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CENTRE OF PLANNING AND ECONOMIC RESEARCH 

The Centre of Planning and Economic Research (KEPE) was originally estab
lished as a research unit in 1959, with the title "Centre of Economic Research". 
Its primary aims were the scientific study of the problems of the Greek economy, 
the encouragement of economic research and cooperation with other scientific 
institutions. 

In 1964, the Centre acquired its present name and organizational structure, 
with the following additional objectives: first, the preparation of short, medium 
and long-term development plans, including plans for local and regional devel
opment as well as public investment plans, in accordance with guidelines laid 
down by the Government; secondly, analysis of current developments in the 
Greek economy along with appropriate short and medium-term forecasts, the 
formulation of proposals for stabilization and development policies; and thirdly, 
the education of young economists, particularly in the fields of planning and 
economic development. 

Today, KEPE focuses on applied research projects concerning the Greek 
economy and provides technical advice to the Greek government on economic 
and social policy issues. 

In the context of these activities, KEPE has produced more than 650 publica
tions since its inception. There are three series of publications, namely: 

Studies. These are research monographs. 
Reports. These are synthetic works with sectoral, regional and national di

mensions. 
Discussion Papers. These relate to ongoing research projects. 
KEPE also publishes a tri-annual journal, Greek Economic Outlook, which 

focuses on issues of current economic interest for Greece. 
The Centre is in continuous contact with foreign scientific institutions of a 

similar nature by exchanging publications, views and information on current 
economic topics and methods of economic research, thus furthering the ad
vancement of economics in the country. 
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PREFACE 

The issues surrounding the growth-enhancing role of financial institutions 
have stimulated the interest of many researchers worldwide. This is reflected in 
the vast and still growing literature that continues to generate numerous insights 
about how finance interacts with economic growth. As regards the Greek case, 
however, the subject has not received the formal investigation it deserves. In this 
book, Dr Aristotelis Koutroulis makes an effort to fill this gap. Specifically, as the 
title of the book implies, the principal purpose the author is to explore the inter
play between financial development and economic growth in Greece over the 
period 1960-2005. By focusing solely on the performance of financial institutions 
and markets as a distinct growth mechanism, Dr Aristotelis Koutroulis opens the 
door to a deeper understanding of the interaction between the financial and the 
real sector of the Greek economy. In this respect, the book can serve as a refer
ence work for Greek students, policy-makers and the general public who are in
terest on this subject. 

Fortuitously, the publication of the book coincides with a period during which 
the global economy is still recovering from the financial and economic crisis that 
began in 2007. The ultimate causes of this crisis reside in the failure of financial 
institutions to perform efficiently some of their key functions (especially that of 
risk management) and their vulnerability to corrections in asset markets. Not sur
prisingly, the whole situation induced many of us to develop a sceptical attitude 
towards banks and financial markets. Governments' financial support to the 
banking system has been treated with scepticism as well. At the same time, the 
rapid transmission of financial distress to the real economy has also served as a 
great lesson: financial institutions play a critical role in our economic system. 
Whether this role is of a positive or a negative sign depends, among other 
things, on how well financial institutions perform their key functions. In this con
text, the present study comes to remind us that when things work normally, a 
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well-functioning financial system has the potential to accelerate an economy's 
growth rates. 

Professor PANAGIOTIS KORLIRAS 
Scientific Director 

Centre for Planning and 
Economic Research (KEPE) 
May 2011 



For the last twenty years the financial economics literature has been domi
nated by analysis of the interdependence between financial institutions and the 
real economy. One strand of this literature employs theoretic tools to investigate 
the channels through which financial institutions and markets might affect eco
nomic growth. Other papers approach the issue empirically, attempting to as
sess whether there exists a long run relationship between financial and macro-
economic variables. 

With a few exceptions, the majority of these studies, both theoretical and em
pirical suggest that finance exerts a positive influence on economic growth. 
While important in its own right, this is a very general assessment, a benchmark 
we may say, that does not account for cross-country differences. Indeed, due to 
a combination of income and institutional differences and differences in the 
overall financial development, the finance - growth nexus appears to show sig
nificant variation across countries. 

The recognition that the finance-growth relationship does not evolve uni
formly across countries has an important research implication: questions about 
the exact impact of finance on an economy's growth rates or about policy priori
ties regarding the financial sector can only be addressed in the context of coun
try-case studies. From this perspective, an increasing number of studies that ap
ply time series methods for individual cases have proved important in establish
ing stylized facts about the role of finance in economic growth. 

This book follows directly in the footsteps of this literature. Specifically, the 
principal purpose is to explore and document in the greatest possible detail the 
interactions between the financial and the real sector of the Greek economy 
over the period 1960-2005. Is there any long-run relationship between the finan
cial and the real sector of the Greek economy? Does causality run from financial 
development to economic growth or vice versa? Is it financial intermediation or 
markets that play the predominant role in providing growth-enhancing financial 
services? Such questions are the central concern of this book. 

Although the book is dedicated to the evaluation of the Greek financial sys
tem as a growth-enhancing mechanism, the study begins with a critical survey of 
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the related theoretical and empirical literature. The aim is to bring together in a 
convenient form the most influencing papers so that the reader will have easy 
access to a relatively integrated body of material. It is my belief that this survey 
will promote a wider understanding of the finance - growth nexus, and simulta
neously, it will provide the foundations for some of the later material on the 
Greek case. 

It is not possible to mention here all the persons who have contributed to the 
work presented in this volume. However, I do thank the three anonymous refer
ees for their helpful and insightful suggestions, Martin Baldwem-Edward for his 
careful edititng of the text and Giorgos Psychomanis for his help in getting the 
text ready for the press. I also wish to thank my colleagues loannis Venetis, loan-
nis Panagopoulos, and loanna Reziti for helping me with E-views. 

Finally, Helleni-Sofia Papageorgiou, Evi Sinani, Vasilis Kafouros, and Ritsa 
Panagiotou deserve a public thank you for their support and encouragement 
during the most difficult period of my life. 

ARISTOTELIS G. KOUTROULIS 

May 2011 
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CHAPTER 1 

INTRODUCTION 

In modern economies the financial system performs two basic roles. First, il 
provides a payment mechanism; secondly, it facilitates the transfer of funds 
from economic entities with a surplus to those with a shortage of funds so thai 
after the transfer both parties (i.e. lenders and borrowers) will be better off. 
Here, we highlight the importance of the financial system with respect to this 
second role. 

To understand why it is important to facilitate financial transactions let us 
consider first the ideal Arrow-Debreu world. This world is characterized by (a) 
perfect, symmetric and costless information, (b) no indivisibility of investment 
projects, (c) no transactions and monitoring costs, and (d) perfect legal en
forcement. In this world, the principal function of the financial system can be ef
ficiently performed if agents are simply allowed to issue, sign, and exchange 
contingent contracts and act as borrowers and lenders according to their liq
uidity needs. Given this description it is natural to expect that entrepreneurs will 
undertake those investment projects with the highest return. Hence, both 
savers and investors will enjoy higher returns (welfare implication) and the 
economy will grow faster (growth implication). 

Unfortunately (or fortunately), the real world has very little in common with 
the Arrow-Debreu world. Specifically, in the real world there are many impedi
ments to the flow of funds between savers and investors. Take for instance in
dividuals' characteristics. Households and entrepreneurs are usually financially 
constrained, their behaviour exhibits risk aversion, they are faced with individ
ual risks and they possess limited information. On the other hand, very often in
vestment projects are illiquid and risky, they require specialized knowledge and 
commitment of capital for lengthy periods of time, and their outcome is not al
ways observable to outsiders. In general, economic life in modern societies is 
characterized by uncertainty, asymmetric information, positive transaction, in
formation and monitoring costs, and conflict of interests between savers and in
vestors. The implication of all these aspects is that real world financial transac
tions require a richer set of financial institutions and instruments relative to 
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those in the Arrow-Debreu economy. If these institutions are not present, or if 
the functions they perform are inadequate to remove the impediments men
tioned above, then (a) a part of the society's savings remains idle, (b) available 
for investment funds are not directed to their most profitable use, and (c) less 
risky but more unproductive technologies are implemented. 

These considerations allow us to infer that there might be a connection be
tween the functions performed by financial institutions and real economic activ-
ty. Indeed, there is a large theoretical literature on this topic, most of which 
suggests that financial intermediaries and markets—when they perform effi
ciently—raise individuals' welfare and the economy's rates of growth. This is 
the subject under investigation in chapter 2. 

In the third chapter of our study we examine whether the findings of the em
pirical literature on the finance-growth nexus confirm the predictions of the the
ory. To facilitate our analysis we group the empirical literature with respect to 
the econometric methodology adopted. In general, empirical studies that adopt 
standard cross-country growth regression techniques and panel data estima
tion methods confirm the importance of finance to economic growth. However, 
the central message of studies that apply pure time analysis is that the growth-
finance relationship is distinct for each country. Thus, according to the time-se
ries literature for some countries, the financial sector has always played a cen
tral role in economic growth whereas for some other countries the financial sec
tor simply follows the real economy. 

Our contribution to the literature is the empirical analysis we carry out in 
chapter 4. Specifically, we employ time-series techniques —cointegration and 
causality analysis—in order to examine whether financial development exerts a 
positive impact on economic growth in Greece for the period 1960-2005. We 
employ annual observations on indicators of real economic performance and 
measures of banking and stock market development. Our results indicate that 
there is a long-run equilibrium relationship between finance and growth. Our 
findings also suggest that it is the financial sector that causes the real sector in 
both the short and the long run. 

Finally the fifth chapter concludes the study. 
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CHAPTER 2 

FINANCE AND ECONOMIC GROWTH FROM A THEORETICAL PERSPECTIVE 

2.1 Introduction 

The purpose of this chapter is to investigate the relationship between finan
cial development and economic growth from a theoretical perspective. To this 
end, we review, analyze, and whenever possible, simplify a large part of the ex
isting literature. Specifically, each subsection studies in isolation each one of 
the functions performed by financial markets and financial intermediaries. In 
succession, we study how each one function is linked to economic activity and 
growth. 

The remainder of the chapter is organized as follows: section 2.2 studies the 
role of financial institutions under the presence of transaction costs. Sections 
2.3 and 2.4 examine the financial institutions response to ex ante and ex post 
information asymmetry, respectively. Section 2.5 studies the role of financial in
stitutions as liquidity providers and section 2.6 concentrates on the functions of 
risk diversification, asset valuation, asset transformation, and pooling of funds. 
Finally, section 2.7 concludes the chapter. 

2.2 The role of financial intermediaries and markets in the presence of 
transaction costs 

As discussed in the introduction, one obstacle in financial trade is that of im
plied transaction costs. These costs are the monetary and non-monetary ex
penses one needs to meet in order to perform a financial transaction. Specifi
cally, transaction costs include all the relevant transportation, search, and writ
ing costs incurred by each party, or by one of the parties, to a financial trans
action. 

By transportation costs we mean the amount of cash payments the transac
tor has to make and the time she/he has to devote in order to proceed to the 
geographical location where the financial transaction is taking place. Search 
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costs refer to the pecuniary and non-pecuniary expenses implied by the effort 
that a potential transactor makes so as to locate the other party(ies) to the fi
nancial transaction. To illustrate this, consider a firm that seeks to raise capital 
in order to finance its investment projects. To accomplish its task, the firm has 
to make its intentions public knowledge; that is, the firm has to advertise its in
vestment plans (e.g. time schedules, required level of external finance, proj
ects' expected returns, terms of finance, etc.) in order to attract financiers. 
Hence, much of what is defined as search costs reflects the cost of advertising 
one's intensions to receive or to provide finance. 

Finally, the writing costs are the costs associated with preparation of finan
cial securities. To be more specific, financial securities (or equivalently, finan
cial contracts) state a number of terms with respect to the rights and obliga
tions of the issuer and the holder. These terms must be acceptable for both 
parties to the financial transaction, and simultaneously, they must be compati
ble with the society's legal system. It is pretty obvious that the process of 
preparation of financial securities requires transactors to develop the necessary 
skills in understanding, writing and evaluating the terms of a financial contract. 
Alternatively, the transactors have the option to hire professionals who have 
been trained in writing financial contracts. No matter which the transactors 
choose, they will have to pay a cost either in terms of time and effort or mone
tary units. These costs represent the writing costs. 

2.2.1 Financial intermediaries' transaction technology 

Transaction costs of the kind described above can be considerably reduced 
if savers invest their surpluses with a financial intermediary (i.e., a bank-type in
termediary) and firms use the latter to raise capital. There are at least four basic 
reasons that explain this saving in transaction costs. First, by collecting funds 
from savers (i.e. households) and directing these funds to investors (i.e. firms) 
the financial intermediary relieves potential lenders and borrowers of the ne
cessity of searching for persons who wish to borrow and lend respectively. 
Hence, search costs incurred by each party of a financial transaction are al
most eliminated. 

Secondly, financial intermediaries tend to have an extensive branch network 
in those parts of a country where savers reside and borrowers base their eco
nomic activity. This implies a decrease in the distance one has to cover in order 
to perform a financial transaction, and therefore, a reduction in the correspon
ding transportation costs. Moreover, intermediaries offer remote access to their 
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customers through simple telephone calls, or lately, through the internet. Thii 
facility increases further the saving in transportation costs since one can ac 
complish a financial transaction at a negligible cost of a phone call. 

Thirdly, because the financial intermediary produces a large number of fi 
nancial commodities, deals with a large number of agents, and extensively em 
ploys specialized labour, it is in a better position than any other individual in
vestor (i.e. a non-financial firm) to achieve economies of scale in writing, issu
ing, and maintaining financial contracts. Interestingly, this is true even when the 
financial intermediary offers a variety of types of contracts each of which pro
vides a specific combination of services. That is, the intermediary does not 
need to specialize in the provision of any specific type of financial contract in 
order to maintain its cost advantage in writing securities. For the realization of 
scale economies it suffices that the intermediary offers each specialized finan
cial product to a relatively large base of customers. 

Another type of scale economy is related to legal issues. Specifically, the fi
nancial intermediary can exploit economies of scale in checking (a) the practi
cal and legal enforceability of financial contracts, and (b) the compatibility of 
the contracts' terms with the law. Finally, the increased competition between fi
nancial intermediaries puts pressure on them to develop and adopt on a con
tinuous basis improved payment system technologies. The implementation of 
these technologies minimizes individuals' inconvenience costs by allowing fi
nancial transactions to be accomplished with great speed, accuracy, safety, 
and reliability. 

Allen and Santomero (1998) argue that the role of financial intermediaries in 
providing a cost reducing transaction technology is less important than it used 
to be some decades before. As these authors claim, modern financial interme
diaries, in trying to keep pace with the developments in agents' needs, have 
broadened their products and services far beyond the traditional transaction fa
cility they used to provide. Hence, the authors conclude, the saving in transac
tion costs deserves less emphasis in the literature on intermediation theory. 

Admittedly, the reduction in transaction costs is no longer central in explain
ing the existence of financial intermediaries and, as Allen and Santomero ar
gue, the focus should rather be on risk management and financial innovation. 
Nevertheless, we believe that irrespective of the new financial products created 
by financial intermediaries and the plurality of services embodied in these prod
ucts, individual agents still need to transact and trade in these securities. Such 
transactions need to be carried out in environments where the implied transac-
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tion costs are still high if they are to be incurred by each individual separately. 
Therefore, by allowing such costs to be shared by a large group of investors, 
the intermediary's clientele, and by implementing a low-cost transaction tech
nology, financial intermediaries still offer a value-added service of great impor
tance. 

2.2.2 Financial markets' transaction technology 

Financial markets, such as debt markets and equity markets, constitute an 
alternative financial institution that investors and savers can use to reduce the 
costs of transacting. Benston and Smith (1978) argue that formal financial mar
kets provide specific physical trading locations where agents can meet so as to 
accomplish their financial transactions. Specifically, financial markets facilitate 
the communication between issuers and potential buyers of securities, and 
therefore reduce the traders' efforts to search for one another in various places. 
In turn, this implies a substantial decrease in the associated search costs. 

An additional cost reduction is related to the lower transportation expenses 
agents need to realize when they purchase or sell securities. That is, a well or
ganized financial market (i.e. a stock market) implements sophisticated elec
tronic technologies that allow transactions to be carried out without the physi
cal contact of the transactors. In other words, financial transactions can be ac
complished while traders are geographically dispersed. Furthermore, as in the 
case of financial intermediaries, the implementation of advanced transaction 
technologies expedites the process of transacting, and simultaneously, guar
antees that any financial transaction is executed with accuracy and safety. 

Another way that organized financial markets succeed in reducing transac
tion costs is related to the knowledge and experience individuals receive as 
they participate in these markets. Specifically, the practice of selling and buy
ing securities in the financial market offers the opportunity to market partici
pants to (a) learn about the mechanisms that govern transactions, and (b) to 
develop the required skills and abilities. As a result, individuals become more 
efficient in the art of transacting which means that they can exchange securities 
by paying the minimum required transaction costs. 

