth by Keynes

(1936) and Kindleberger (1978). An entire strand of literature deals with the immi-

nent danger of financial crisis and its potentially detrimental effects on overall economic
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development.1

In the 1970s, the work of McKinnon (1973) and Shaw (1973) changed the view on the

role of financial systems remarkably. These authors called for financial liberalization,

arguing that free market conditions could increase high-yield investment, and as a

consequence would spur economic growth. In the 1980s, various empirical studies,

including Mishkin (1978) and Bernanke (1983), investigated the relationship between

financial aspects and business cycles. Bernanke examined the role of monetary versus

financial aspects in the Great Depression. He showed that the collapse of the financial

system was one of the key determinants of the severity and persistence of the economic

slowdown during the Great Depression and claimed that monetary forces alone were

not enough to explain such phenomena. A central argument put forth by Bernanke

was that the immediate cut-off of financial flows to particular sectors, and not – as

suggested by Friedman and Schwartz (1963) – the decline in money supply, led the

economy to the considerable downturn of the 1930s (Bernanke, 1983, see also Gertler,

1988).

The literature on the relationship between financial and real economic development

took another turn with the evolution in the growth literature in the 1980s. Neoclas-

sical growth theory did not provide an appropriate framework for the analysis of the

financial system’s role in economic growth, since financial variables could only have

level effects in this framework (Morales, 2000). However, new insights from informa-

tion economics, together with major improvements in modeling techniques, allowed for

both financial intermediation and economic growth to be treated endogenously. Early

work on endogenous growth and endogenous financial intermediation includes Green-

wod and Jovanovic (1990), Bencivenga and Smith (1991, 1993), Levine (1992) and

Saint Paul (1992). According to these models financial intermediation leads to a more

efficient allocation of resources and therefore promotes economic growth.

Other endogenous growth models such as Romer (1990b) or Grossman and Helpman

(1991) instead claim that innovative activity and the development of new products are

the major source of economic growth. This strand of literature rekindled the Schum-

peterian view according to which financial intermediaries promote economic growth by

1 See for example Minsky (1991).
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evaluating entrepreneurs and financing innovation. Models following these ideas are

King and Levine (1993), De la Fuente and Marin (1996) and Blackburn and Hung

(1998), among others.

A substantial number of studies examines whether the conclusions of the theoreti-

cal literature – namely that financial development promotes economic growth – can

be supported by empirical evidence. However, while the theoretical analysis of the

relationship between finance and growth has a long tradition, most of the empirical

literature has emerged only since the 1990s (Ang, 2008).

The empirical literature is best reviewed along the lines of the different underlying

econometric approaches. Early empirical literature consists mainly of cross-country

studies. One of the most prominent early works is the study of King and Levine

(1993a). Using data from 80 countries over the period 1960-1989, they analyze the

relationship between financial development and long-run output growth. They find

that higher levels of financial development are positively associated with higher rates

of economic growth, physical capital accumulation, and improvements in economic ef-

ficiency. Furthermore, they show that the relationship is robust also for future rates of

economic growth implying that financial development does not simply follow economic

development. The authors use four different measures of financial development. A sort

of “classic” indicator is “financial depth”, which equals the ratio of liquid liabilities

of the financial system to GDP. In order to measure the relative importance of spe-

cific financial institutions, in particular the central bank and deposit money banks, the

authors use the ratio of deposit money bank domestic assets to deposit money bank

domestic assets plus central bank domestic assets. The underlying notion is that banks

are more likely than central banks to provide services like risk sharing and information

processing, which are stressed in the theoretical literature. They use two further in-

dicators to measure whether credit offered by the financial system simply flows to the

government and state-owned enterprises or rather to the private sector. In the latter

case the financial system is supposed to perform the tasks which are considered by

the theoretical literature as essential functions, such as investment evaluation or risk

pooling. For this purpose, King and Levine use the ratio of claims on the nonfinancial

private sector to total domestic credit, and the ratio of claims on the nonfinancial pri-

vate sector to GDP. While King and Levine limit their analysis to banking or credit
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development, Atje and Jovanovic (1993) and Levine and Zervos (1998) use different

stock market measures, such as the value of listed domestic shares divided by GDP

(capitalization), the value of the trades of domestic shares divided by the value of listed

domestic shares (turnover), and the value of the trades of domestic shares divided by

GDP (value traded) as market liquidity measures, to examine the effect of stock market

development on economic growth. These authors find that stock market development

is positively and significantly associated with current and future rates of economic

growth. Levine and Zervos also find a positive relation between stock market devel-

opment and both current and future rates of capital accumulation and productivity

growth.

In contrast to such findings in the literature, Ram (1999) claims that the correlation

between financial development and real per capita GDP growth is negligible or weakly

negative when studying individual countries. On the basis of data for 95 countries,

he reports that the average individual-country correlation sharply contrasts with the

associated cross-country correlation. These conflicting results point to an important

weakness of cross-country studies, which is that they typically average the data over

an entire time period. By doing so, a lot of information on particular country pe-

culiarities gets lost. In this respect, cross-country studies allow only limited general

policy implications. Another shortcoming of cross-country studies, mentioned by Ang

(2008), is that most studies take the finance-leading effect for granted. In this regard,

they neglect any possible effects of reverse causality, running from economic growth to

financial development.

More recent studies have made attempts to solve this problem. Levine (1998) ad-

dresses the problem in two steps. Building upon the prominent findings of La Porta et

al. (1997), which assert that legal systems, which protect creditor rights and enforce

contracts, promote better financial systems, Levine examines whether the exogenous

component of financial development – namely the legal system – is positively associated

with economic growth. He shows that differences in legal rights can explain about half

of the cross-country variation in banking development. Based on this result, Levine

uses measures of creditor rights, contract enforcement and legal origin as instrument

variables to examine the effect of the exogenous component of banking development on

economic growth. The results imply positive and significant effects of banking devel-
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opment on long-run rates of economic growth, capital accumulation and productivity

growth. Similar evidence is provided in subsequent papers (Levine, 1999, 2002), which

additionally address an old debate in economics about whether bank-based or rather

market-based financial systems are better at promoting long-run economic growth. The

bank-based view claims that banks are better at mobilizing savings, allocating resources

and exerting corporate control. Proponents of the market-based system instead believe

that capital markets are better at providing key financial services and hence long-run

economic growth is increased.2 The results suggest that, in line with earlier findings,

overall financial development is closely associated with economic growth, even when

using the legal system as an instrument variable. However, Levine finds no evidence

that either of the two systems may promote long-run growth more than the other.

Beck et al. (2003a) test two different theories concerning the historical determinants

of financial systems, the law and finance theory versus the endowment theory. While

the law and finance theory holds that historically determined differences in legal origin

can explain cross-country differences in financial development, the endowment theory

claims that during colonial history the geographical endowment of a region determined

whether Europeans formed settler colonies or created extractive states, which in turn

defined the institutional environment. Beck et al. argue that in favorable areas, col-

onizers set up institutions that support private property, while in less hospitable en-

vironments institutions were built that empower the elite and extract resources. Beck

et al. apply the endowment theory to the development of financial systems. Their

results show that endowment, measured by settler mortality and the absolute value of

the latitude of each country, is more robustly associated with financial intermediary

development than legal origin.

More recent studies, including Beck et al. (2000), Benhabib and Spiegel (2000) and

Beck and Levine (2004) among others, have started to address the finance-growth nexus

using panel econometrics in order to overcome the weaknesses of cross-country studies

mentioned above. The results reinforce the findings of most cross-country studies,

implying that financial development has a positive impact on economic growth.

Finally, there is a large number of time series studies on the finance-growth nexus

2 A more detailed discussion about bank-based versus market-based financial systems is given in
chapter four of this thesis.
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focusing on one or a few selected countries. While these studies allow for a more

differentiated and comprehensive analysis than cross-country or panel data analyses,

they also face several shortcomings. The estimation period of many time series studies

is too short to allow for robust conclusions, and of course any results obtained by time

series studies may apply only to a particular country or a small set of countries. In

other words, conclusions cannot be generalized for other countries (Ang, 2008).

Finally, it is worth noting that all empirical studies on the finance-growth nexus, ir-

respective of the underlying econometric approach, capture the many details of the

theoretical literature only to a limited extent due to the difficulties of measuring fi-

nancial development appropriately. While theoretical models build upon particular

financial functions of the financial system and channels through which these functions

affect resource allocation and economic growth, empirical studies rely on relatively gen-

eral and highly aggregated measures of financial development. The results put forth

by the broad empirical literature therefore only partly reflect the predictions made

by theoretical models. Accounting for this weak link, empirical studies nevertheless

provide distinct and valuable insight into the relation between finance and growth.

It can be concluded that increasingly sophisticated theoretical models and a large num-

ber of empirical studies using more and more modern econometric techniques show that

there is a close relation between financial and real economic development. However,

possible feedback effects cannot be excluded.

The results of theoretical models and empirical studies suggest that under “normal

conditions”, financial systems promote economic development, in particular economic

growth. Presumably economies take financial systems for granted when they are

healthy and work successfully. A look at historical events of “abnormal” or even “ex-

treme” conditions such as financial crises may provide additional valuable insight into

the relation between financial and real economic development, and may also help to

better understand the particular channels through which the financial system affects

the performance of the real economy.
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Lessons from financial crises

Bernanke (1983) writes:

“Institutions which evolve and perform well in normal times may become

counterproductive during periods when exogenous shocks or policy mistakes

drive the economy off course. The malfunctioning of financial institutions

during the early 1930s exemplifies this point.”

Between 1930 and 1933, more than 9000 banks quit operations. Depositors and stock-

holders lost around $2.5 billion, which is almost equal to 2.5 percent of the nominal

GDP in 1929 (Romer, 1993). Building upon the work of Friedman and Schwartz (1963),

Bernanke claimed that the austere monetary policy at that time was not sufficient to

explain the length and persistence of the Great Depression. In his well-known paper

he shows that i) the financial crisis raised the real cost of financial intermediation, and

ii) these higher costs were associated with a significant decline in aggregate output.

With the first banking crisis in November 1930, a long period of credit contraction

started. Small and medium-sized enterprises (SMEs), farmers, and households, which

all relied heavily on bank credit supply, were most affected by the credit crunch. Al-

though alternative forms of credit emerged at that time, Bernanke argues that during

the time of adjustment the costs of credit to borrowers increased, at least temporarily.

To show that the higher costs of intermediation finally led to a decline in output, he

estimates standard output equations, first including only monetary variables, and then

adding proxies for the financial crisis. He finds considerable evidence to suggest that

the inclusion of non-monetary effects significantly helps to explain the short-run output

performance during the Great Depression.

Another channel through which the financial crisis of 1930 affected the acceleration

of the decline in real output is given by Romer (1990a). Similar to Bernanke’s argu-

ment that uncertainty can reduce investment spending, Romer stresses that the stock

market crash caused a large temporary uncertainty among consumers about future in-

come. She suggests that this uncertainty led individuals to reduce spending on durable

goods, which finally reduced aggregate output. The results of Romer’s estimates indeed

provide evidence for the uncertainty hypothesis, implying that consumer spending on
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durable goods declined significantly.

The impact of the financial crisis on the real economy started soon, with substantial

consequences for economic development. The US recession started in the summer of

1929 and was worsened dramatically by the stock market crash in October 1929 (Romer,

1993).3 Between July 1929 and December 1930, US industrial production fell by 37

percent. After a slight recovery at the beginning of 1931, the US economy experienced

another drastic decline in industrial production of about 43 percent over a 15 month

period. In 1932, the unemployment rate had reached a level of 24 percent, and the

producer price index had declined by more than 40 percent between mid 1929 and mid

1932 (Romer, 1993). Romer claims that the incessant fall in aggregate production was

almost surely a direct consequence of banking panics in the United States.

Although each financial crisis has distinct features, Reinhart and Rogoff (2008a,b)

suggest in a recent comparative historical study that many crises show unexpectedly

great similarities. Their sample covers, inter alia, the “big five” crises of the second

half of the 20th century (Spain (1977), Norway (1987), Finland (1991), Sweden (1991)

and Japan (1992)), and a number of recent crises in emerging markets in Asia and

Latin America. The aftermath of financial crises is characterized basically by three

features. First, asset market breakdowns are deep and prolonged. On average, real

housing prices decline by 35.5 percent from peak to trough over six years, on average.

Second, financial crises are followed by severe declines in output and employment. The

average unemployment rate rises for almost five years with an average increase of about

seven percentage points. The cycle of real per capita output with only two years on

average is much shorter, but the contraction in real per capita output amounts to more

than nine percent on average.4 Third, government debt increases significantly in the

aftermath of financial crises. The authors estimate an average increase of government

debt by 86 percent during the three years following a banking crisis.

It must be suspected that the financial crisis starting in 2008 may result in the same

pattern of impacts on the real economy in the US and other countries.5 In 2007 the

3 Most European countries experienced the beginning of the economic slowdown at the same time.
4 Note however that recessions following financial crises are longer compared to “normal” recessions.
5 The following numbers on current and estimated future economic development are taken from

the OECD Economic Outlook 84 (2008) and the European Economic Advisory Group (EEAG)
Report 2009.
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breakdown of the US subprime mortgage market as a direct consequence of the burst

of the real estate bubble and the steadily declining housing prices since 2006 triggered

what today in the financial community is known as the “subprime crisis”.6 Given the

degree of globalization of financial markets, it is evident that this – primarily local –

crisis would not stop at United States’ borders. In the second half of 2008, and exacer-

bated by the US government’s decision not to bail out the well-established investment

bank Lehman Brothers, the crisis turned into financial turmoil and soon spread among

markets and countries around the globe. The loss of confidence in markets and poli-

cies, as well as panic reactions among market participants, almost led to a breakdown

of the global financial system.7 What followed were massive interventions by govern-

ments and central banks in virtually all industrial countries. However, the provision

of huge amounts of liquidity and several enormous bail-out packages could not prevent

the global economy from entering a recession. In October 2008, the US government

enacted the Emergency Economic Stabilization Act of 2008 and created a fund of 700

billion dollars to rescue the US financial system (EEAG report, 2009).

Although employment in the United States already started to decline in January 2008,

production was still increasing in the first half of the year. In mid 2008 the situation

changed and industrial production plummeted. Subsequently, private consumption

declined for the rest of the year, and economic growth in the United States became

negative. At the end of 2008, the US labor market reflected the economic downturn

with an unemployment rate of 7.2 percent, which according to the EEAG report is

the highest level in 14 years. Finally, in accordance with the findings of Reinhart

and Rogoff (2008), the increased US fiscal deficit amounted to 3.3 percent of GDP in

September 2008, which is both a consequence of higher expenditures and a decline of

corporate tax payments.

European countries show similar patterns to the US. In the second half of 2008, the

situation throughout Europe worsened considerably. Private consumption in European

countries stagnated in 2008. Unemployment rates steadily increased in particular dur-

ing the second half of 2008. Although for most EU member countries growth has been

6 “Subprime” mortgages entitle those borrowers who are characterized by a high level of default
risk, either due to low income/assets or an otherwise implied low creditworthiness.

7 For a detailed description of the sequence of events see for example Fourceri and Mourougane
(2009).
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negative for the last quarter in 2008 and the first quarter in 2009, not all countries are

affected to the same extent.

Given these developments immediately after the onset of the financial crisis, the prospects

for future development are anything but promising. Most indicators on the economic

outlook for 2009 and 2010, regardless of the particular source or the concerned country,

predict ongoing economic slowdown. For the United States as well as most European

countries, recovery is not expected until 2010. Growth rates will remain negative, and

unemployment is expected to increase further. A high degree of market pessimism

and uncertainty about the development of financial markets, in particular regarding

credit availability, which is crucial for households and small businesses, make it dif-

ficult to predict how markets and economic agents will respond to particular policy

interventions.

As it has been described, there is a long tradition in the economic literature highlighting

the positive effects of financial systems on real economic development, in particular on

economic growth. However, there is also much to be learned from the exceptional

lessons from financial crises. In times of financial turmoil, the role of financial systems

for the effective operation of real economic activity becomes particularly evident. The

apparent conclusion that can be drawn for economic policy is that in order to maintain

and enhance economic welfare, governments need to set up appropriate frameworks to

allow for the development of healthy financial systems, which in turn promote overall

sound economic development.

This thesis deepens the study of the relation between financial development and eco-

nomic performance in various dimensions. It begins by examining the effects of dis-

tortions in the financial sector on economic growth. The asymmetric distribution of

information among innovative agents raises moral hazard behavior, which is shown

to substantially lower the rate of innovation and accordingly economic growth. This

is followed by a detailed analysis of the impact of financial development on income

inequality and poverty. The findings of this study suggest that besides its ability to

promote growth financial development also reduces income inequality and contributes

to the alleviation of poverty. Subsequently, an examination of the determinants of

financial development, in particular of the competitiveness of banking industries, is
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provided. This analysis reveals interesting insight into the major drivers of banking

industries, and indicates how countries can enhance the competitiveness of the bank-

ing sector by particular policies. Finally, the study is completed by a contribution to

the literature on the effects of Corporate Social Responsibility on corporate financial

performance. In particular, the study examines the effects of unsocial corporate be-

havior, i.e. the abuse of human rights, on corporate stock performance. It is shown

that investors punish firms with negative stock performance when violations of human

rights become public.

From the findings in this thesis it can be concluded that the financial sector and the

real economy are closely related. This relationship goes far beyond the implications

of the traditional finance-growth nexus. The positive impact of financial development

on economic growth, and the alleviation of income inequality and poverty through

better-developed financial and stock markets, emphasize that financial development

can greatly facilitate real economic development and social welfare. Conversely, when

it comes to distortions and failures in the financial sector, lower growth may be the

consequence. In addition, the financial system not only provides the economy with im-

portant intermediary functions, but also represents a channel through which investors

can critically evaluate corporate behavior.

Finally, it is up to governments and politicians to develop the appropriate environment

for a flourishing financial sector to promote real economic development.

Outline

This section provides a more detailed overview of the chapters that follow.

Chapter 2 examines the effects of financial sector distortions on economic growth. In

modern growth theory, innovation and technological progress are key drivers of eco-

nomic growth. Given that innovators are resource constrained, they often rely on

outside financing. In modern models of economic growth, financial intermediaries are

assumed to evaluate and fund promising entrepreneurs and thus greatly facilitate inno-

vation and economic growth.8 Given the growth-enhancing role of financial intermedi-

8 See King and Levine (1993) and De la Fuente and Marin (1996), among others.
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aries, it is argued that distortions in the financial sector most likely constrain economic

growth. A fundamental and well-known distortion of financial markets is the asym-

metric distribution of information among market participants. The aim of this chapter

is to investigate the effect of asymmetric information on innovation-driven growth.

Several studies examine the effects of credit constraints that arise as a consequence of

asymmetric information on resource allocation and growth. They show that informa-

tion asymmetries lead to less efficient savings allocation, less investment, and finally

lower growth.9 Unlike previous studies, the model which is developed here analyzes in

detail the different economic outcomes produced by perfect information and asymmet-

ric information, respectively. An endogenous growth model with two agents that jointly

contribute to the development of innovative capital goods is presented and discussed.

The efforts provided by both agents are essential for the successful development of new

blueprints in the research and development (R&D) sector of the economy. Under per-

fect information, effort levels are observable and verifiable. In the case of asymmetric

information, however, neither of the two agents observes the effort level of the other.

This raises a two-sided moral hazard problem.

The rate of innovation and economic growth is derived for both cases of perfect and

asymmetric information. Numerical simulations are carried out to investigate the mech-

anisms underlying the model and to derive the equilibrium growth rate of the economy.

The results imply that the success probability of innovations falls from more than 60%

to less than 50% only due to asymmetric information, which leads to a significant

drop of the economic growth rate. Varying the essential parameters of the model, i.e.

the productivity levels and the individual effort costs of the agents, reveals that the

distributional conflict between the innovator and the financier substantially affects the

growth rate of the economy.

The results emphasize that microeconomic failures can critically affect the innovative

power and the macroeconomic growth potential of modern economies. This highlights

that the need for sophisticated contract schemes does not only evolve from a microeco-

nomic perspective to resolve risk between contracting parties, but that it is also desired

from a macroeconomic policy point of view to ensure economy-wide innovative activity

9 See for example Bencivenga and Smith (1993) and Ho (1996).
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and sound economic growth.

Chapter 3 explores a different aspect of the relation between financial and real eco-

nomic development. It aims at answering the fundamental question posed in recent

research whether all social classes benefit equally from financial development. From

the broad literature on the finance-growth nexus, there is wide consensus that finan-

cial development promotes economic growth. The aim of this chapter is to empirically

investigate the effects of financial development on income inequality and poverty. Un-

like previous studies, which use a rather narrow definition of financial development,

this study takes a broader view to analyze the effects of financial and stock market

development on inequality and poverty, and it also considers possible differences in the

effects on developing and high-income countries.

The question whether all social classes benefit equally from financial development was

first considered in the model of Greenwood and Jovanovic (1990). They predict an

inverted U-shaped relationship between financial development and income inequality.

The models of Galor and Zeira (1993) and Banerjee and Newman (1993) instead suggest

that inequality decreases linearly with increasing financial development. Most empiri-

cal studies find strong evidence for the linear hypothesis. Due to its wide availability

across countries and time, many studies use the value of credit issued by financial inter-

mediaries to the private sector divided by GDP as an indicator of financial development.

It is argued that this indicator may be appropriate in developing countries, where sav-

ing and lending is the key business in financial intermediation. In emerging markets

and developed countries, however, financial intermediation is more sophisticated and

therefore requires taking account of other dimensions of “finance”, in particular the

stock market.

Following the literature, private credit to GDP is used as a first measure of financial

development. To control for stock market development, the study uses stock market

capitalization to GDP, stock market total value traded to GDP, and the stock market

turnover ratio. In order to test for the joint development and the complementary role

of banks and markets, a composite indicator is included, which equals the value of

private credit plus market capitalization to GDP. Finally, an indicator of access to

financial services, which measures the percentage of the adult population with access
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to an account with a financial intermediary, is included. Income inequality is measured

by the Gini coefficient. The poverty measure used in this study is the headcount ratio,

i.e. the percentage of the population living below the poverty line, which here is set at

$2 per day.

Both cross-country and panel regression results show that all financial indicators are

negative and significant, suggesting that financial development leads to a decrease

in income inequality and poverty. In order to control for the possible endogeneity of

financial development, two different instrument variables are used in a Two Stage Least

Squares (2SLS) analysis. The results reinforce the overall findings. In order to take

account of the substantial differences between developing and developed countries,

the sample is split into sub-samples. This procedure provides additional interesting

insight. In particular, it is shown that the effect of financial development becomes

rather weak for developing countries. Whether this result is due to the fact that there

is no significant effect of financial development on income inequality and poverty in

developing countries, or due to too limited variance in the data within the smaller

sub-sample, remains an open question for future research.

From these results it can be concluded that, although there is still little knowledge

about the particular channels through which financial development affects inequality

and poverty, enhanced loan markets and better-developed stock markets help to reduce

inequality and poverty. Hence, promoting financial development by appropriate policies

at best forms one of many steps which can help to fight inequality and poverty.

Chapter 4 aims at empirically exploring the drivers of banking industries’ development,

with a particular focus on the competitiveness of banking industries. In the traditional

banking literature, a large number of studies examines the determinants of bank prof-

itability, using standard performance measures such as the return on equity (ROE) or

the return on assets (ROA). This study expands the existing literature in two ways.

First, the performance of the entire banking industry, rather than of particular finan-

cial institutions, is considered. Second, a broader definition of performance is applied.

Three indicators are introduced to measure banking industry competitiveness, namely

labor productivity, capital productivity, and the share of value added generated by the

banking sector relative to total value added (GDP).
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Following the literature, the variables that are used in this study control for different

aspects of the general economic environment, particular market conditions, regulation,

and bank-specific characteristics. The results of the panel regressions show that larger

stock markets enhance the competitiveness of the banking industry. While some stud-

ies claim that either a bank-based or a market-based financial system is better for

financial performance, this result at least partly suggests that banks and markets pro-

vide complementary functions. In line with the findings of the standard performance

literature, it is shown that an efficient cost management does not only enhance corpo-

rate financial performance, but is also associated with a higher competitiveness of the

banking industry. The estimated coefficient on the variable used to control for market

concentration turns out negative and significant across all regressions, suggesting that

higher market concentration has a negative impact on the competitiveness of banking

industries. Some studies in the banking literature claim that market concentration

lowers the cost of collusion between firms. Accordingly, firms in more concentrated in-

dustries are expected to earn higher profits than in less concentrated industries. While

the empirical literature provides some evidence of a positive relationship between mar-

ket concentration and financial performance, the results found in this study sharply

contrast with this view. It is thus argued that while higher concentration may enhance

corporate profits in the short run, it seems to have a significant negative impact on the

competitiveness of banking industries in the long run.