2.2.3 Reductions in transaction costs and economic growth 

Economic historians argue that specialization in production, by fostering 
productivity growth and technological change, has played (and still plays) a 
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key role in economic growth. It is also widely accepted that the more special
ized the production is, the larger the volume of trade in capital and consump
tion goods that is required in order that agents satisfy their needs for produc
tion and consumption purposes. In other words, trade is the link between spe
cialization in production and growth. Hence, as North (1987) states, transaction 
costs have been one of the historical obstacles to economic growth. 

Though this argument mainly refers to the exchange of consumption and 
tangible assets, it is also valid for the case of financial assets. Indeed, a large 
part of the gains that result from financial exchange can be eroded because of 
the presence of transaction costs. Benston and Smith (1976) note that the exis
tence of such costs induces savers to construct and hold suboptimal portfolios 
while savers with poor endowments may prefer to abstain from financial trans
acting. In the same vein, Mayshar (1979) shows that transaction costs impose 
restrictions on the number of assets held and traded by agents. Hence, in an 
economy where financial exchange is subject to transaction costs, individual 
savers receive relatively low returns on their savings and face limited choices 
for risk diversification and consumption smoothing. To put it differently and 
more compactly, savers achieve lower utility levels than those they would 
achieve in the absence of transaction costs. 

The second important implication is that transaction costs reduce the ag
gregate amount of funds that are available for productive investment projects 
and especially for the risky ones. This means that some projects, otherwise 
profitable, will never start up while others will receive inadequate finance and 
thus will operate on a smaller, possibly less efficient, scale. Consequently, 
transaction costs can be expected to reduce the rates of real investment and 
economic growth. 

These arguments, in combination with the discussion of sections 2.2.1 and 
2.2.2, allow us to infer the following: to the extent that financial intermediaries 
and markets reduce transaction costs, they can be expected to have positive 
welfare and growth effects. 

A formal examination of this issue is provided by Bencivenga, Smith and 
Starr (1995). They develop a two-period overlapping generations model with 
production, where it is assumed that investment projects' returns are positively 
correlated with the projects' gestation periods. Because high-return technolo
gies have longer gestation periods, their implementation in production requires 
the commitment of capital for lengthier time periods as well. This in turn implies 
that the ownership of such investment projects has to be transferred through 
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different generations by issuing and trading financial securities. If transaction 
costs are low, or equivalent^ financial markets are efficient, then the exchange 
of claims on high-return investment projects is profitable and people prefer to 
start up these projects despite the latter's illiquid character. Conversely, if fi
nancial markets are inefficient and transaction costs are high, agents can do 
better by using low-return investment projects with short gestation periods. 
Thus, an efficient financial market that reduces transaction costs can positively 
affect economic growth by directing savings to high-return technologies. 

One caveat here is that the allocation of young generations' savings to al
ready existing project—through the purchase of equities—finances the con
sumption of the older generations, and therefore, reduces the availability of 
funds to start up new projects. This diversion of funds may lead to lower rates 
of economic growth even though investors have shifted their funds from low-re
turn towards high-return technologies. Bencivenga et al. (1995, 1996a, 1996b) 
show that this is a possible outcome if the high-return technology is only 
slightly more productive than the low-return one, and simultaneously, the for
mer is characterized by a sufficiently longer gestation period than the latter. 

From the above discussion, one can understand that financial institutions, 
by reducing transaction costs, do affect the rate of economic growth. Though it 
is very intuitive to argue that this effect will have a positive sign, the theory de
veloped by Bencivenga et al. does not necessarily predict a positive effect. 
Nevertheless, by itself this result does not prove that reductions in transaction 
costs have an ambiguous effect on economic growth. The reason is that in 
Bencivenga et al. (1995, 1996a, 1996b) the focus is on the relation between the 
height of transaction costs and the length of the gestation period of the pro
duction technology that is adopted in equilibrium. There are many issues that 
the model does not examine either explicitly or implicitly. For instance, in the 
model it is implicitly assumed that the height of transaction costs affects neither 
the number of participants in the financial market nor the amount of funds that 
each agent invests in productive activities. Furthermore, the model does not 
account for the fact that transaction costs reduce the opportunities for risk di
versification and favour the allocation of funds in low-return/low-risk invest
ments. It seems that very likely that once these issues are incorporated into a 
more general framework, the finding that will come to light will be closer to that 
suggested by intuition. This is indeed a challenge for future research. 
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2.3 Financial institutions' response to (ex ante) information asymmetries 

The phenomenon of asymmetric information between trading parties is ver\ 
common in many markets for goods and services. The seller is usually bettei 
informed than the buyer with respect to the characteristics and the quality ol 
the commodities she/he supplies. The exchange of financial commodities is 
not an exception to this rule. Providers of finance (buyers of securities) possess 
less information than recipients of funds (sellers of securities). Specifically, out
sider individual financiers do have access to a rather limited set of information 
about the characteristics of the entrepreneur, the quality and the expected re
turn of the project that is being financed, and generally, the prospects of any 
available investment opportunity. Furthermore, it is not uncommon for the indi
vidual saver to have inadequate specialized knowledge and experience so as 
to make the most of his/her incomplete information. 

Entrepreneurs, on the other hand, are supposed to possess all the neces
sary information with respect to the quality and the prospects of their invest
ment projects. Nevertheless, they are usually unwilling, or unable, to reveal 
truthfully their private information to the financiers. According to Leland and 
Pyle (1977) the reason is straightforward: entrepreneurs tend to hide any bad 
aspects of their projects and overstate the good ones in order to get finance 
under better terms. Moreover, 'honest' entrepreneurs who happen to be risk 
averse may find it prohibitively costly to signal the good quality of their proj
ects.1 

Once entrepreneurs are reluctant or unable to share their private information 
with financiers, the latter will need to acquire that information. This means that 
financiers will have to devote time and effort, and possibly pay some pecuniary 
cost, to have access to the relevant data. In informal financial markets, how
ever, these information costs2 may be prohibitively high, especially if they are to 
be incurred by each individual financier separately. At the opposite extreme, in
dividual financiers can enjoy substantial reductions in information costs if they 

1 Leland and Pyle (1977) argue that the entrepreneur can signal the good quality of a project 
if he places on it his own funds. Such an action, however, implies that the entrepreneur will 
bear a large part of the project's risk. This in turn may prevent a risk-averse entrepreneur 
from following this strategy in order to transfer information about the quality of his project. 
2 The term 'information costs' is used here to denote the cost of acquiring and processing in
formation prior to contracting. 
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are able to utilize well-established and organized financial intermediaries and 
markets. These financial institutions, by producing information and promoting 
informational exchange, succeed in mitigating the adverse selection problem 
and the corresponding inefficiencies that arise in financial transacting. The fol
lowing paragraphs review the theoretical literature on this issue. 

2.3.1 Financial intermediaries as information providers 

The role of financial intermediaries in producing information and resolving 
'hidden information' or 'adverse selection' problems was stressed very early in 
the finance literature. Baltensperger (1980) in his survey cites Aigner and 
Sprenkle (1968) as the first to study this issue explicitly. Specifically, they argue 
that financial intermediaries, such as banks, invest a fraction of their wealth in 
collecting information about potential borrowers. This information has a posi
tive return since it helps the financial intermediary to avoid financing borrowers 
with a high probability of defaulting on their debt. 

In one sense, by acquiring information prior to contracting, the financial in
termediary acts in the same way as the individual financier would normally act. 
This kind of overlap in actions, however, should not be taken to imply that insti
tutional and individual investors possess the same means or that they use the 
same tools to accomplish their tasks. For a number of reasons, the financial in
termediary is better equipped for dealing with asymmetric information prob
lems. First of all, the financial intermediary can afford to invest—in absolute 
terms—more funds in the production of information. For instance, the interme
diary's budget permits the employment of professionals who are experts in col
lecting, processing, and evaluating information about any investment opportu
nity. By the same token, the intermediary can implement a superior information 
technology which, in combination with the highly skilled staff, enables it to pro
duce more and higher-quality information. 

A second crucial point that distinguishes the financial intermediary from the 
individual financier is that the former funds a large number of investment proj
ects. Some of these projects are naturally associated in the sense that the firms 
that undertake them belong to the same industry. Thus, once an intermediary 
has evaluated a project of a given 'class of projects', it can use the correspon
ding information for the evaluation of another project of the same class. To put 
it differently, the financial intermediary, by investigating the prospects of single 
investment projects and keeping records about their economic values, obtains 
useful information about the conditions that prevail in the corresponding indus-
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try. In turn, the available information at the industry level ameliorates the acqui
sition of information at the firm level and vice versa (Freixas and Rocket 1997: 
246-7). 

Thirdly, the economic functions performed by several types of financial in
termediary are not restricted to the funding of entrepreneurs' investment proj
ects. For example, commercial banks, apart from providing credit to firms also 
offer a number of key financial services to individuals and households. Specifi
cally, they accept deposits from the public, provide consumption loans, and of
fer checking accounts. By doing so, banks obtain information about their cus
tomers' characteristics, flows of income, and business performance. As a re
sult, a given bank has a comparative advantage in evaluating the creditworthi
ness of an entrepreneur who has used the bank for transaction purposes and 
who now applies to the same bank for business financing (Vale 1993). 

As noted by Gale (1993), another factor that increases the financial interme
diary's information-processing capacity lies on the long-term credit lines the in
termediary maintains with its borrowers. Specifically, long-term relationships 
(relation banking in the case of banks) give the opportunity to the intermediary 
to investigate in depth the borrowing firms' assets, accounts, investment proj
ects, and credit history. This accumulation of knowledge over time enables the 
intermediary to evaluate the new investment projects that borrowing firms in
tend to undertake. Furthermore, Petersen and Rajan (1994) and Berger and 
Udell (1995) find that firms engaged in long-term credit relationships with an in
termediary (a bank) usually obtain better terms of finance (e.g., lower interest 
rates and faster loan approval).3 However, to maintain such relationships, bor
rowing firms need first to have a good credit record and secondly, to share their 
private information with the institutional financier. In other words, long-term 
credit relationships between intermediaries and firms provide to the latter a 
'reputation' incentive: borrowing firms are implicitly enforced to reveal truthfully 
their private information to the intermediary in order to retain their special privi
leges. Truthful revelation of information, in turn, increases the intermediary's ef
ficiency in gathering and processing information.4 

3 One should not take for granted that a long-term credit relationship (especially with one in
termediary) works always to the borrowing firm's advantage. See Rajan and Zingales (2002) 
for a discussion on this issue. 
4 In an earlier paper, Boyd and Prescott (1986) arrive at the same conclusion. That is, once 
firms are forced to share their private information with the intermediary they borrow from, the 
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Finally, as Pagano and Jappelli (1993) point out, financial intermediaries 
have the opportunity to reduce further information costs and simultaneously to 
enlarge their information sets by exchanging information with each other about 
the creditworthiness of their customers. Very often, this information sharing 
takes place via specialized institutions- known as credit bureaux or credit rat
ing agencies—whose basic function is to pool the financial intermediaries' 
available information. The process by which this is done is simple: institutional 
financiers provide the credit bureaux with private information that they hold 
about their customers and, in return, receive information about future borrow
ers which otherwise would be very costly to obtain. 

2.3.2 Financial markets and information diffusion 

As in the case of financial intermediaries, the existence of financial markets 
provides savers and entrepreneurs with important information that improves 
the society's efficiency in allocating resources across alternative uses. How
ever, rather than explicitly producing information as intermediaries do, financial 
markets simply improve the flow of information from one agent to another. This 
is done implicitly through the price mechanism. Specifically, financial market 
prices, such as stock or bond prices, perform a number of key functions; these 
have been the subject of study of an extensive literature (Grossman 1976, 
1981; Grossman and Stiglitz 1976, 1980; Diamond and Verrecchia 1981; Sub-
rahmanyam and Titman 1999). In summary, it has been argued that financial 
market prices: 

a. are being used to clear the market; 
b. indicate the value of financial assets and transfer this information across 

agents; 
c. aggregate agents' information; and 
d. are being used by the firm's management in investment decision making. 

The fact that stock or bond prices serve to clear the corresponding markets 
deserves no further comment. This is the service that prices provide in any 

latter does not waste resources in screening bad projects, and therefore, it enjoys a sub
stantial reduction in information costs. However, in Boyd and Prescott's analysis the role of 
the enforcement mechanism is played by a set of incentive compatible rules. These take the 
form of terms that are embodied in the loan contracts that the intermediary offers to borrow
ers. Boyd and Prescott also claim that such loan contracts cannot be supported by individ
ual lenders in a financial market. 
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commodity market where the forces of demand and supply are left to settle re 
source allocation. What deserve attention is the information that financial mar 
ket prices embody and its effects on agents' financing and investment deci 
sions. 

The first thing one learns by observing financial market prices is the matte 
of 'terms of trade'. This information arrives with no cost to any of the marke 
participants, on a continuous basis and simultaneously for all the financial com 
modities that are being traded.5 Therefore, before savers decide how to alio 
cate their surplus, they have at their disposal a list of the monetary values of al 
financial securities. However, to construct an affordable and satisfactory portfo
lio this knowledge, while necessary, is insufficient. Given that financial assets 
are claims on tangible assets or future monetary payments, savers need also to 
know the value of the latter. Financial market prices are supposed to do exactly 
this job: that is, they reveal information about the value of the future cash flows 
generated by financial assets. To understand this let us consider the following 
example. 

Example 1: Suppose that a firm, say firm A, is listed in the stock exchange 
with a given number of outstanding shares. Let PA and XA denote A's share 
price and the demand for A's shares respectively. For simplicity, assume that 
XA is positively associated with A's growth opportunities, denoted by a6. XA re
sponds also to changes in PA and a number of other factors, each of which is 
an element of vector β. That is, 

ΧΑ=ΧΑ(α,ΡΑ,β) 

β :=[j8i, &,...,/U (2.1) 

Changes in the values of the relevant variables are public information, ex
cept for changes in the value of α which are directly observable only by a frac-

5 One needs to think hard in order to imagine a commodity market where market partici
pants are aware of all commodity prices at any point of time as happens in the case of fi
nancial markets. Among the few exceptions are centralized wholesale markets such as the 
Chicago Mercantile Exchange. 
6 Given that a higher α will, ceteris paribus, result in higher future profits, this is a quite rea
sonable assumption. 
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:ion of agents. The remaining agents are uninformed in the sense that they do 
not directly observe a. Consider now the case where α increases while each el-
sment of β remains constant. This will, ceteris paribus, cause an increase in the 
nformed agents' demand for shares which in turn will drive up PA. For a given 
Ì, a higher PA will provide a signal to the uninformed agents that α has in
creased. Thus, even though uninformed agents do not directly observe a, they 
:an infer it by simply observing the change in PA. 

The above example illustrates the mechanism through which financial mar-
<et prices transmit information when some traders have more information than 
Dthers. But asymmetric information is only one type of informational friction that 
:haracterizes financial trading. Another important informational friction relates 
ο the case of diverse information. That is, there are situations where different 
raders come across with different pieces of valuable information. In such mar
ket situations, Grossman and Stiglitz (1976) and Diamond and Verrecchia 
[1981) suggest that asset prices aggregate traders' private information and 
Tiake it publicly available. The following example will help to understand the 
ole of financial market prices as aggregators of information. 

Example 2:7 Suppose that a fixed number of X units of a risky asset, say as
set Ω, is circulated in the securities market today. Each unit of Ω pays off ω 
Tionetary units tomorrow, where ω is a random variable. Ω can be bought and 
sold at a price Ρ per unit only before the realization of ω. In the securities mar
ket Ν traders participate, each of which is of a distinct type /', /'= 1, 2,..., N. Trader 
is endowed with x, units of Ω and receives an informational signal about Ω'ε 

Dayoff, ω,. Trader / 's demand for asset Ω, D„ is given by 

D, = D,tof(u>P) (2.2) 

ind the market demand,, can be written as 

D = D(p1,D2,...,DN) (2.3) 

Market clearing requires that the market demand for Ω equals aggregate 
supply. Therefore, Ρ can be expressed as a real function of D and X; that is, 

' This example constitutes a simplified version of the model developed in Diamond and Ver-
ecchia(1981). 
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P = P{D,X) 

or 

P = P(D1,D2,...,DN,X) 

or 

P = P(D1 (x1t ω,, Ρ), D2 (x2> ω2, Ρ),..., DN (χΝι ωΝ, Ρ), Χ) (2.4) 

Return now to expression 2.2 which states that trader /'s demand for de
pends on (a) his endowment of the asset, x„ (b) his private information about 
the realization of ω, ω,·, and (c) the market clearing price P. From the last ex
pression we also observe that Ρ depends directly on the private informational 
signals, the ω,«, that individual traders receive. Hence, traders base their de
mand for Ω both on their private information (captured by ω,) and the market's 
information (captured by P). In this sense, Ρ serves to aggregate traders' pri
vate information, and simultaneously, transmits this information to all market 
participants. 

So far we have discussed the role of financial market prices in transmitting 
information to buyers of securities putting aside market participants who issue 
these securities. This was a natural starting point of our analysis since finan
ciers are supposed to suffer mostly from lack of information about the true val
ues that securities represent. However, it would be misleading to conclude that 
the recipients of finance possess all the relevant information or that they ignore 
the importance of the information that asset prices reveal. In reality, insiders 
(e.g. entrepreneurs, firms' managers or initial owners) observe financial market 
prices, as outsiders do, and extract valuable information that would otherwise 
be unavailable or very costly to obtain. 

Take, for instance, the case of a privately owned firm that seeks to obtain fi
nance for its investment activities. In order to make an optimal financing choice, 
the firm needs to know both the costs and the maximum amount of funds it can 
raise from any alternative source. In the case of internal financing or bank 
credit, the monetary costs and the capital inflow can be predicted with great ac
curacy. But what if the firm decides to go public? Under the scenario of an ini
tial public offering (IPO), the amount of funds that the firm can raise depends 
on the number of shares that will be issued and the price at which each share 
will be sold in the primary market. However, at the time period the firm makes 
its financing plans, the price at which the market will absorb the issue is an un
known variable. In this case the firm can have an estimation of its IPO pricing by 
using the information that financial market prices reveal. Specifically, the firm's 
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managers can observe the performance of IPOs of firms that have gone public 
recently and belong to the same industry or the same class of firms as the firm 
in question.8,9 

In general, no matter whether a firm is already public or not, any new issue 
of shares is accompanied by the risk that the market may offer an unfavourable 
pricing. To reduce this risk and raise the planned amount of equity capital, the 
firm should be cautious in choosing the timing of its new issue. Times when the 
stock market declines or the firm is undervalued should be avoided. On the 
contrary, periods of time when the market places a high value on the firm, or 
the stock market rises, are favourable for issuing activity. To distinguish be
tween 'good' and 'bad' periods, the firm can use the information revealed by 
stock prices. For example, if a firm is already listed, the performance of its 
share provides an indication of the market's possible reaction to a new issue. 
Composite indexes whose construction is based on stock prices can also be 
used. In particular, the general stock price index reflects investors' psychology 
and confidence and gives a good description of the market's attitudes toward 
investments in equity capital. 

In stock market economies, firms can further use the information that finan
cial market prices reveal to guide their own real investment decisions. To get a 
clear picture of what it is meant by that, let us follow Allen and Gale's (1999) 
analysis and consider the case of a firm whose managers act in the interests of 
current shareholders and seek to maximize the firm's value. With this objective, 
a commonly used criterion for deciding to undertake or not a real investment is 
the net present value (NPV) rule. For one-period investment projects, this rule 
simply states that the firm should undertake those projects that maximize the 
following formula: 

8 In practice, the process of issuing new securities involves investment banks which act as 
advisors, distributors, and in some cases, as underwriters. Therefore, investment banks' 
special analysts are supposed to cope with problems that are related to issuance activity on 
behalf of their client firms. Because of this practice, one may find it plausible to assume that 
we have overestimated the importance of the informational role of financial market prices. 
This is not true, however. Firms base their financing decisions on investment banks' recom
mendations and forecasts which, in turn, are based on the information financial market 
prices reveal. In other words, no matter who makes the processing of information—the firm's 
managers or the investment bank's analysts-the primitive source of this information is fi
nancial market prices. 
9 Though there exists an extensive literature on IPO activity-see Ritter and Welch (2002) for 
a review—researchers have omitted to model explicitly the role that financial market prices 
play in providing information for evaluating IPOs. 
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NPV = -C0+^r (2.5) 

where C0 denotes the initial cost of the investment; ER^ denotes the expected 
net income flow that will accrue to the firm at period 1 because of the invest
ment; and finally, Er^ is the discount factor which can be thought of as the ex
pected return on the firm's stocks. Let now and rf be the Erm risk-free interest 
rate and the expected return on the market, respectively. Furthermore, let β be 
the firm's beta coefficient. Then Er^ can be calculated by using the following 
equation: 

Er,=rf + ß(Erm-rf) (2.6) 

Equation 2.6 is the well known capital asset pricing model (CAPM) and 
states that the expected return on the firm's stocks should exceed the risk-free 
interest rate by an amount that is proportional to the firm's beta. All variables 
that appear on the left-hand side can be observed either directly (i.e. rf is pub
licly observable in the bond market) or they can be assessed using the infor
mation that stock market prices reveal (i.e. this is the method for estimating β 
and Erm). Simply put, financial market prices provide all the necessary informa
tion in order to develop a criterion for evaluating real investments.10 

2.3.3 Resolution of (ex ante) asymmetric information problems and economic 
growth 

The presence of ex ante information asymmetries in financial transactions, 
possibly more than in any other type of economic transaction, has important 
macroeconomic consequences. The reason is simple: information asymme
tries impede financial transacting, therefore they create discontinuities in the 
flow of funds from savers (households) to investors (firms). According to Stiglitz 
and Weiss (1981) imperfect information in financial transacting gives rise to 
credit rationing. That is, there are situations where investors are denied credit at 
the ongoing market interest rate though these investors would accept credit at 
even higher interest rates. These situations arise, on the one hand, because 
lenders have insufficient information and cannot distinguish the types of bor-

10 According to a survey conducted by Graham and Harvey (2001), the majority of US large 
corporations use the CAPM as a method for estimating the cost of equity capital. 
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rowers. On the other hand, increasing the interest rate provides no help in dis
criminating among borrowers since a higher interest rate may be accepted by 
borrowers who are more likely to default. As a result, the volume of lending ac
tivity decreases, and so do the rates of new investments and capital formation. 
Even if credit rationing is absent, small quantities or low quality of information 
may direct savings to suboptimal uses while promising investment projects get 
no finance. Again, such distortions obstruct technological advancement in pro
duction and lower capital accumulation; eventually, they hurt real economic 
growth. 

As we saw in the previous paragraphs, well-functioning financial intermedi
aries and markets can mitigate problems of information asymmetry by produc
ing and distributing information about investment alternatives. So, as one might 
expect, the efficient performance of the financial system can positively affect 
macroeconomic performance. This view has received theoretical support from 
Greenwood and Jovanovic (1990) who develop an endogenous growth model 
where individuals have access to a production technology that converts with 
certainty k units of capital into δ k units of output. Formally, 

y = δ k (2.7) 

Where y denotes output, and δ is a technological constant. In addition to 
this technology, each individual / (/=1,2,..., N) has access to a distinct technol
ogy / (/=1,2 N) that produces θ + e, units of output per unit of capital in
vested. That is, 

y, = (θ + e,) k (2.8) 

where θ and e, are unknown ex ante and represent an aggregate technological 
shock (common across projects) and the project /'- specific technological 
shock, respectively. Depending now on the realizations of θ and e„ the sum (Θ 
+ e,) may be greater than, equal to or lower than δ. This implies that producer 
/' cannot know a priori which of the two technologies (the safe one or his own 
risky technology /-) is the more productive. In turn, lack of ex ante information 
about projects' returns may lead to an inefficient allocation of funds. Green
wood and Jovanovic suggest that an intermediary could overcome this infor
mation problem. By investing in a large number of individual risky projects and 
observing the composite technological shocks (Θ + ej) across projects, the in
termediary can infer the value of Θ. Once the aggregate technological shock is 
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known, the intermediary can allocate funds to the most productive technolo
gies contributing, in this way, to real economic growth. 

In another paper, Bencivenga and Smith (1993) study the consequences of 
credit rationing on real investments and growth. They do so in an endogenous 
growth model where the majority of investments are financed through credit 
and where the underlying problem faced by agents is one of information asym
metry. Specifically, there are two types of investors (borrowers) — low-risk (L) 
and high-risk (H). High-risk borrowers face a lower probability of operating their 
projects successfully than do low-risk borrowers. An additional difference be
tween the two types of borrower is that the Η-type ones face a higher opportu
nity cost than the L-type if they do not obtain credit. Lenders would be inter
ested to know each borrower's type so as to impose interest rates that reflect 
borrowers' probability of default. However, a borrower's type is assumed to be 
private information not available to lenders. To separate borrowers according 
to their type, lenders can offer debt contracts that include terms which will in
duce self selection of borrowers. Specifically, in equilibrium, Η-type borrowers 
are required to pay a higher interest rate on their loans; however, they receive 
finance with certainty. L-type borrowers are offered debt contracts that specify 
a low interest rate and a positive probability that they may be denied credit— 
that is, a positive fraction of L-type will be rationed. Bencivenga and Smith 
show that once credit rationing is added to a number of incentive compatibility 
constraints, it brings the desired results: borrowers do not misrepresent their 
types. However, credit rationing reduces growth since a number of otherwise 
profitable investments will not obtain credit and they will never start up. This re
sult allows us to infer that a reduction in what causes credit rationing, that is a 
reduction in the degree of asymmetric information, will reduce the number of 
rationed investment projects, and eventually, will enhance growth. Financial in
termediaries and markets can play this role. 

Bose and Cothren (1996, 1997) use modified versions of the Bencivenga 
and Smith (1993) model and arrive at slightly different results. Specifically, 
these authors show that the presence of financial intermediaries can mitigate 
asymmetric information problems and thus, it can reduce the level of credit ra
tioning. Nevertheless, the functioning of financial institutions in this direction 
does not necessarily have a positive growth effect. This is so because credit ra
tioning can be avoided if lenders screen borrowers and the screening technol
ogy is not costless. Bose and Cothren assume that the cost of acquiring infor
mation is proportional to the amount of the loan. Under this assumption the au-
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thors show that the transition from a credit rationing regime to a regime where 
investment projects are screened by lenders has two effects on capital accu
mulation. The first effect is of a positive sign since more productive investments 
are financed, therefore more capital is created. The second effect is negative: 
acquisition of information about investment projects absorbs funds and thereby 
reduces the size of loans. Which of the two effects is dominant depends on the 
efficiency of financial institutions in acquiring information and screening proj
ects; thus, the lower (higher) are the screening costs the higher (lower) will be 
the probability that the positive effect will dominate. If one now abandons the 
assumption of proportional screening costs and assumes that these costs are 
a decreasing function of the number of loans that an intermediary offers, then it 
is more likely that the positive growth effect will dominate. 

A common feature of the models presented above is that credit is provided 
only for investment purposes. Jappelli and Pagano (1994) rather than focusing 
on credit to investment projects consider the case where borrowers use their 
loans for consumption purposes. When this is the case, Jappelli and Pagano 
show that credit rationing imposes liquidity constraints on households. The re
sponse of the rationed households is an increase in their savings. In the context 
of an economy where growth is endogenously determined, the increase in the 
saving rates leads to higher rates of capital accumulation and economic 
growth. Hence, when only consumption loans are considered, asymmetric in
formation that leads to credit rationing has exactly the opposite growth effect. 

Instead of focusing solely on investment or consumption loans, Hung (2005) 
goes one step further and examines the macroeconomic consequences of 
asymmetric information when lenders provide both types of loans. Using a 
modified version of the Bencivenga and Smith (1993) model, Hung finds that a 
decrease in asymmetric information and credit rationing affects lending activity 
positively. However, an increase in the volume of loans does not necessarily 
stimulate economic growth. In particular, there are two opposite effects—a 
positive one, because of the increased number of funded investment projects, 
and a negative one because of the greater amount of funds that are diverted 
from productive uses to unproductive ones (consumption). Hung shows that 
the sign of the overall effect depends crucially on the development level of the 
economy. In developed economies where the financial intermediaries effi
ciently allocate funds among alternative uses the positive effect dominates. In 
less developed countries, where financial intermediaries perform poorly, the 
negative effect is dominant. 
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To sum up, there are a number of growth models that suggest that financia 
intermediaries, by resolving information problems can improve the quality ol 
credit allocation, and thus can enhance real economic growth. An additional is
sue that could be addressed in the same framework is the case of financial 
markets that provide information through financial market prices. For instance, 
explicitly analyzing stock market prices as aggregators and transmitters of in
formation within a general equilibrium growth model seems to be a fruitful area 
for future research. 

2.4 (Ex post) information asymmetries and the monitoring function 

The relationship between the financier (saver) and the recipient of finance 
(entrepreneur) can be viewed as a special case of an agency relationship un
der which the former is the principal and the latter is the agent. In thè case of a 
debt contract, the agent is obliged to undertake a course of actions so as to re
turn to the principal the initial borrowed amount plus the pre-specified interest. 
In the case of equity financing, the agent promises to perform those entrepre
neurial activities that will maximize the principal's equity wealth. 

No matter whether finance is provided via debt contracts or equity acquisi
tion, financial contracting is subject to the same problems as any other eco
nomic relationship that falls in the category of agency relationships. These 
problems arise because the interests of providers and recipients of funds do 
not necessarily coincide. On the one hand, financiers are mainly concerned 
with the flows of income their investment will generate. On the other hand, en
trepreneurs, or firm managers, in addition to the returns of actual investments 
are interested in private benefits. That is, as Jensen and Meckling (1976) argue, 
firms' managers derive utility from non-pecuniary benefits such as 

...the physical appointments of the office, the attractiveness of the secre
tarial staff, the level of the employee discipline, the kind and amount of char
itable contributions, personal relations ('love', 'respect', etc.) with employ
ees, a larger than optimal computer to play with, purchase of production in
puts from friends, etc.'. 

Obviously, the pursuit of non-pecuniary benefits takes place at the expense 
of the equity holders' interests. For example, were the managers to decide to 
pay huge amounts for luxury office furniture, this would automatically divert 
available funds from productive investments to unproductive ones. In turn, the 
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allocation of funds to unproductive uses reduces the firm's value, and therefore 
the wealth of the equity holders. 

In many circumstances, entrepreneurs may seek to obtain pecuniary private 
benefits as well. Such pecuniary benefits, for example, arise when the firm is fi
nanced through debt and the entrepreneur adopts high-return but risky invest
ment policies. If the investments prove successful for the firm, the entrepreneur 
retains the excess profit and the creditors receive the principal amount plus the 
pre-specified interest. If the investments fail then the firm goes bankrupt and 
the creditors receive a small portion (if any) of the initial amount they have lent 
to the firm. Hence, creditors bear all the excessive risk. 

In a corresponding way, the entrepreneur can generate private gains by 
simply misrepresenting the outcome of his investment projects. In this case, 
the entrepreneur does allocate the creditors' funds to those projects he has 
promised to undertake. However, no matter whether the projects are success
ful or not, the entrepreneur reports to creditors a bad outcome. In this fashion, 
creditors receive the lowest possible payoff even if the firm's investment has 
been brought successfully to completion. 

Interestingly, though ex ante information acquisition and processing helps 
to mitigate adverse selection problems, it cannot resolve moral hazard prob
lems of the type described here. Or to put it differently, decisions cannot be 
based solely on the information possessed ex ante in order to deal with infor
mation asymmetry problems that arise ex post. Indeed, as Hart (2001) states, 
'...the relationship between an entrepreneur (or manager) and investors is dy
namic rather than static. As the relationship develops over time, eventualities 
arise that could not easily have been foreseen...'. Once the interests of finan
ciers and recipients of funds are not perfectly aligned, this dynamic element of 
financial relationships implies that financiers need to acquire information and 
screen the recipients of finance as long as this relationship evolves over time. In 
Dther words, creditors or equity holders must monitor the entrepreneur (or the 
Tianager) so as to guarantee that the latter will not be engaged in activities that 
are against their interests. 

2.4.1 Financial intermediaries as monitors 

A number of studies have considered the issue of monitoring entrepreneur-
al (or managerial) actions in the presence of ex post information asymmetries. 
Seminal in this literature has been the work of Townsend (1979) which was the 
irst to emphasize the costly character of monitoring. Townsend uses a simple 
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model of borrowing and lending where the outcome of the project being fi
nanced is known ex post only to the borrower. Owing to this information asym
metry, the contractors cannot exchange contingent claims: the solution is to 
write a simple debt contract with the provision that verification will take place if 
the borrower reports a bad outcome. The verification procedure is deterministic 
in nature in the sense that it is undertaken with probability one (zero) if a bad 
(good) outcome is reported. Once verification has occurred it reveals perfectly 
the outcome of the project and the borrower incurs the auditing costs. In a very 
similar environment, Gale and Hellwing (1985) and Mookherjee and P'NG 
(1989) show that a random verification procedure dominates a deterministic 
one. That is, auditing in bad states with a probability less than one ensures that 
the borrower will not lie and simultaneously reduces the expected monitoring 
costs. 

Though these papers are insightful about the characteristics of debt con
tracts with the provision of monitoring, they do not model explicitly who actually 
performs the function of monitoring. Diamond (1984) was the first to analyze 
this issue formally. In a simple model of firm borrowing and a large base of po
tential lenders, Diamond argues that monitoring should be delegated to finan
cial intermediaries such as deposit banks. His argument follows from the ob
servation that monitoring costs increase with the number of lenders that pro
vide finance to a single borrower if each lender monitors the borrower sepa
rately. A depository institution, by collecting funds from the public and acting as 
a single lender, can minimize monitoring costs. The example that follows will 
make Diamond's point clear. 