Next to the extensive literature on the finance-growth nexus, there is also the reverse-

causality view that economic growth leads to an increase in the demand of financial

services, in particular for deposits and loans (Dietsch and Lozano-Vivas, 2000). The

results of the estimations in this study basically support this notion. Controlling for

the overall state of welfare of countries, measured by per capita GDP, reveals that more

developed countries have a higher labor productivity and larger banking industries in

terms of relative value added.

The results on regulation imply that financial regulation, measured by the Tier 1

capital ratio, is associated with higher labor productivity and a higher relative share

of banking sector value added. However, the estimated coefficient on regulation in

the capital productivity regression is negative, suggesting that financial regulation in

terms of particular minimum capital requirements is associated with a lower capital
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productivity.

Finally, chapter 5 examines a distinct feature of the relationship between financial

and real economic development. The study presented here empirically investigates

whether firms that break corporate social standards are affected by negative financial

performance. Academics have put forth a substantial body of literature on Corporate

Social Responsibility (CSR) and its effects on corporate financial performance. The

predictions of the theoretical literature on the effect of CSR on corporate financial per-

formance are not clear-cut. Even the empirical literature provides no coherent results

on the direction of CSR on financial performance. Using event study methodology, this

study analyzes the effects of human rights abuses by firms on corporate stock perfor-

mance. Originally applied in finance and accounting, event studies have increasingly

been used to analyze the effects of environmental and social events on corporate finan-

cial performance. Unlike previous studies, the study presented here uses international

data (for the United States, United Kingdom, Germany, Switzerland, and Ireland) to

examine whether there are any country-specific differences. Beside the simple Capital

Asset Pricing Model (CAPM), GARCH effects are included to determine abnormal

returns. A unique sample of announcements by the media about human rights abuses

– child labor as well as the discrimination of individuals because of their sex, race,

religious or other beliefs – is used to assess the effect of these announcements on the

financial performance of the particular firms.

From the results it can be concluded that US and UK firms are punished by the

investors with negative stock performance when information about discriminating be-

havior becomes public. In both samples, significant negative abnormal returns around

the event date are found. However, the same result does not hold for German and Swiss

companies. While the results for Germany mainly suggest that there is no significant

impact of unsocial corporate behavior on financial performance, positive abnormal re-

turns in the Swiss sample are obtained.



Chapter 2

Financial Sector Distortions and

Economic Slowdown – The Effects

of Double Moral Hazard on

Innovation-Driven Growth

This paper examines the effects of asymmetric information on economic growth. Us-

ing an endogenous growth model, we show that due to information asymmetries be-

tween market participants that jointly contribute to the development of innovative

capital goods a double sided moral hazard problem arises which impedes innovation

and economic growth. Numerical simulations suggest that information asymmetries

may reduce the success probability of innovations by approximately 25%, implying a

significant drop of the economic growth rate. This highlights that the need for so-

phisticated contract schemes does not only evolve from a microeconomic perspective

to resolve risk between contracting agents, but that it is also desired from a macroe-

conomic policy point of view to ensure economy-wide innovative activity and sound

economic growth.

19



20 FINANCIAL SECTOR DISTORTIONS AND ECONOMIC SLOWDOWN

2.1 Introduction

A fundamental and well-known problem of financial markets is the asymmetric distri-

bution of information among market participants. In recent decades academia has put

forth considerable effort in the development of a new discipline dealing with informa-

tion economics. In more traditional areas of economics such as growth theory, only a

few theoretical models explicitly consider the role of the financial sector for economic

performance. Therewith, the potential consequences arising from informational fric-

tions often are neglected. The aim of this paper is to make a step in this direction by

using an endogenous growth model to examine the effects of information asymmetries

inherent in the financial sector on the rate of innovation and economic growth.

New growth theories show that innovations and technological change are key to eco-

nomic growth and sustained welfare. The view that technological change arises as a

consequence of intentional innovative activity dates back at least to Schumpeter (1911),

who argues that innovation is driven by the prospect of temporary monopolistic profits.

In modern models of economic growth, the innovation process is often formalized as a

black box (Aghion and Tirole, 1994). One crucial simplification is the assumption that

innovators can invest in research and development (R&D) without restraint. In prac-

tice however, companies are resource constrained and therefore often lack the necessary

funds to make adequate investments. As a consequence, they rely on outside financing.

At least since the success of the US venture capital industry, the importance of outside

financing for innovation and growth has become evident. Kortum and Lerner (2000)

estimate that venture capital accounted for about 14% of US innovative activity in

1998. The first boom of the venture capital industry in the US occurred in the early

1980s, basically as a consequence of a major policy shift in 1979 after which pension

funds were allowed to invest in venture capital.

The role of financial development for economic growth has been intensively investigated

in the academic literature. Though the direction of causality is to some extent still

a point of contention, there is consensus that financial development spurs economic

growth (Levine, 2005). The channels through which financial intermediation affects

economic growth can be classified into two groups. In the traditional view, financial

intermediaries affect the rate of capital formation by altering the savings rate or the



INTRODUCTION 21

reallocation of savings, which determines the rate of capital accumulation and hence

the rate of economic growth (Levine, 2005). The modern view suggests that financial

intermediaries evaluate and finance the most promising innovative entrepreneurs and

thus facilitate the rate of technological change and economic growth.1

Given that financial intermediation enhances growth, it seems plausible that distor-

tions in the financial sector may constrain growth. Standard loan models illustrate

the well-known principal-agent mechanism: when lenders do not know the quality type

of borrowers, an adverse selection problem arises. Furthermore, when lenders do not

observe the borrowers’ effort, the relationship between lenders and borrowers also suf-

fers from moral hazard (Salanié, 2005). In practice, lenders are often more actively

involved in investment projects than they are as principals in the standard principal-

agent framework.2

Only a few studies consider the effects of informational frictions within macroeconomic

models. Bencivenga and Smith (1993) examine the consequences of asymmetric in-

formation leading to credit rationing for real rates of economic growth. De la Fuente

and Marin (1996) show that asymmetric information retards growth by impeding the

flow of resources into innovative activities. Fu (1996) analyzes how moral hazard and

costly state verification affect economic growth within a neoclassical growth model.

Ho (1996) uses an endogenous growth framework to investigate the effects of asym-

metric information, inherent in the credit market, on the equilibrium growth path and

on monetary policy. Tsiddon (1992) investigates the consequences of asymmetric in-

formation between lenders and borrowers in the market for technology on the rate of

economic growth. The paper by Morales (2003) uses an endogenous growth model

where research activity is financed by intermediaries that try to reduce the incidence

of researchers’ moral hazard.3 Keuschnigg (2004) examines the real effects of venture

capital for economic growth, taking account of double moral hazard between innovators

and investors. Based on comparative static analysis, it is shown how in particular tax

1 See for example the models by King and Levine (1993b), Levine (1997), and Bencivenga and
Smith (1991).

2 For example venture capitalist offer considerable consulting effort. For a detailed description of
the manifold tasks of venture capitalists, see Gorman and Sahlman (1989).

3 For farther related literature see also Azariadis and Smith (1993), Bose and Cothren (1997), and
Reiss and Weinert (2005).
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policy affects the venture capital industry and innovation based growth.4

Most studies find that information asymmetries lead to a less efficient allocation of

savings, less investment, and finally a lower rate of economic growth.5

In this paper we show how and to what extent information asymmetries in the financial

sector inhibit innovation and growth. We consider a situation of two-sided asymmetric

information between an innovator and a finance manager that jointly contribute to an

innovative investment project. Unlike previous studies, we focus on the detailed anal-

ysis of the different economic equilibrium outcomes produced by perfect information

versus asymmetric information. First, we determine the innovation rate and the associ-

ated rate of economic growth for the case when agents have perfect information about

each other’s individual effort levels. Subsequently, we derive the growth rate under

asymmetric information. Numerical simulations of the model not only highlight the

extent to which the rate of innovation and economic growth are affected by asymmetric

information, but also provide valuable insight in the incentive scheme underlying the

idea of the joint production of the innovator and the finance manager in innovative

activity. From our results we can conclude that distortions in the innovation process

due to information asymmetries between market participants can substantially reduce

the rate of economic growth.

The remainder of the paper is organized as follows. In section 2.2 we present the

model framework. Section 2.3 derives the equilibrium growth rate for the perfect and

the asymmetric information case. In section 2.4 the results of the numerical simulation

are presented. Finally, section 2.5 concludes.

2.2 The Model

Three types of agents operate in the economy:

• L workers, employed either in the final or the R&D sector,

4 A simultaneous analysis of double-sided adverse selection and double-sided moral hazard in a
venture capital framework is given by Houben (2002).

5 A rather counterintuitive result is found in the paper by Shi (1996), which shows that under
specific conditions asymmetric information in capital goods development may enhance long-run
economic growth.
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• a unit mass of innovators and

• a unit mass of finance managers.

The supply side of the economy comprises three sectors: (i) a final production sector,

(ii) an intermediate goods sector and (iii) a research and development (R&D) sector.

2.2.1 Final Sector

In the final goods sector, a single consumption good is produced by firms endowed with

the following production technology:

Yt =
(

ℓY
t

)α
∫ Nt

0

xt(j)
1−αdj, (2.1)

where t is the time index, and Yt represents final output. ℓY
t is the number of workers

employed in the final sector, Nt is the number of varieties of intermediate products,

and xt(j) represents the quantity of the j-th variety of intermediates. Final producers

buy intermediate goods from a set of Nt monopolistic intermediate firms. The profit

maximizing conditions for final producers yield the demand schedules for labor and

intermediates:

wt = αYt/ℓ
Y
t , (2.2)

qt(j) = (1 − α)
(

ℓY
t

)α
xt(j)

−α, (2.3)

where wt denotes the wage rate and qt(j) is the price of the j-th intermediate variety.

2.2.2 Intermediate Sector

Intermediate producers take as given the demand of final producers (2.3). Each monop-

olistic producer employs η units of final output to produce one unit of the intermediate

good. Profit of the j-th monopolist then reads

Πm
t (j) = qt(j)xt(j) − ηxt(j). (2.4)
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Maximizing (2.4) subject to the demand structure (2.3) yields the monopolistic price,

qt(j) = qt =
η

1 − α
. (2.5)

Substituting (2.3) into (2.5) gives the quantity of intermediates, which is equal among

all firms:

xt(j) = xt =

[

(1 − α)2

η

]
1

α

ℓY
t = χℓY

t , (2.6)

where we define χ ≡
[

(1−α)2

η

]
1

α

. Substituting (2.6) into (2.1) gives

Yt =
(

ℓY
t

)α
Ntx

1−α
t = χ1−αℓY

t Nt, (2.7)

which implies that if labor in the final sector is constant, aggregate output growth

equals growth of intermediate varieties. Equilibrium monopoly rents are thus

Πm
t (j) = Πm

t =
ηα

1 − α
xt, (2.8)

or equivalently,

Πm
t =

ηαχ

1 − α
ℓY
t . (2.9)

2.2.3 R&D Sector

The R&D sector employs innovators, finance managers and a share ℓR
t of workers. In-

novators are endowed with innovative ideas but lack managerial experience and wealth.

Finance managers provide funding and managerial support to innovators. The number

of innovative blueprints Bt developed by the R&D sector is determined by the following

“innovation technology”:

Bt = Nt+1 − Nt = ξtpt

(

ℓR
t

)λ
, (2.10)
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where ξt represents spillovers from past research, and pt captures the probability accord-

ing to which blueprints are successfully developed. Spillovers are specified as follows:

ξt = εNt, (2.11)

implying that the productivity of the innovation technology increases with the number

of already existing varieties.6 The number of blueprints thus develops according to

Bt = Nt+1 − Nt = εNtpt

(

ℓR
t

)λ
. (2.12)

The success probability is given by

pt = p(et, dt) = eδ
td

β
t , (2.13)

where et ∈ [0, 1] and dt ∈ [0, 1] denote the effort levels of the innovator and the finance

manager, respectively. Similar to Bhattacharyya and Lafontaine (1995), we specify

the probability of success by a Cobb-Douglas function to reflect the aspect of the

joint production of the innovator and the finance manager. Unlike other studies, we

consider both effort levels to be continuous variables that take values between 0 and

1. δ, β ∈ (0, 1) denote productivity parameters. This specification in particular allows

us later on to examine the effects of different productivity levels among the innovator

and the finance manager on equilibrium outcomes. According to this specification, the

efforts of both agents are essential for the development of blueprints. The private costs

of providing effort are given by the following particular cost functions7,

ce(et) = σe
t et cd(dt) = σd

t dt. (2.14)

Each new blueprint is sold at patent price υt, so that total R&D profits read

ΠR
t = υtBt − wtℓ

R
t = υξtpt

(

ℓR
t

)λ
− wtℓ

R
t . (2.15)

6 Note that ε represents a productivity parameter.
7 Since both agents are foregoing wage income as workers, marginal cost of effort is equal to the

wage rate: σe
t = σ′wt and σd

t = σ′′wt, with σ′, σ′′ ≥ 1.
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Maximizing (2.15) with respect to ℓR
t yields

υtBt =
1

λ
wtℓ

R
t , (2.16)

which implies profits equal to

ΠR
t =

(

1 − λ

λ

)

wtℓ
R
t = (1 − λ)υtBt. (2.17)

From (2.17) we see that λ < 1 is a necessary condition to guarantee positive profits

from R&D activity. Solving for employment in the R&D sector and using wt = αYt/ℓ
Y
t

gives us the employment ratio of workers:

ℓR
t

ℓY
t

=
λ

α

υBt

Yt

, (2.18)

according to which the shares of workers are proportional to the output in the particular

sectors. Substituting (2.7) yields the number of workers employed in the R&D sector

ℓR
t = λ

υtBt

αχ1−αNt
. (2.19)

Substituting this expression in (2.19) gives

υtBt =
αχ1−α

λ
Ntℓ

R
t . (2.20)

Since the innovator and the finance manager jointly contribute to the development of

innovative capital goods, they need to set up a contract which specifies the distribution

of profits. By assumption, the innovator offers a linear share contract to the finance

manager. Once the contract is closed, in a world of perfect information, the amount of

effort chosen by each agent is observable and verifiable. Under asymmetric information

however, efforts are not observable. Since both agents contribute to the success of the

innovation, and neither of them can observe the effort of the other agent, the moral

hazard problem in this model is two-sided.

In the following sections we derive the effort levels and the success probability, which

in turn is a function of individual efforts, for both cases of perfect and asymmetric
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information.

Perfect Information

In the case of perfect information, efforts are observable and verifiable.8 The innovator

maximizes the share of expected profit provided that the finance manager accepts the

contract. The particular maximization problem can be written as follows:

max
e,d,T

sΠR
t − ce(et) + T s.t. (2.21)

(1 − s)ΠR
t − cd(dt) − T ≥ 0,

where T is a monetary lump-sum transfer from the finance manager to the innovator to

cover physical start-up cost. The second expression represents the finance manager’s

participation constraint, which basically says that he is only willing to accept the

contract if his expected net profit is higher or equal to his outside option – which for

simplicity is set equal to zero. From the first order conditions we can derive the first

best – henceforth labeled by superscript “fb” – equilibrium effort levels:

efb
t =

δ

σ′λ
ℓR
t , dfb

t =
β

σ′′λ
ℓR
t . (2.22)

Plugging these values in equation (2.13) yields the first best equilibrium probability of

success:

pfb
t =

(

δ

σ′λ

)δ (
β

σ′′λ

)β
(

ℓR
t

)δ+β
. (2.23)

Asymmetric Information

Next we turn to the more interesting case when information is asymmetric and hence

effort levels are private information. The innovator must now set up a contract which

not only is sufficiently attractive for the finance manager to accept, but also ensures

8 We will also refer to this case as the “first best”.
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that both agents provide the optimal effort level. The maximization problem now reads

maxe,d,T,ssΠ
R
t − ce(et) + T s.t. (2.24)

(1 − s)ΠR
t − cd(dt) − T ≥ 0

(1 − s)
∂Πt

t

∂d
= c′d(dt)

s
∂Πt

t

∂e
= c′e(et),

where again the expression on the second line represents the finance manager’s par-

ticipation constraint. The subsequent conditions describe the incentive constraints for

the finance manager and the innovator, respectively.9

In this case, the second best equilibrium effort levels – henceforth denoted by super-

script “sb” – are derived from the individual incentive constraints:

esb
t =

sδ

λσ′
ℓR
t , dsb

t =
(1 − s)β

λσ′′
ℓR
t . (2.25)

The success probability is then equal to

psb
t =

(

sδ

λσ′

)δ (
(1 − s)β

λσ′′

)β
(

ℓR
t

)δ+β
, (2.26)

where the optimal profit share s is given by the following expression:10

s =
δ

β

(
√

1 − δ2

1 − β2
+ 1

)−1

. (2.27)

Comparing (2.22) with (2.25) and (2.23) with (2.26), respectively, reveals two important

aspects. First, effort levels are strictly lower in the case of asymmetric information.

Second, the way the expected profit is shared determines how much effort each agent

will provide. A higher profit share incentivizes the agents to exert higher effort. A

comparably low share will yield lower levels of effort in equilibrium. As we can see

9 Due to the double-sided nature of information asymmetry in this model the contract must also
account for the innovator’s incentive constraint.

10 A detailed derivation of s is given in the Appendix.
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from (2.27), the equilibrium profit share is determined exclusively by the productivity

parameters, δ and β. If both agents have the same productivity, that is δ = β, the

resulting profit share is equal to 0.5. However, if one agent is more productive than the

other, she will – according to (2.27) – require a higher profit share. This in turn leaves

a lower share for the other agent, which reduces his incentive to exert effort, leading

to a lower effort. Whether an (exogenous) increase in the productivity of one agent

leads to a higher success probability therefore depends on which of these two opposing

effects dominates.

2.2.4 Consumption

All agents, i.e. workers, innovators and finance managers, maximize the present value

of the utility stream over infinite horizon subject to the dynamic budget constraint:

max

∞
∑

t=0

U(ct)

(1 + ρ)t
s.t. zj

t+1 = zj
t Rt + wj

t − ct, (2.28)

where j = u, i, f indicates workers, innovators and finance managers, respectively.11

zt represents financial wealth in terms of assets, Rt is the interest factor, ct denotes

individual consumption, and ρ > 0 is the standard utility discount rate. Individual

income of workers corresponds to the market wage rate (wt), and to R&D incomes in

the case of innovators (wi
t) and finance managers (wf

t ), where the latter two are given

by the following expressions:

wi
t = sΠR

t + T, wf
t = (1 − s)ΠR

t − T. (2.29)

Assuming logarithmic utility, U(ct) = log(ct), utility maximization leads to the stan-

dard Keynes-Ramsey rule. Supposing constant population, optimal growth of aggre-

gate consumption then equals

Ct+1

Ct
=

Rt+1

1 + ρ
. (2.30)

11 We assume fixed and exogenous sets of inventors and managers.
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2.2.5 Aggregate Constraints

Starting from the individual dynamic budget constraint (2.28), we can formulate the

aggregate constraint of the economy as

Zt+1 = ZtRt + Lwt + wi
t + wf

t − Ct, (2.31)

or

Zt+1 = ZtRt + Lwt + ΠR
t − Ct, (2.32)

where ΠR
t again denotes aggregate R&D income. The value of assets in period t is

equal to the total value of monopolistic firms operating at time t,

Zt = υt−1Nt. (2.33)

Using (2.33) and Nt+1 = Nt + Bt from (2.12) we can re-write (2.32) as follows:

υtNt + υtBt = υt−1RtNt + wtL + ΠR
t − Ct. (2.34)

In equilibrium, the patent value must be equal to the present value of future monopo-

listic profits. Assuming that innovations last forever (zero depreciation), the following

no-arbitrage condition must hold:

υtRt+1 = Πm
t+1 + υt+1. (2.35)

Substituting this condition in (2.34) and recalling from (2.17) that υtBt = 1
1−λ

ΠR
t we

obtain

Ct = Πm
t Nt + wtL − ΠR

t

(

λ

1 − λ

)

. (2.36)
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Using ΠR
t =

(

1−λ
λ

)

wtℓ
R
t from (2.17) and Πm

t Nt = qtNtxt − ηNtxt from (2.4) aggregate

consumption is equal to

Ct = Πm
t Nt + wtL − wtℓ

R
t = qtNtxt − ηNtxt + wtℓ

Y
t . (2.37)

From the profit-maximizing conditions of the final sector we can finally substitute

qtNtxt + wtℓ
Y
t = Yt to get the aggregate expenditure constraint of the economy

Yt = Ct + ηNtxt. (2.38)

2.3 Economic Growth

Growth is driven by the development of blueprints for technologically innovative in-

termediate goods. Recall from (2.10) that the rate at which new blueprints develop

depends on the probability of success, which in turn is determined by the amount of

effort provided by the innovator and the finance manager. Starting from (2.38) we can

show that consumption and output must grow at the same balanced rate:

Ct+1

Ct
=

Yt+1

Yt
=

Rt+1

1 + ρ
. (2.39)

Using Bt = Nt+1 − Nt = εNtpt

(

ℓR
t

)λ
, the growth rate of intermediates can be written

as

Nt+1

Nt

= 1 + εpt

(

ℓR
t

)λ
. (2.40)

Substituting the expression for aggregate monopolistic profits (2.9) and the aggregate

value of blueprints (2.20) into the no-arbitrage condition (2.35) yields the equilibrium

interest rate,

Rt+1 =
λεηχα

1 − α

ℓY
t+1

(ℓR
t )

1−λ
pt +

(

ℓR
t+1

)1−λ

(ℓR
t )

1−λ

pt

pt+1
. (2.41)
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Recalling that Yt+1

Yt
= Nt+1

Nt

ℓY

t+1

ℓY
t

, the Keynes-Ramsey rule implies Rt+1

1+ρ
= Nt+1

Nt

ℓY

t+1

ℓY
t

. Using

(2.40) and substituting (2.41) yields

λεηχα

1 − α
pt+1ℓ

Y
t+1 +

(

ℓR
t+1

)1−λ
=

pt+1

pt

(

1 + εpt

(

ℓR
t

)λ
) ℓY

t+1

ℓY
t

(1 + ρ)
(

ℓR
t

)1−λ
. (2.42)

Finally, setting ℓY
t = ℓY

t+1 = ℓY , ℓR
t = ℓR

t+1 = ℓR = L− ℓY , and pt = pt+1 = p, we obtain

the following steady state relation

λεηχα

1 − α
p(L − ℓR) +

(

ℓR
)1−λ

=
(

1 + εp
(

ℓR
)λ
)

(1 + ρ)
(

ℓR
)1−λ

, (2.43)

where p is given by (2.23) and (2.26), respectively.12 For a constant labor share ℓY

output grows at the same rate as intermediates:

Yt+1

Yt

=
Nt+1

Nt

= 1 + εp(ℓR)λ. (2.44)

Eq. (2.44) is a key equation of the model. It shows that the rate of economic growth

crucially depends on the success probability of innovations. From section 2.2.3 we

know that the success probability is a function of individual effort levels. Further,

equations (2.23) and (2.26) imply that effort levels in the second best, i.e. in the

case of asymmetric information, are strictly lower than in the first best (when effort

levels are perfectly observable). Hence, in the case of asymmetric information lower

effort levels directly imply a lower success probability, and according to (2.44) a lower

equilibrium rate of innovation and economic growth.

Due to the structure of the model, in particular the specifications in (2.13), (2.14) and

(2.18), the model cannot be solved analytically, as it becomes obvious from (2.43). In

the next section we therefore parameterize our model to better understand the effects

of asymmetric information on the rate of innovation and economic growth.