Example 3: Suppose that an entrepreneur with zero wealth and no endow
ments has access to an investment project that requires 1 unit of inputs (capital) 
in order to start up and produce a consumption good. Assume further that there 
are many potential borrowers each of which is endowed with %,> ί"7 > Ό units of 
capital. Hence, to start up his project, the entrepreneur needs to borrow from at 
least m lenders. Suppose now that the outcome of the entrepreneur's produc
tion efforts is not observable by lender / (/ = 1,2 m) unless / pays Κ monetary 

units to monitor the entrepreneur. Under this specification the total monitoring 
expenditures will be m Κ monetary units. Obviously, the individual lenders can 
strictly do better if they invest their endowment with a financial intermediary and 
let the intermediary perform the function of monitoring the borrower. In this 
case, the total monitoring cost will be reduced to Κ monetary units. 
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As this example highlights, in the presence of ex post information asymme
try, intermediated lending eliminates the duplication of monitoring efforts and 
thus reduces the corresponding costs. This is the cost advantage of intermedi
ated lending over direct lending.11 

Another obvious advantage of intermediated lending is that financial inter
mediaries have a much greater monitoring capacity than individual capital 
providers. That is, intermediaries can monitor a large number of borrowers and 
simultaneously retain a high quality of the monitoring services they offer. This is 
explained by two facts. First, monitoring is a demanding activity: it requires the 
monitor to have (a) auditing abilities, (b) specialized knowledge about the busi
ness the borrower is in, (c) a record of the borrower's credit history, and (d) suf
ficient resources to cover the monitoring costs. Individual savers who meet 
these requirements are very scarce in any economy. On the contrary, monitor
ing skills of this kind are commonly observed characteristics of financial inter
mediaries. Secondly, by their very nature, intermediaries are engaged in long-
run relationships with borrowers. This implies that once a borrower is satisfied 
with the intermediary he deals with, he has an incentive to avoid opportunistic 
behaviour and always report truthfully so as to maintain his credit line with the 
intermediary. On the other hand, 'relationship finance' facilitates effective mon
itoring because it allows the intermediary to choose the optimal amount of 
monitoring efforts. That is, as the intermediary learns about a borrower's type 
and characteristics (e.g. attitudes toward risk, honesty, entrepreneurial ability, 
etc.) it takes those monitoring actions that are tailor-made for the specific bor
rower. 

In an interesting paper, Diamond (1991) offers another line of argument 
about the role of financial intermediaries in providing monitoring services. 
Specifically, Diamond argues that unlike large and well-established firms, new 
small firms have no credit history or the means to communicate information 
about their businesses. Because of this informational opacity, the external 
funding of new firms necessitates the adoption of intensive monitoring activity 
that individual lenders might be reluctant or unable to undertake. In such 
cases, intermediated financing can play an important role because of the inter
mediaries' expertise in addressing information problems through effective 
monitoring. As firms grow and repay their loans to the intermediaries that mon-

ln a slightly different setting, Williamson (1986) arrives at the same conclusion. 
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itor, any renewal of a loan acts as a signal to potential lenders that the borrow 
ing firms in question have good prospects. Hence, small firms may have sub 
stantial gains if they borrow from an intermediary that monitors: first, they gei 
funds that individual small investors are reluctant to provide; secondly, they ac
quire a reputation which will enable their future external financing without the 
need for intensive and costly monitoring. 

2.4.2 Financial markets and monitoring 

Like financial intermediaries, financial markets and particularly stock mar
kets also have the potential to ameliorate agency problems by monitoring the 
performance of firms' management. Once again, research has shown that 
stock markets play this vital role through the price mechanism. To illustrate this 
point we shall borrow the theoretical paradigm provided by Allen (1993). 

Allen starts his analysis with two observations. The first is that a public com
pany's value depends, among other things, on the actions undertaken by its 
management—that is, the more efficiently the firm is managed the higher is its 
value, and conversely. The second observation is that different shareholders, 
either because they have different information or because they interpret differ
ently the same information, hold different views about the management's opti
mal course of actions. Hence, although a company's shareholders have a com
mon interest in the company, their evaluations of managers' actions are very 
likely to differ from each other. According to Allen this plurality of evaluations is 
not a problem. Specifically, Allen argues that each shareholder's evaluation 
constitutes a distinct piece of information which is reflected in each share
holder's trading of the share. If a shareholder considers that the firm is well-run 
he will either retain the shares that he already possesses or he will try to acquire 
more. On the contrary, if the same shareholder believes that managers pursue 
their own private profits by diverting some of the firm's value to themselves then 
he can be expected to try to sell his shares. All these possible trades that are 
undertaken by a wide range of shareholders have an effect on the price of the 
share, which means that the latter contains useful information about manage
rial performance. So, an increase in the price of the share is an indication that 
shareholders accept the managers' policy. The opposite situation—that is, a 
decrease in the price of the share—is a signal that managers' actions are not 
approved by the shareholders. In particular, a continuous depreciation of the 
share may function either as a strong indication that shareholders favour a 
change in the management of the firm or as an alert that a takeover bid may be 
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placed in the near future. From this perspective, managers should be reluctant 
to engage in selfish behaviour and actions that are against the interests of the 
shareholders. 

The disciplinary role of takeovers for managerial behaviour has received 
special attention in two earlier papers by Grossman and Hart (1980) and 
Scharfstein (1988). Grossman and Hart (1980) argue that efficient managerial 
performance can be enforced either through a well-designed managerial in
centive contract or through the takeover mechanism. Scharfstein (1988) goes 
one step further and argues that takeover threats constitute a superior instru
ment in improving management efficiency. Scharfstein reaches this conclusion 
using a model where shareholders lack some pieces of information; specifi
cally, when a public company makes bad announcements, shareholders may 
not be able to distinguish whether this is derived from the management's poor 
decisions or from exogenous environmental factors. On the one hand, informa
tional constraints of this type increase the probability that managers will be 
wrongly judged. Shareholders, for instance, might have the mistaken belief that 
the company's bad performance is the result of unfavourable external factors, 
while it is actually inefficient management that brought poor results. On the 
other hand, situations like this create a financial opportunity for investors who 
are not subject to the same informational constraints. For example, awareness 
that the value of a firm is low owing to poor managerial performance (and that 
a change of management will likely produce a positive impact on the firm's fu
ture value) constitutes a strong incentive for informed investors to take control 
Df the company by buying most of its outstanding shares.12 Given that a 
takeover is inevitably tied to a change in the management, managers are 
forced to maximize the firm's value so as to eliminate the risk of being replaced. 

In another interesting paper by Holmstrom and Tirole (1993), it is the specu-
ators' activity that adds to the value of a stock market as monitor of managerial 
Derformance. According to these authors, speculators' concern with making 
Drofits from share trading stimulates the acquisition of information about public 
:ompanies. Specifically, speculators are primarily interested in detecting how 
Tianagerial actions will affect the overall performance and value of a firm. 
3ased on this information, speculators make calculations and forecasts about 

2 In this setting, the current market prices of outstanding shares are low because they re-
lect the beliefs of uninformed shareholders. 
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the future value of firms and proceed to share trading with other market partici
pants. Inevitably, speculators' actions in the stock market affect stock prices. 
Thus, as Holmstrom and Tirole conclude, a firm's '...stock price incorporates 
(managerial) performance information that cannot be extracted from the firm's 
current or future profit data'. 

Thus, given that stock prices provide a good indicator of managerial per
formance, Dow and Gorton (1997) suggest that managers could be monitored 
by letting their compensation be based on stock prices. For instance, man
agers can be offered contracts that allow managerial compensation to be a 
positive function of the stock price of the firm. Once managers are rewarded for 
their efforts they are expected to behave in a way so as to maximize the firm's 
value13. 

2.4.3 Resolution of (ex post) asymmetric information problems and economic 
growth 

By providing monitoring services —explicitly or implicitly—the financial sys
tem can improve the growth prospects of the real economy. There are basically 
two reasons that explain this positive influence from the financial to the real sec
tor of the economy. First, financial institutions reduce the costs that are associ
ated with monitoring: this implies that, in the aggregate, a larger fraction of sav
ings is available for productive activities. Secondly, financial institutions provide 
monitoring services of a higher quality. Better monitoring helps to avoid the 
waste of resources in less productive uses (e.g. consumption of 'perks' by 
managers and entrepreneurs), and simultaneously induces the recipients of 
funds to behave more efficiently and to select the most profitable investment 
projects. 

The monitoring function of financial institutions and its impact on real eco
nomic activity has been modelled by Boyd and Smith (1998) and Huybens and 
Smith (1999). In both papers the authors develop neoclassical growth models 
with money and distinct technologies for producing capital. Owing to indivisi
bilities, the use of high return technologies for producing capital requires the 
combination of internal and external finance. When this is the case, borrowing 
is subject to a standard costly state verification (CSV) problem which creates a 

13 Obviously, there exist other compensation arrangements which can also align managers' 
and shareholders' interests. For example, one may think of compensation packages that 
combine managers' salaries and payments in the form of the firm's stocks. 
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role for financial intermediaries. Specifically, the intermediaries' prime task is to 
offer monitoring services on behalf of their depositors. In turn, delegation of 
monitoring mitigates the effects of the CSV problem: because no duplication of 
monitoring costs occurs, a smaller amount of capital in process14 is consumed 
during the monitoring process and thus the economy enjoys a higher rate of 
capital accumulation. 

Another key finding of these papers is that the economy's wealth, measured 
in terms of capital stock, affects positively the efficiency of financial intermedi
aries in dealing with CSV problems. The rationale behind this finding is simple. 
Given the neoclassical character of the production function, the higher the level 
of the capital stock the higher is the real wage that workers receive, and there
fore, the greater is the level of net worth of potential producers of capital.15 

However, as Bernanke and Gertler (1989) have noted, there exists an inverse 
relation between the borrower's wealth and the corresponding agency costs of 
a lender-borrower relationship. In other words, the greater is the financial con
tribution of the producer to his own investment project, the lower is the required 
amount for external finance and, therefore, the lower are the corresponding 
monitoring costs. 

Within a slightly different framework, Boyd and Smith (1997) show that inter
national financial flows are directed towards wealthier countries.16 To explain 
why lenders show preference to wealthier countries, Boyd and Smith use the 
same line of reasoning described above—that is, in countries where income is 
high, producers of capital (borrowers) provide higher amounts of internal fi
nance than their counterparts do in less wealthy countries. By implication, lend
ing activity in wealthy countries is characterized by lower monitoring costs and, 
therefore, higher returns on loans. Given thus the competitive pressure on fi
nancial intermediaries to offer high deposit rates, it is natural to expect that 
bank and non-bank institutions will choose to finance investors in the rich coun
tries. Hence, under the presence of different monitoring costs across countries, 
the unconstrained operation of international credit markets can be a source of 
non-convergence phenomena: rich countries absorb the largest fraction of the 

14 It is a standard practice in the finance-growth literature to measure the costs associated 
with financial transacting in terms of units of capital in process. 
15 Prior to any entrepreneurial activity, producers' wealth is assumed to consist entirely of the 
wage- income they had earned as young workers. 
16 These authors adopt the same structure except that they consider an open-economy ver
sion of the Boyd and Smith (1998) model. 
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world's savings and therefore they have the potential to obtain higher eco
nomic growth than poor countries. 

In the above models, financial intermediation expands the potential of the 
real economy to grow faster. Nevertheless, financial intermediaries have a pas
sive role—that is, intermediaries' monitoring efficiency depends on the ability of 
borrowers to provide internal finance which in turn depends on the capital 
stock of the economy. Hence, causation runs from the real economy to the fi
nancial sector. In two other papers written by Blackburn and Hung (1998) and 
Michelacci and Suarez (2004), financial intermediaries have a predominant 
role. Blackburn and Hung (1998) develop a model where research and devel
opment (R&D) activity is essential for the production of final output. By its na
ture, however, the outcome of R&D activity is to private information, which 
means that its external finance requires intensive monitoring. This may raise to
tal costs of R&D above the level that many firms can afford. Financial interme
diaries, by providing monitoring services, eliminate the duplication of monitor
ing effort implied by direct lending thereby generating substantial cost savings. 
As a result, more firms are encouraged to undertake R&D activity. 

Michelacci and Suarez (2004) argue that intermediaries' monitoring activity 
and stock market financing exert a positive influence on business creation. 
Their argument goes as follows. Newly-born firms, because they have no credit 
history or because their prospects are not clear, are likely to face difficulties in 
obtaining finance by going public. Their alternative is to apply for credit to fi
nancial intermediaries. Financial intermediaries, like banks or venture capital
ists, are better equipped to distinguish those firms with sound projects and 
monitor efficiently the new startups. However, their capacity to provide credit is 
not unlimited. Usually, there is excess demand for credit by new firms, implying 
that institutional monitors are in a position to extract rents from borrowers. To 
avoid these rents, firms that reach maturity can seek to obtain finance from the 
stock market. As a result, the available funds of institutional monitors increase 
and more new firms can receive finance. Growth in this environment occurs be
cause of the increased rate of business creation. Specifically, new businesses 
are usually creative and innovative. The knowledge generated by innovative ac
tivities leads gradually to a higher rate of technological progress which is a fun
damental element for more economic growth. 

One caveat regarding the above models is that the monitoring function, 
when modelled explicitly, is a one-shot action. In reality, however, the monitor
ing process is a dynamic rather than a static one. In a recent paper, Smith and 
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Wang (2006) take into account the dynamic character of the monitoring 
process and compare the effects implied by dynamic and static financial con
tracting on macroeconomic variables. They show that when monitoring costs 
exceed a critical value, static monitoring reduces the fraction of agents who de
cide to become entrepreneurs. As a consequence, fewer entrepreneurial proj
ects are undertaken and less output is produced. Though this is an important 
finding, it would be interesting to study the same issue in a pure growth model 
and check that the same result is reached. This could be the subject of future 
research. 

2.5 Liquidity uncertainty and liquidity provision by financial institutions 

Providers and recipients of finance are both exposed to liquidity shocks.17 In 
the case of a firm, a liquidity shock can be interpreted as a large reduction of 
earnings or a cost overrun that coincides with payments that have to be made 
to investors (e.g., dividends and share repurchases and/or debt repayments). 
On the other hand, the individual consumer/saver may feel liquidity constrained 
because of a sudden illness or an accident. Liquidity shocks are not necessar-
ly of a negative nature, though. For instance, a firm that has already invested 
ts available funds in a project may have a new investment opportunity with bet-
:er prospects. Also, the individual saver who has locked up his surplus in a 
3iven investment may have the chance to buy a house or a car at a bargain 
xice. 

Uncertainty about future liquidity needs would be of minor importance if in
vestments in productive projects were highly liquid.18 If this were the case, any 
;ash-poor19 economic entity suffering a liquidity shock could simply convert its 
issets into cash in order to meet its liquidity needs. Practically, however, in-
restments in productive projects are highly illiquid. Take, for instance, the case 
>f investments in physical capital (e.g. machinery, automation systems, build-
igs, etc.) or that of investments in research and development. Usually such in-
estments are highly irreversible and take a long time to mature and produce 

7 The term liquidity shock is used to describe a situation where an economic entity—a con-
umer or a firm —is faced with a sudden, unpredictable, and usually urgent need for liquidity. 
ì Generally speaking, an asset is considered as liquid if its owner can promptly and without 
ost convert it into cash or any cash equivalent. 
' As in Tirole (2006), the usage of the term 'cash-poor' implies that wealthy economic enti-
3S are not immune to liquidity shocks. 
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income. Accordingly, interrupting and liquidating an investment project before 

its maturity date will generate only a salvage value (if any) per unit invested ini

tially in the project.2 0 

Economic entities basically have two ways to insure themselves against liq

uidity shocks. The first is to keep a fraction of their available funds in the form of 

cash or any other asset that is liquid; the second is to make use of the facilities 

offered by financial intermediaries and markets. In the following paragraphs we 

explain why economic entities can do strictly better if they follow the second 

path. 

2.5.1 Liquidity provision and financial intermediaries 

The vast majority of the literature on financial intermediation and liquidity 

provision is based on the two seminal papers by Bryant (1980) and Diamond 

and Dybvig (1983). So it will be convenient to start the analysis with an exam

ple-economy that resembles that considered in these two papers. 