12 A graphical proof of the uniqueness of the steady state is given in the Appendix.
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2.4 Simulations

For the numerical simulation of the model we basically need the equations (2.44), (2.23)

and (2.26). They describe the economic growth rate, and the success probability for

the first and the second best case, respectively:

Yt+1

Yt

=
Nt+1

Nt

= 1 + εp(ℓR)λ,

pfb =

(

δ

σ′λ

)δ (
β

σ′′λ

)β
(

ℓR
)δ+β

,

psb =

(

sδ

λσ′

)δ (
(1 − s)β

λσ′′

)β
(

ℓR
)δ+β

.

Finally, we need (2.27) to determine the profit share:

s =
δ

β

(
√

1 − δ2

1 − β2
+ 1

)−1

.

We analyze different cases to highlight the mechanisms underlying the model. To begin

with, productivity parameters and effort costs are assumed to be identical for both

agents. All parameter values are given in Table 2.1. We first derive the equilibrium

δ = 0.2 β = 0.2
α = 0.6 ρ = 0.04
λ = 0.3 ε = 0.8
η = 1 L = 10
σ′ = 2 σ′′ = 2

Table 2.1: Benchmark parameter setup

value for the labor share in the R&D sector (ℓR) by solving eq. (2.43). The steady

state values for the success probability and the growth rate of the economy are then

determined by the use of the equations mentioned above. For this benchmark setup

we get the following results:

pfb = 0.64 gfb = 1.50
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psb = 0.48 gsb = 1.38.

These results imply that the success probability of innovations falls from more than

60% to less than 50% only due to the presence of asymmetric information between

the innovator and the finance manager. This drop in turn leads the growth rate of

the economy to fall by 0.12 percentage points. This implies that in a world of perfect

information – where contracting parties observe each other’s effort – innovations would

occur at a rate around 15% higher than under the factual conditions. In other words,

if agents had no opportunity to cheat, the economy considered here could grow at a

substantially higher rate.

Recall from (2.23), (2.26) and (2.44) that the equilibrium success probability and the

growth rate of the economy critically depend on the productivity parameters – δ and β

– and the effort cost parameters – σ′ and σ′′. So far, we have assumed that both agents

face identical effort costs and have the same productivity, i.e. σ′ = σ′′ and δ = β. In

the following, we relax this assumption step by step and examine how the equilibrium

outcome changes.

Let us start with the simple case where, ceteris paribus, the effort costs of the innovator

are higher than the effort costs of the finance manager. Intuitively, compared to the

δ = 0.2 β = 0.2
α = 0.6 ρ = 0.04
λ = 0.3 ε = 0.8
η = 1 L = 10
σ′ = 5 σ′′ = 2

Table 2.2: Higher effort costs of one agent, σ′ > σ′′

benchmark case we expect the innovator to provide lower effort. As a consequence, the

success probability and accordingly the growth rate of the economy will be lower. In

fact, the resulting values provide support for this mechanism:

pfb = 0.53 gfb = 1.41

psb = 0.39 gsb = 1.31.

Compared to the benchmark the average success probability is lower by 0.1. Due to
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the higher effort costs of the innovator the resulting growth rate is lower by 0.08, on

average.

In the next case we consider the innovator to be more productive than the finance

manager. Given that δ enters both the innovator’s individual equilibrium effort level

and the success probability positively, we expect the success probability and the rate

of economic growth to be higher compared to the benchmark. Using the parameter

values in table 2.3, the results show that this is the case when information is perfect. In

the case of private information, however, both the success probability and the growth

rate are, though marginally, smaller than in the benchmark case. The reason for

this rather counterintuitive result is the “distributional conflict” when one agent is

more productive than the other. Recall from (2.27) that the equilibrium share of

future profits is exclusively determined by the productivity parameters, δ and β. In

the benchmark case – where we assume productivities to be identical – the resulting

optimal profit share is equal to 0.5. If one agent instead contributes more to the

success probability of an innovation, i.e. has a higher productivity, he will certainly

claim a higher profit share. This in turn leaves a lower share for the other agent, which

according to (2.25) will let him reduce his effort level. Applying this to our example

means that if the negative effect on the finance manager’s effort level (via his lower

profit share (1-s)) is higher than the positive effect on the innovator’s effort level, the

net effect on the success probability is negative. If instead, the positive effect of the

innovator’s higher productivity outweighs the negative impact on the finance manager’s

effort, the success probability will be higher compared to the benchmark.

δ = 0.3 β = 0.2
α = 0.6 ρ = 0.04
λ = 0.3 ε = 0.8
η = 1 L = 10
σ′ = 2 σ′′ = 2

Table 2.3: Higher productivity of one agent, δ > β

pfb = 0.64 gfb = 1.51
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psb = 0.44 gsb = 1.34.

Let us now bring together the two preceding cases. Hence, consider the case that the

innovator has higher effort costs than the finance manager, but at the same time he

is more “productive”, i.e. σ′ > σ′′ and δ > β. Intuitively, we expect the success

δ = 0.3 β = 0.2
α = 0.6 ρ = 0.04
λ = 0.3 ε = 0.8
η = 1 L = 10
σ′ = 5 σ′′ = 2

Table 2.4: Higher effort costs and higher productivity of one agent, σ′ > σ′′, δ > β

probability and the growth rate to be particularly low in this case due to the following

reason: the effort of the agent with higher effort costs affects the success probability

with a higher “weight”. As we know from the particular incentive constraints, higher

effort costs directly lower the incentive of an agent to provide effort. As a consequence,

his effort level will be low in equilibrium. Due to the assumption that his productivity

is relatively high, his low effort is given high weight, which we expect to result in a

comparably low success probability and a low growth rate. Results are as follows:

pfb = 0.48 gfb = 1.38

psb = 0.33 gsb = 1.25.

As expected, compared to the benchmark case, the average growth rates are lower by

about 0.125. However, this result might not always hold. To understand why, let us

again look at the expressions for the equilibrium success probabilities:

pfb =

(

δ

σ′λ

)δ (
β

σ′′λ

)β
(

ℓR
t

)δ+β
, (2.45)

psb =

(

sδ

λσ′

)δ (
(1 − s)β

λσ′′

)β
(

ℓR
t

)δ+β
. (2.46)

In order to understand the mechanisms of the model in more detail, consider an increase

in the productivity of the innovator and a simultaneous increase of his particular effort
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costs, i.e. δ ↑, σ′ ↑. In the first best, this leads to the following sequence of changes:

σ′ ↑→ efb ↓→ pfb ↓

δ ↑→ efb ↑→ pfb ↑

In this case it is self-evident that the effects are opposing, which immediately implies

that the net effect on the success probability simply depends on the particular size of

the parameters. In the second best, the mechanism is more complicated:

σ′ ↑→ esb ↓→ psb ↓

δ ↑→ esb ↑→ psb ↑

Now, we have to consider the aforementioned distributional effects:

δ ↑→ s ↑→ esb ↑→ psb ↑

δ ↑→ (1 − s) ↓→ dsb ↓→ psb ↓ .

Whether an increase in δ leads to a higher success probability and higher growth

depends on the reaction of the particular effort levels of the agents. If the increase

of the innovator’s effort level along with the increase in the productivity itself are

sufficiently high to outweigh the decrease in the finance manager’s effort, the economy

will experience a growth increase. If instead the negative effect on the finance manager’s

effort dominates, growth will decline.

From the results we can conclude that the presence of asymmetric information sub-

stantially reduces the success probability of innovations and, as a direct consequence,

the rate of innovation and economic growth. Due to distributional conflicts between

the contracting parties an increase in the productivity of one agent does not necessarily

lead to an increase in the rate of innovation and growth.
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2.5 Conclusions

A large body of academic literature has pointed to the growth-promoting role of fi-

nancial development. So far, only few studies have investigated the immediate con-

sequences of financial market imperfections on macroeconomic performance such as

economic growth. In this paper we focus on one particular kind of market imperfec-

tion. The asymmetric distribution of information among agents in the financial sector,

particularly the non-observability of relevant information such as the effort provided

by contracting parties raises behavioral problems in terms of moral hazard. Using an

endogenous growth model we show that two-sided information asymmetries between

market participants that jointly contribute to the development of innovative capital

goods impede innovation and economic growth. Unlike previous studies we carry out

numerical simulations to assess the “real” size of the arising consequences for innova-

tive activity and economic growth. The results illustrate that the success probability of

innovations falls from more than 60% to less than 50% due to asymmetric information,

which results in a substantial drop of the economic growth rate of approximately 0.12

points. This suggests that microeconomic failures can critically affect the innovative

power and the macroeconomic growth potential of modern economies.

Our results highlight that the need for sophisticated contract schemes does not only

evolve from a microeconomic perspective to resolve risk between contracting agents, but

that it is also desired from a macroeconomic policy point of view to ensure economy-

wide innovative activity and sound economic growth.
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2.6 Appendix

Solving the maximization program

From the Lagrange

L = sΠR
t −ce(et)+T−µ1

[

c′e(et) − s
∂ΠR

t

∂et

]

−µ2

[

c′d(dt) − (1 − s)
∂ΠR

t

∂dt

]

−µ3[T−(1−s)ΠR
t +cd(dt)]

(2.47)

we derive the first order conditions:

∂L

∂T
= 1 − µ3 = 0 ↔ µ3 = 1 (2.48)

∂L

∂et
= s

∂ΠR
t

∂et
− c′e(et)− µ1

[

c′′e(et) − s
∂2ΠR

t

∂e2
t

]

+ µ2(1− s)
∂2ΠR

t

∂dt∂et
+ µ3(1− s)

∂ΠR
t

∂et
= 0

(2.49)

According to the innovator’s incentive constraint the first two terms cancel out each

other, so that the expression reduces to

−µ1

[

c′′e(et) − s
∂2ΠR

t

∂e2
t

]

+ µ2(1 − s)
∂2ΠR

t

∂dt∂et
+ µ3(1 − s)

∂ΠR
t

∂et
= 0

∂L

∂dt
= s

∂ΠR
t

∂dt
+µ1s

∂2ΠR
t

∂et∂dt
−µ2

[

c′′d(dt) − (1 − s)
∂2ΠR

t

∂d2
t

]

−µ3

[

−(1 − s)
∂ΠR

t

∂dt
+ c′d(dt)

]

= 0

(2.50)

From the finance manager’s incentive constraint it follows that the last term in brackets

is equal to zero. It can thus be rewritten as follows:

∂L

∂dt
= s

∂ΠR
t

∂dt
+ µ1s

∂2ΠR
t

∂et∂dt
− µ2

[

c′′d(dt) − (1 − s)
∂2ΠR

t

∂d2
t

]

= 0

∂L

∂s
= ΠR

t + µ1
∂ΠR

t

∂et
− µ2

∂ΠR
t

∂dt
− µ3Π

R
t = 0 (2.51)
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Given that µ3 = 1, it follows directly that

µ1
∂ΠR

t

∂et
= µ2

∂ΠR
t

∂dt

From this it becomes evident that if µ1 is zero, then µ2 must be zero, too. If however

µ1 = µ2 = 0, (B.36) and (B.37) imply

(1 − s)
∂ΠR

t

∂et

= 0 s
∂ΠR

t

∂dt

= 0,

which cannot hold simultaneously. We can therefore conclude that both µ1 and µ2 are

strictly non-zero.

Given the participation constraint of the finance manager, ΠR
t must be positive, oth-

erwise T would have to be negative. ΠR
t > 0 in turn requires that pt > 0 and therefore

et, dt > 0. Positive effort levels immediately imply positive marginal effort costs. Given

this, the incentive constraints of the entrepreneur and the finance manager

s
∂ΠR

t

∂et

= c′e(et), (1 − s)
∂ΠR

t

∂dt

= c′d(dt)

show that neither s = 0 nor s = 1 are feasible solutions. From this we can conclude

that the profit share s must strictly lie between zero and one.

Deriving the optimal share s*

From the incentive constraints we get

s

1 − s
=

c′e(et)/∂ΠR
t /∂et

c′d(dt)/∂ΠR
t /∂dt

,

or equivalently,

s =
c′e(et)/∂ΠR

t /∂et

c′d(dt)/∂ΠR
t /∂dt + c′e(et)/∂ΠR

t /∂et

,

Using the first order conditions and rearranging terms gives us the following expression

for the equilibrium profit share:
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s∗ =

(

∂ΠR
t

∂et

)2 [

(1 − s)
∂2ΠR

t

∂d2
t

− c′′d(dt)
]

(

∂ΠR
t

∂dt

)2 [

s
∂2ΠR

t

∂e2
t

− c′′e(et)
]

+
(

∂ΠR
t

∂et

)2 [

(1 − s)
∂2ΠR

t

∂d2
t

− c′′d(dt)
]

(2.52)

Substituting particular terms and simplifying yields

s∗ =
(1 − s)(β2 − 1)δ2

s(δ2 − 1)β2 + (1 − s)(β2 − 1)δ2
(2.53)

The optimal profit share can finally be written as:

s∗ =
δ

β

(
√

1 − δ2

1 − β2
+ 1

)−1

(2.54)
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Steady State

Recall that the steady state is given by (2.43),

λεηχα

1 − α
p(L − ℓR) +

(

ℓR
)1−λ

=
(

1 + εp
(

ℓR
)λ
)

(1 + ρ)
(

ℓR
)1−λ

. (2.55)

Using the basic parameter set (see Table 2.1), Figure 2.1 shows that the system has a

unique steady state. It illustrates the case of perfect information. However, we observe

the same pattern in the case of private information.

2 4 6 8 10

2

3

4

5

Figure 2.1: Steady State



Chapter 3

The Effects of Financial

Development on Income Inequality

and Poverty

This paper examines the effects of financial development on income inequality and

poverty. The results of both cross-country and panel data regressions suggest that

inequality and poverty are reduced not only through enhanced loan markets, but also

through better-developed stock markets. We show that ethnic diversity and the distri-

bution of land are significant and robust determinants of both income inequality and

poverty. Finally, we find evidence that government spending leads to a reduction in

income inequality in high income countries. In low income countries, however, we find

no significant effect.

43
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3.1 Introduction

Inequality and poverty are complex and persistent phenomena, which fuel an ongo-

ing debate between governments and international organizations. At least since the

United Nations Millennium Declaration and the subsequent agreement on the Millen-

nium Development Goals (MDGs), the international community has emphasized its

commitment to the reduction of inequality and poverty. The negative consequences

for human and economic development in terms of deprivation, social unrest, lower in-

vestment, and ultimately lower growth point to the need of appropriate national and

international policies to fight inequality and poverty.1

Along with the concerns of the broad public the scientific community has dedicated

substantial efforts to exploring the sources and the socio-economic consequences of

inequality and persistent disadvantages across generations.2 Scholars have developed

various approaches to cope with the complexity and diversity of these phenomena.3

Both policymakers and academics agree that unequal access to resources and distri-

bution of power are at the core of perpetuating inequality and poverty. One strand

of literature accordingly stresses that financial market imperfections prevent the poor

from investing in productive assets. As a consequence, inherent disadvantages are

transmitted across generations, resulting in persistent inequality and poverty.

The idea of the finance-inequality-poverty nexus roots in the finance-growth nexus,

which has been intensively discussed in the economic literature. Theoretical models

stress that financial development promotes economic growth through mobilizing sav-

ings, evaluating prospective entrepreneurs, and diversifying risks.4 These predictions

are strongly supported by empirical evidence.5

The question whether all social classes benefit equally from financial development was

first considered and theoretically investigated in the model by Greenwood and Jo-

1 Some studies argue that there may also be a positive relationship between increasing inequality
and economic growth. See for example Forbes (2000).

2 A description of the channels through which inequality affects growth can be found in Persson
and Tabellini (1994) and Alesina and Perotti (1996), among others.

3 A comprehensive review of the theoretical and empirical literature is given in Barro (2000) and
Easterly (2007).

4 See Bencivenga and Smith (1991) or King and Levine (1993a), among others.
5 See Levine (2005) for a detailed review of the finance-growth literature.
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vanovic (1990), which predicts an inverted U-shaped relationship between financial de-

velopment and income inequality. The models by Galor and Zeira (1993) and Banerjee

and Newman (1993) instead suggest that inequality decreases linearly with increas-

ing financial development.6 These two contradicting theories have been the subject

of recent empirical studies. Clarke, Xu and Zou (1996) and Liang (2006) explicitly

test the hypotheses. While Clarke, Xu and Zou provide weak evidence in favor of the

inverted-U-shaped hypothesis, both studies find strong evidence for a linear relation-

ship between financial development and income inequality. Li, Squire and Zou (1998)

and Beck et al. (2007) take the linear relationship between finance and inequality as

given.

Most studies use a rather narrow definition of financial development, such as the value

of credit issued by financial intermediaries to the private sector divided by GDP.7 The

main reason for the wide use of this measure in empirical studies is its availability

across countries and time (Demirgüc-Kunt and Levine, 2008). However, financial de-

velopment clearly has more dimensions. We expand the literature by examining how

different aspects of financial development affect income inequality and poverty looking

at various indicators of the financial and the stock market. The aim of this paper is to

empirically investigate the effects of financial development on inequality and poverty,

taking a broader view of financial development than in previous work. Both cross-

country and panel regression results show that inequality and poverty are reduced not

only through enhanced loan markets, but also through better-developed stock markets.

Since financial development may be endogenous, we use legal origin and the absolute

value of the latitude of each country as instruments in a Two Stage Least Squares

(2SLS) analysis. The results reinforce our overall findings. Given that developed and

developing countries differ substantially in terms of institutional structures, political

regimes and economic systems, we also split the sample and estimate the regressions

for each income group separately. To the best of our knowledge this is the first paper

estimating the effects of financial development in split sub-samples, i.e. taking into ac-

count the particular characteristics of developed and developing countries. From this

approach we gain some interesting new insights: i) the effect of financial development

6 A detailed summary of the theoretical models can be found in Liang (2006).
7 See Clarke, Xu and Zou (2006), Liang (2006), and Beck et al. (2007).
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becomes rather weak particularly for developing countries, ii) government spending

leads to a reduction in income inequality only in high income countries.

The remainder of the paper is organized as follows. Section 3.2 describes the determi-

nants of income inequality and poverty considered in the analysis. Section 3.3 outlines

the data and the empirical framework. Section 3.4 presents the results. Section 3.5

draws conclusions and points to future research.

3.2 Determinants of inequality and poverty

3.2.1 Financial development

The determinant of inequality and poverty which is of major interest in this paper

is financial development. There are basically two ways in which finance can affect

inequality and poverty: first, more agents – in particular the poor – are directly in-

volved in the economy via enhanced access to financial services, for example provided

by microfinance institutes. Second, better investment opportunities for firms and en-

trepreneurs reach the poor indirectly – e.g. through advanced economic performance,

better employment opportunities etc. Hence, a single measure such as the ratio of

private credit to GDP can measure direct access. It may be appropriate in developing

countries, where saving and lending is the key business in financial intermediation.

In emerging markets and industrialized countries, however, financial intermediation

is more sophisticated and therefore requires taking into account other dimensions of

“finance”, in particular the role of stock markets.

The literature which addresses the determinants of financial development provides a

comprehensive review of the manifold dimensions of finance. Acemoglu and Johnson

(2005) use private credit to GDP as a measure of finance by the banking sector, and

stock market capitalization to GDP as a measure of equity finance. Baltagi et al.

(2007) capture financial development through different indicators of banking sector

development (private credit, liquid liabilities, domestic credit to GDP) and capital

market development (stock value traded, stock market turnover to GDP, number of

companies listed). Girma and Shortland (2004) use private sector credit to GDP, stock
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market capitalization to GDP, and total stock market value traded divided by GDP to

measure financial development. Herger et al. (2007) use stock market capitalization

and private credit as financial development measures.

In order to better understand how and to what extent financial development affects

income inequality and poverty, we include not only measures of the banking sector’s

development, but also control for stock market development.8 First, we use private

credit to GDP as a measure of financial development. We use it in two different ways:

private credit1 denotes the value of private credit issued by deposit money banks

divided by GDP, private credit2 considers credits issued by deposit money banks and

other financial institutions. Second, to control for stock market development, we use

three common stock market measures. Stock market capitalization to GDP is equal

to the value of listed shares and serves as a measure of relative stock market size. A

bigger stock market, i.e. a higher capitalization, is associated with better mobilization

of capital and better diversification of risk and thus indicates an important aspect of

financial development. Stock market total value traded to GDP represents a common

indicator of market liquidity and usually serves as a complementary indicator to market

capitalization. Stock market turnover ratio is the ratio of the value of total shares

traded to average real market capitalization and also serves as a liquidity measure.9

In order to test for the joint development of financial and stock markets, we construct

a composite index denoted as finance, which equals the value of private credit plus

market capitalization relative to GDP. Finally, we use a composite measure of access

to financial services, which measures the percentage of the adult population with access

to an account with a financial intermediary (Demirgüc-Kunt et al. 2008).

3.2.2 Other determinants

Inequality and poverty are not solely determined by financial development. We use a set

of control variables which are motivated by the literature. First, we control for ethnic

diversity which is known to be a common determinant of inequality in the literature.

8 Atje and Jovanovic (1993) as well as Levine and Zervos (1996) show that stock market develop-
ment has a positive effect on economic growth. Hence, we test whether these positive effects are
valid also for inequality and poverty.

9 See Demirgüc-Kunt and Levine (1995).
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It has been shown that countries with higher ethnic diversity have more difficulties

in providing public goods.10 There are basically two reasons for this conflict. On the

one hand, different ethnic groups have different preferences over which type of public

good to produce with tax revenues. On the other hand, each ethnic group’s utility

level for a given public good is reduced if other groups also use it. In other words,

if tax revenues are collected from one ethnic group and used to provide public goods

which also serve other ethnic groups, voters are likely to choose lower levels of public

good provision (Alesina et al., 1999). Also, an ethnic elite in power may not want to

invest in public goods like human capital, since this could raise other groups’ political

voices and enable them to replace the currently ruling elite (Easterly, 2001). Hence,

by impeding agreement about the provision of public goods, we expect higher ethnic

fractionalization to have an increasing effect on income inequality and poverty.

Second, we use the land gini index as a measure of the distribution of land. This serves

us in two ways. First, it is a common measure of the distribution of wealth. Second, in

most developing countries land serves as a collateral for financial services. Inequality

in terms of land therefore prevents the poor from making productive investments such

as education, and finally results in inequality of incomes. Using the initial distribution

of land as a proxy for the poor’s access to the financial market, Li, Squire and Zou

(1998) find that an increase in land inequality causes an increase in the disparity of

incomes. Deininger and Squire (1998) find a significant negative effect of initial land

inequality on subsequent growth. Similar to Li, Squire and Zou, they suggest that the

effects of land inequality are transmitted through (imperfect) financial markets. They

show that higher land inequality also has a negative effect on education. Hence, we

expect a more equal distribution of land to be associated with a broader access to the

financial market and thus a more equal distribution of income.

Third, we control for the effect of government spending. The allocation of tax revenues

can crucially determine the income distribution. Depending on the particular redis-

tribution efforts made by the government, higher government expenditure can either

lead to a reduction in poverty and income inequality or to an increase in income dis-

parities. Cross-country comparisons of gini coefficients before and after taxes suggest

that developed countries achieve an improvement in income distribution. Developing

10 See Easterly (2001), Easterly and Levine (1997), and Alesina et al. (1999, 2003).
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countries instead seem to lack appropriate redistributive programs to reduce income

inequality (Chu et al., 2000). The expected effect of government spending on inequality

and poverty is thus ambiguous.

Finally, we control for the effect of human capital. While some theoretical models

stress that the relation between education and inequality is not always clear, most

empirical studies suggest that more education reduces income inequality.11 A recent

paper by Zhang (2007) maintains that persistent inequality traces back to public ed-

ucation spending at different levels. We hypothesize that countries with better and

broader access to education in general are expected to have less income inequality.

We use secondary school enrollment as the main education measure. We also test for

average years of schooling, the literacy rate, and the Human Development Index (HDI)

as proxy variables for education. Since the results do not differ significantly, we will

not report them.

3.3 Data and empirical framework

Our sample contains data of 78 developing and developed countries for the period 1960-

2006.12 Since income inequality is a rather time-persistent phenomenon, we argue that

it is appropriate to use the Gini coefficient in levels instead of its rate of change.13 Gini

data are taken from the UNU-WIDER World Income Inequality Database WIID2b.

Data on poverty are from the World Bank’s poverty database (Povcalnet).