Example 4: Consider an economy with three periods (f = 0,1,2) that is pop

ulated by a continuum of ex ante identical agents of measure 1. There is a sin

gle good that can be consumed or invested in any available technology and 

each agent is endowed with one unit of this good at t = 0. Agents do not care 

about date 0 consumption and their preferences are presented by 

[υ{ολ) if impatient with probability Λ 

- \φ2) if patient with probability (1-Λ) (2.9) 

where A e (0,1) and u() satisfies u'(·) >0,ι/·(·) <0, if(0) = », and 
-cu"(c) 

u'(c) 
>1 

Each agent learns privately his type at the beginning of period 1. 2 1 Wealth 

can be transferred across periods by using any of the two available technolo

gies. The first technology is a short-term (storage) technology that yields one 

2 0 Investments in human capital are not the exception to this rule. The simplest possible ex
ample is the case of an individual who uses her surplus to fund her college expenditures 
(e.g. tuition fees, accommodation expenses, etc.). If the individual does not complete her 
studies and liquidate her investment, she will receive a zero payoff. In other words, her edu
cational investment has a zero liquidation value. 
2 1 This assumption implies that traditional Arrow-Debreu securities—that is, securities with 
payoffs contingent on an agent's type—are not available. 
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unit of the good after one period per unit invested. The second technology is a 
non-random long-term constant-returns-to-scale technology that yields nothing 
at date 1 and R> 1 units of the good at date 2 per unit of investment at date 0. 
Given these investment alternatives and endowments, an agent constructs his 
portfolio so as to maximize his expected utility: E[iy(c1(c2)] = AÎV(C1) + (1-A)L/(C2). 

The timing of events is summarized in Figure 1. 

FIGURE 2.1 
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The above example describes an economy in which agents are subject to 
individual liquidity shocks. There is no aggregate uncertainty since each agent 
faces the same fixed probability λ of being impatient and λ is common knowl
edge ex ante. In this environment, and under a financially autarkic regime, 
agents invest positive fractions of their endowment in both technologies at date 
0. However, there is an over-investment in storage. This is because agents are 
risk-averse and have a desire to insure themselves against the probability of 
being impatient consumers. At date 1, agents who exhibit impatience abandon 
long-term investments before maturity because they do not value date 2 con
sumption. Once the production of interrupted projects is zero, these agents 
consume out of the good they have stored through the short-term technology. 
Agents who turn out to be patient carry on their long-term investments until ma
turity and consume at date 2. Their consumption is the sum of the good they 
have stored and the good produced by the long-term investment they had initi-
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ated at date 0 . It is quite obvious that this type of self-provision of liquidity is 
inefficient. 

Consider now the same environment in the presence of perfectly competi
tive financial intermediaries, such as banks. Banks accept deposits from the 
public and offer in exchange deposit contracts with time-dependent payoffs. 
Assuming that deposit contracts cannot be traded in a secondary market,23 

competition puts pressure on banks to offer time-dependent deposit returns 
that maximize the representative depositor's expected utility. Specifically, by 
pooling the public's funds, a bank can make use of the law of large numbers 
and predict with accuracy that a fraction Λ (1 -Λ) of its depositors will withdraw 
at t =1 (t =2). This information enables the bank to avoid unnecessary liquida
tions and service withdrawals at dates 1 and 2 using each time the proceeds of 
the investment project with the highest return.24 Thus, the returns from the 
short-term asset (storage) are used to finance early withdrawals while the re
turns from the long-term asset are used to finance late withdrawals.25 By pool
ing the public's funds, acting as a delegated investors and issuing claims on 
their own productive assets, banks improve upon the financially autarkic out
come. In particular, as Bryant (1980) and Diamond and Dybvig (1983) show, 
the presence of banks leads to a Pareto-optimal equilibrium outcome. 

Qi (1994), Bhattacharya and Padilla (1996), and Fulghieri and Rovelli (1998) 
consider economies that share the characteristics of the economy in Example 
1, other than those related to timing and demographic structure. Specifically, it 
is assumed that there are infinitely many (identical) overlapping generations of 
agents, each of which is born at each time point f e {0,1,2,..., oo} and lives for 
three periods. The innovation made in these papers is that banks are long-lived 

2 2 The consumption allocation obtained under financial autarky satisfies: c? < 1 and c£ < R-
2 3 This is equivalent to say that depositors cannot misrepresent their type. The hidden role of 
this assumption will become clear in subsection 2.5.3 where it will be assumed that trade of 
deposit contracts is permitted. 
2 4 Though it is very likely that a fraction Λ (1 -Λ) of a bank's depositors will be willing to with
draw at date 1 (date 2), statistics do not guarantee that this will be the case. Naturally, one 
then may wonder what happens if the actual levels of withdrawals (say at date 1) differ from 
those predicted by the bank. Bhattacharya and Gale (1987) show that, in this case, banks 
can participate in an interbank market and exchange assets with each other according to 
their liquidity needs. For instance, banks that suffer a shortage of liquidity will offer claims on 
the long-term investment in exchange for liquid assets. Liquid assets will be supplied by 
those banks with a surplus of liquidity. 
2 5 The consumption allocation under the presence of banks satisfies 1 < cf < cf < R. 
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and are not identified with any given generation. With this specification, invest
ment in the short-term asset is unnecessary. This means that banks can com
mit the endowment of each new generation t to investment in the long-term as
set that yields the higher return. Assuming now that individuals cannot misrep
resent their types and age, at each time point f withdrawals by generation t - 1 
impatient types and by generation t-2 patient types can be financed out of the 
proceeds of the long-term technology started two periods earlier (see Fig. 2). 
Hence, by transforming the economy's illiquid assets (long-term investment 
projects) into liquid ones (deposit contracts redeemable on demand), long-
lived banks have a greater flexibility to provide optimal (intergenerational) liq
uidity insurance and implement at each period the optimal consumption allo
cation (ci j .cf,)26 . 

FIGURE 2.2 
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The crucial assumption shared by the above models is that liquidity shocks 
are independent so that there is no aggregate uncertainty. Hellwing (1994) 
goes one step further and explores banks' efficiency in dealing with aggregate 
jncertainty. The point of departure between his (static) model and the above 
nodels is the randomness of the short-term technology. Specifically, it as
sumes that reinvestment in the short-asset yields the random return r which 
nay be high (r = rH > R) or low (r = rL < R). The value of r becomes public 
<nowledge at date 1 (see Fig. 3). 

IB Specifically, this consumption allocation satisfies c\t = c£t = R, Vf 
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FIGURE 2.3 
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In this environment, Hellwing shows that banks can do better by investing a 
larger (smaller) fraction of their deposits in the short-asset (long-term) relative 
to what they would invest in the absence of reinvestment opportunities. Now, 
high realization of r will induce banks to reinvest a portion of their date 1 in
come27 in the short-term asset. In the opposite case, no reinvestment occurs 
and banks simply match the term structures of investment and consumption. In 
the first (second) case impatient (patient) depositors receive lower deposit 
rates than those they would receive in the absence of aggregate uncertainty. 
Hence, in the presence of aggregate uncertainty, banks can only provide in
complete liquidity insurance. 

Holmstrom and Tirole (1998) examine the same issue in a totally different 
setting. Specifically, these authors consider an entrepreneurial model of moral 
hazard where liquidity demand stems from the production side of the economy. 
In their model, firms invest in projects that take a long time to produce income. 
Before the maturity date of these investments, firms are faced with liquidity 
shocks. To withstand these liquidity shocks and continue their projects, firms 
can use a credit line with a bank. However, firms cannot borrow against their 
full value; moral hazard considerations reduce a firm's market value to less 
than its full value, and thus put a lower limit on a firm's borrowing capacity. As 
a consequence, when liquidity shocks are sufficiently large and identical 
across firms, banks cannot service liquidity demand. The reason is simple: it is 
not rational for banks to make loans whose value, in the aggregate, is greater 

2 7 Recall that banks' date 1 income is generated by investments in the short-term asset initi
ated at date 0. 
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than the market value of the productive sector. To put it differently, a necessary 
condition for banks to lend to the productive sector is that loans will produce, 
on average, a non-negative return. This condition is violated in the case of large 
and identical liquidity shocks across firms. 

Using a dynamic version of the Diamond and Dybvig model, Marini (2005) 
can be distinguished from the above models since he shows that financial in
termediation can provide complete liquidity insurance even in the presence of 
aggregate uncertainty. The explanation for this differentiation lies in the as
sumption Marini makes about the ownership structure of financial intermedi
aries. Specifically, instead of modelling banks as coalitions of agents (mutual 
banks), Marini assumes that banks are formed and run by their risk-neutral and 
wealthy owners. Thus, provided that banks' equity capital (or alternatively, 
bankers' capital) is sufficiently high, banks can use it to service liquidity needs. 

To sum up, the introduction of financial intermediaries into an environment 
where households and/or producers are subject to individual liquidity shocks 
has the result of improving the investment and consumption allocations relative 
to a financially autarkic regime. Specifically, by pooling the public's funds and 
dealing with a large number of agents, intermediaries (a) resolve individual un
certainty, (b) facilitate investment in productive projects, and (c) cross-subsi
dize households (or firms). Aggregate uncertainty, however, undermines the ef
ficiency of financial intermediation. In this case, the extent to which liquidity de
mand is covered depends on the type and the size of the liquidity shocks. 

2.5.2 Liquidity provision and financial markets 

Consider the economy of Example 1 and suppose that instead of investing 
through financial intermediaries, individuals are now allowed to issue and ex
change financial assets in an ex post securities market.28 Once again, individu
als' ultimate goal is to attain maximum utility. To do so, they invest their en
dowments in storage and the long-term technology at date 0. In, succession, 
and after the realization of individual shocks (date 1), investors reconstruct their 
portfolio so as to satisfy their liquidity needs. Specifically, an individual who 
turns out to be impatient is expected to issue claims on his long-term project 

28 By definition the term 'ex post securities market' is used to describe a situation where fi
nancial trade takes place only after the resolution of uncertainty. In the present framework, 
direct exchange of securities is meaningless since individual liquidity shocks are not publicly 
verifiable. 
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and sell them in exchange for the stored good. In the same manner, an individ
ual who turns out to be patient is expected to give up his storage of the good in 
exchange for claims on the long-term technology. According to this specifica
tion, at date 1 there is a single type of financial asset which represents a claim 
on the long-term technology. This asset commands the price Ρ and delivers R 
units of the consumption good at date 2. 

Let now / (1 - i) denote the fraction of the representative agent's endowment 
that is invested in the storage (long-term) technology. Market clearing in the se
curities market requires that the value of the amount of securities held by impa
tient consumers [λ(1- i)P] be equal to the demand that stems from patient con
sumers [(1-λ)/'], that is, 

λ(1-/)Ρ = (1-λ)/ or P = j ^ (2.10) 

Notice, however, that if both technologies are to be used in equilibrium, no 
arbitrage in the securities market requires that Ρ = 1. Because, if Ρ > 1 (Ρ < 1) 
each individual can do strictly better by investing only in the long-term (storage) 
technology. Given now that Ρ = 1, it is straightforward to show that direct finan
cial trade give rise to investment and consumption allocations that satisfy / = A 
and 1 = c f < C2 = R respectively. 

In general, like financial intermediaries, financial markets (a) do provide liq
uidity to those who need it, (b) prevent premature liquidation or abandonment 
of productive investments, and (c) facilitate investors to consume exclusively 
out of productive processes with the highest return at any one time. However, 
unlike financial intermediaries, financial markets do not flatten the market yield 
curve. In particular, when individuals issue and exchange securities with each 
other directly, the market yield curve coincides with the technological one. As a 
consequence, financial markets provide only partial liquidity insurance.29 The 
explanation for this result is simple. With direct financial trade, individuals' in
vestment actions are governed by the non-arbitrage and market clearing con
ditions; the conditions for utility maximization play a secondary role, if any.30 

2 9 This is true as long as individuals' coefficient of relative risk aversion exceeds 1. In the 
case that individuals have logarithmic preferences, financial markets provide complete liq
uidity insurance. 
3 0 The analysis and conclusions one derives by examining these issues in a dynamic frame
work are strongly analogous to the preceding ones, and are therefore omitted here. 
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2.5.3 Financial markets and intermediaries — coexistence 

Until now it has been assumed that financial intermediaries and markets do 
not coexist and that deposit contracts cannot be traded among individuals. Fol
lowing Jacklin (1987), Haubrich and King (1990), and Von Thadden (1997) we 
now generalize the analysis and let intermediaries and markets coexist. We as
sume also, as do these authors, that deposit contracts can be freely traded in a 
secondary market. The remaining structure of the economy is as described in 
Example 1. 

Without any further assumptions, consider the following investment strat
egy. Individual / invests his entire endowment in the high-return technology at 
date 0. At date 1 / learns whether he is an impatient or a patient consumer. If / 
turns out to be a patient consumer, he simply continues his investment till ma
turity and consumes at date 2 c{ = R(= c^1 > c f ). If / happens to be an impa
tient consumer, he can issue and offer claims on his investment in exchange for 
a deposit contract held by any depository who is patient. This trade is mutually 
beneficial for / and / because the two individuals will consume c\ (> c f = 1) 
and c^ = R (= C21 > c f ) respectively. 

The strategy just described enables any individual ie [0,1] to enjoy the ben
efits of liquidity insurance provided by banks—whenever it is in his interest to 
do so—and simultaneously, to enjoy the financial market's higher return — 
whenever he feels no need for such insurance. Clearly, if agents have the op
portunity to pursue this strategy, banks' efficiency in providing liquidity insur
ance is eroded, or, to put it differently, financial markets undermine banks' in
surance function. Jacklin (1987) and others show that in this case the only in
centive compatible deposit contracts that banks can offer are those whose pay
offs replicate the financial market outcome. 

Diamond (1997) responded to this critique by arguing that only a fraction of 
the public has direct access to the financial market. Now, the fewer the partici
pants in the financial market, the lower will be the demand for claims on the 
long-term technology and, therefore, the lower will be the market price of such 
securities. But then, the lower will be the level of liquidity obtained by those who 
have been hit by an adverse liquidity shock and who sell securities. In anticipa
tion of this situation, investors are expected to over-invest in low-return but self-
liquidating assets in order to insure themselves against the possibility of being 
deprived of liquidity. As Diamond argues, banks can absorb excess liquidity 
demand and, therefore, they can mitigate the adverse consequences of limited 
participation in the financial market. Thus, banks' role in liquidity provision is 
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valid even when financial markets are active and also provide liquidity. 
To sum up: with respect to the liquidity function, financial intermediaries and 

markets are perfect substitutes as long as there is full participation in the finan
cial markets. The relation between the two types of financial institutions is 
changed if financial markets are characterized by limited participation. In this 
case intermediaries and markets are complements rather than substitutes. 

2.5.4 Liquidity provision and economic growth 

The analysis in Subsections 2.5.1 and 2.5.2 made it clear that financial inter
mediaries and markets—by providing liquidity—facilitate the channelling of 
funds into more productive uses. Nevertheless, none of the above articles ex
amined explicitly the connection between liquidity provision and capital accu
mulation. 

Among the first who investigated this issue explicitly was Levine (1991). 
Levine considers an economy where growth is endogenous and where the 
population consists of an infinite sequence of three-period-lived overlapping 
generations. Production takes place in firms that have access to a two-period, 
two-stage production technology. This is described by the following two rela
tions: 

ht+2 = HWt

5

+2(wtf 1 < δ, 0 < ε < 1 (2.11) 

yt+2 =ht+2Ut-+

e

2 0 < θ < 1 (2.12) 

where ht+2 denotes the human capital of an individual born at who has invested 
resources wt in his firm. Wt+2 is a positive externality in the accumulation of hu
man capital and denotes the average quantity of resources maintained in firms 
between t and f + 2. yt+2 is the final output produced by a firm that uses L units 
of labour. The first relation describes the first stage in the production process 
where individuals accumulate human capital. The second relation gives final 
output as a function of human capital and labour. As for households, these 
have the same preference structure as Diamond and Dybvig (1983). In this en
vironment, individual liquidity shocks result in premature liquidations of firms' 
investments. This means that agents who need to consume early, consume 
only a tiny value of their initial investments and are therefore discouraged from 
investing in firms in the first place. Firm underinvestment is a problematic situa
tion which can be reversed with the emergence of stock markets. Specifically, 
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by allowing investors to issue and exchange firm equities according to their liq
uidity needs, stock markets make firm investments more tractable and prevent 
premature liquidations. Now, as more and more resources are maintained in 
firms, human capital accumulation increases (Eq. 2.11), therefore larger final 
output is produced (Eq. 2.12). 

Bencivenga, Smith and Starr (1996a, 1996b) investigate the same issue in a 
slightly different framework with no uncertainty. The distinctive feature of their 
model is that there are several technologies for producing capital. These tech
nologies differ in their productivities and gestation periods. Specifically, it is as
sumed that the more productive is a given technology, the longer the time pe
riod required to produce finished capital. In turn, the lengthier is the gestation 
period of a given technology, the higher will be the frequency of financial trans
actions that are needed for the production process to be completed. This is be
cause agents who live for two periods and have no bequest motives will never 
adopt technologies that produce income after they have died, unless they can 
issue and sell claims on their projects to the new generation. Such ownership 
transfers across generations can be carried out via the stock market. Ben
civenga et al. show that the more liquidity the stock market provides—or équiv
alent^, the lower are the costs per financial transaction—the longer and the 
more productive will be the technology adopted in equilibrium. Does this mean 
that financial markets necessarily increase the rate of capital accumulation? 
Unfortunately, one cannot give a definite answer. The reason is that more pro
ductive technologies with lengthy gestation periods require more financial 
transactions. This means that more and more funds are diverted from new in
vestments to already-existing but immature capital. Thus, the impact of finan
cial markets on growth depends on which of the two effects dominates. 