The interesting explanatory variable of income inequality and poverty in this paper

is financial development. In a first step, we examine whether the data predict a lin-

ear or an inverted U-shaped relationship between financial development and income

inequality. To do this, we estimate the following equation:

Yi,t = α + β1FDi,t + β2FD2
i,t + γXi,t + ǫi,t, (3.1)

11 See for example De Gregorio and Lee (2002).
12 Number of countries per income group: low income: 12, lower middle income: 22, upper middle

income: 17, high income OECD: 23, high income non-OECD: 4.
13 According to Li, Squire and Zou (1998), 91.8% of the variance in countries’ inequality – measured

by the Gini coefficient – is cross-country variance, whereas only 0.85% is variance over time.
Similar evidence is found by Bruno et al. (1996).
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where the dependent variable Yi,t refers to the Gini coefficient measured in levels and

the headcount ratio of country i at time t, respectively. The headcount ratio is equal

to the percentage of the population living below the poverty line. We set the poverty

line at $2 per day. On the right hand side, we use financial development FDi,t as

the main explanatory variable and a set of control variables, represented by the vec-

tor Xi,t. Banerjee and Newman (1993) and Galor and Zeira (1993) predict a linear

relationship, i.e. β1 < 0 and β2 = 0. The model of Greenwood and Jovanovic (1990)

supposes an inverted U-shaped relationship between financial development and income

inequality, i.e. β1 > 0 and β2 < 0. To save space we do not report the results of

these preliminary estimations. Our findings clearly support the linear hypothesis, so

that from now on we use the linear equation. However, we slightly modify the regres-

sion equation by introducing an interaction term between financial development and a

developing-country-dummy variable to check if the effect of financial development dif-

fers significantly between developing and developed countries.14 The modified equation

takes the following form:

Ginii,t = α + β1FDi,t + β2FDi,t ∗ DVi + γXi,t + ǫi,t (3.2)

The control variables Xi,t include measures of ethnic diversity, the distribution of land,

government spending and education. Data on land distribution are taken from FAO

statistics and Erickson and Vollrath (2004).15 Data on ethnic fractionalization are

taken from Alesina et al. (2003). They are available for single years, only. Accord-

ing to Alesina et al. (1999, 2003), however, ethnic fragmentation does not change

substantially over a time span of 30 years. Drawing on this conclusion, we apply the

available measure on ethnic fractionalization for the entire time span of 40 years. Data

on government spending and education are taken from the World Bank’s World De-

velopment Indicators (WDI). Financial data are taken from Beck et al. (2000) and

Demirgüc-Kunt et al. (2008). Summing up, we estimate the following equations for

14 Notice that the interaction term is included only in the inequality estimations, since the poverty
regressions are run on a sample which includes only developing countries.

15 Land distribution data are available for one or up to three years, at most. According to the data,
land distribution does not change significantly over time. We therefore take the mean value of
land distribution and apply it to the entire time period.
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income inequality:

Ginii,t = α + β1 ∗ financei,t + β2 ∗ financei,t ∗ dummyi + γ1 ∗ educi,t

+γ2 ∗ landi,t + γ3 ∗ ethnici,t + γ4 ∗ govexpi,t + ǫi,t,

and poverty:

Headcounti,t = α + β1 ∗ financei,t + γ1 ∗ educi,t + γ2 ∗ landi,t

+γ3 ∗ ethnici,t + γ4 ∗ govexpi,t + γ5 ∗ inflation + ǫi,t.

Similar to the inequality estimation, we control for the effects of ethnic diversity, the

distribution of land and government spending. Following the literature, we also exam-

ine the effects of inflation on poverty.

Table 3.1 presents descriptive statistics for the key variables.16 It becomes evident that

there are large variations in the data. Regarding income inequality, the sample contains

countries with Gini coefficients ranging from around 0.2 to over 0.7. The headcount

ratio varies between 0% for transition countries and 98% (Uganda). Similarly, we

observe large variations in the control variables as well as in all finance measures.

While in Nicaragua only 5% of the population have access to financial services, it is

nearly 100% for many industrialized economies. The correlations confirm all expected

relations. In the next section, we present the results. We first run cross-country

regressions, using the data averaged over the entire time span. In a second step, we

use five-year averages to carry out the panel regressions.

3.4 Results

We first present and discuss the results using standard Ordinary Least Squares (OLS).

Then we turn to the results of the Two Stage Least Squares (2SLS) regressions.

16 Due to missing data the number of observations is drastically lower for education measures and
the headcount ratio.
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Table 3.1: Descriptive statistics
Variable Mean Std. Dev. Min Max Obs.

Gini coefficient (gini) 0.407 0.11 0.199 0.733 514
Headcount ratio ($2) (headcount) 0.356 0.282 0 0.981 182
Private credit/GDP* (priv cred1 ) 0.414 0.351 0.014 2.072 641
Private credit/GDP*(priv cred2 ) 0.469 0.388 0.014 2.649 643
Market capitalization/GDP (market cap) 0.429 0.49 0 2.824 351
Total value traded/GDP (val traded) 0.235 0.402 0 2.407 350
Turnover ratio (turnover) 0.43 0.505 0.001 3.716 345
Joint finance measure (finance) 0.481 0.403 0.03 2.034 336
Financial access (fin access) 0.529 0.293 0.05 1 740
Ethnic fractionalization (ethnic) 0.408 0.256 0.012 0.930 770
Land gini (lagini) 0.653 0.168 0.247 0.930 600
Government expenditure/GDP (gov exp) 14.548 5.037 4.013 32.844 710
Inflation (infl) 38.307 232.24 -0.524 3357.608 690
Secondary enrollment (sec enrtot) 68.64 25.403 7.796 99.992 183
Average years of schooling (avg schooling) 6.666 2.504 1.873 12.049 268
Literacy rate (lit tot) 79.076 18 26.869 99.747 102
Human Development Index (hdi) 0.735 0.16 0.321 0.968 506
Notes: Variables descriptions are given in the Appendix.
* While priv cred1 includes private credit issued only by deposit money banks, priv cred2

accounts also for credit from other financial institutions.

3.4.1 Inequality

Cross-Country estimations

Table 3.2 displays the results of the cross-country regressions using OLS. According to

eq. (3.2), we include an interaction term between the finance variable and a developing

dummy variable which is equal to one for developing countries and zero otherwise. We

find that all measures of financial development turn out negative and significant, im-

plying that financial development has a negative effect on income inequality. However,

the positive and in most cases statistically significant coefficient on the interaction

term suggests that the marginal effect of financial development is higher for developed

countries. Although private credit to GDP turns out to have the highest effect on in-

equality, the impact of stock market development is only slightly weaker. An increase

of private credit to GDP by one percentage point for example decreases the Gini coef-

ficient by 0.1 units. A one percentage point increase in market capitalization relative

to GDP leads to a decrease in the Gini coefficient by 0.09. As mentioned earlier, we

also use a direct measure of access to finance. These findings are given in Table 3.8 in

the Appendix. The results imply a very strong effect: an increase in the percentage of

the population with access to finance by one percent lowers the Gini by 0.2.
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Table 3.2: Inequality: Cross-country estimations

Dep. var.: 1 2 3 4 5 6
Gini

priv credit1 -0.119***
(0.0339)

privcred1 dum 0.209***
(0.0510)

priv credit2 -0.0911***
(0.0317)

privcred2 dum 0.194***
(0.0463)

market cap -0.0960***
(0.0255)

market dum 0.142***
(0.0375)

val traded -0.0815**
(0.0325)

valtraded dum 0.129
(0.103)

turnover -0.0962***
(0.0322)

turnover dum 0.0573
(0.0439)

finance -0.117**
(0.0305)

finance dum 0.184
(0.0452)

ethnic 0.0709** 0.0756** 0.107*** 0.129*** 0.106** 0.0856**
(0.0348) (0.0354) (0.0379) (0.0410) (0.0425) (0.0367)

lagini 0.174*** 0.172*** 0.181*** 0.220*** 0.195*** 0.177**
(0.0501) (0.0512) (0.0583) (0.0628) (0.0631) (0.0559)

gov exp -0.00270 -0.00294 -0.00360 -0.00456 -0.00449 -0.00287
(0.00247) (0.00255) (0.00273) (0.00287) (0.00305) (0.00263)

Constant 0.336*** 0.331*** 0.330*** 0.301*** 0.344*** 0.333***
(0.0603) (0.0609) (0.0654) (0.0726) (0.0763) (0.0631)

No. of observations 59 59 53 52 52 53
R2 0.665 0.651 0.642 0.578 0.591 0.671

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.

The estimated coefficients on ethnic division turn out positive and significant across

all regressions, implying that countries where a large number of different ethnic groups

live together have to deal with higher income inequality. This confirms the evidence

found in other empirical studies, which states that regions with large ethnic fragmen-

tation have more difficulty in providing public goods like schooling and infrastructure.

The lack of specific public goods like education finally leads to an increase in income

inequality. However, without further details we cannot determine the channels through
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which the effect of higher ethnic division increases income inequality.

The coefficient on land distribution is positive and significant, and implies that an

increase in the land Gini by 1 unit increases the income Gini by 0.18 units. Hence,

more inequality in terms of land causes more inequality in terms of income. Whether

this confirms the hypothesis that land is an important collateral to get access to fi-

nancial services and therefore higher land inequality inevitably leads to higher income

inequality, or if it just reflects the fact that inequality in incomes usually comes along

with inequality in land cannot be determined without further analysis. Finally, the

coefficients on government spending are negative but statistically insignificant.

In additional estimations we also control for education, using secondary school enroll-

ment as the education measure. The results can be found in Table 3.9. Two aspects

stand out, immediately. First, the coefficients of most finance variables become in-

significant. Second, the significance of ethnic fragmentation vanishes, too. At first

sight, this seems to suggest that the estimated effects of finance and ethnic division are

not robust. However, there may be a plausible explanation for these effects. As already

mentioned, different studies have shown that ethnic fragmentation plays a central role

in the public goods problem. Easterly et al. (1999) use data for several urban US

localities, cities, metropolitan areas and counties to show that the share of spending on

education is significantly lowered by higher ethnic division. The reason why the effect

of ethnic division disappears may therefore be the rather strong correlation between

ethnicity and secondary school enrollment (-0.674). We find even higher correlations

between secondary school enrollment and finance. While the correlation with stock

market development (0.27) is at the lower end, the correlation coefficients with finan-

cial access and private credit are about 0.61 and 0.78, respectively. The reason for

this strong relation can be found in the theoretical literature, where the presence of

financial market imperfections restricts mostly poor people from making investments

in human capital, which finally leads to an increase in inequality.

Panel estimations

The panel data regressions are estimated with random effects, since land gini and eth-

nicity are time persistent. As before, we first look at the results without controlling
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for education. The results are presented in Table 3.3. Similar to the cross-country

observations, the findings suggest that financial development leads to a reduction in

income inequality. Of the stock market measures, only market capitalization is signifi-

cant. Again, access to financial services has a strong and highly significant inequality-

decreasing effect.17 Table 3.10 displays the results when we additionally control for

education. With more observations, and thus more detailed information than in the

cross-country estimation, we find more robust effects of financial development when

controlling for education. While the significance of stock market development clearly

diminishes, the effects of private credit as well as access to finance remain highly signif-

icant. The same holds for the effect of ethnic fragmentation, which is robust across all

regressions. Based on these specification, between 60 − 70% of cross-country variance

can be explained.

In sum, we find significant evidence that financial development reduces income inequal-

ity, which again can spur economic growth. The findings of most previous studies have

been primarily based upon a rather narrow definition of financial development. An

important result is therefore that these findings generally also apply for stock market

development. We have shown that stock market development – compared to the ratio

of private credit to GDP – has a lower, yet significant effect on income inequality. The

channel through which stock market development lowers income inequality is a priori

not entirely clear. Previous studies suggest that larger stock markets benefit mainly

large and mature firms. Through enhanced investment opportunities, they can expand

and eventually offer better employment opportunities, resulting in lower inequality.

In order to get an idea of the economic significance of our results, we compute standard-

ized (beta) coefficients, which measure the amount of change of the dependent variable

in standard deviations caused by a one standard deviation change in the explaining

variable. They are given in Table 3.4. It becomes evident that the finance variables are

not only statistically significant, but in most cases also economically relevant. Stock

market development has an economically significant effect on income inequality.

17 See the Appendix, Table 3.8.
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Table 3.3: Inequality: Panel estimations

Dep. var.: 1 2 3 4 5 6
Gini

priv credit1 -0.0541***
(0.0120)

privcred1 dum 0.112***
(0.0233)

priv credit2 -0.0429***
(0.0109)

privcred2 dum 0.0988***
(0.0204)

market cap -0.0303***
(0.0114)

market dum 0.0732***
(0.0187)

val traded -0.00758
(0.0112)

valtraded dum 0.0108
(0.0282)

turnover -0.0147
(0.0127)

turnover dum -0.0177
(0.0195)

finance -0.0471***
(0.0145)

finance dum 0.117***
(0.0195)

ethnic 0.101*** 0.102*** 0.131*** 0.154*** 0.155*** 0.107***
(0.0317) (0.0322) (0.0344) (0.0373) (0.0385) (0.0341)

lagini 0.190*** 0.189*** 0.287*** 0.320*** 0.318*** 0.273***
(0.0482) (0.0490) (0.0530) (0.0570) (0.0582) (0.0520)

gov exp -0.00334*** -0.00370*** -0.00158 -0.00142 -0.00142 -0.000936
(0.000968) (0.000960) (0.00123) (0.00126) (0.00125) (0.00126)

Constant 0.312*** 0.315*** 0.198*** 0.162*** 0.169*** 0.208***
(0.0392) (0.0397) (0.0456) (0.0483) (0.0490) (0.0456)

No. of observations 366 367 206 203 202 200
R2 overall 0.542 0.536 0.567 0.474 0.462 0.615
R2 between 0.603 0.591 0.609 0.528 0.522 0.658

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.4: Standardized coefficients

Coefficient Inequality Inequality Poverty Poverty
Cross country Panel Cross country Panel

priv credit1 -0.294 -0.172 -0.472 -0.310
priv credit2 -0.256 -0.151 -0.529 -0.325
market cap -0.366 -0.134 -0.227 -0.199
val traded -0.231 -0.027 -0.254 -0.226
turnover -0.344 -0.067 0.050 -0.088
finance -0.344 -0.172 -0.328 -0.269
fin access -0.574 -0.415 -0.652 -0.702
ethnic 0.173 0.235 0.300 0.336
lagini 0.279 0.289 -0.387 -0.278
gov exp -0.106 -0.152 -0.188 0.006
infl 0.166 -0.031
Notes: Reported coefficients on ethnic, lagini, gov exp, and infl
are calculated in each case upon the results from regression (1).

In the cross-country sample, the effect of stock market development in terms of higher

stock market capitalization is even stronger (-0.36) than traditional credit market de-

velopment (-0.29).

Two-Stage-Least-Squares

So far, we have made the implicit assumption that financial development is an exoge-

nous regressor. If it is not, however, OLS provides biased estimators. In the finance-

growth literature there is a considerable debate about the exogenous component(s) of

financial development. Beck et al. (2003a) empirically evaluate two theories about the

historical determinants of financial development. The law and finance theory holds

that historically determined differences in legal origin can explain cross-country differ-

ences in financial development.18 The endowment theory claims that during colonial

history the geographical endowment of a region determined whether Europeans formed

settler colonies or created extractive states, which in turn defined the institutional en-

vironment. In temperate areas favoring the cultivation of grains and hays colonizers

set up institutions that support private property, while in more tropical environments

favoring more high-yield crops and with abundant minerals institutions were built that

empower the elite and extract resources.19 Beck et al. (2003a) apply the endowment

theory to the development of financial systems. Their results show that endowment,

18 British Common law is usually said to stress private property rights and thus fosters financial
development, whereas French Civil law is said to be less conducive to financial development. For
more details see La Porta et al. (1998) and Levine et al. (2000), amongst others.

19 See Acemoglu et al. (2001) and Sokoloff and Engerman (2000).
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measured by settler mortality and the absolute value of the latitude of each country, is

more robustly associated with financial intermediary development than legal origin. In

the following, we use measures of the legal origin and latitude separately as instruments

for financial development to estimate the effect of the exogenous component of financial

development on inequality, based on the two distinct theories described above.20

We first use legal origin as instrument for financial development. In the cross-country

regression, most estimators of the finance variables get smaller and insignificant. In the

panel regression, most estimators increase by size, but again are insignificant.21 The

results of the 2SLS analysis using latitude as an instrument are given in the Appendix

(Tables 3.11 and 3.12). It becomes evident that compared to OLS all estimators are

significant at the 10% level, and the effects are clearly stronger.22 From the results we

can draw two major conclusions. First, the results from the Two Stage Least Squares

analysis strongly support the findings using OLS, implying that financial development

effectively helps to decrease income inequality. Second, our results suggest that latitude

is a stronger instrument for financial development than legal origin providing support

for the endowment theory as in Beck et al. (2003a).

So far, we have considered the effects of financial development on the Gini coefficient,

i.e. the entire distribution of income. We find evidence that financial development

leads to a significant decrease in income inequality and thus support the results found

in previous studies. However, we do not know what happens to the poor, which are

located at the very low end of the income distribution. In the next section we thus turn

to the question whether financial development is not only pro-equality but pro-poor,

and examine the direct effects of financial development on poverty.

20 Clarke, Xu and Zou (2006) use legal origin as instrument for financial development. Beck et al.
(2007) use legal origin and latitude together to instrument for financial development.

21 Since most results turn out insignificant, they are not reported.
22 We checked the correlations between the finance variables and both instruments, legal origin and

latitude. We find that latitude is clearly more correlated with all finance variables than legal
origin. Legal origin appears to be a weak instrument and therefore introduces a downward bias
into the results.
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3.4.2 Poverty

In the long run, economic growth helps to reduce poverty. Financial development can

therefore reduce poverty indirectly through enhanced growth. In the previous sections

we have shown that financial development can also reduce income inequality. However,

we do not know if it benefits the poor directly. In many poverty models, persistent

financial market imperfections are considered as core determinants of poverty.23 These

imperfections raise the constraints which keep the poor from investing in education,

health and entrepreneurial activities. In this regard, financial development can help

to attain the Millennium Development Goals. Contrary to the common opinion that

the poor are mainly served by expanded financial access tailored to their needs (e.g.

via microfinance services), there is evidence suggesting that the focus should be on the

expansion of “finance for all”. Broad financial development may improve the invest-

ment opportunities of large and mature firms and thus enhance overall growth and

the employment opportunities of the poor.24 Jalilian and Kirkpatrick (2002), Hono-

han (2004) and Beck et al. (2007) show empirically that financial development can

contribute to poverty alleviation. The results of our poverty estimations are presented

in Table 3.5 and 3.6. It becomes evident that financial development has a signifi-

cant negative effect on poverty. The fact that developing countries rely mostly on the

banking sector, in particular on the market for loans, is confirmed by our results: the

estimated coefficient on priv credit is amongst the highest. It states that an increase

in private credit to GDP by one percentage point leads to a reduction in poverty by

0.2 to 0.5%. Even more remarkable is the effect of financial access on poverty: one

percent more people having access to financial services lowers the headcount ratio by

around 0.6%. However, the results from the panel regressions show that financial de-

velopment beyond credit markets can lower poverty, too. All stock market measures

turn out negative and significant. The size of the effect is clearly smaller than for the

credit market, indicating that the stock market is less important, yet significant for

poverty alleviation. This suggests that sophisticated financial systems that primarily

serve entrepreneurs can contribute to poverty alleviation. Rather unexpected is that

the effect of financial development on poverty is not only significant, but clearly higher

23 See Demirgüc-Kunt (2008) for a review of this literature.
24 See Demirgüc-Kunt et al. (2008).
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than for income inequality.25 This becomes clear when comparing the standardized

coefficients in Table 3.4. As before, the coefficients imply that the effect of financial

development on poverty is economically relevant. The coefficient on financial access

shows that a one standard deviation increase in financial access leads to a decrease

in the headcount ratio by 0.7 standard deviations. This implies that poverty can be

significantly alleviated by securing access to financial services.

Table 3.5: Poverty: Cross-country estimations

Dep. var.: 1 2 3 4 5 6 7
Headcount ratio

priv credit1 -0.498**
(0.230)

priv credit2 -0.491**
(0.213)

market cap -0.155
(0.110)

val traded -0.233
(0.295)

turnover 0.0367
(0.116)

finance -0.291*
(0.159)

fin access -0.607**
(0.230)

ethnic 0.320** 0.322** 0.313** 0.325* 0.322* 0.301** 0.276*
(0.144) (0.143) (0.150) (0.158) (0.160) (0.145) (0.142)

lagini -0.630*** -0.599** -0.572** -0.630** -0.554* -0.574** -0.604***
(0.221) (0.220) (0.241) (0.253) (0.274) (0.234) (0.215)

gov exp -0.0125 -0.00885 -0.0206 -0.0263* -0.0253* -0.0183 -0.0198
(0.0133) (0.0137) (0.0133) (0.0129) (0.0137) (0.0130) (0.0120)

infl 0.000366* 0.000339 -0.000202 -0.000145 -0.000166 -0.000212 0.000262
(0.000214) (0.000214) (0.000369) (0.000379) (0.000391) (0.000360) (0.000215)

Constant 0.920*** 0.870*** 0.905*** 0.982*** 0.891** 0.922*** 1.101***
(0.265) (0.263) (0.279) (0.290) (0.331) (0.269) (0.267)

No. of observations 36 36 31 30 30 31 36
R2 0.491 0.500 0.440 0.425 0.412 0.468 0.522

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.

As we mentioned in the introduction, there is an important caveat. Our results are all

based on a sample consisting of developing and developed countries. Intuitively, one

could argue that the process of financial development depends crucially on the state of

25 As before, the size of the effect of finance on poverty as well as of the other explanatory variables
and their level of significance decline drastically when we control for education. See Tables 3.13
and 3.14 in the Appendix.
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development as well as on fundamental differences we have not yet controlled for.

Table 3.6: Poverty: Panel estimations

Dep. var.: 1 2 3 4 5 6 7
Headcount ratio

priv credit1 -0.249***
(0.0582)

priv credit2 -0.236***
(0.0528)

market cap -0.115***
(0.0364)

val traded -0.158***
(0.0522)

turnover -0.0489**
(0.0205)

finance -0.188***
(0.0482)

fin access -0.675***
(0.222)

ethnic 0.370** 0.381*** 0.328** 0.326** 0.317** 0.311** 0.293**
(0.148) (0.145) (0.144) (0.155) (0.156) (0.143) (0.144)

lagini -0.468** -0.462** -0.525** -0.556** -0.564** -0.543*** -0.469**
(0.213) (0.210) (0.212) (0.222) (0.223) (0.210) (0.202)

gov exp 0.00336 0.00389 -0.000880 -0.00238 -0.00282 0.000667 0.00106
(0.00308) (0.00308) (0.00310) (0.00319) (0.00330) (0.00338) (0.00305)

infl -0.0000385 -0.0000348 -0.0000678** -0.0000527* -0.0000462 -0.0000632** -0.0000316
(0.0000267) (0.0000266) (0.0000320) (0.0000316) (0.0000323) (0.0000321) (0.0000283)

Constant 0.565*** 0.555*** 0.600*** 0.624*** 0.640*** 0.625*** 0.790***
(0.193) (0.190) (0.187) (0.200) (0.201) (0.186) (0.207)

No. of observations 129 129 104 101 101 102 131
R2 overall 0.363 0.389 0.358 0.325 0.272 0.379 0.376
R2 between 0.387 0.418 0.407 0.375 0.334 0.423 0.464

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.

In order to better allow for such possible differences among the two groups of developing

and developed countries, we estimate our general equation for high and low income

countries separately. All results can be found in the Appendix.26 We find weak evidence

for an inequality-decreasing effect of financial development in high income countries. In

low income countries, the effect vanishes totally or even changes the sign, implying that

financial development leads to an increase in income inequality. Ethnic fractionalization

is no longer significant. Finally, the effect of government spending on income inequality

is negative for high income countries, implying that higher government expenditures

lead to a significant decrease in income inequality. The opposite is true for developing

countries, where we get a positive coefficient, though in most cases insignificant.

26 See Tables 3.15-3.18.
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There are basically two possible reasons why the effects disappear when we split the

sample. First, it could tell us that in fact there may be no significant effect of financial

development on income inequality. In this case the evidence we obtain using the entire

sample would be based on statistical inaccuracy. Second, the significance may vanish

due to too limited variance in the data within the sub-samples.

In a last step, we estimate the equation using again the entire sample, but additionally

including the developing country dummy separately. The results are given in the Tables

3.19 and 3.20. The findings are very similar to those of the split samples. In a few cases,

we find a significant negative effect of financial development on inequality. As before,

ethnic fractionalization becomes insignificant, and government spending is significant

only in very few cases.

Hence, the general conclusion that financial development decreases income inequality

and poverty should be treated with caution. Several open question remain and require

additional research. The overall significant effect of the developing country dummy im-

plies that there are considerable differences between developed and developing countries

that should be taken into account in future research.

3.5 Conclusions

Given the negative consequences of income inequality and poverty for human and

economic development, there is an ongoing lively debate on particular policies to fight

inequality and poverty. Using several measures of the financial and the stock market

to examine the robustness of the effect of financial development on income inequality

and poverty, we have shown that stock market development – compared to credit

market development – clearly has a lower, yet significant effect on income inequality

and poverty. This is a major result. It supports our view that financial development

affects the poor not only through enhanced loan markets, but also through better-

developed stock markets. Surprisingly, the effect of financial development on poverty

is not only significant, but also clearly higher than on income inequality. Both the

identification of the particular channels through which financial development affects

inequality and the poor and the set up of implications for particular policies are left
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for future research.

We have also shown that ethnic fractionalization is a significant and robust determi-

nant of both income inequality and poverty. This confirms the results found in other

studies which suggest that countries with higher ethnic diversity are likely to have

more difficulties in providing public goods. The lack of public goods like education

then perpetuates income inequality. Our results strongly support the notion that ed-

ucation is a key to widespread welfare. Another persistent and robust determinant of

income inequality is the distribution of land. More inequality in terms of land owner-

ship is significantly associated with higher inequality of incomes. A priori, the effect of

higher government expenditure is not clear-cut, but depends crucially on redistributive

effects. In most specifications government expenditure enters negatively yet insignif-

icantly. However, within different income groups there is weak evidence suggesting

that higher government expenditure leads to a reduction in income inequality in high

income countries. In low income countries however, we find a positive but insignificant

effect.

Finally, we have pointed to some critical aspects regarding the sample selection. A

closer look at sub-samples shows that the link between financial development and

inequality particularly for developing countries is rather weak. However, we do not

question the importance of financial development for economic welfare. So far, we know

little about the channels through which financial development affects inequality and

poverty. Future research will hopefully shed light on these aspects. Hence, promoting

financial development by appropriate policies at best forms one of many steps which

can help to reduce inequality and poverty.
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3.6 Appendix

Table 3.7: Variables and sources
Variable Definition Sources
gini Gini coefficient, 1960-2006 UNU Wider World Income Inequality Database
headcount Headcount ratio ($2), 1980- World Bank, PovcalNet
priv cred1 Private credit/GDP, 1960-2006 Beck, Demirgüc-Kunt and Levine (2000)

(credit issued by deposit money banks)
priv cred2 Private credit/GDP, 1960-2006 Beck, Demirgüc-Kunt and Levine (2000)

(credit issued by deposit money banks
and other financial institutions)

market cap Market capitalization, 1960-2006 Beck, Demirgüc-Kunt and Levine (2000)
val traded Total value traded/GDP, 1960-2006 Beck, Demirgüc-Kunt and Levine (2000)
turnover Turnover ratio, 1960-2006 Beck, Demirgüc-Kunt and Levine (2000)
finance Joint finance measure, 1960-2006 Beck, Demirgüc-Kunt and Levine (2000),
fin access Percentage of population with access Demirgüc-Kunt and Honohan (2007),

to financial services
ethnic Ethnic fractionalization Alesina et al. (2003)
lagini Land Gini, 1970, 1980, 1990 FAO statistics, Erickson and Vollrath (2004)
gov exp Government final consumption expenditure/GDP, World Bank

1960-2006
infl Inflation, 1960-2006 World Bank
sec enrtot School enrollment, secondary, 1960-2006 World Bank
avg schooling Average years of schooling of adults (15+), World Bank

1960-2006
lit tot Literacy rate (% of people 15+), 1960-2006 World Bank
hdi Human Development Index, 1975-2005 UNDP
legal Legal origin Beck, Demirgüc-Kunt and Levine (2003b)
lat Absolute value of the latitude La Porta et al. (1998)

Table 3.8: Composite measure of financial access

Dep. var.: 1 2 3 4
Gini

fin access -0.205*** -0.152*** -0.156*** -0.166***
(0.0360) (0.0553) (0.0331) (0.0402)

finacc dum 0.118** 0.147*** 0.0830* 0.174***
(0.0447) (0.0472) (0.0435) (0.0537)

ethnic 0.0424 0.0239 0.0374 0.0393
(0.0333) (0.0346) (0.0332) (0.0326)

lagini 0.165*** 0.175*** 0.137*** 0.195***
(0.0474) (0.0492) (0.0469) (0.0498)

gov exp 0.00330 0.00292 -0.00284*** 0.00240*
(0.00264) (0.00268) (0.000963) (0.00146)

sec enrtot -0.000535 -0.000161
(0.000611) (0.000273)

Constant 0.340*** 0.349*** 0.428*** 0.311***
(0.0595) (0.0608) (0.0480) (0.0509)

Sample Cross country Cross country Panel Panel
No. of observations 56 51 376 89
R2 0.730 0.749
R2 overall 0.560 0.821
R2 between 0.679 0.807

Notes: Standard errors in parentheses
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.9: Inequality: Cross-country estimations including education

Dep. var.: 1 2 3 4 5 6
Gini

priv credit1 -0.0649
(0.0405)

privcred1 dum 0.191***
(0.0492)

priv credit2 -0.0327
(0.0373)

privcred2 dum 0.172***
(0.0441)

market cap -0.0631**
(0.0271)

market dum 0.122***
(0.0338)

val traded -0.0419
(0.0333)

valtraded dum 0.166*
(0.0946)

turnover -0.0568
(0.0358)

turnover dum 0.0372
(0.0460)

finance -0.0696*
(0.0347)

finance dum 0.158***
(0.0418)

ethnic 0.0240 0.0223 0.0418 0.0493 0.0505 0.0343
(0.0355) (0.0359) (0.0378) (0.0428) (0.0426) (0.0367)

lagini 0.196*** 0.200*** 0.191*** 0.230*** 0.209*** 0.189***
(0.0487) (0.0492) (0.0517) (0.0566) (0.0591) (0.0513)

gov exp -0.000678 -0.000604 -0.000798 -0.000890 -0.00155 -0.000815
(0.00261) (0.00261) (0.00268) (0.00299) (0.00312) (0.00264)

sec enrtot -0.00123** -0.00142*** -0.00153*** -0.00175*** -0.00161** -0.00142**
(0.000520) (0.000528) (0.000527) (0.000594) (0.000618) (0.000549)

Constant 0.373*** 0.371*** 0.404*** 0.384*** 0.412*** 0.398
(0.0599) (0.0598) (0.0614) (0.0699) (0.0753) (0.0602)

No. of observations 54 54 49 48 48 49
R2 0.719 0.715 0.737 0.676 0.663 0.744

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.10: Inequality: Panel estimations including education

Dep. var.: 1 2 3 4 5 6
Gini

priv credit1 -0.0334***
(0.0119)

privcred1 dum 0.115***
(0.0330)

priv credit2 -0.0245**
(0.0111)

privcred2 dum 0.0842***
(0.0278)

market cap -0.0101
(0.00933)

market dum 0.0726***
(0.0211)

val traded -0.00161
(0.00833)

valtraded dum 0.0130
(0.0391)

turnover -0.00147
(0.0123)

turnover dum 0.00446
(0.0396)

finance -0.0246*
(0.0129)

finance dum 0.107***
(0.0275)

ethnic 0.0864** 0.0881** 0.110*** 0.127*** 0.135*** 0.106***
(0.0367) (0.0378) (0.0386) (0.0436) (0.0435) (0.0372)

lagini 0.267*** 0.275*** 0.288*** 0.322*** 0.324*** 0.271***
(0.0539) (0.0553) (0.0533) (0.0606) (0.0616) (0.0520)

gov exp -0.0000454 -0.0000252 -0.000609 -0.000518 -0.00104 -0.000659
(0.00154) (0.00159) (0.00160) (0.00175) (0.00170) (0.00156)

sec enrtot -0.000419 -0.000497* -0.000647** -0.000650* -0.000492 -0.000474
(0.000292) (0.000300) (0.000308) (0.000337) (0.000325) (0.000303)

Constant 0.233*** 0.233*** 0.226*** 0.204*** 0.198*** 0.230***
(0.0495) (0.0510) (0.0501) (0.0552) (0.0557) (0.0489)

No. of observations 94 94 87 86 85 87
R2 overall 0.762 0.753 0.754 0.669 0.661 0.776
R2 between 0.713 0.706 0.711 0.630 0.622 0.736

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.11: Inequality: Cross-country estimations (2SLS)

Dep. var.: 1 2 3 4 5 6 7
Gini

priv credit1 -0.328***
(0.104)

privcred1 dum 0.204***
(0.0668)

priv credit2 -0.291***
(0.0976)

privcred2 dum 0.184***
(0.0615)

market cap -0.201***
(0.0540)

market dum 0.203***
(0.0510)

val traded -0.306***
(0.109)

valtraded dum 0.203
(0.151)

turnover -0.319***
(0.110)

turnover dum 0.218**
(0.0956)

finance -0.232***
(0.0642)

finance dum 0.217***
(0.0539)

fin access -0.312***
(0.0667)

finacc dum 0.0902*
(0.0505)

ethnic 0.00654 0.0124 0.0997** 0.0925 -0.00454 0.0680 0.00552
(0.0540) (0.0544) (0.0443) (0.0607) (0.0785) (0.0427) (0.0406)

lagini 0.133* 0.129* 0.135* 0.145 0.0991 0.139** 0.147***
(0.0681) (0.0703) (0.0708) (0.0956) (0.1000) (0.0662) (0.0522)

gov exp 0.00140 0.00228 0.000217 -0.00101 0.000469 0.000442 0.00675**
(0.00373) (0.00409) (0.00358) (0.00439) (0.00489) (0.00338) (0.00336)

Constant 0.417*** 0.404*** 0.343*** 0.363*** 0.447*** 0.360*** 0.382***
(0.0868) (0.0868) (0.0766) (0.107) (0.118) (0.0731) (0.0680)

No. of observations 59 59 53 52 52 53 56
R2 0.427 0.389 0.513 0.139 0.167 0.572 0.683

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.12: Inequality: Panel estimations (2SLS)

Dep. var.: 1 2 3 4 5 6 7
Gini

priv cred1 -0.245***
(0.0881)

privcred1 dum 0.277***
(0.0842)

priv cred2 -0.210***
(0.0795)

privcred2 dum 0.239***
(0.0743)

market cap -0.211***
(0.0661)

market dum 0.240***
(0.0667)

val traded -0.343
(0.218)

valtraded dum 0.334
(0.222)

turnover -0.360*
(0.215)

turnover dum 0.315
(0.214)

finance -0.203***
(0.0534)

finance dum 0.250***
(0.0526)

fin access -0.229***
(0.0580)

finacc dum 0.0479
(0.0529)

ethnic 0.0119 0.0154 0.0839 0.0722 -0.0383 0.0367 0.00537
(0.0659) (0.0678) (0.0623) (0.130) (0.169) (0.0532) (0.0419)

lagini 0.122 0.117 0.166 0.210 0.179 0.173** 0.113**
(0.0848) (0.0892) (0.103) (0.195) (0.197) (0.0802) (0.0544)

gov exp 0.000801 0.0000686 0.000215 -0.000815 0.00239 0.00119 -0.00267***
(0.00225) (0.00213) (0.00191) (0.00311) (0.00328) (0.00170) (0.000989)

Constant 0.386*** 0.397*** 0.318*** 0.311* 0.364* 0.320*** 0.502***
(0.0704) (0.0746) (0.0904) (0.181) (0.193) (0.0736) (0.0685)

No. of observations 366 367 206 203 202 200 376
R2 overall 0.462 0.449 0.447 0.260 0.302 0.549 0.541
R2 between 0.590 0.580 0.541 0.396 0.433 0.616 0.668

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.13: Poverty: Cross-country estimations including education

Dep. var.: 1 2 3 4 5 6 7
Headcount ratio

priv credit1 -0.147
(0.238)

priv credit2 -0.151
(0.224)

market cap -0.0760
(0.110)

val traded -0.185
(0.292)

turnover -0.00947
(0.111)

finance -0.157
(0.168)

fin access -0.529*
(0.282)

ethnic 0.249* 0.251* 0.253* 0.265 0.243 0.255* 0.254*
(0.135) (0.134) (0.144) (0.156) (0.154) (0.141) (0.127)

lagini -0.410* -0.404* -0.441* -0.482* -0.454* -0.449* -0.414**
(0.210) (0.208) (0.221) (0.233) (0.250) (0.219) (0.197)

gov exp -0.00697 -0.00592 -0.0128 -0.0156 -0.0155 -0.0121 -0.00898
(0.0120) (0.0123) (0.0123) (0.0122) (0.0130) (0.0122) (0.0110)

sec enrtot -0.00529** -0.00520** -0.00378* -0.00362 -0.00414* -0.00338 -0.00337
(0.00191) (0.00194) (0.00206) (0.00222) (0.00209) (0.00214) (0.00206)

infl 0.000436** 0.000427** 0.0000641 0.0000817 0.000120 0.0000323 0.000303
(0.000190) (0.000192) (0.000357) (0.000359) (0.000364) (0.000357) (0.000195)

Constant 0.876*** 0.861*** 0.888*** 0.929*** 0.932*** 0.887*** 0.957***
(0.252) (0.252) (0.272) (0.276) (0.309) (0.264) (0.242)

No. of observations 33 33 29 28 28 29 33
R2 0.601 0.602 0.534 0.530 0.521 0.542 0.643

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.14: Poverty: Panel estimations including education

Dep. var.: 1 2 3 4 5 6 7
Headcount ratio

priv credit1 -0.136
(0.120)

priv credit2 -0.137
(0.0949)

market cap -0.103*
(0.0596)

val traded -0.0910
(0.107)

turnover 0.0167
(0.0450)

finance -0.149*
(0.0827)

fin access -1.119***
(0.235)

ethnic 0.431** 0.435*** 0.413*** 0.439*** 0.414** 0.399*** 0.357***
(0.167) (0.161) (0.143) (0.164) (0.164) (0.141) (0.125)

lagini -0.350 -0.358 -0.514** -0.569** -0.523** -0.512** -0.303
(0.247) (0.239) (0.205) (0.227) (0.232) (0.205) (0.185)

gov exp 0.0101 0.00919 0.00507 0.00596 0.00757 0.00557 0.00901
(0.00646) (0.00650) (0.00626) (0.00666) (0.00656) (0.00620) (0.00561)

sec enrtot -0.00155 -0.00151 -0.000523 -0.000652 -0.000984 -0.000587 -0.000967
(0.00142) (0.00146) (0.00151) (0.00160) (0.00153) (0.00148) (0.00128)

infl -0.00000797 -0.00000881 0.00000411 0.0000101 0.00000368 0.00000667 0.00000969
(0.0000587) (0.0000604) (0.0000606) (0.0000637) (0.0000630) (0.0000605) (0.0000542)

Constant 0.397* 0.414* 0.492** 0.484** 0.443** 0.509*** 0.705***
(0.232) (0.225) (0.196) (0.210) (0.220) (0.196) (0.185)

No. of observations 48 48 41 39 39 41 48
Number of country code 28 28 23 21 21 23 28
R2 overall 0.460 0.497 0.539 0.489 0.466 0.549 0.674
R2 between 0.485 0.509 0.629 0.584 0.558 0.640 0.706

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.15: Inequality: Cross-country estimations: high income countries

Dep. var.: 1 2 3 4 5 6 7
Gini

priv credit1 -0.0781*
(0.0416)

priv credit2 -0.0246
(0.0419)

market cap -0.0357
(0.0289)

val traded 0.00226
(0.0288)

turnover 0.0128
(0.0311)

finance -0.0625
(0.0392)

fin access -0.262**
(0.0913)

ethnic 0.0179 0.0182 0.0422 0.00687 0.0112 0.0400 0.0392
(0.0453) (0.0493) (0.0547) (0.0507) (0.0496) (0.0501) (0.0434)

lagini 0.156** 0.163** 0.121* 0.144** 0.144** 0.122* 0.111*
(0.0580) (0.0634) (0.0654) (0.0657) (0.0652) (0.0626) (0.0558)

gov exp -0.00731** -0.00580* -0.00513 -0.00439 -0.00426 -0.00601* -0.000414
(0.00303) (0.00323) (0.00300) (0.00317) (0.00310) (0.00303) (0.00310)

Constant 0.406*** 0.344*** 0.355*** 0.312*** 0.302*** 0.387*** 0.489***
(0.0817) (0.0888) (0.0740) (0.0740) (0.0753) (0.0791) (0.0805)

No. of observations 23 23 22 22 22 22 20
R2 0.510 0.424 0.367 0.311 0.317 0.401 0.637

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.16: Inequality: Cross-country estimations: low income countries

Dep. var.: 1 2 3 4 5 6 7
Gini

priv credit1 -0.0106
(0.0762)

priv credit2 -0.00814
(0.0704)

market cap -0.00510
(0.0394)

val traded -0.0511
(0.0985)

turnover -0.0542
(0.0361)

finance -0.00439
(0.0582)

fin access -0.0700
(0.0746)

ethnic 0.0683 0.0686 0.0807 0.105* 0.0996* 0.0800 0.0576
(0.0481) (0.0480) (0.0529) (0.0522) (0.0502) (0.0526) (0.0485)

lagini 0.205*** 0.205*** 0.247*** 0.253*** 0.219** 0.247*** 0.203***
(0.0701) (0.0701) (0.0807) (0.0794) (0.0800) (0.0805) (0.0692)

gov exp 0.00722 0.00722 0.00800 0.00808* 0.00605 0.00793 0.00713*
(0.00429) (0.00443) (0.00476) (0.00430) (0.00434) (0.00480) (0.00398)

Constant 0.225** 0.224** 0.177* 0.159 0.220** 0.178* 0.253***
(0.0853) (0.0851) (0.0978) (0.0949) (0.102) (0.0967) (0.0896)

No. of observations 36 36 31 30 30 31 36
R2 0.248 0.248 0.298 0.360 0.407 0.297 0.268

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.17: Inequality: Panel estimations: high income countries

Dep. var.: 1 2 3 4 5 6 7
Gini

priv credit1 -0.0262**
(0.0103)

priv credit2 -0.0163*
(0.00948)

market cap -0.00844
(0.00786)

val traded 0.00502
(0.00757)

turnover 0.00744
(0.00863)

finance -0.00968
(0.0113)

fin access -0.0685
(0.0830)

ethnic 0.00690 0.00651 0.0107 -0.000890 0.00407 0.00722 -0.00604
(0.0382) (0.0425) (0.0410) (0.0403) (0.0395) (0.0396) (0.0434)

lagini 0.130*** 0.131** 0.135** 0.138*** 0.140*** 0.137*** 0.123**
(0.0487) (0.0541) (0.0537) (0.0533) (0.0524) (0.0521) (0.0580)

gov exp -0.00886*** -0.00932*** -0.00380** -0.00317* -0.00373** -0.00386** -0.00946***
(0.00122) (0.00125) (0.00181) (0.00183) (0.00178) (0.00178) (0.00130)

Constant 0.424*** 0.427*** 0.304*** 0.287*** 0.292*** 0.307*** 0.487***
(0.0370) (0.0400) (0.0492) (0.0489) (0.0476) (0.0489) (0.0845)

No. of observations 161 161 85 86 85 85 143
R2 overall 0.388 0.350 0.366 0.347 0.374 0.379 0.353
R2 between 0.505 0.443 0.446 0.435 0.459 0.464 0.480

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.18: Inequality: Panel estimations: low income countries

Dep. var.: 1 2 3 4 5 6 7
Gini

priv credit1 0.0392*
(0.0233)

priv credit2 0.0341*
(0.0203)

market cap 0.0321*
(0.0169)

val traded 0.00135
(0.0291)

turnover -0.0408**
(0.0169)

finance 0.0524**
(0.0215)

fin access -0.0678
(0.0740)

ethnic 0.0620 0.0613 0.0490 0.0670 0.0641 0.0419 0.0539
(0.0476) (0.0476) (0.0502) (0.0503) (0.0509) (0.0506) (0.0481)

lagini 0.178*** 0.176** 0.275*** 0.297*** 0.281*** 0.274*** 0.169**
(0.0686) (0.0687) (0.0724) (0.0709) (0.0721) (0.0730) (0.0674)

gov exp 0.000879 0.000611 0.00215 0.00204 0.00172 0.00276 0.000664
(0.00131) (0.00130) (0.00161) (0.00162) (0.00158) (0.00168) (0.00127)

Constant 0.309*** 0.314*** 0.230*** 0.212*** 0.237*** 0.219*** 0.354***
(0.0636) (0.0634) (0.0661) (0.0660) (0.0672) (0.0668) (0.0699)

No. of observations 205 206 121 117 117 115 233
R2 overall 0.138 0.138 0.332 0.302 0.298 0.345 0.122
R2 between 0.182 0.179 0.358 0.399 0.397 0.364 0.197

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.19: Inequality: Cross-country estimations inlcuding developing dummy

Dep. var.: 1 2 3 4 5 6 7
Gini

priv credit1 -0.0412
(0.0537)

privcred1 dum 0.0700
(0.0902)

priv credit2 -0.0000949
(0.0503)

privcred2 dum 0.0329
(0.0836)

market cap -0.0280
(0.0336)

market dum 0.0447
(0.0487)

val traded 0.00781
(0.0348)

valtraded dum -0.0586
(0.0986)

turnover 0.0245
(0.0367)

turnover dum -0.0953*
(0.0482)

finance -0.0411
(0.0484)

finance dum 0.0698
(0.0725)

fin access -0.317***
(0.111)

finacc dum 0.248*
(0.129)

ethnic 0.0545 0.0545 0.0582 0.0633 0.0652* 0.0573 0.0502
(0.0351) (0.0353) (0.0391) (0.0383) (0.0360) (0.0384) (0.0340)

lagini 0.175*** 0.177*** 0.175*** 0.180*** 0.158*** 0.176*** 0.163***
(0.0490) (0.0493) (0.0543) (0.0544) (0.0526) (0.0542) (0.0474)

gov exp 0.000120 0.000542 0.000597 0.00154 0.000437 0.000277 0.00405
(0.00286) (0.00289) (0.00293) (0.00284) (0.00271) (0.00300) (0.00273)

dummy dev 0.0930* 0.119** 0.107*** 0.137*** 0.160*** 0.0942* -0.105
(0.0502) (0.0524) (0.0375) (0.0322) (0.0335) (0.0476) (0.0990)

Constant 0.236*** 0.201** 0.216*** 0.173** 0.193*** 0.229*** 0.427***
(0.0801) (0.0820) (0.0730) (0.0689) (0.0704) (0.0804) (0.101)

No. of observations 59 59 53 52 52 53 56
R2 0.686 0.683 0.696 0.699 0.729 0.697 0.736

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.
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Table 3.20: Inequality: Panel estimations including developing dummy

Dep. var.: 1 2 3 4 5 6 7
Gini

priv cred1 -0.0403***
(0.0126)

privcred1 dum 0.0792***
(0.0249)

priv cred2 -0.0300***
(0.0114)

privcred2 dum 0.0694***
(0.0219)

market cap -0.00566
(0.0115)

market dum 0.0383**
(0.0185)

val traded 0.00692
(0.0108)

valtraded dum -0.00887
(0.0269)

turnover 0.00707
(0.0124)

turnover dum -0.0502***
(0.0190)

finance -0.00599
(0.0159)

finance dum 0.0581**
(0.0244)

fin access -0.199*
(0.107)

finacc dum 0.133
(0.126)

ethnic 0.0419 0.0420 0.0290 0.0330 0.0347 0.0249 0.0404
(0.0347) (0.0350) (0.0347) (0.0352) (0.0350) (0.0350) (0.0339)

lagini 0.148*** 0.146*** 0.211*** 0.220*** 0.213*** 0.212*** 0.136***
(0.0478) (0.0482) (0.0482) (0.0486) (0.0485) (0.0490) (0.0469)

gov exp -0.00286*** -0.00316*** 0.000787 0.000798 0.000480 0.00118 -0.00280***
(0.000962) (0.000957) (0.00122) (0.00122) (0.00119) (0.00126) (0.000969)

dummy dev 0.0766*** 0.0779*** 0.132*** 0.141*** 0.150*** 0.127*** -0.0418
(0.0217) (0.0220) (0.0222) (0.0212) (0.0217) (0.0246) (0.0999)

Constant 0.309*** 0.311*** 0.169*** 0.157*** 0.165*** 0.163*** 0.466***
(0.0378) (0.0381) (0.0413) (0.0410) (0.0409) (0.0432) (0.103)

No. of observations 366 367 206 203 202 200 376
R2 overall 0.587 0.582 0.680 0.668 0.674 0.683 0.562
R2 between 0.660 0.652 0.745 0.743 0.751 0.740 0.681

Notes: Standard errors in parentheses.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.