Bencivenga and Smith (1991) consider a three-period-lived overlapping 
generations model with endogenous growth and two technologies for produc
ing capital. The focus here is on financial intermediaries. Specifically, in an en
vironment where agents have the same preferences as in Diamond and Dybvig 
(1983), financial intermediaries arise to provide liquidity insurance. In doing so, 
they direct funds to the more productive but illiquid technology and prevent 
premature liquidations. Thus, an economy with financial intermediaries grows 
faster than a financially autarkic one. Under some technical conditions, this is 
true for both cases of constant and variable savings. 

Schreit and Smith (1997) explore the role of financial intermediaries in a 
neoclassical growth model. In their economy they allow for a government that 
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issues fiat money and interest-bearing but illiquid bonds. A third investment al 
ternative is capital. In this setting, financial intermediaries invest on behalf ο 
their depositors in government bonds and capital in order to service late with
drawals. They also hold non-interest-bearing currency so as to service early 
withdrawals of depositors who suffer a liquidity shock. Schreit and Smith show 
that for sufficiently high rates of money growth, there exist two non-trivial steady 
state equilibria with valued fiat money. The first of these equilibria is character
ized by high nominal interest rates and a low capital stock. In addition, financial 
intermediaries allocate larger amounts of funds to government bonds relative 
to capital investments. In the second equilibrium, financial intermediaries invest 
more capital and less in government bonds. The nominal interest rate is rela
tively low and the capital stock high. Schreit and Smith suggest that whether 
the economy will move towards the first (low-capital stock) or the second (high-
capital stock) equilibrium depends on financial intermediaries' investment 
strategies. Specifically, efficient financial intermediaries favour investments in 
physical capital and thus promote economic growth. Contrariwise, less efficient 
financial intermediaries invest more in government bonds which 'crowd out' 
capital investments. Nevertheless, the authors do not explain in their model 
why financial intermediaries choose one or the other investment strategy in the 
first place. 

Greenwood and Smith (1997) adopt a version of the Bencivenga and Smith 
(1991) model to assess the relative importance of financial intermediaries 
(banks) and markets (stock markets) for economic growth. They show that 
stock markets are more efficient than depository institutions in accelerating 
capital accumulation. The explanation they offer is simple. As has been already 
mentioned in subsection 2.5.1, competition induces banks to put more weight 
on depositors' welfare: that is, when banks are faced with the two-asset case 
their investment actions are driven by the desire to maximize the depositor's 
expected utility. In doing so, they invest more in the liquid but less productive 
asset so as to offer a relatively higher consumption level to those unlucky de
positors who suffer a liquidity shock. This, of course, happens at the expense of 
patient consumers whose withdrawals are financed out of the returns of the 
high-return and illiquid asset. Risk-averse depositors are happy, ex ante, to ac
cept this kind of redistribution: stock markets, on the other hand, favour the al
location of funds to the most productive uses because of market clearing and 
the non-arbitrage conditions that drive individuals' investment actions. 

Koutroulis (2002) arrives at the same conclusion in the context of an econ-
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omy where only a fraction of individual investors have access to the high-return 
technology and financial markets, and intermediaries coexist. In addition, he 
shows that for financial development to be growth-enhancing it must be the 
case that economy-wide gains from using the high-return technology exceed 
the costs that the economy must incur in order to develop and maintain a so
phisticated financial system. In the context of Koutroulis' model, this amounts 
to the requirement that the high-return technology is sufficiently more produc
tive than the low-return one. In particular, the economy will enjoy a higher rate 
of growth only if the use of the high-return technology leads to the obsoles
cence of the low-return technology. The intuition for this result is that the finan
cial system is not the single panacea for a country's low rates of economic 
growth: there exist other factors which help the economy to grow faster and af
fect financial development's impact on economic growth. For instance, scien
tific research and ideas which are fundamental for the development of new 
technologies are created, in the first place, within universities and research in
stitutions. The more efficient are these institutions, the greater will be techno
logical progress. The point here is that the financial system simply ameliorates 
the implementation in production of what has been created elsewhere in the 
society. 

2.6 Risk diversification, asset valuation, asset transformation, and pooling of 
funds 

Even if one disregards transaction costs, asymmetric-information problems 
and liquidity uncertainty, financial transactions are still risky. This is simply be
cause one of the goals of financial transfers between economic entities is the 
funding of entrepreneurial activity—which, by its very nature, is risky. Indeed, 
regardless of an individual's degree of optimism, he can never guarantee a pri
ori the success of an investment project. There are many factors specific to the 
firm (e.g. the health of the entrepreneur/manager, the smooth function of the 
capital equipment, the rivals' actions, etc.) along with factors that reflect the 
macroeconomic environment (e.g. movements in interest rates, economic pol
icy issues, changes in the exchange rate, etc) and affect the investment out
come. Very often these factors take the form of random events which are out of 
the entrepreneur's control: thus, they generate the risk that the entrepreneur 
will not be able to repay his debts. 

Notably, it is not only the financier who suffers the consequences of the en-
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trepreneur's default. A bad investment outcome has dramatic consequences 
for the entrepreneur as well. Especially, small entrepreneurs who contribute 
their own surplus to the firm and their income is produced within the same firm, 
can face large income reductions if something goes wrong. Even worse, entre
preneurs may lose part of their property that has been used as collateral in a 
loan agreement. Finally, defaulters suffer a substantial loss in reputation as bor
rowers or security issuers. 

Given these considerations, low-income households and small entrepre
neurs perceive firm investment as high risk. Consequently, they may be reluc
tant to finance such investments, unless they can diversify away the correspon
ding risks. The following paragraphs discuss how financial institutions reduce 
the vulnerability of savers and small entrepreneurs to risk, by means of the risk 
diversification services that they provide. 

2.6.1 Financial intermediaries, markets, and risk diversification 

Imagine a low-income, risk-averse individual saver who wishes to invest his 
small surplus. Assume further that there are plenty of high-risk, high-return in
vestment alternatives but the economy lacks the formal mechanisms through 
which financial transactions can be carried out. In this setting, if investment 
projects' returns are only partially correlated the investor could possibly diver
sify away the risk by allocating his surplus to a relatively large number of un
corrected projects. However, either because the saver's surplus is very small 
and financial assets are offered at large denominations or because transaction 
costs are high, the individual saver is usually constrained and cannot under
take a sufficient number of financial transactions so as to eliminate his portfolio 
risk. Even in the case where the saver's surplus is sufficiently large it would be 
too much to expect that he possessed the required knowledge so as to assess 
the risk of each investment alternative and choose the appropriate combination 
of financial assets. 

What a saver fails to do by investing his savings individually may be 
achieved by investing through a financial intermediary. To see why this might 
happen, recall from Section 2.2.1 that the costs are low for intermediaries to 
transact in securities. In addition, by pooling the public's funds, intermediaries 
have the required capacity to invest in a large number of (partially) uncorrelated 
investment projects. Finally, through their specialization, financial intermedi
aries have a high degree of ability to evaluate the riskiness of each investment 
alternative. It follows, therefore, as a corollary that financial intermediaries are in 
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a better position to generate and hold a well-diversified portfolio than any small 
individual saver. In turn, this explains why a saver benefits from the presence of 
financial intermediaries: by investing in an intermediary—and for a given 
amount of funds—the saver can attain a higher degree of risk diversification 
than he could achieve through autonomous saving. 

Consider now a small entrepreneur who has access to a promising but risky 
investment project. This project has an expected gross return R and can be run 
at a minimum size, say size A. Alternatively, the entrepreneur can invest in a 
safe but unproductive asset with a sure payoff r (< R). For simplicity, assume 
that the entrepreneur has wealth A and that any future income will accrue to 
him from his investments. Let us now compare the entrepreneur's investment 
behaviour in two different financial regimes starting with financial autarky. As 
one might expect, in the absence of risk sharing opportunities the entrepreneur 
will be reluctant to engage in any risky activity. That is, unless his tolerance to 
risk is high—which is not the empirical case—the entrepreneur will prefer the 
sure payoff over the safe asset. 

Consider next the same entrepreneur in an environment where financial 
markets are present. Financial markets provide a mechanism for the entrepre
neur to buy and sell financial securities so as to diversify the risk embodied in 
his investment project. For instance, the entrepreneur can pursue the risky 
project and then issue and sell claims on it to other agents. Subsequently, he 
can use the proceeds of the sales to buy the safe asset and claims on (partially) 
uncorrelated investment projects in order to construct a diversified portfolio. 
The function of the financial market here is that it encourages risky entrepre
neurial activity by offering the opportunity for entrepreneurs to share their risks 
with each other and/or with other economic agents . 

One might argue that the above examples are too simple and, as a matter of 
fact, they are. Despite their simplicity, however, they are powerful in pointing 
out one important aspect of reality: under financial autarky, economic entities 
can either avoid risks by not taking any particular risk or bear the total risk of 
any (risky) activity they undertake. In the presence of a developed financial sys
tem, agents can take risks and simultaneously enjoy the 'safe net' of the risk-
sharing opportunities that financial intermediaries and markets offer. 

2.6.2 Risk diversification and economic growth 

As we saw above, the problem with the scarce availability of risk-diversifica
tion services is that savers and entrepreneurs prefer to allocate their funds to 
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less productive and safe assets rather than to take risks and invest in technolo
gies that are more productive and more volatile with respect to their returns. 
However, less investment in productive projects inevitably leads to lower rates 
of capital accumulation and economic growth. Hence, if financial institutions fa
cilitate the implementation of productive investments they must also have a 
positive growth effect. 

Saint-Paul (1992) was among the first to study this issue explicitly. He con
siders an economy where entrepreneurs can choose between technologies 
that are very specialized and technologies that are more flexible, in the sense 
that they can be used to produce a wide range of goods. Specialized technolo
gies have the advantage that they are very productive but they can produce 
only a narrow range of goods: this feature makes them vulnerable to consumer 
taste shocks. That is, an adverse shock in consumers' tastes can drive the de
mand for the product of a specialized technology down to zero, in which case 
the entrepreneur receives zero payoff. Conversely, flexible technologies are 
poorly productive and not risky. Saint-Paul shows that when entrepreneurs are 
given the opportunity to hold a well-diversified portfolio they are more likely to 
choose production specialized technologies. Thus, financial markets foster 
specialization of resources (e.g. capital and labour) by facilitating risk sharing. 
In turn, increased specialization leads to higher productivity, and therefore, to 
higher rates of economic growth. On the contrary, underdeveloped financial 
markets leave little room for risk sharing and induce entrepreneurs to adopt 
flexible and unproductive technologies. Since these technologies are not risky 
they create no need for risk-diversification services and, therefore, provide no 
stimulus for the development of financial markets. This last argument might 
also explain why some economies have less developed financial systems than 
others. 

In the same spirit, Acemoglou and Zilibotti (1997) study the impact of finan
cial markets on the real economy in a neoclassical growth model. These au
thors incorporate in their analysis a number of empirical observations. The first 
is that in most economies, agents have access to a wide range of imperfectly 
correlated investment projects. Some of these projects are indivisible in the 
sense that they require a minimum amount of funds to start up. In addition to 
these projects, agents can invest in safer and less productive assets. The sec
ond observation is that agents dislike risk. The final observation is that at the 
early stages of development economies have low stocks of capital available for 
investment. In this environment, financial markets or intermediaries enable risk-
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sharing amongst investors and thus facilitate development of the more risky 
and more productive projects. Acemoglou and Zilibotti show further that the 
contribution of the financial sector to growth depends on the economy's avail
able stock of capital. Specifically, the higher the capital stock, the higher will be 
the level of savings. In turn, a rise in savings leads to the implementation of 
more (uncorrelated) risky projects. Now, the more projects are undertaken the 
higher the degree of risk diversification that financial institutions can offer, and, 
therefore, the more funds that people will be motivated to invest in these proj
ects. Hence, at the early stages of development when the capital stock is rela
tively low, financial markets are less powerful in directing funds to risky and 
productive projects; it also matters whether the risky investment projects will 
produce good or bad outcomes. In short, chance can play a very important 
role. 

Jacoby and Skoufias (1997) make a small departure from the above models 
and try to assess the interaction between financial markets, education, and 
economic growth. They do so in the context of a dynamic structural model of 
human capital investment with uncertainty. Specifically, these authors consider 
the case of less developed countries in which households are subject to idio
syncratic income shocks. To mitigate the consequences of random income re
ductions, households use the labour of their children. This practice, however, 
has a negative impact on children's school attendance and the level of educa
tion they receive. In the long run, children's lower educational level has an 
economy-wide negative effect: it lowers the rate of human capital accumula
tion. Given that human capital, productivity and economic growth are strongly 
correlated, this situation translates into perpetual poverty and underdevelop
ment. Jacoby and Skoufias show that this situation can be reversed with the 
emergence of financial markets. Specifically, once access to risk diversification 
services is feasible, households that value positively their children's education 
are expected to avoid using child labour as a hedge against adverse income 
shocks. This result leads Jacoby and Skoufias to the following conclusion: gov
ernment's efforts to influence school attendance in poor areas may be more 
successful when educational policy is accompanied by efforts to build a finan
cial system that meets the needs of the poor.31 

31 In a more empirical setting and without mathematical or econometric formulations, Helms 
(2006) reaches a similar conclusion. 
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2.7 Conclusions 

It is very difficult to understand the link between finance and growth without 
a conceptual and technical understanding of the financial system's economic 
functions. For this reason, in the present chapter we have studied in detail 
those functions. Specifically, we have seen that financial intermediaries and 
markets by providing a number of financial services reduce transaction costs, 
resolve information uncertainty ex ante and ex post, monitor the recipients of fi
nance, provide liquidity to savers and investors, and finally, offer risk sharing 
opportunities. In other words, financial intermediaries and markets ameliorate 
the transfer of funds from households (savers) to entrepreneurs (investors) by 
creating an environment that favours financial transactions. 

Our analysis has further suggested that entrepreneurial activity, innovation 
in production, capital accumulation, and therefore economic growth might all 
increase when the economy's financial institutions are efficient in performing 
the above functions. It remains to be seen in the following chapters whether 
empirical evidence supports this theoretical prediction. 
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CHAPTER 3 

INTERNATIONAL EMPIRICAL EVIDENCE 

3.1 Introduction 

In the previous chapter we saw that financial intermediaries and markets 
perform a number of important economic functions. We also saw that in doing 
so, financial institutions pool the public's funds, mobilize savings, and improve 
the finance of the productive sector of the economy. Thus, we concluded that 
financial intermediaries and markets do affect economic growth and that this 
growth effect is more likely to be of a positive rather than negative sign. 

Does reality confirm the theoretical predictions above? That is, do countries 
with developed financial systems grow faster than countries with weak financial 
institutions? Does financial structure matter for growth? What are the conse
quences for the real economy when the authorities decide to liberalize the fi
nancial system? How do environmental factors affect the performance of finan
cial institutions? Which is the direction of causality between financial develop
ment and economic growth? 

Goldsmith (1969), McKinnon (1973) and Shaw (1973) were the first to inves
tigate empirically the relationship between finance and economic activity. After 
these early contributions there was a long pause which lasted for almost twenty 
years. Indeed, it was in the early 1990s when the expanding literature on finan
cial economics and endogenous growth stimulated the interest of researchers 
in the empirics of finance and growth. Since then, numerous papers have ap
peared that attempt to provide answers to the above questions within an em
pirical context. 

In this chapter, our intention is to provide an overview of the empirical stud
ies on finance and economic growth so as to confront theoretical predictions 
with empirical evidence. This task is far from easy. Specifically, to organize this 
vast and still rapidly expanding literature one is faced with two challenges. The 
first is that owing to space limitations, one cannot review every single empirical 
article; rather, one is obliged to choose those papers that seem to be the most 
innovative and influential. The second challenge refers to the choice of criteria 
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that will help in classifying the literature. 
To meet the first challenge we review those works that are most-cited in the 

literature. In addition, we try to avoid discussing papers with overlapping con
tent unless they reach different conclusions. Admittedly, some degree of per
sonal judgment is inevitable here. As for the second challenge, there are many 
criteria that one can select in order to organize the literature. One basic crite
rion is that of the various hypotheses tested.With this criterion, one strand of 
the literature tests explicitly the empirical relation between finance and growth 
while another strand of the literature asks whether specific features of the finan
cial system can lead to stronger or looser ties between finance and growth. Pa
pers can be also grouped according to their focus on a specific dimension of 
the financial system. With respect to this criterion, there exist papers that focus 
on banking or stock markets. Another criterion is relevant to the econometric 
methodology that researchers apply. That is, one can use standard cross
country growth regressions dynamic panel techniques or pure time-series 
analysis. Finally, there exist empirical studies that are carried out at a country-
level, industry-level and firm-level. 

In our survey we group the literature according to the econometric-method
ology criterion. We also try, whenever possible, to review the papers in chrono
logical order. We do so because as time passes the availability of new data— 
and possibly the advance of new econometric techniques—allows researchers 
to produce more accurate estimations. 