Chapter 4

What Drives the Competitiveness

of Banking Industries? An

Empirical Analysis ∗

A large number of studies examines the determinants of bank profitability, using stan-

dard performance measures. The aim of this paper is to expand the existing literature

in two ways. First, we focus on the performance of the entire industry rather than on

corporate performance. Second, partly as a consequence, we rely on a broader definition

of performance. In particular, we use three measures of banking industry competitive-

ness. We find that large stock markets have a positive impact on the competitiveness

of the banking industry, suggesting that banks and markets provide complementary

functions. Our results indicate that an efficient cost management not only enhances

profits – as shown by the standard performance literature – but also improves the com-

petitiveness of the entire industry. In contrast to some previous studies we find that

higher market concentration has a negative impact on the competitiveness of banking

industries.

∗ This chapter represents joint work together with Alessia Ortner (University of Zurich).
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4.1 Introduction

In recent years the economic environment of the banking industry has experienced sig-

nificant changes. Due to the increasing globalization of markets, technological progress

as well as the deregulation and liberalization of markets, firms are continuously forced

to adjust their business to stay competitive in the long run. In the banking literature

academics have investigated particularly the determinants of banks’ profitability, using

standard performance measures such as the return on equity (ROE) and the return

on assets (ROA). In this paper we expand the discussion to the analysis of banking

industry competitiveness, using labor productivity, capital productivity and the share

of banking industries’ value added in total GDP as measures of competitiveness.

According to the literature, bank performance is determined by “internal” and “ex-

ternal” factors. Internal factors are bank specific measures such as the bank size, or

indicators of risk management or cost management. Akhavein et al. (1997) and Smir-

lock (1985) for example find a positive and significant relationship between the size of a

bank and its profitability. Haslem (1968), Short (1979), Bourke (1989), Molyneux and

Thornton (1992), Bikker and Hu (2002) and Goddard et al. (2004) predict larger size

— particularly in the case of small and medium sized banks — to increase profitability.

Other authors however maintain that banks achieve only small cost savings by increas-

ing their size.1 Regarding the relationship between risk management and profitability,

the literature does not provide homogeneous findings. Molyneux and Thornton (1992),

among others, find a negative and significant relationship between the level of liquidity

and profitability. In contrast, Bourke (1989) reports the opposite result. Efficient cost

management is found to significantly enhance bank profits, as suggested by Bourke

(1989) and Demirgüc-Kunt and Huizinga (1999), among others.

External factors describe the broad economic environment in which financial institu-

tions operate. They can further be divided into measures of the macroeconomic en-

vironment and measures of the industrial environment. Macroeconomic determinants

for example include the inflation rate, the long-term interest rate or the growth rate of

money supply. Revell (1979) was the first to control for the effect of inflation on bank

performance. He states that the relationship between inflation and bank profitability

1 See for example Berger et al. (1987).
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basically depends on whether banks’ operational costs increase at the same rate as

inflation. Perry (1992) suggests that the extent to which inflation affects bank prof-

itability depends on whether inflation expectations are fully anticipated. In the case

of full anticipation, banks can adjust their interest rates in time so that revenues in-

crease faster than costs, finally leading to higher profits. Most studies report a positive

relationship between inflation and profitability.2 Bikker and Hu (2002) examine the

cyclicality of banking performance, using per capita GDP growth, the unemployment

rate and interest rate differentials to control for business cycles. They show that profits

move significantly up and down along with the business cycle. Lending fluctuates with

the business cycle too, but is more driven by demand rather than supply factors. Re-

garding industrial conditions, previous studies mainly focus on market concentration,

industry size and ownership status.3 The ongoing debate about the relation between

the ownership status of a bank and its profitability so far has not provided any clear-

cut results. There is little support for the view that privately-owned institutions have

relatively higher profits. The study by Short (1979) is one of the few that reports

a strong negative relationship between government ownership and bank profitability.

Barth et al. (2004) show that government ownership is negatively associated with bank

efficiency. Bourke (1989) and Molyneux and Thornton (1992) instead claim that the

role of ownership status is negligible for profitability. Beside the literature mentioned

so far, there also exists a large number of country case studies.4

We extend the existing literature on bank performance by analyzing the determinants

of banking industries’ competitiveness, using three measures of competitiveness: labor

productivity, capital productivity, and the share of banking industries’ value added

in total value added (GDP). The remainder of the paper is structured as follows.

Section 4.2 discusses the determinants of banking industry competitiveness. Section

4.3 describes the data and the estimation approach. In section 4.4 we present the

results, and section 4.5 concludes.

2 See also Bourke (1989) and Molyneux and Thornton (1992).
3 Berger and Hannan (2004) provide a summary of the recent literature on the influence of con-

centration and competition on the performance of banks.
4 See for example Berger (1995), Angbazo (1997), Guru et al. (1999), Naceur (2003), Kosmidou

and Pasiouras (2005) or Kosmidou et al. (2006).
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4.2 Determinants

There exists no clear-cut theory that explains the differences in the competitiveness

of banking industries across countries. This remains rather an empirical issue. The

variables we use can be classified in four particular groups.5 The variables selection

follows mainly the existing literature.

4.2.1 Economic conditions

In a first step, we control for the state of economic development. More specifically,

we use per capita income (gdpcap) as a general indicator of an economy’s state of

welfare. Several studies, e.g. King and Levine (1993), Jayaratne and Strahan (1996),

Levine (1998, 1999) and Levine and Zervos (1998) investigate the link between financial

development and economic growth. Although most of the finance-growth literature

deals with the impact of financial development on economic growth, there is also the

notion that growth leads to an increase in the demand of financial services, particularly

the demand for deposits and loans (Dietsch and Lozano-Vivas, 2000). Furthermore,

according to Demirgüc-Kunt and Huizinga (1999), per capita GDP is a general index

of economic development which indirectly reflects cross-country differences in banking

technology or regulatory conditions for example. Following this view, we expect per

capita income to have a positive effect on the competitiveness of banking industries.

Ongoing globalization allows financial institutions to operate not only on their home

markets but basically everywhere in the world. From an industrial economics point

of view we would expect more open economies to be exposed to higher competition,

resulting in higher competitiveness. We use the standard openness indicator which

measures the sum of imports and exports relative to GDP. However, a weakness of this

indicator is that it captures imports and exports – the relative trade volume – mainly

of the industrial sector, but to a much lesser extent the in- and outflow of (financial)

services. We suppose that this is basically the reason why the estimated coefficient

on openness turns out negative across all regressions. We therefore do not report the

results.

5 Variables descriptions and sources are given in the Appendix.
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The spread between short and long term interest rates, also known as term transfor-

mation, allows banks to finance long term investments with short term liabilities and

vice versa. We expect a larger spread to have a positive impact on the productive use

of resources and on the relative value added of banking industries.

One of the key resources used in the banking sector is human capital. We use the

percentage of the population holding a degree of the tertiary education level as a share

of total labor force (educ) as well as the average years of schooling as indicators to

control for the impact of skilled labor on productivity and value added.

Banking is known as a comparatively conservative business, as banks rely heavily on

their reputation and on customer confidence. Countries with a high corruption level

may therefore face a comparative disadvantage due to more difficulties in building up

these values. We use the corruption perception index (cpi) to control for possible

negative effects of corruption on the competitive position of banking industries.6

Finally, we use several time dummies to account for effects due to the introduction of

the Euro.

4.2.2 Industrial environment

In modern financial systems the stock market provides important functions and ser-

vices. Using the ratio of stock market capitalization to GDP (mcap gdp) – a standard

indicator reflecting an economy’s ability to provide capital and diversify risk – we con-

trol for the (relative) size of the stock market.7 We expect a larger stock market to be

associated with more competitive banking industries.

Further, we test for the effect of higher concentration on factor productivity and the

relative value added of banking industries. Following the literature, we use a standard

concentration indicator (conc), which is equal to the sum of assets held by the three

largest banks relative to total assets of all commercial banks. The literature on the

6 The Corruption Perception Index (CPI) is based on a survey on the perception of business
people and analysts. The index takes on values between 0 (high level of corruption) and 10 (no
corruption).

7 Other common stock market measures are the ratio of domestic stocks traded to GDP or the
turnover ratio, i.e. the total value of domestically traded stocks relative to market capitalization.
We include both variables, but do not find any significant effects.
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relation between bank performance and market structure was originally initiated in the

1960s. A large number of studies evaluates the Structure Conduct Performance (SCP)

hypothesis in the banking industry.8 The traditional SCP paradigm has its roots in the

industrial organization literature. It claims that market concentration lowers the cost

of collusion between firms, which in turn leads to high(er) profits. As a consequence,

firms in more concentrated industries are assumed to earn higher profits than firms in

less concentrated industries. Some studies indeed find significant effects of the market

structure on bank performance in favor of the SCP paradigm (Gilbert, 1984). However,

higher concentration typically comes at the cost of less competition. Markets with few

competitive structures are often associated with little innovative activity. This may

lead to an inefficient allocation of resources and low productivity. On the other hand,

higher concentration may also occur due to economies of scale/scope, which can result

in higher factor productivity.

There is an ongoing debate about the relative advantages and disadvantages of par-

ticular financial structures for financial performance, i.e. the role of bank-based versus

market-based systems.9 Proponents of bank-based systems claim that these systems

achieve a better allocation of resources than market-based systems. The support in

favor of bank-based systems basically relies on the critique of the role of markets in

providing financial functions (Levine, 2005). Shleifer and Vishny (1997) for example

argue that markets cannot effectively monitor managers. Rajan and Zingales (1999)

emphasize that powerful banks may be more effective than markets at exerting pres-

sure on firms to repay their debts. Proponents of the market-based financial system

instead suggest that markets provide a richer set of risk management tools and allow

for greater flexibility to tailor products (Levine, 2005). Rajan and Zingales (2003)

state that market-based systems will react more effectively than bank-based systems

to economic shocks by better identifying and isolating distressed firms and thus pre-

vent them from hurting the overall economy (Levine, 2005). Some scholars reject the

importance of a particular financial system and claim that overall financial develop-

ment is important for economic development, irrespective of the particular financial

structure. In line with this view is the notion that markets and banks provide comple-

8 A comprehensive review of this literature can be found in Gilbert (1984).
9 A comprehensive cross-country analysis of bank-based and market-based financial systems is

given in Levine (2002).
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mentary growth-enhancing services.10 We use the ratio of total bonds to total assets

(bonds assets) as an indicator to control for the relative effect of the market- versus

the bank-based system on the competitive position of banking industries.

Finally, we include a dummy variable to control for the effect of different bank systems

(bank sys) – the universal versus the separated bank system – on banking industries’

competitiveness.11 Universal banks may benefit from economies of scale and therefore

have a higher productivity. Banks in a separated bank system however, may have a

higher resource productivity due to specialization.

4.2.3 Regulation

Appropriate financial regulation is a a necessary requirement for a successful and pros-

perous banking industry and a core issue for economic policy. Regulators require banks

to meet a minimum capital adequacy ratio to ensure their ability to absorb unexpected

shocks. Under the 1988 Accord of the Basel Committee on Banking Supervision, the

minimum capital requirement is specified as a percentage of the risk-weighted assets,

measured for example by the Tier 1 or the total capital ratio (Kosmidou et al., 2007).

We use the Tier 1 capital ratio (biscap) and the OECD indicator on regulatory capi-

tal (regcap) to control for regulation.12 Whether regulation has a positive or negative

impact on banking industry competitiveness is difficult to predict. On the one hand,

regulatory conditions are associated with costs in terms of administrative, legal, staff or

other operating costs. This may prevent resources to be efficiently allocated, resulting

in a low productivity. On the other hand, regulation can ensure banks’ ability to absorb

unexpected shocks, which in the long run can be reflected in a stronger competitive

position.

10 See for example Boyd and Smith (1998).
11 The dummy is equal to one for the universal bank system, and zero otherwise.
12 “Regulatory capital” refers to a specific definition of capital developed by the Basel Committee

on Banking Supervision (BCBS) and is used as the numerator in the BCBS’s capital adequacy
ratio (e.g. Tier 1 capital ratio). The definition includes, beyond the traditional capital and
reserve account items, several specified types of subordinated debt instruments that need not be
repaid if the funds are needed to maintain minimum capital levels (OECD).
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4.2.4 Bank specific characteristics

Following the literature, we use the cost-income ratio (cir) and the ratio of overhead

costs to total assets (overhd) to measure the effect of banks’ cost management on

resource productivity and relative value added. Intuitively, we expect a high cost to

income ratio to have a negative effect on both value added and resource productivity.

Furthermore, we use bank size, i.e. the accounting value of total assets, to assess the

effect of the size of banks on industry competitiveness. Cavallo and Rossi (2002) as

well as Berger and Mester (1997) show that there is significant evidence of economies

of scale in the banking industry. Allen and Rai (1996) and Chronakis et al. (1996)

however find only limited evidence.

We include the capital asset ratio (car) as a risk indicator.13 Previous studies provide

no clear-cut evidence on the effect of a higher capital asset ratio (CAR) on the per-

formance of banks. Using US data for the 1980s, Berger (1995) finds positive Granger

causality running from the capital asset ratio to future return on equity (ROE) – con-

trary to the “conventional wisdom” in banking, that a higher capital asset ratio is

associated with a lower after-tax return on equity. For the period 1990-1992 however,

he finds a negative causality. He offers several theoretical approaches to explain a

positive relation between the two measures. According to the “expected bankruptcy

costs hypothesis”, the optimal CAR increases when expected bankruptcy costs in-

crease (due to exogenous changes), in order to reduce the probability of failure and

to lower expected bankruptcy costs. Banks with capital below their equilibrium ratio

face relatively high expected bankruptcy costs. Those banks that raise their CAR most

quickly towards the new equilibrium pay relatively low rates on their uninsured debt

and achieve a good performance on ROE. For banks with capital above the optimal

level, an increase in the CAR accordingly reduces the ROE. Based on this approach,

Berger argues that the negative causality during the 1990-1992 period may be due to

the fact that banks had “overshot” their optimal capital ratio.14

13 Notice that the capital asset ratio is also an indicator of regulation.
14 For further evidence see for example Demirgüc-Kunt and Huizinga (1999) or Goddard et al.

(2004).
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4.3 Data

Our sample covers data from 17 countries – the EU15 countries, Switzerland and the

United States – over the period 1980-2003.15 Data are taken from the OECD Bank

Profitability Statistics, the OECD Economic Outlook, the World Bank, and Beck et al.

(2000). We use three dependent variables to measure banking industry competitiveness:

factor productivity, i.e. labor productivity and capital productivity, and the ratio of

the banking sector’s value added to total GDP as an indicator for the importance of

the banking industry for a country’s economy.

4.4 Results

We estimate the following basic equation:

yi,t = α + βXi,t + εi,t, i = 1, ..., N t = 1, ..., T, (4.1)

where yi,t represents the competitiveness of the banking industry in country i at time

t. Xi,t is the vector of the explanatory variables introduced in section 4.2. We estimate

(4.1) using both fixed and random effects. According to the Hausman test, the results

presented in the following sections represent random effects estimations.16

In the following, we present the results for each dependent variable separately.

4.4.1 Labor productivity

Table 4.1 shows the results for labor productivity. The coefficients on per capita income

are positive and significant at the 1% level across all regressions, implying that the gen-

eral state of welfare significantly enhances labor productivity in the banking sector.17

Recall that we use the ratio of bonds to assets as a proxy for the financial market

system; in a bank-based system, firms are financed primarily through standard bank

loans. In the market-based system instead, credits are financed on the capital market.

15 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden, United Kingdom.

16 We control for country- and time-specific effects using dummy variables. However, the results do
not change substantially, so that we do not report them.

17 It should be mentioned that the causality may also run in the opposite direction.
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Our findings suggest that the structure of the financial market has a significant impact

on labor productivity. The negative and in most regressions significant coefficient on

bonds assets indicates that countries with a market-based system, ceteris paribus, face

a lower labor productivity compared to countries with a bank-based system.

Table 4.1: Labor productivity

Dep. var.: 1 2 3 4 5
labor productivity

gdpcap 0.321*** 0.398*** 0.410*** 0.393*** 0.394***
(0.0457) (0.0447) (0.0338) (0.0373) (0.0400)

bonds assets -1.251*** -2.466*** -0.487 1.011 -2.049*
(0.427) (0.767) (0.726) (0.761) (1.094)

mcapgdp 0.321*** 0.307*** 0.371*** 0.358*** 0.375***
(0.0483) (0.0505) (0.0405) (0.0487) (0.0455)

conc -0.585*** -0.306* -0.575*** -0.349*** -0.758***
(0.156) (0.163) (0.126) (0.110) (0.153)

cir -0.756*** -1.232*** -1.657*** -1.929*** -1.286***
(0.0550) (0.234) (0.206) (0.258) (0.263)

overhd -2.118 -1.930 -4.076** -4.188* -4.180*
(3.077) (3.008) (1.961) (2.368) (2.190)

biscap 4.161*** 1.754 -0.557 3.195**
(1.407) (1.211) (1.472) (1.414)

regcap -4.949*** -2.932 -3.660**
(1.202) (7.279) (1.526)

educ 0.433
(2.327)

cpi score -0.294
(0.312)

Constant 14.50*** 11.05*** 16.94*** 18.26*** 18.10***
(1.995) (2.902) (2.016) (2.468) (2.839)

No. of observations 183 90 90 47 77
R2 overall 0.758 0.859 0.893 0.932 0.892
R2 between 0.800 0.938 0.989 0.997 0.994
R2 within 0.696 0.653 0.622 0.738 0.590

Notes: Standard errors in parentheses. For interpretational convenience some variables
have been rescaled.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.

In line with our expectations, the results concerning stock market size suggest that

countries with larger stock markets are more competitive in terms of a higher labor

productivity. This implies that an efficient financial market enhances banking industry

competitiveness.

In contrast with the findings in the literature on the determinants of bank profitability,

the estimated coefficients on concentration indicate that a higher degree of concentra-

tion is associated with a significantly lower labor productivity. This may indicate that
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higher concentration has a positive impact on bank profits in the short run, but is

associated with a lower productivity in the long run due to an inefficient allocation of

resources.

Following the literature, we include the cost income ratio as well as relative overhead

costs to control for the effect of corporate cost management on resource productivity

and relative value added. It becomes evident that a high cost income ratio does not

only lower corporate performance, but that there is also a negative and significant

effect on labor productivity throughout the entire industry.

Further, we find weak evidence for an impact of financial regulation on labor produc-

tivity. However, the effects of the two indicators point in different directions. While

the estimated coefficient on the Tier 1 capital ratio is positive and significant in two of

the four estimations, we find a negative and significant effect of regulatory capital on

labor productivity.

In the last two columns, we finally control for education and corruption. However, the

coefficients are both insignificant.

4.4.2 Capital productivity

The results for capital productivity are presented in Table 4.2. Different from the

results for labor productivity, we find no evidence for an effect of per capita income on

capital productivity. Similar to the previous findings, the coefficient on concentration

is negative and significant across all regressions, implying that countries with a more

concentrated banking industry have, ceteris paribus, a lower capital productivity. This

suggests that large mergers may lead to a significant decrease in resource productivity.

A relatively larger stock market is also associated with a more efficient allocation of

capital resources and thus a higher capital productivity, although the effect is less

significant than in the previous regressions for labor productivity. We find no evidence

for an effect of the financial market system on capital productivity, as indicated by the

insignificant coefficient on bonds asset. The dummy variable for the particular bank

system however is significant throughout all regressions. It implies that countries with

a universal bank system in general have a lower capital productivity than countries with
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a separated bank system, everything else equal. This provides support for the view

that specialized institutions allocate capital resources more productively than universal

banks. Similar to the results we have found for labor productivity, the cost income

ratio has a negative and significant effect on capital productivity. In line with the

traditional view in banking which argues that a higher capital asset ratio is associated

with a lower after-tax return on equity, our results suggest that a higher capital asset

ratio has a negative impact on capital productivity. This finding can also be interpreted

as support for the results of Berger (1995) for the 1990-1992 period, namely that banks

in the considered time period had capital asset ratios above the optimal level. Our

findings indicate that capital resources are less efficiently allocated in the long run,

resulting in a low capital productivity. Finally, the results show that there is a negative

and significant effect of the Tier 1 capital ratio on the productivity of capital, implying

that higher requirements on the amount of capital banks must hold may lead to an

inefficient allocation of resources and finally to a low productivity of capital.

4.4.3 The banking sector’s value added to total GDP

In a last step, we examine the determinants of the competitiveness of the banking

industry, using the share of the banking sector’s value added in total GDP. The results

are summarized in Table 4.3. Again, the coefficient on per capita income is positive

and statistically significant. And again, it should be considered that the direction of

causality is anything but clear-cut. Presumably the causality runs in both directions.

Similar to our preceding results, a large stock market has a positive and significant

impact on the relative share of value added generated by the banking sector. The

same holds for the results on the cost income ratio. As before, the coefficient turns

out negative and statistically significant across all regressions. There is weak evidence

for a negative effect of concentration on the relative share of banks’ value added. The

same result applies for the effect of different financial market system: there is only

weak evidence for a negative effect of the market-based system on banking industry

competitiveness. Again, the results on regulation are ambiguous. Similar to the labor

productivity estimations, the effect of regulation measured by the Tier1 capital ratio

is positive and significant, while the effect of regulatory capital is negative. Finally,
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Table 4.2: Capital productivity

Dep. var.: 1 2 3 4
capital productivity

gdpcap 0.0775 1.443 -2.432 0.867
(1.605) (1.693) (1.791) (1.982)

diff int 0.00925** 0.00980** 0.0148** 0.00202
(0.00436) (0.00435) (0.00706) (0.00820)

conc -0.115** -0.123** -0.254*** -0.246***
(0.0548) (0.0549) (0.0747) (0.0585)

mcapgdp -0.0246 0.0958 0.700*** 0.662***
(0.160) (0.173) (0.198) (0.186)

cir -0.267*** -0.268*** -0.478*** -0.545***
(0.0194) (0.0196) (0.0876) (0.0838)

bonds assets 0.00601 0.0123 0.0297 0.0668**
(0.0147) (0.0146) (0.0339) (0.0333)

car -3.259*** -2.969*** -6.123*** -5.736***
(0.601) (0.620) (0.624) (0.457)

dum banksys -0.208*** -0.233*** -0.169*** -0.181***
(0.0541) (0.0615) (0.0350) (0.0273)

overhd -1.507 1.541* 0.212
(1.095) (0.926) (0.815)

banksize -0.0000120** -0.00000799 -0.0000129*
(0.00000609) (0.0000321) (0.00000679)

regcap 0.0291
(0.312)

biscap -0.263***
(0.0504)

Constant 0.998*** 1.031*** 1.349*** 1.558***
(0.0894) (0.0959) (0.113) (0.0899)

No. of observations 178 176 106 91
R2 overall 0.705 0.681 0.755 0.859
R2 between 0.729 0.689 0.925 0.967
R2 within 0.547 0.574 0.165 0.328

Notes: Standard errors in parentheses. For interpretational convenience some variables
have been rescaled.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.

our findings suggest that corruption has a negative and significant impact on banking

industry competitiveness.

4.5 Conclusions

We examine the determinants of banking industry competitiveness using labor produc-

tivity, capital productivity and the share of the banking sector’s value added to total

GDP as indicators of competitiveness. Following the literature, we use determinants

which describe the economic environment, particular market conditions, regulation and
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Table 4.3: Banking sector value added to total GDP

Dep. var.: 1 2 3 4
banks’ value added/GDP

gdpcap 0.483*** 0.468** 0.646** 1.487***
(0.187) (0.233) (0.260) (0.238)

bonds assets 0.00166 -0.0106* -0.00434 -0.0135**
(0.00540) (0.00574) (0.00695) (0.00626)

mcap gdp 0.0239*** 0.0214*** 0.0227*** 0.0285***
(0.00177) (0.00255) (0.00269) (0.00232)

cir -0.0689*** -0.0383*** -0.0533*** -0.0388***
(0.00971) (0.0103) (0.0117) (0.0141)

conc -0.0151** -0.00617 -0.00674 0.0297***
(0.00708) (0.00829) (0.00814) (0.00869)

dum banksys 0.00788 0.00755 0.00175 -0.000863
(0.00965) (0.00960) (0.0130) (0.00382)

regcap -0.0290***
(0.00855)

biscap 0.0168** 0.0146** 0.0217***
(0.00666) (0.00651) (0.00743)

banksize -0.00227** 0.000339
(0.00104) (0.000984)

cpi score -0.00377**
(0.00158)

Constant 0.0721*** 0.0374** 0.0475*** 0.00918
(0.0123) (0.0157) (0.0173) (0.0134)

No. of. observations 110 91 91 78
R2 overall 0.728 0.831 0.790 0.909
R2 between 0.682 0.876 0.831 0.956
R2 within 0.748 0.633 0.655 0.635

Notes: Standard errors in parentheses. For interpretational convenience some variables
have been rescaled.
*, **, *** Statistically significant at 10%, 5%, and 1% levels, respectively.

bank specific characteristics. The estimated coefficient on the relative size of the stock

market is positive and significant across all regressions, implying that an efficient and

liquid stock market enhances the competitiveness of banking industries. This suggests

that banks and markets provide complementary functions. Further, our results indicate

that an efficient cost management not only enhances profits as shown by the standard

performance literature, but also improves industry competitiveness. In contrast to

some studies in the performance literature, we find that higher market concentration

has a negative impact on banking industries’ competitiveness. While a high market

concentration may boost bank performance in the short run, in the long run higher

concentration seems to have a negative impact on industry competitiveness. Appro-

priate control of large mergers in the banking industry are thus an important task for

economic policy. According to our results, a country’s state of welfare, measured by
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the per capita income, is associated with higher labor productivity and a higher share

of relative value added generated by the banking industry. As we do not account for

reverse causality, it should be considered that the causality may run in both directions.

We find that higher regulation, measured by the Tier 1 capital ratio, significantly

enhances labor productivity and the banking industry’s relative value added, but is

associated with lower capital productivity. This suggests that higher capital require-

ments imposed by regulatory entities can lead to an inefficient allocation of capital

resources. However, in times of financial turmoil they represent a valuable instrument

to prevent banks from becoming insolvent.
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4.6 Appendix

Table 4.4: Variables and sources
Variable Definition Sources
l prod Labor productivity in the banking sector Authors
c prod Capital productivity in the banking sector Authors
gva gdp Ratio of banking sector gross value added to total GDP Authors
gdpcap Per capita income OECD Economic Outlook
infl Inflation: Consumer Price Index OECD Economic Outlook
diff int Term transformation: Differential of long and short term OECD Economic Outlook

interest rates
trade Trade openness: Sum of exports and imports to GDP OECD Economic Outlook
educ Education: Labor force with tertiary education to World Bank

total labor force
avg school Education: Average years of schooling World Bank
EU Dummy variable: 1 if EU country, 0 otherwise Authors
cpi Corruption Perceptions Index Transparency International
mcap gdp Stock market capitalization to GDP Beck, Demirgüc-Kunt and Levine

(2000)
bonds assets Financial system (market vs. bank based): total bonds to Beck, Demirgüc-Kunt and Levine

total assets (2000)
conc Concentration: Sum of assets hold by three largest banks Beck, Demirgüc-Kunt and Levine

to total assets of all banks (2000)
dum banksys Dummy variable bank system: 1 if universal bank system, Authors

0 otherwise
car Capital asset ratio OECD Bank Profitability
cir Cost income ratio OECD Bank Profitability
nim Net interest margin Beck, Demirgüc-Kunt and Levine

(2000)
overhd Overhead costs to total assets Beck, Demirgüc-Kunt and Levine

(2000)
size Bank size: Accounting value of total assets OECD Bank Profitability
inctax Total income taxes on before tax profit OECD Bank Profitability
regcap Regulatory capital OECD Bank Profitability
BIS Tier 1 BIS Tier 1 capital ratio OECD Bank Profitability



Chapter 5

Human Rights Abuse and

Corporate Stock Performance – An

Event Study Analysis ∗

This paper examines the effect of human rights abuses on corporate financial perfor-

mance, using a unique sample of publicly known discrimination cases. We apply stan-

dard event study methodology, and additionally include GARCH effects to determine

the abnormal returns. Our results show that human rights abuses are associated with

significant negative corporate stock performance for US and UK firms. For German

and Swiss firms we find only weak evidence for an effect of discrimination on financial

performance.

∗ This chapter represents joint work together with Peter Schmidt (University of Zurich) and An-
dreas Ziegler (University of Zurich).
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5.1 Introduction

On 10 December 1948, the General Assembly of the United Nations adopted and

proclaimed the Universal Declaration of Human Rights, which claims that all human

beings are born free and equal in dignity and rights. According to Art. 2

“Everyone is entitled to all rights and freedoms set forth in this Declaration,

without distinction of any kind, such as race, color, sex, language, religion,

political or other opinion, national or social origin, property, birth or status.

[...]”1

However, everyday life shows that human rights are being violated — by individuals,

corporate, and even governmental entities. Newspaper articles report that companies

repeatedly discriminate against individuals because of their sex, race, religious or other

beliefs. Furthermore, mostly multinational companies have increasingly been accused

of child labor use and in this regard the violation of human rights. The consequences of

such activities in legal terms typically include legal complaints and possibly subsequent

fines. In addition to this, corporate “unsocial” behavior can have detrimental effects

in terms of reputation loss and a significant drop of a company’s real value, i.e. bad

stock performance. In the last few years social behavior issues such as general man-

agement and leadership as well as environmental and social awareness have received

increasing attention by the broad public. The growing use of catchwords like “sustain-

able management” and “corporate social responsibility” by companies as well as the

emergence of several stock market indexes of environmental and social responsibility

reveal that the behavior of firms is a current and hot issue. At the same time, the

scientific community has put forth a substantial body of literature on Corporate Social

Responsibility (CSR) and its effects on corporate financial performance. However, the

findings of the literature are anything but clear-cut. Current theoretical approaches

on the effects of CSR on corporate financial performance make ambiguous predictions.

The idea of a negative relationship between social and financial performance is based

on Friedman’s view that corporate social behavior raises costs which are not or not

fully compensated by the arising benefits. Accordingly firms that “act responsibly”

1 See United Nations General Assembly (1948).



INTRODUCTION 95

face competitive disadvantages. Proponents of a positive relationship claim that firms

which try to minimize their (implicit) costs (e.g. environmental costs) and thus be-

have socially irresponsible will, as a consequence, be hit by higher (explicit) costs (e.g.

payments to bondholders), finally resulting in competitive disadvantages. Last, there

is also the view that there is simply no systematic relation between social and financial

performance.2 Even the empirical literature provides no coherent results about the

direction of CSR effects on financial performance.

Originally applied in finance and accounting, event studies have increasingly been used

to analyze the effect of environmental and social events on corporate financial perfor-

mance. A large literature deals with the question of how environmental news, e.g. the

disclosure of positive or negative corporate environmental performance affect compa-

nies’ stock performance.3 Some authors predict a significantly positive impact of CSR

on stock performance. Other studies however, show opposite findings or do not even

find any significant results at all.

A fundamental problem in assessing empirically the potential impact of CSR on finan-

cial performance is the difficulty of measuring corporate social behavior appropriately.

According to the literature, CSR comprises “social as well as environmental issues”.

Based on this rather vague definition, there has emerged a full range of different CSR

measures. These measurement problems can explain at least to some extent the am-

biguous results of previous studies (Waddock and Graves, 1997). While there is a wide

literature on the effect of environmental events on corporate financial performance,

there are only a few studies that deal with the impact of social events. Becchetti et al.

(2007) analyze the effect of corporate entry (exit) into (from) the Domini 400 Social

Index between 1990 and 2004. They find a significant negative effect on abnormal

returns after the announcement of exit from the index. Posnikoff (1997) examines the

effect of disinvestment from South Africa on the financial performance of US firms be-

tween 1980 and 1991. The results show a positive and significant increase in the returns

during the period immediately surrounding the announcement of disinvestment.

2 See Waddock and Graves (1997).
3 See for example Klassen and MacLaughlin (1996), Dasgupta et al. (2001), Gupta and Goldar

(2005), Capelle-Blancard and Laguna (2006), as well as Hamilton (1995), Konar and Cohen
(1997), and Khanna et al. (1998).
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This paper extends the existing literature in two ways. First, we consider GARCH

effects to determine the abnormal returns. Previous event studies mainly use the stan-

dard Capital Asset Pricing Model (CAPM). We report the results for both the simple

CAPM and the GARCH-adjusted CAPM. Our findings show that GARCH effects oc-

cur in almost 50% of all considered events. Second, social event studies are still rare.

Unlike previous studies, we examine a particular kind of negative corporate perfor-

mance, namely the effect of human rights abuse, on corporate financial performance.

Finally, we use international data (US vs. Germany, Switzerland, UK and Ireland) to

examine whether there are any significant country specific differences.

Our results suggest that US and UK firms are punished by the investors with negative

stock performance when information about discriminating behavior becomes public.

In both samples we find significant negative abnormal returns around the event date.

However, the same result does not hold for German and Swiss companies. While the

results for Germany mainly suggest that there is no significant impact of corporate

unsocial behavior on financial performance, we obtain positive abnormal returns in the

case of Swiss firms. These results may arise due to particular cross-country differences

in the law system or as a consequence of substantial differences in the financial system

across countries.

The remainder of the paper is organized as follows. Section 5.2 briefly reviews the

methodology of event studies based on the well known CAPM, and then explains the

approach of GARCH effects in the context of event studies in more detail. Section 5.3

describes the sample selection procedure. Section 5.4 presents the results, and sec-

tion 5.5 concludes.

5.2 Methodology

5.2.1 The classical Event Study Approach

Event studies basically arose from the question whether a certain event affects the value

of one or more firm(s). The foundation of contemporary event study analysis was set

by the articles of Ball and Brown (1968) and Fama et al. (1969). Between the early
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1970s and 1990s the number of published event studies has steadily increased.4 The

fundamental idea of event studies is to use the return as a measure of the change in the

company value and to examine if there are “unusually” high or low or both high and

low returns – depending on the specific question – surrounding the date of a particular

event. “Unusual” in this context means that we first employ an empirical asset pric-

ing model, and then test whether the error terms (in the event study literature they

are called “abnormal returns”) are drawn from the same distribution as the abnormal

returns before a particular event. Short horizon event studies typically use the Market

Model or the CAPM. Since we have daily data, we follow this practice.5 The assump-

tions for obtaining valid results are twofold. First, it must be assumed that the asset

pricing model is well specified. This concerns the functional form, the inclusion of all

relevant factors, and assumptions about the distribution of pricing errors.6 Second,

new information is assumed to be incorporated “fast” into asset prices, where “fast”

means “within one or at least a few days”.

The CAPM used for the estimation can be described by the following expressions:

Rit − Rft = αi + βi(Rmt − Rft) + εit

E[εit] = 0 Var[εit] = σ2
εi
.

(5.1)

Rit and Rmt denote the period-t returns on security i and the market portfolio, respec-

tively. Rft represents the period-t rate for riskless borrowing, and εit is the period-t

zero mean disturbance term.7 αi, βi and σ2
εi

are the parameters of the CAPM for each

security i. Parameters estimates are calculated by using data prior to the event date

4 See the survey by Kothari and Warner (2004).
5 Some articles use multi-factor models like the Fama-French 3-Factor Model (e.g. Oberndorfer

and Ziegler (2006)). However, Campbell et al. (1997) argue that the marginal explanatory power
of additional factors and accordingly the improvement of the variance-estimate of the abnormal
returns are usually small.

6 For the validity of small sample results it must be assumed that the pricing errors are normally
distributed. The asymptotic results are valid without the normality assumption. The other
assumptions of the Simple Linear Regression Model should still hold (no autocorrelation, no
heteroskedasticity).

7 Note that the CAPM is a one-period model. In a pure capital asset pricing model the αi coefficient
would be restricted to zero. For the generalization to a n-period model, we need to impose further
assumptions, in particular that preferences and future opportunity sets are state independent.
For a detailed treatment see Merton (1973). However, to keep things simple, henceforth we will
refer to the CAPM.
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– the so called estimation window. The OLS estimates are denoted by α̂i, β̂i and σ̂2
εi
.8

Turning to the observations surrounding the event – the event window –, the deviations

from the estimated CAPM are calculated as follows:

ε̂⋆
iτ = (R⋆

iτ − R⋆
fτ ) − α̂i − β̂i(R

⋆
mτ − R⋆

fτ ), (5.2)

where ε̂⋆
iτ represents the abnormal return of security i at time τ .9 ⋆ indicates that the

data stem from the event window, and therefore τ = T1, T1 + 1, . . . , T2 with the event

window starting at T1 and ending at T2. Since parameter uncertainty is present in

each abnormal return, the abnormal returns are not uncorrelated. Assuming that the

error terms are normally distributed, we can describe the distribution of the abnormal

returns. The cumulative abnormal return of security i can be calculated as:

ĈARi(τ1, τ2) =

τ2
∑

t=τ1

ε̂⋆
it. (5.3)

Due to the multivariate distribution of the abnormal returns the variance of the cumu-

lative abnormal returns of security i is equal to:

σ2
i (τ1, τ2) =

τ2
∑

t=τ1

V i
t + 2

∑

τ1≤t1<t2≤τ2

Covi
t1,t2

. (5.4)

The cumulative abnormal returns of security i are therefore univariate normally dis-

tributed with mean zero and variance σ2
i (τ1, τ2) under the null hypothesis H0 that the

given event has no impact on the mean or variance of the returns.10 Using these re-

sults, a standard t-test variable (the standardized cumulative abnormal returns) can

be constructed.11

To widen our inference to the whole sample, the cumulative abnormal returns are

further aggregated across securities. We calculate the cumulative average abnormal

return of N securities from τ1 to τ2 as:

CAR(τ1, τ2) =
1

N

N
∑

i=1

ĈARi(τ1, τ2), (5.5)

8 See also Campbell et al. (1997).
9 A detailed description of the variance of the abnormal return and the covariance between the

abnormal returns is given in the Appendix.
10 See also Campbell et al. (1997).
11 See the Appendix.



METHODOLOGY 99

and the variance of the cumulative average abnormal return according to:

σ2(τ1, τ2) =
1

N2

N
∑

i=1

σ2
i (τ1, τ2). (5.6)

Assuming that the N event windows of the different securities do not overlap, we can

now formulate an asymptotic valid test statistic for testing the hypothesis H0 across

all securities:

J1 =
CAR(τ1, τ2)

[σ̂
2
(τ1, τ2)]1/2

a
∼ N (0, 1), (5.7)

where σ̂
2
(τ1, τ2) denotes an estimate of σ2(τ1, τ2). A second way of obtaining an ag-

gregated test statistic over all securities is to first average the individual standardized

cumulative abnormal returns and then define a second asymptotic valid test statistic:

J2 =

(

N(L1 − 4)

L1 − 2

)1/2

SCAR(τ1, τ2)
a
∼ N (0, 1). (5.8)

The explanatory power of these statistics crucially depends on the alternative hypoth-

esis. J1 is more powerful if the true abnormal return is larger for securities with higher

variance, and J2 is more powerful if the true abnormal return is constant across secu-

rities.12

5.2.2 Event Study Methodology and GARCH effects

The approach outlined in section 5.2.1 is sometimes criticized due to particular restric-

tive assumptions. An important shortcoming of the approach is addressed by Boehmer

et al. (1991). They argue that in the presence of event induced variance it is not rea-

sonable to test the joint hypothesis, that the event has no impact on the mean and the

variance of the return, since the focus is basically on testing the hypothesis concerning

the mean return.13 Unlike Boehmer et al. (1991), we use GARCH models to circumvent

the problem of event-induced variance. This allows for a varying conditional variance

of stock returns.14 Since the seminal paper of Bollerslev (1986), GARCH models are

12 See Campbell et al. (1997).
13 Event induced variance means that due to uncertainty the return variance increases jointly with

the absolute value of the abnormal return or increases prior to the event.
14 We suggest to use the standardized abnormal returns (by using the estimated variance of the

estimation window) from the event window of the individual securities to obtain cross-sectional
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widely used, as they do a reasonably good job in describing daily asset returns.15 Pre-

vious studies dealing with event studies and GARCH effects are Brockett et al. (1999)

and Frame and Lastrapes (1998), among others. An event study on Corporate Social

Responsibility including GARCH effects can be found in Bechetti et al. (2007).16

We modify equation (5.1) to allow the conditional variance to vary according to a

GARCH(1,1) process:

Var[εit|εi,(t−1), Rm,(t−1), Rf,(t−1), . . .] = hit = ci + aiε
2
i,(t−1) + bihi,(t−1) (5.9)

Furthermore, we assume that the error terms, conditional on the data known until time

t − 1, are normally distributed.17

Since we estimate the parameters by Maximum Likelihood (ML), the normality as-

sumption is a necessary condition. We jointly estimate the following five parameters:

α̃i and β̃i are the estimates of the CAPM-coefficients, and c̃i, ãi and b̃i denote the

estimated parameters of the conditional variance.18 The variance and the covariance

of the abnormal returns for this model are given by the following expressions:

V i
τ = hiτ + Var(α̃i) + 2(R⋆

mτ − R⋆
fτ ) Cov(α̃i, β̃i)

+ (R⋆
mτ − R⋆

fτ )
2 Var(β̃i)

(5.10)

Covi
τ1,τ2

= Var(α̃i) + (R⋆
mτ1

− R⋆
fτ1

+ R⋆
mτ2

− R⋆
fτ2

) Cov(α̃i, β̃i)

+ (R⋆
mτ1 − R⋆

fτ1)(R
⋆
mτ2 − R⋆

fτ2) Var(β̃i).

variance estimates.
15 For instance, see the article of Akgiray (1989).
16 Furthermore, Frame and Lastrapes (1998) formulate a multivariate GARCH(1,1) model with

a time-varying slope coefficient for the market factor. Brockett et al. (1999) use a univariate
GARCH(1,1) model together with a time varying coefficient regression model for the market
factor.

17 This means: εit|εi,(t−1), Rm,(t−1), Rf,(t−1), . . . ∼ N (0, hit).
18 ˜indicates that parameters are estimated by ML.
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5.3 Data

5.3.1 Event data

The identification and selection of events is based on the use of LexisNexis, an interna-

tional database of newspapers and scientific publications.19 Our search is conducted in

three steps. In step one, we define keywords to identify newspaper articles on firms vi-

olating human rights. The keywords can be divided in three categories, as summarized

in Table 5.1.20 The first category contains keywords describing the particular kind of

human rights abuse. The second category covers keywords which help to detect the

events in general. With these two categories we identify a total of 438 events for the

period 1983-2008. Several firms appear in more than one article, implying that they

were involved in more than one case of human rights abuse. Most events are covered

by different media sources on different dates. From the resulting newspaper articles we

therefore select the earliest article and define the date of this article as the particular

event date. However, with a certain probability there may be an earlier article omitted

by our search in the first step due to the particular choice of keywords. In step two, we

thus search for the identified events again, adding the third keyword category, the firm

names. In 97 cases we find earlier articles, and therefore identify earlier event dates.

In step three, we finally collect the necessary financial data, using Thompson Financial

Datastream (TDS). 264 events are removed from the original sample, either because

the firms are not publicly traded companies, or because there are no data available for

the particular time span. We remove 15 firms (16 events) because they could not be

assigned to a country sample. The final sample covers 95 firms and 157 events in total.

5.3.2 Financial data

The consolidation of the companies and the stock data in TDS is carried out in two

steps. First, we screen the database for the firms identified by the preceding search. If

firms have been acquired by other corporations prior to the event or if firms turn out

to be subsidiaries of available corporations, we use the parent company as the event

19 LexisNexis covers Denmark, France, Italy, Netherlands, Switzerland, Spain, UK, US, and
Asia/Pacific, as well as all major newspapers in English and German.

20 Note that we use the same set of keywords in German to screen German-language newspapers.
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Category I: Category II: Category III:
Discrimination type Auxiliary keywords Firm names

child labor scandal ...
race (racial) discrimination affair ...
sex (gender) discrimination abuse ...
sexual harassment violation ...
religious discrimination sweatshop ...

disclosure, reveal, discover, uncover ...
fine, settlement ...
company, business, corporate, ...
enterprise, factory, manufacture ...

Table 5.1: Keywords

firm in our sample.21 Second, we exclude firms which are delisted, rarely traded, and

firms for which no stock market data are available within the considered period.22 We

also exclude stocks with too few observations to estimate the parameters or stocks

that could not be assigned to a country sample.23 We use data for the United States,

Germany, Switzerland, and United Kingdom. The US sample includes 75 firms and a

total of 125 events. For Germany we identify 5 firms and 13 events, for Switzerland

6 firms and 10 events, and for United Kingdom 7 firms and 8 events in total. The

arrangements of the specific country samples is based on the country location of the

stock exchange on which the particular securities are listed.

In a first step, we look at the individual-country samples, separately. In a second

step, we aggregate the results from the individual countries and add one Irish firm

(“Ryanair”). For the US stocks we use the value weighted index from Fama and

French (1993) as the market return, and a three month treasury bill (from TDS) as the

risk free rate for calculating excess returns.24 The market indices for the other country

samples are the German Composite DAX (CDAX), the Swiss Performance Index (SPI),

the British Financial Times Stock Exchange All-Share Index (FTSE All-Share), and

the Irish Stock Exchange Quotient Overall Index (ISEQ). The riskfree rates are daily

21 Examples are “Cub Foods”/“SuperValu”, “Dresdner Bank”/“Allianz” or “Hollis-
ter”/“Abercrombie & Fitch”.

22 We exclude firms for which we observe no changes of the return index on more then 35% of the
days in the estimation window.

23 The sample size of the estimation window is n = 200, so there must be at least 210 observations
prior to the event.

24 The value weighted market index calculated from the NYSE, NASDAQ and AMEX stocks are
taken from (http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/).



RESULTS 103

records of the German, Swiss, British and Irish three month interbank (offered) rate.

5.4 Results

This section presents the estimation results for the five different samples. The esti-

mation window consists of n = 200 observations. It ends ten business days before

the event date.25 We report the average cumulative abnormal returns and the average

standardized abnormal returns for the particular event date (window [0]), one day after

the event (window [1]), cumulated one and two days after the event (window [1,2]),

cumulated one to five days after the event (window [1,5]), cumulated one day before the

event to one day after the event (window [-1,1]), cumulated five days before the event

to one day after the event (window [-5,1]) and cumulated five days before the event

to five days after the event (window [-5,5]). We also report the J1 and J2 statistics

(see section 5.2) for the CAPM and the GARCH-adjusted CAPM, the corresponding

p-values and the t-statistics as proposed by Boehmer et al. (1991). In addition, the

one period aggregated abnormal returns are displayed in Figures 5.1-5.5. In each Fig-

ure, the upper row shows the average cumulated abnormal returns and the average

standardized abnormal returns estimated by the CAPM (see section 5.2.1). The lower

row displays the average cumulated abnormal returns and the average standardized

abnormal returns estimated by the GARCH-adjusted CAPM (see section 5.2.2). All

Figures and Tables can be found in the Appendix. For the sake of brevity, we mainly

discuss the results from the average standardized abnormal returns.

5.4.1 United States

The US sample consists of 75 firms and a total of 123 events. The graph in the upper

right panel of Figure 5.1 shows that the one period average standardized abnormal

returns regarding the CAPM are negative and significant three and four days prior

to the event.26 If we aggregate the one period average standardized abnormal returns

over time we observe significant aggregated abnormal returns for the windows [-5,5]

25 Given the notation in section 5.2, we observe N different events. Since some firms have more
than one observed event, the number of securities is less than the number of events.