3.2 Standard cross-country growth regression studies 

The most common approach in evaluating the links between financial devel
opment and economic growth applies cross-country regressions which have 
the following general form: 

GROWTH, = α+β FINANCE, + γ [CONDITIONING SET]j + ε, (3.1) 

where GROWTH, is the dependent variable, FINANCE, is a measure of financial 
development, CONDITIONING SETj is a set of environmental and control vari
ables that are supposed to influence growth, ε, is the error term which is as
sumed to have well-defined probabilistic properties, and finally, index / identi
fies the country. 

Analytically, the growth indicator can be the real per capita Gross Domestic 
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Product (GDP), per capita GDP, or simply real GDP. Financial development is 
usually captured by measures of the size of financial intermediaries and/or 
measures of stock market size, activity and efficiency. Some authors prefer rel
ative size measures such as the ratio of banking credit provision to total credit 
while others use absolute size measures, such as the ratio of banking credit 
provision to GDP. The conditioning set contains environmental variables such 
as public expenditure on education, government consumption, the black mar
ket premium, and proxies of political stability and corruption. In many cases the 
conditioning set is augmented by dummy variables that capture the geograph
ical features and the legal structure of each country. All the quantifiable vari
ables are averaged out over a relatively long period (usually two or three 
decades) so that each country enters regression 3.1 with one observation per 
variable. 

In estimating 3.1 the centre of interest lies in coefficient β. Given that all rele
vant variables in 3.1 are in natural logarithms, this coefficient measures the 
elasticity of growth with respect to financial development. Thus, a statistically 
significant positive (negative) β is a strong indication that financial development 
has a positive (negative) effect on economic growth. On the contrary, if β is 
found to be statistically insignificant then one might conclude that finance ex
erts no influence on economic growth. 

3.2.1 Studies that use macroeconomic (country-level) data 

There are a large number of papers that study the link between finance and 
growth by estimating versions of equation 3.1. Among the first of these was 
King and Levine (1993). These authors use data over the period 1960-1989 for 
80 developing and developed countries; their focus is on the association be
tween various measures of economic growth and financial development, as 
this is captured by financial intermediation activity. Specifically, they consider 
four indicators of economic growth: (a) long-run real per capita GDP growth, 
(b) real per capita physical capital stock growth, (c) the ratio of domestic in
vestment to GDP, and (d) a proxy of technology growth and human capital ac
cumulation. In addition they construct four measures of financial intermediation 
activity: (a) the ratio of liquid liabilities to GDP, (b) the bank domestic credit di-
/ided by bank domestic credit plus central bank domestic credit, (c) the ratio of 
claims on the non-financial private sector to total domestic credit, and (d) the 
•atio of claims on the non-financial private sector to GDP. Hence, King and 
_evine run four distinct regressions each of which has as a dependent variable 
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one of the four growth indicators. The four proxies for financial development 
enter as explanatory variables in all regressions. The results of these regres
sions show that all's are positive and statistically significant. 

Atje and Jovanovic (1993) base their empirical investigation on the theory 
provided by Greenwood and Jovanovic (1991). They use data for 40 countries 
over the period 1960-1985 and attempt to explain growth in per capita output 
by running the following regression: 

GROWTHi = a + a^g, + α2/, + β[Ι, χ FINANCE] + ε, (3.1) 

where GROWTHi is growth in per capita output, p/, is growth in the labour force, 
/, is the investment output ratio, and FINANCE, is either the ratio of credit ex
tended by private and government banks to GDP or the ratio of annual value of 
all stock market trades to GDP. Because in the Greenwood-Jovanovic theoreti
cal model both /, and FINANCE, are endogenous, Atje and Jovanovic use 
lagged or initial values of these variables to confront the problem of endogene-
ity. Their findings suggest that while stock markets have a positive impact on 
growth the banking sector has no effect. 

The Atje and Jovanovic (1993) paper received criticism from Harris (1997) 
who argues that one cannot solve the endogeneity problem of /, by simply us
ing lagged or initial values of the investment-output ratio. This is because 
lagged investment is not highly correlated with current investment, therefore 
the former is not a good proxy of the latter. Thus, the inclusion of lagged in
vestment in equation 3.2 results in omitted variable bias in the remaining vari
ables and leads to misleading results. Harris re-estimates equation 3.2 by using 
current rather than lagged values of /, and finds that for developed countries the 
stock market's growth effect is weaker than that predicted by the Atje and Jo
vanovic estimation. For the less developed countries, the same effect is also 
found to be very weak. 

De Gregorio and Guidotti (1995) re-examine the finance-growth relation for a 
sample of 98 countries over the period 1960-1985. They run a version of the 
3.1 regression using as a proxy for financial development the ratio of bank 
credit toward the private sector to GDP. In their full sample, they find that finan
cial development and economic growth are positively associated. When they 
split the sample into developed and developing countries they find that finan
cial intermediation has a larger growth effect in the developing countries as op
posed to the developed ones. The explanation they offer for this difference in 
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the magnitude of the growth effect is that in developed countries investment is 
financed via the stock market while in developing countries the banking sector 
is mainly responsible for investment finance. 

Levine and Zervos (1998) use equation 3.1 to regress indicators of eco
nomic growth on variables that capture stock market activity and financial inter
mediation development. Specifically, these authors experiment with four prox
ies of economic growth-namely, output growth, productivity growth, capital 
stock growth and savings. As measures of stock market development, they use 
market capitalization to GDP, the turnover ratio, the ratio of the value traded in 
the stock market to GDP, the volatility of stock returns, and numerical indexes 
of the degree of integration with world capital markets. To capture banking de
velopment they use the value of bank credit to the private sector divided by 
GDP. Using a sample that consists of observations from 47 countries during 
the period 1976-1993, Levine and Zervos run in total 30 regressions which give 
the following results. First, stock market development—as captured by its sec
ond and third proxies—and banking development seem to affect positively out
put growth, capital stock growth, and productivity growth. Secondly, the re
maining stock market indicators (market capitalization and integration with 
world capital markets) do not seem to explain economic growth. Thirdly, it 
seems that volatility of stock returns does not exert a negative influence on 
growth. Finally, neither stock market development nor financial intermediation 
affects saving rates. 

In the same spirit Beck, Levine and Loayza (2000) estimate a large number 
of equations (similar to equation 3.1) in order to evaluate the effect of financial 
intermediary development on economic growth. In these equations, the regres-
sand variable is output growth, or stock capital growth, or total factor produc
tivity, or the saving rate. The regressors are macroeconomic and environmental 
factors that are assumed to influence a country's economic performance along 
with a proxy for financial intermediation activity. The latter consists of bank 
credit to the private sector divided by GDP, or the value of assets held by pri
vate banks divided by the value of assets held by the banking sector and the 
central bank, or a measure of liquid liabilities. More or less, the Beck et al. 
(2000) results coincide with those of Levine and Zervos (1998): that is, Beck et 
al. find that financial intermediary development affects positively output growth 
and total factor productivity while the saving rates seem to be unaffected. As for 
stock capital growth, Beck et al. obtain ambiguous results. Possibly this differ
ence with the Levine and Zervos (1998) paper can be explained by the fact that 
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Beck at al. focus solely on banking while Levine and Zervos use measures ο 
the overall financial system. 

Berger, Hasan and Klapper, (2003) lay emphasis on the growth effects 01 
community banking.32 Specifically, given that community banks have a num
ber of advantages over large (national) banks in channelling funds to SMEs, 
Berger et al. perform a number of tests in order to assess whether the relative 
health and efficiency of community banks are associated with higher economic 
growth. Employing data over the period 1993-2000 for 49 developed and de
veloping countries, they show the following. First, the relative health and the ef
ficiency of community banks—as captured by their total market shares and 
weighted-average efficiency ranks, respectively—enter with positive and statis
tically significant coefficients in GDP growth regressions. Secondly, the health 
of community banks affects positively the employment share of SMEs and the 
ratio of overall bank lending activity to GDP. Finally, by extending their investi
gation to foreign and state-owned banks, Berger et al. show that while large 
market shares of foreign banks exert a positive influence on output growth and 
SMEs' employment shares, large state banks are associated with worse overall 
economic performance. This last result suggests that, relative to large state 
banks, foreign banks might be better suited to play the role of community bank
ing. 

Alfaro, Chanda, and Kalemli-Ozcan (2004) start their empirical investigation 
with two observations. The first is that foreign direct investment (FDI) has a 
number of positive effects on the host economy: the authors identify productiv
ity gains, technology transfers, introduction of new processes, managerial skills 
and know-how in the domestic country as potential FDI spillovers. The second 
observation refers to the inability of many economies to take advantage of the 
FDI spillovers, as witnessed in a number of empirical works (e.g., Carkovic and 
Levine 2003). Can the lack of, or inefficiencies in, local financial markets explain 
domestic firms' weak ability to follow the technological advances that FDI 
brings with it? To test whether financial development ameliorates the economy 
to take advantage of potential FDI spillovers, Alfaro et al. use a dataset that 
contains observations for 20 OECD and 51 non-OECD countries over the pe-

3 2 The related literature defines community banks as 'small, private, domestically owned (fi
nancial) institutions because these banks are found to have a comparative advantage in 
some types of lending to small and medium size enterprises (SMEs)', (see, Berger et al. 
(2003), p. 25). 
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riod 1975-1995. They estimate the following equation: 

GROWTHj = ß0 + ßfDIi + ß2[FDI, χ FINANCER + ß3FINANCEj + 
+ ß4CONTROLSi + ε, (3.3) 

where FDI, is a measure of FDI (inflows to the economy accounted in the bal
ance of payments financial accounts divided by GDP) and FINANCE, is an indi
cator of financial market development (liquid liabilities of the financial system, 
or commercial-central bank assets, or financial intermediaries credit provision 
to the private sector, or deposit money banks credit provision to the private 
sector). The results obtained reveal that FDI positively affects economic 
growth. However, materialization of this effect requires the contribution of well-
functioning financial markets and intermediaries. 

Finally, Aghion, Howitt and Mayer-Foulkes (2005) consider the issue of con
vergence. In particular, these authors develop a theoretical model which pre
dicts that countries with well developed financial institutions are more likely to 
converge onto the growth rate of the world technology frontier. The remaining 
countries—that is, countries whose financial system is poorly developed—are 
expected to fall behind. To confront their theoretical predictions with empirical 
evidence, Aghion et al. use a sample of 71 countries for the period 1960-1995 
and run the following regression: 

GROWTH, - GROWTH, = ß0 + ßflNANCEj + ßy(y, - yd + 

+ ßfy[FINANCEi χ (y, - y,)] + ßcCONTROLS + ε,· (3.4) 

where GROWTHj and GROWTH, denote the average growth rate of per capita 
GDP of country / and country 1 respectively, FINANCEj the average level of fi
nancial development of country / (this is captured by value of credit by financial 
intermediaries to the private sector divided by GDP), y, and y, the initial per 
capita GDP of country /' and country 1 respectively. Aghion et al. let country 1 — 
the technology world leader—be the US. The interest here is focused on the 
coefficients ßf and ßfy. Specifically, financial development will have a positive 
growth effect if, and only if, ßf > 0. As for convergence, this will occur if the co
efficient of the interaction variable [FINANCEj χ (y, - y-O] satisfies: ßfy < 033. The 

33 For a detailed explanation why convergence requires the satisfaction of this inequality, 
see Aghion et al. (2005), p. 192. 
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regression results confirm the authors' theory: the likelihood of convergence in
creases for countries that have more developed financial systems. 

3.2.2 Studies that use microeconomic (industry or firm-level) data 

Perhaps the most influential paper that uses industry-level data to study the 
finance-growth empirics is that of Rajan and Zingales (1998). Based on theo
retical considerations, Rajan and Zingales argue that there exist certain indus
tries which rely more on external finance than others. For example, some in
dustries undertake projects which by their nature are large-scale, have a long 
gestation period before producing income, and usually require refinancing at 
the intermediate stages of production. As a consequence, some industries 
might be unable to take advantage of their growth opportunities unless they are 
based in economies with well-functioning financial systems. Assuming now 
that differences in industries' needs for external finance persist across coun
tries,34 one can conjecture that financially dependent industries grow faster in 
economies with more developed financial systems. To test whether or not this 
is true, Rajan and Zingales use industry-level data from 41 countries for the pe
riod 1980-1990 and run the following regression: 

GROWTH)>k = ß0+ ß^COUNTRY NDICATORS] + ß2[INDUSTRY 
INDICATORS]+ ß3[INDUSTRYj' s SHARE OF 
MANUFACTURING IN COUNTRY k IN 1980] + β4 χ 

χ [EXTERNAL DEPENDENCE OF INDUSTRY j χ 

χ FINANCIAL DEVELOPMENT OF COUNTRY k] + ejik (3.5) 

where GROWTHjk denotes the real growth of value added in industry y in coun
try k, EXTERNAL DEPENDENCE OF INDUSTRY) is defined as capital expendi
tures minus cash flow from operations divided by capital expenditures of in
dustry/, and FINANCIAL DEVELOPMENT OF COUNTRY k is the ratio of domes
tic credit plus stock market capitalization to GDP or alternatively a measure of 
accounting standards of country k. The coefficient of interest here is the coeffi
cient on the interaction variable of equation 3.5. Rajan and Zingales report a 

3 4 The authors interpret the US industry-level data that refer to the financial dependence of 
industries as representative for the remaining countries of their sample. 
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statistically significant and positive ß4 which means that financially dependent 
industries grow faster when they are based in countries with more developed fi
nancial systems. According to Rajan and Zingales, this result might also ex
plain the pattern of industry specialization across countries. 

Wurgler (2000) is another paper that uses manufacturing statistics—the 
dataset consists of observations from 65 countries and 28 industries for the pe
riod 1963-1995—to study the impact of financial development on the growth of 
various industrial sectors. Wurgler's econometric investigation is carried out in 
two steps. In the first step, he estimates the following specification for each 
country: 

\η^- = α0+η0\η-^- + υΜ (3.6) 

where lict (//CM) denotes the real gross capital formation in country c, industry /, 
and year t (t- 1), Vict (V/cM) the real value added in country c, industry /', and 
year t (t - 1). The coefficient η0 is an elasticity which measures the extent to 
which a country increases (decreases) investment in its growing (declining) in
dustries. Given that the higher is qc the more (less) capital country c allocates 
across its growing (declining) industries, Wurgler uses this elasticity as a meas
ure of the efficiency of capital allocation. Specifically, in the second step of his 
investigation he regresses η0 on measures of financial development to test 
whether financial development increases the efficiency of capital allocation 
across alternative uses. The regression equations estimates have the following 
general form: 

ric=ßo+ ft FINANCEc + ec (3.7) 

Using mainly measures of stock market development as proxies of overall fi
nancial development, the estimated values of the ß^s reveal that countries with 
developed financial systems allocate more funds to their growing industries 
and fewer funds to the declining ones. Thus, even if financially developed 
countries do not invest at a higher level than less developed ones, at least the 
former allocate funds in a more efficient way. 

Fisman and Love (2003) examine whether the use of implicit borrowing from 
suppliers (trade credit) is a substitute for financial instruments offered by formal 
financial markets. Specifically, they adopt the assumption that certain indus-
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tries rely more on trade credit than do others, to finance their investments.35 Sc 
the hypothesis they test is that these industries are in a better position to dea 
with financing problems in environments where institutional external financing 
is relatively scarce. Using data from a panel of 37 industries and 44 countries 
for the period 1980-1989 and adopting the econometric methodology of Rajari 
and Zingales (1998), Fisman and Love show that trade credit is indeed an al
ternative source of finance and industries that heavily on trade credit grow 
faster in economies with less developed financial systems. 

In a recent paper, Guiso, Jappelli, Padula and Pagano (2004) apply the 
same econometric methodology developed by Rajan and Zingales (1998). One 
difference between the two papers is that the Guiso et al. (2004) paper extends 
the dataset used by Rajan and Zingales in all dimensions; specifically, the sam
ple of Guiso et al. consists of 36 industries in 61 countries over the period 
1967-1999. As for the results they obtain, these are very similar to those of Ra
jan and Zingales —namely, that financially dependent industries are in a better 
position to take advantage of their growth opportunities when they have their 
base in countries with well-organized financial markets. 

A second difference between the two papers is that Guiso et al. extend their 
investigation by using firm-level data. Specifically, they apply the same 
methodology to a large sample of 76,679 firms from EU and transition 
economies for the period 1996-2001. The purpose of this extension is dual. 
First, the authors want to test whether the use of firm-level data leads to con
clusions that are similar to those obtained from the industry-level data. Sec
ondly, the focus on firm-level data is expected to allow the authors to confront 
with empirical evidence the theoretical prediction that the effects of financial de
velopment vary with firm size. In general, the authors' findings suggest that fi
nancially dependent firms experience more rapid growth in countries with well-
functioning financial systems. Furthermore, it is shown that small firms' growth 
prospects are more sensitive to 'national' financial development. The reason is 
that small firms find it more difficult than large firms to raise external finance in 
foreign financial markets. 