26 Here and thereafter “significant” means: “significantly different from zero at the 5 % level”.
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and [-5,1] (see table 5.2). The results based on the GARCH-adjusted CAPM basically

reinforce these findings. The negative abnormal return two days before the event is

even more pronounced than in the CAPM case. We find significant negative abnormal

returns for the eleven-days period surrounding the event with a daily mean standardized

abnormal return of −0.25 standard deviations (−0.28 in the GARCH-adjusted CAPM

case). Hence, the results suggests that on average US firms are punished by investors

with negative returns if human rights violations become publicly known. It becomes

evident that the information on the abuse of human rights is incorporated three to four

days before the reported event date.

5.4.2 Germany

The estimations for Germany are based on a sample of 5 firms and 13 events. The

one period aggregated abnormal returns are displayed in Figure 5.2. The one period

average standardized residuals for the CAPM as well as for the GARCH-adjusted

CAPM are insignificant across all estimations. This suggests that the disclosure of

human rights abuses has no significant impact on the financial performance of German

firms. It should be noticed however, that we find mostly positive abnormal returns

(see Table 5.2) for the reported cumulation periods.27 According to these findings, it

can be concluded that, in contrast to the findings for US firms, the stock performance

of German firms is not affected by the disclosure of discrimination cases.

5.4.3 Switzerland

The Swiss sample includes 6 firms and 10 events. Figure 5.3 shows the one period

aggregated abnormal returns for the Swiss sample. In case of the average standardized

abnormal returns (upper right panel), the abnormal return at the event date is positive

and marginally significant. Furthermore, we observe a significant positive aggregated

abnormal return for window [-1,1] (see Table 5.4). The results obtained by the GARCH-

adjusted CAPM basically reinforce these findings. We find significant positive abnormal

returns of 0.74 standard deviations (0.86 standard deviations in the GARCH-adjusted

27 In case of the average cumulative abnormal returns for the GARCH-adjusted CAPM we report
a significant positive abnormal return on the 10 % level.
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CAPM case) over the period “one day before to one day after the event”. At first sight,

this implies that investors basically reward companies when human rights violations

become public. This rather counterintuitive result can have different reasons. A closer

look at the data suggests that the positive effect arises due to one particular firm

in the sample. Additional search reveals that prior to the event of this firm, other

positive events occurred.28 In small samples, such effects may have a strong impact on

the overall results. However, it is difficult to state whether these positive events are

sufficiently strong to dominate the possibly negative effect due to the abuse of human

rights.

It should also be mentioned, that we observe a slightly different picture if we use the

average cumulated abnormal returns for the statistical tests. In this case, the findings

above are only supported on a 10 % significance level.29 Finally, notice that unlike

in the US sample, the significant abnormal returns show up immediately at the event

date.

5.4.4 United Kingdom

The sample for United Kingdom includes 7 firms and 8 events. The upper right panel

of Figure 5.4 displays the corresponding one period average standardized abnormal

returns. It becomes obvious that the average standardized abnormal returns on the

day of the event and the day before the event are negative and significant. If we cu-

mulate the average standardized abnormal returns over the period beginning five days

before the event to one day after the event (window [-5,1]) we find significant negative

abnormal returns (see Table 5.4).30 For the cumulated standardized abnormal returns

of window [-1,1] we also observe a significant negative abnormal return. However, five

days prior to the event we find a significant positive average standardized abnormal

return. UK firms face lower abnormal returns when being associated with discriminat-

28 The positive events include the announcement of an increase in profits of a subsidiary company
and the release of new and more efficient recruiting processes.

29 We rely on the findings of the average standardized returns since we do not observe a sound
relation between abnormal returns and variances, in which case the statistic J1 would be more
powerful. So we believe that the statistic J2 is at least as powerful as the J1, or even more
powerful.

30 Contrary to the findings of the CAPM and the GARCH-adjusted CAPM, the t-statistic proposed
by Boehmer et al. (1991) does not reject the null hypothesis of no abnormal mean returns on all
conventional significance levels.
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ing behavior. We observe an abnormal return of −0.73 standard deviations three days

around the event. From our findings we can conclude that the disclosure of discrimi-

nating behavior has a negative impact on the stock performance of UK companies. The

relevant information seems to be recognized by investors one day prior to the reported

event date or immediately on the day of the event.

5.4.5 Germany, Switzerland, United Kingdom and Ireland

Finally, we construct a mixed sample, consisting of the samples for Germany, Switzer-

land and United Kingdom. Finally, we add one Irish observation (“Ryanair”). As

described in section 5.3.2, we use individual market indices and risk free rates for each

country. The mixed sample includes 19 firms and a total of 32 events. Figure 5.5 shows

the one period average standardized abnormal returns. The abnormal returns turn out

to be insignificant, except in the case of the GARCH-adjusted CAPM estimation,

where we find a significant positive abnormal return (at time t = −2). The abnormal

returns for the reported cumulation periods (see Table 5.6) are all insignificant. The

conclusion that the disclosure of human rights violations has no impact on the financial

performance of firms within the mixed sample should be treated with caution, however.

Having in mind the results we obtain when we estimate the individual-country sam-

ples, it can be argued that the positive abnormal returns in the Swiss and the German

sample may be offset by the negative abnormal returns in the UK sample.

5.5 Conclusions

In this paper we examine the effect of human rights abuse on corporate stock per-

formance. We consider child labor, gender discrimination, racial discrimination, age

discrimination, religious discrimination, and other discrimination cases. Based on a

unique sample of public announcements of such negative social events in five different

country samples, we use event study methodology to address the effects of negative

social performance on corporate financial performance. Beyond the conventional event

study method we also use GARCH effects in the return series. We find GARCH effects
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in approximately 40% - 50% of all events, depending on the significance level.31

Our results suggest that the disclosure of human rights abuses has a negative impact

on the stock performance of US and UK firms. In both samples we find significant

negative abnormal returns around the event date. However, the same result does not

hold for German and Swiss companies. While the results for Germany indicate that

there is no significant impact of corporate unsocial behavior on financial performance,

we obtain positive abnormal returns in the Swiss sample. This result can have different

reasons. It may arise due to particular differences in the law system. It could be argued

that in some countries the chance of submitting discrimination cases to a court and

bringing firms to trial substantially differs due to specific laws. Possibly, the different

results among countries are a consequence of differences in the financial system. Finally,

positive events that occur in the particular time period must be considered carefully

since they may have a strong effect on the overall findings.

31 The results are available from the authors upon request.
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5.6 Appendix

Detailed derivations to chapter 5.2

The Classical Event Study Approach

In the CAPM model, the variance of the abnormal return at time τ is equal to the

following expression:

V i
τ = σ2

εi
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(5.11)

The first term in parenthesis reflects the constant variance of the error term. The second

term is used to incorporate parameter uncertainty into the variance of the abnormal

returns (if the parameters of the CAPM were known for sure, this term would vanish).

Accordingly, the covariance between the abnormal return at time τ1 and time τ2 is

given by the following expression:

Covi
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(5.12)

Given the variance and the covariance, and assuming that the error terms are normally

distributed, the cumulative abnormal return of security i can be determined:

ĈARi(τ1, τ2) =

τ2
∑

t=τ1

ε̂⋆
it. (5.13)

The standardized cumulative abnormal returns are then given by:

ŜCARi(τ1, τ2) =
ĈARi(τ1, τ2)

σ̂2
i (τ1, τ2)

, (5.14)
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where the variance is substituted by an estimate, and the test statistic is t-distributed

with L1−2 degrees of freedom. L1 is the length of the estimation window and σ̂2
i (τ1, τ2)

denotes an estimate of σ2
i (τ1, τ2).

Event Study Methodology including GARCH effects

The variance and the covariance of the abnormal returns in the model using GARCH

effects are given by:

V i
τ = hiτ + Var(α̃i) + 2(R⋆

mτ − R⋆
fτ ) Cov(α̃i, β̃i)

+ (R⋆
mτ − R⋆

fτ )
2 Var(β̃i)

(5.15)

Covi
τ1,τ2

= Var(α̃i) + (R⋆
mτ1

− R⋆
fτ1

+ R⋆
mτ2

− R⋆
fτ2

) Cov(α̃i, β̃i)

+ (R⋆
mτ1 − R⋆

fτ1)(R
⋆
mτ2 − R⋆

fτ2) Var(β̃i).

The estimate of the covariance matrix of the abnormal returns can be constructed by

substituting the variance and covariance terms by their ML estimates. As an estimate

of the conditional variance hiτ , we use its forecast value:32

h⋆
iT1

= γ̃i + (ãi + b̃i)(ε̃
2
i,(T1−1) − γ̃i) − b̃i

(

ε̃2
i,(T1−1) − h⋆

i,(T1−1)

)

(5.16)

and for τ > T1:

h⋆
iτ = γ̃i + (ãi + b̃i)(h

⋆
i,(τ−1) − γ̃i), (5.17)

where γ̃i = c̃i

1−ãi−b̃i

denotes an estimate of the unconditional variance.Using these for-

mulas we calculate the cumulative abnormal returns and the standardized cumulative

abnormal returns in the same fashion as in section 5.2.1. The test statistics J1 and J2

are constructed analogously to section 5.2.1.

32 For a detailed exposition see Hamilton (1994).
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Estimation results

Figure 5.1: One period cumulated and standardized average abnormal returns – US
sample.

Notes : The upper two graphs show the one period abnormal returns of the CAPM estimation. The

lower two graphs display the one period abnormal returns of the GARCH-adjusted CAPM estimation.

The dashed lines indicate the upper and lower bounds of the 95% confidence interval around the

respective abnormal return. The dashed and dotted line in between represents the one period abnormal

return.
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Table 5.2: Estimation results for the US sample

Window [-5,5] [-5,1] [-1,1] [0] [1] [1,2] [1,5]

CAPM

Average Cumulated Abnormal Return
CAR (in %) -1.75 -1.14 0.13 0.06 0.03 -0.29 -0.59
J1 -2.52 -2.07 0.37 0.28 0.13 -1.00 -1.28
p-value (0.01) (0.04) (0.71) (0.78) (0.89) (0.32) (0.20)

Average Standardized Abnormal Return
SCAR (in sd) -0.25 -0.22 -0.02 0.04 -0.07 -0.11 -0.16
J2 -2.81 -2.39 -0.17 0.40 -0.81 -1.19 -1.77
p-value (0.00) (0.02) (0.86) (0.69) (0.42) (0.23) (0.08)
Boehmer et al. (1991) Method
t -2.35 -2.47 -0.17 0.34 -0.80 -1.22 -1.41
p-value (0.02) (0.01) (0.86) (0.73) (0.42) (0.22) (0.16)

GARCH-adjusted CAPM

Average Cumulated Abnormal Return
CAR (in %) -1.71 -1.11 0.15 0.06 0.04 -0.29 -0.56
J1 -2.48 -2.06 0.44 0.30 0.19 -1.03 -1.24
p-value (0.01) (0.04) (0.66) (0.76) (0.85) (0.30) (0.22)

Average Standardized Abnormal Return

SCAR (in sd) -0.28 -0.24 -0.07 0.03 -0.13 -0.14 -0.22
J2 -3.07 -2.62 -0.82 0.32 -1.46 -1.56 -2.41
p-value (0.00) (0.01) (0.41) (0.75) (0.14) (0.12) (0.02)

Notes : The Table shows the estimation results for the average cumulated abnormal returns (CAR),
reported in percent (%), and the average standardized abnormal returns (SCAR), reported in standard
deviations (sd), for the CAPM and the GARCH-adjusted CAPM.
The J1 and J2 rows report the statistics depicted in sections 5.2.1 (CAPM) and 5.2.2 (GARCH-
adjusted CAPM). p-value reports the probability of observing a J value in the row above, given the
validity of the corresponding null hypothesis. The t row reports the t statistic proposed by Boehmer
et al. (1991).

The sample consists of 75 firms/securities and 123 events.
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Figure 5.2: One period cumulated and standardized average abnormal returns – Ger-
man sample.

Notes : The upper two graphs show the one period abnormal returns of the CAPM estimation. The

lower two graphs display the one period abnormal returns of the GARCH-adjusted CAPM estimation.

The dashed lines indicate the upper and lower bounds of the 95% confidence interval around the

respective abnormal return. The dashed and dotted line in between represents the one period abnormal

return.
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Table 5.3: Estimation results for the German sample

Window [-5,5] [-5,1] [-1,1] [0] [1] [1,2] [1,5]

CAPM

Average Cumulated Abnormal Return
CAR (in %) 1.48 1.33 0.93 0.18 0.42 0.26 0.57
J1 1.16 1.32 1.42 0.47 1.11 0.48 0.67
p-value (0.25) (0.19) (0.16) (0.64) (0.27) (0.63) (0.50)

Average Standardized Abnormal Return
SCAR (in sd) 0.24 0.25 0.17 0.04 0.03 -0.02 0.07
J2 0.84 0.90 0.60 0.16 0.09 -0.05 0.26
p-value (0.40) (0.37) (0.55) (0.88) (0.93) (0.96) (0.79)
Boehmer et al. (1991) Method
t 1.27 1.10 0.50 0.18 0.05 -0.04 0.23
p-value (0.20) (0.27) (0.62) (0.85) (0.96) (0.97) (0.82)

GARCH-adjusted CAPM

Average Cumulated Abnormal Return
CAR (in %) 1.70 1.50 1.02 0.22 0.44 0.33 0.64
J1 1.41 1.58 1.66 0.61 1.24 0.66 0.80
p-value (0.16) (0.12) (0.10) (0.54) (0.22) (0.51) (0.43)

Average Standardized Abnormal Return

SCAR (in sd) 0.31 0.31 0.22 0.09 0.13 0.06 0.13
J2 1.10 1.11 0.77 0.32 0.46 0.21 0.45
p-value (0.27) (0.27) (0.44) (0.75) (0.65) (0.84) (0.65)

Notes : The Table shows the estimation results for the average cumulated abnormal returns (CAR),
reported in percent (%), and the average standardized abnormal returns (SCAR), reported in standard
deviations (sd), for the CAPM and the GARCH-adjusted CAPM.
The J1 and J2 rows report the statistics depicted in sections 5.2.1 (CAPM) and 5.2.2 (GARCH-
adjusted CAPM). p-value reports the probability of observing a J value in the row above, given the
validity of the corresponding null hypothesis. The t row reports the t statistic proposed by Boehmer
et al. (1991).

The sample consists of 5 firms/securities and 13 events.
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Figure 5.3: One period cumulated and standardized average abnormal returns – Swiss
sample.

Notes : The upper two graphs show the one period abnormal returns of the CAPM estimation. The

lower two graphs display the one period abnormal returns of the GARCH-adjusted CAPM estimation.

The dashed lines indicate the upper and lower bounds of the 95% confidence interval around the

respective abnormal return. The dashed and dotted line in between represents the one period abnormal

return.
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Table 5.4: Estimation results for the Swiss sample

Window [-5,5] [-5,1] [-1,1] [0] [1] [1,2] [1,5]

CAPM

Average Cumulated Abnormal Return
CAR (in %) 1.71 1.10 1.66 0.83 0.43 1.19 1.04
J1 1.03 0.84 1.95 1.69 0.88 1.71 0.94
p-value (0.30) (0.40) (0.05) (0.09) (0.38) (0.09) (0.35)

Average Standardized Abnormal Return
SCAR (in sd) 0.38 0.33 0.74 0.63 0.29 0.44 0.32
J2 1.21 1.03 2.33 1.98 0.92 1.39 1.00
p-value (0.23) (0.30) (0.02) (0.05) (0.36) (0.16) (0.32)
Boehmer et al. (1991) Method
t 1.62 1.21 2.33 2.04 1.55 1.42 1.49
p-value (0.11) (0.23) (0.02) (0.04) (0.12) (0.16) (0.13)

GARCH-adjusted CAPM

Average Cumulated Abnormal Return
CAR (in %) 1.79 1.15 1.68 0.85 0.37 1.11 1.00
J1 0.97 0.80 1.85 1.65 0.72 1.51 0.84
p-value (0.33) (0.42) (0.06) (0.10) (0.47) (0.13) (0.40)

Average Standardized Abnormal Return

SCAR (in sd) 0.42 0.39 0.86 0.69 0.29 0.61 0.32
J2 1.34 1.24 2.71 2.17 0.92 1.91 1.01
p-value (0.18) (0.22) (0.01) (0.03) (0.36) (0.06) (0.31)

Notes : The Table shows the estimation results for the average cumulated abnormal returns (CAR),
reported in percent (%), and the average standardized abnormal returns (SCAR), reported in standard
deviations (sd), for the CAPM and the GARCH-adjusted CAPM.
The J1 and J2 rows report the statistics depicted in sections 5.2.1 (CAPM) and 5.2.2 (GARCH-
adjusted CAPM). p-value reports the probability of observing a J value in the row above, given the
validity of the corresponding null hypothesis. The t row reports the t statistic proposed by Boehmer
et al. (1991).

The sample consists of 6 firms/securities and 10 events.
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Figure 5.4: One period cumulated and standardized average abnormal returns – UK
sample.

Notes : The upper two graphs show the one period abnormal returns of the CAPM estimation. The

lower two graphs display the one period abnormal returns of the GARCH-adjusted CAPM estimation.

The dashed lines indicate the upper and lower bounds of the 95% confidence interval around the

respective abnormal return. The dashed and dotted line in between represents the one period abnormal

return.
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Table 5.5: Estimation results for the UK sample

Window [-5,5] [-5,1] [-1,1] [0] [1] [1,2] [1,5]

CAPM

Average Cumulated Abnormal Return
CAR (in %) -1.96 -2.45 -3.51 -0.90 -0.02 0.03 0.57
J1 -1.24 -1.96 -4.33 -2.13 -0.04 0.04 0.60
p-value (0.22) (0.05) (0.00) (0.03) (0.97) (0.97) (0.55)

Average Standardized Abnormal Return
SCAR (in sd) -0.52 -0.71 -1.66 -0.89 -0.06 -0.09 0.12
J2 -1.47 -2.00 -4.67 -2.66 -0.18 -0.26 0.37
p-value (0.14) (0.05) (0.00) (0.01) (0.86) (0.80) (0.71)
Boehmer et al. (1991) Method
t -1.33 -1.14 -4.24 -2.97 -0.19 -0.24 0.35
p-value (0.18) (0.25) (0.00) (0.00) (0.85) (0.81) (0.72)

GARCH-adjusted CAPM

Average Cumulated Abnormal Return
CAR (in %) -2.01 -2.46 -3.52 -0.98 -0.08 -0.11 0.37
J1 -1.31 -2.04 -4.57 -2.25 -0.19 -0.18 0.36
p-value (0.18) (0.04) (0.00) (0.02) (0.85) (0.86) (0.71)

Average Standardized Abnormal Return

SCAR (in sd) -0.56 -0.75 -0.73 -0.90 -0.15 -0.22 -0.01
J2 -1.57 -2.11 -4.87 -2.79 -0.43 -0.61 -0.02
p-value (0.11) (0.03) (0.00) (0.01) (0.67) (0.54) (0.98)

Notes : The Table shows the estimation results for the average cumulated abnormal returns (CAR),
reported in percent (%), and the average standardized abnormal returns (SCAR), reported in standard
deviations (sd), for the CAPM and the GARCH-adjusted CAPM.
The J1 and J2 rows report the statistics depicted in sections 5.2.1 (CAPM) and 5.2.2 (GARCH-
adjusted CAPM). p-value reports the probability of observing a J value in the row above, given the
validity of the corresponding null hypothesis. The t row reports the t statistic proposed by Boehmer
et al. (1991).

The sample consists of 7 firms/securities and 8 events.
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Figure 5.5: One period cumulated and standardized average abnormal returns – mixed
sample.

Notes : The upper two graphs show the one period abnormal returns of the CAPM estimation. The

lower two graphs display the one period abnormal returns of the GARCH-adjusted CAPM estimation.

The dashed lines indicate the upper and lower bounds of the 95% confidence interval around the

respective abnormal return. The dashed and dotted line in between represents the one period abnormal

return.
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Table 5.6: Estimation results for the mixed sample

Window [-5,5] [-5,1] [-1,1] [0] [1] [1,2] [1,5]

CAPM

Average Cumulated Abnormal Return
CAR (in %) 0.79 0.34 0.01 0.01 0.19 0.26 0.65
J1 0.83 0.45 0.11 0.37 0.69 0.66 1.03
p-value (0.40) (0.65) (0.91) (0.74) (0.71) (0.51) (0.30)

Average Standardized Abnormal Return
SCAR (in sd) 0.09 0.03 -0.11 -0.02 0.04 0.05 0.13
J2 0.53 0.18 -0.63 -0.10 0.25 0.26 0.73
p-value (0.59) (0.85) (0.53) (0.92) (0.80) (0.79) (0.47)
Boehmer et al. (1991) Method
t 0.60 0.15 -0.44 -0.10 0.18 0.21 0.75
p-value (0.55) (0.88) (0.66) (0.92) (0.86) (0.83) (0.45)

GARCH-adjusted CAPM

Average Cumulated Abnormal Return
CAR (in %) 1.06 0.52 0.14 0.14 0.20 0.30 0.74
J1 1.14 0.71 0.29 0.52 0.75 0.77 1.20
p-value (0.26) (0.48) (0.77) (0.61) (0.45) (0.44) (0.23)

Average Standardized Abnormal Return

SCAR (in sd) 0.21 0.13 -0.01 -0.14 0.25 0.19 0.25
J2 1.19 0.77 -0.03 -0.81 1.41 1.06 1.40
p-value (0.24) (0.44) (0.97) (0.42) (0.16) (0.29) (0.16)

Notes : The Table shows the estimation results for the average cumulated abnormal returns (CAR),
reported in percent (%), and the average standardized abnormal returns (SCAR), reported in standard
deviations (sd), for the CAPM and the GARCH-adjusted CAPM.
The J1 and J2 rows report the statistics depicted in sections 5.2.1 (CAPM) and 5.2.2 (GARCH-
adjusted CAPM). p-value reports the probability of observing a J value in the row above, given the
validity of the corresponding null hypothesis. The t row reports the t statistic proposed by Boehmer
et al. (1991).

The sample consists of 19 firms/securities and 32 events.
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Salanié, B. (2005), The Economics of Contracts, The MIT Press Cambridge, Mas-

sachusetts.

Schumpeter, J.A. (1911), The Theory of Economic Development, Cambridge, MA:

Harvard University Press.

Shaw, E.S. (1973), Financial deepening in economic development, Oxford University

Press, New York, NY.

Shi, S. (1996), “Asymmetric Information, Credit Rationing, and Economic Growth”,

The Canadian Journal of Economics, 29(3), 665-687.

Shleifer, A. and R.W. Vishny (1997), “A Survey of Corporate Governance”, Journal

of Finance, 52, 737-783.



REFERENCES 135

Short, B.K. (1979), “The relation between commercial bank profit rates and banking

concentration in Canada, Western Europe, and Japan”, Journal of Banking and

Finance, 3, 209-219.

Smirlock, M. (1985), “Evidence on the (non) relationship between concentration and

profitability in banking”, Journal of Money, Credit, and Banking, 17(1), 69-83.

Sokoloff, K.L. and S.L. Engerman (2000), “Institutions, Factor Endowments, and Paths

of Development in the New World”, Journal of Economic Perspectives, 14, 217-

232.

Stern, N. (1989), “The Economics of Development: A Survey”, The Economic Journal,

99, 597-685.

Tsiddon, D. (1992), “A Moral Hazard Trap to Growth”, International Economic Re-

view, 33(2), 299-321.

United Nations General Assembly (1948), Universal Declaration of Human Rights,

Resolution 217 UN Doc. A/64.

Waddock, S. and S.B. Graves (1997), “The Corporate Social Performance - Financial

Performance Link”, Strategic Management Journal, 18, 303-319.

Zhang, L. (2008), “Political economy of income distribution dynamics”, Journal of

Development Economics, 87(1), 119-139.



136 REFERENCES



Curriculum Vitae

Born on October 14, 1980 in Zurich, citizen of Zurich

1993 - 2000 Matura, Typus B, Kantonsschule Hohe Promenade, Zurich

2000 - 2005 lic. oec. publ – Studies in Economics (Major in Economics)

at the University of Zurich

2005 - 2009 Doctoral studies in economics and research assistant at ETH Zurich