In an earlier paper, Demirguc-Kunt and Maksimovic (1998) use firm-level 
data to check whether firms grow faster in the presence of a developed finan-

35 This is an analogous assumption to that adopted by Rajan and Zingales (1998) who as
sumed that industries differ with respect to their dependence on external finance. 
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cial market; in particular, the hypothesis tested is that the proportion of firms 
that grow at a higher rate than predicted is larger in countries with more devel
oped financial markets. The authors use a dataset that contains observations 
for the largest publicly traded firms in 30 countries; their sample covers the pe
riod 1983-1991 for developed countries and 1980-1988 for developing ones. 
To test their hypothesis, Demirguc-Kunt and Maksimovic estimate four versions 
of the following equation: 

EXCESS GROWTH, =α + β ί ^ £ ΐ + k(TURNOVER), + β, ( 

GDP n v " ™l GDP 
ν y ι ν 

+ ß4(proporion of firms' investment financed by long - term debt} + 
+ ß5(proportion of firms' investment financed by equity} + 

+ Ä 
government subsidies to firms 

GDP 
ß6 CONTROL VARIABLESI+1, (3.8) 

where EXCESS CROWTHj denotes the proportion of firms in country / that grow 
aster than their predicted rate,36 MCP the market capitalization and DADB the 
jomestic assets of deposit banks. The results of the estimated equations sug
gest that the authors might not reject their hypothesis—that is, countries with 
veil developed financial institutions are more likely to have higher proportions 
)f firms that grow faster than the predicted rate. Another interesting conclusion 
s that while financial development exerts a positive influence on firms' growth 
ates, government subsidies to firms are not associated with firm growth. Per-
îaps this is explained by the fact that efficient financial markets direct funds to 
he most promising firms whereas government subsidies are allocated across 
irms without discriminating between 'good' and 'bad' firms. Thus, especially in 
îountries where officials are open to corruption, governments can do strictly 
>etter if they abandon subsidy policies and devote the corresponding funds to 
he creation of financial markets or the improvement of already existing ones. 

12.3 Limitations of the cross-country growth empirical analysis 

In short, the vast majority of the above empirical studies suggest that finan
çai development does affect economic growth and that this growth effect has a 

3 See Demirguc-Kunt and Maksimovic (1998), pp. 2110-2112, for details of the construction 
f this measure. 
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positive sign. However, one needs to be cautious in interpreting this result. The 
use of cross-country growth regression models to study the empirics of the fi
nance-growth relationship is open to criticism: many researchers argue that 
this approach is subject to a number of statistical and conceptual problems. 

The first problem relates to model specification. Despite the efforts of re
searchers to include a rich set of explanatory variables, it is very difficult if not 
impossible to take into account every single country-specific effect.37 In turn, 
the omission of explanatory variables can produce biased estimates. Secondly, 
in growth regressions many of the explanatory variables are endogenously de
termined. If one cannot effectively control for this endogeneity, some of the re-
gressors will be correlated with the disturbances. This situation also creates 
large biases. Thirdly, an inherent weakness in cross-sectional data is the prob
lem of heterogeneity—that is, the samples that researchers use consist of ob
servations belonging to different populations. Thus, according to econometri-
cians, the assumption that there exists a common data generation process is at 
least arbitrary38 and leads to misleading inferences or conclusions. Fourthly, 
cross-country growth regressions are based on the assumption that countries' 
growth paths are stable. Quah (1993), using data from 118 countries, argues 
that this assumption is unrealistic and thus one cannot easily interpret the vari
ous results from cross-country regressions. Finally, cross-sectional data do not 
capture the dynamic character of economic phenomena, the results are re
ferred to an 'average' effect of the explanatory variables, and one cannot ad
dress satisfactorily the issue of causality. 

Given the severity of these problems, should one ignore the conclusions 
that cross-country growth regressions reach? In reply, we cite the comment of 
Levine and Zervos (1996): 

These measurement, statistical, and conceptual problems, however, 
should not detract from the benefits that can accrue from cross-country 
comparisons. Elucidating cross-country empirical regularities between 
stock market development and economic growth will influence beliefs about 
this relationship and shape future theoretical and empirical research. Put dif-

37 In their survey of growth econometrics, Durlauf, Johnson and Temple (2005) provide a 
table that contains 145 regressors each of which has been found to be statistically significant 
in several empirical studies. This fact alone explains why the omission of regressors in cross
country regression studies is inevitable. 
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ferently, beliefs about stock markets and growth not supported by cross
country comparisons will be viewed more skeptically than those views con
firmed by cross-country regressions. 

3.3 Dynamic panel data regression studies 

The problems associated with cross-country regression models have led 
some researchers to use alternative data structures and econometric tech
niques. Specifically, one strand of the literature pools time series and cross
country observations in order to assess the impact of finance on growth 
through the estimation of panel data regression models. 

Panel data have a number of advantages over cross-sectional data.39 First, 
panel data are more informative because they exploit the dynamic character of 
the finance-growth relationship. Secondly, the combination of cross-sectional 
observations with time series substantially increases the number of observa
tions and thereby increases the degrees of freedom. Thirdly, the use of panel 
data allows the researcher to take into account heterogeneity among countries 
and to control for unobserved country-specific effects. Finally, dynamic panel 
estimation techniques (for example, the dynamic Generalized-Method-of-
Moments panel estimator) resolve the endogeneity problem by using as instru
ments past realizations of the explanatory variables. 

Technically speaking, all these advantages imply that researchers who ap
ply dynamic panel techniques might be able to obtain less biased estimations 
compared with researchers who apply standard cross-country growth regres
sions. Nevertheless, scholars of the finance-growth literature have only recently 
begun working with panel data. Levine, Loayza and Beck (2000) and Beck, 
Levine and Loayza (2000) are two of the first papers to study explicitly the 
growth effects of financial development by using panel data techniques. 
Methodologically, the two papers are identical in the sense that both use the 

38 Durlauf et al. (2005) cite Harberger (1987) who shows insight into the heterogeneity issue 
by commenting: 'What do Thailand, the Dominican Republic, Zimbabwe, Greece, and Bolivia 
have in common that merits their being put in the same regression analysis?' 
39 For the full list of panel data advantages over cross-sectional observations, see Baltagi 
(1995) pp. 3-6, or Gujarati (2003) pp. 637-638 that reproduces Baltagi's list. See also Durlauf 
et al. (2005) pp. 627-636 for the superiority of dynamic panel techniques in the growth litera
ture. Finally, see Levine (2005), pp. 900-901 that names the benefits from moving from 
cross-country regressions to panel data in the finance-growth literature. 
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dynamic panel generalized-method-of-moments (GMM) estimators.40 A firsl 
step of this econometric procedure is to write the regression equation as: 

y;,t-Yi,t-i = (a - 1) / / ,M +ß'Xi,t + Hi + eiit (3.9) 

where y denotes the logarithm of real per capita GDP, X the set of explanatory 
variables (X includes among other things measures of financial development), 
η an unobserved country-specific shock, ε an error term, and finally the sub
scripts / and f identify the country and the time period respectively. Equation 
(3.10) can be rewritten as: 

y«= c y 4 M + β ' xitt + Πι + siit (3.10) 

To eliminate the country-specific effect the GMM procedure requires taking first 
differences of (3.10): 

Yi,t - Kw-i = a(K/,f-i - yht-2) + β ' {X;,t - X/,M) + (ei>t - ε/>Μ) (3.11) 

Given that in equation (3.11), (yit^ -y,^ is correlated with the new error term, 
(eit - £/,i_i), and given the potential endogeneity of the explanatory variables, 
the GMM difference estimator uses the lagged levels of the explanatory vari
ables as instruments under the assumptions that (a) e,it is not serially corre
lated, and (b) the explanatory variables are weakly exogenous. Thus, the cal
culation of the GMM difference estimator is based on the following moment 
conditions: 

£[y/, f-s(%-%-i)]=0 Vs>2;f = 3 Τ (3.12) 

^/,f-sfe, i-%-i)]=0 Vs>2;f = 3 Τ (3.13) 

Given now that the difference estimator suffers from some statistical prob
lems,41 the GMM procedure involves the use of a new estimator in levels whose 

4 0 This econometric method was developed relatively recently by Arellano and Bond (1991), 
Arellano and Bover (1995), and Blundell and Bond (1998). 
4 1 Alonso-Borrego and Arellano (1996) and Blundell and Bond (1998) show that because of 
persistence in the explanatory variables, the lagged levels of these variables are weak in
struments for regression (2.11). In turn, this affects the small-sample properties of the differ
ence estimator. 
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calculation is based on the following moment conditions: 

fBy/,f-s-y/ l f-s-i)fe+£/,f)]=° fors = 1 (3.14) 

ElXi,t-s-Xi,ts-i)(0i+ei,t)h0 fors = 1 (3.15) 

So, in employing this econometric procedure, Levine et al. (2000) and Beck et 
al. (2000) are able to address the issue of endogeneity and obtain consistent 
and efficient parameter estimates. 

The authors of the first paper use data for 74 countries over the period 1961-
1995. Data are averaged over non-overlapping five-year periods. The focus of 
the study is to assess the impact of financial intermediary development on eco
nomic growth. To this end, the dependent variable is the growth rate of the real 
per capita GDP and as measures of financial intermediary development the au
thors use three alternative indicators: (a) the ratio of the liquid liabilities of the fi
nancial system (currency plus demand and interest bearing liabilities of banks 
and non-bank institutions) to GDP, (b) the ratio of commercial bank assets to 
commercial bank plus central bank assets, and (c) the ratio of financial inter
mediary credit provision to the private sector to GDP. The regression estimates 
are found to be consistent with the hypothesis that financial intermediary devel
opment has a positive impact on economic growth. 

In the second paper, the authors use a similar panel (the panel sample con
sists of 77 countries over the period 1960-1995) where, again, the data are av
eraged over five-year periods. The intent of the authors is to check the impact 
of finance on four different indicators of economic performance—namely, real 
per capita GDP growth, the growth rate of per capita physical capital stock, the 
rate of productivity growth and the private savings rate. As measures of finan
cial development, Beck et al. use the same measures as in Levine et al. (2000) 
sxcept for one: instead of using the ratio of commercial bank assets to com
mercial bank plus central bank assets, they use the ratio of bank credit to the 
Drivate sector to GDP.42 The results of the paper indicate that financial interme
diary development exerts a positive and significant influence on the first three 
ndicators of economic performance. As for the last one, it seems that the im-
Dact of financial intermediary development on the private savings rate is, at 

2 This indicator, by excluding non-bank institutions, allows a focus on the growth effects of 
he banking sector. 
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best, modest. Hence, if finance is to have a positive growth effect, this is 
achieved by providing mechanisms through which capital is efficiently allo
cated among alternative uses rather than by inducing the society to save more. 

Rousseau and Wachtel (2000) are interested in the growth effects of finan
cial markets (e.g. stock markets). Their panel sample consists of observations 
from 47 countries for the period 1980-1995. Instead of averaging the data over 
specific time periods, these authors use annual realizations of variables. Thus, 
unlike the previous two papers which lay emphasis on the cross-sectional di
mension of the data, this paper puts equal weight on both the cross-sectional 
and the time-series properties of the data. Specifically, Rousseau and Wachtel 
consider the following tri-variate vector autoregressions (VARs): 

k k k 

y it = Σ,Οχ/Υι,π + Y,ß%jmi,H + Σδνδ'-'-/ + ην + φ ν + ev,t (3.16a) 
/=1 /'=1 /=1 

k k k 
mi,t = Σα2.Α'-ν +Σ^2,//7?α-; + Σ δ 2 Α - / +rl2j +Φ2>ί +Hi,t (3.16a) 

/=1 /-1 7=1 

k k k 
s>,t = Y/hjYiH + Σ & Α - / + Σ δ 3 Α Η +r73,y +°3,t +£3,/,f (3.16a) 

/=1 7=1 7=1 

where yit is per capita real GDP for country / at time t, mit is the ratio of broad 
money (M3) to GDP (this variable is used as a proxy of financial intermediation 
development), siit is the ratio of market capitalization to GDP or the ratio of total 
value traded to GDP (both variables are used alternatively as measures of stock 
market development), η, is a country specific effect, Φ{ is a time effect, and fi
nally eitt is a random disturbance. To estimate the panel VARs, the authors 
adopt the GMM technique described above. Their results suggest the follow
ing. First, financial intermediaries have a larger impact on economic growth 
than financial markets. Secondly, what matters most for the stock market's 
growth enhancement is the liquidity that it provides to the economy, not its size. 
Finally, it seems that there is no feedback from real economic activity to finan
cial variables. 

In another paper, Rioja and Valev (2003) use the Levine et al. (2000) dataset 
and apply dynamic panel GMM techniques to answer the same questions 
posted in the Beck et al. (2000) paper. The 'innovation' brought by Rioja and 
Valev is that they break their sample into three groups of countries—low, 
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medium and high-income countries. The purpose of this grouping is to check 
whether financial development growth effects vary with a country's stage of de
velopment. Their findings indicate that financial development has a large im-, 
pact on productivity growth in middle and high-income countries, whereas 
there is no such effect in low-income countries. As for physical capital growth, 
the results are mixed in the sense that they depend on the indicators of finan
cial development that the authors use: specifically, when financial development 
is captured by credit provision to the private sector, it seems that finance exerts 
a positive influence on capital accumulation in low and middle-income coun
tries. The relationship between finance and capital growth is less strong, but 
roughly the same, across different country groups when the other two proxies 
of financial development enter as explanatory variables into the regression 
equations.43 

Wilson (2003) explores the relationship between financial development and 
saving. In particular, Wilson is interested in assessing the impact of an econ
omy's risk diversification opportunities on the private saving rate. Using data 
from 32 countries for the period 1976-1999 and employing the dynamic panel 
GMM technique, the basic regression estimated in the paper has the following 
form: 

Y,,t = a, + ßlimi,t + YXi,t + ei,t (3.17) 

where Yirt denotes the private saving rate in country / at time t, [DIV]it the diver
sification opportunities (this is the product of the standard deviation of returns 
to capital and the correlation between returns to capital and stock returns), Xit 

the set of conditioning variables (this set contains variables that affect private 
savings and two measures of financial development: financial intermediary 
credit provision to the private sector and a money supply), and finally e,it the er
ror term. The estimated values of β indicate that private saving is negatively cor
related with risk diversification. Given that the more developed is the financial 
system of an economy the greater are the diversification opportunities it offers 
to the public, this result is another indication that well-functioning financial sys
tems do not enhance economic growth through the 'saving channel'. 

4 3 The other two proxies of financial development are commercial bank assets divided by 
commercial bank plus central bank assets and the currency plus demand and interest bear
ing liabilities of financial intermediaries as percentage of GDP. 
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Two other recent papers, Calderon and Liu (2003) and Christopoulos anc 
Tsionas (2004), pay more attention to the time-series dimension of their panel 
data in order to examine the issue of causality between financial development 
and economic growth. In the first paper, the authors use data for 109 develop
ing and industrial countries over the period 1960-1994. To test the direction of 
causality they employ the Geweke decomposition test44 which provides a rich 
set of results. Specifically, it is shown that financial development—as measured 
by the ratio of broad money to GDP or the ratio of credit toward the private sec
tor to GDP—enhances economic growth. Secondly, there exists bi-directional 
causality between finance and growth in 87 of the developing countries and 22 
of the industrial countries. Thirdly, the causal relationship between finance and 
growth is stronger in developing countries than in the developed ones. Finally, 
the authors find that when they use longer sampling intervals the growth effect 
of financial development is larger. This finding suggests that the effects of fi
nance on economic performance take some time to be realized. 

Christopoulos and Tsionas (2004) explore the long-run relationship between 
financial development and economic growth for 10 developing countries over 
the period 1970-2000. These authors check for cointegration among financial 
variables and real output by using the cointegration framework of Johansen 
(1988). In doing so, they take into account that the relationship between fi
nance and growth might be nonlinear—that is, inspired by Deidda and Fatouh 
(2002),45 they suggest that finance may exert a positive influence on the real 
economy only after the financial system has reached a critical level of develop
ment. So, the investigation of the relationship between financial development 
and economic growth is carried out by using the following model: 

Υ η = ßoi + ßvFit + ßA + ßsiPit + Un (3.18) 

where yit denotes real output in country / and year t, Fjt the ratio of total bank de
posit liabilities to GDP, Sit the ratio of gross fixed capital formation to GDP, pit 

44 According to this approach, when two time-series and are linearly associated, this linear 
dependence can be calculated 'as the sum of linear feedback from χ to y, linear feedback 
from χ to y, and instantaneous linear feedback between and ' (Calderon and Liu 2003, pp. 
324). For more on this approach see Geweke (1982). 
4 5 Deidda and Fatouh (2002) develop a model where the relationship between financial devel
opment and growth is nonlinear and possibly non-monotonic. Using the dataset of Levine and 
King (1993) they find that their theoretical prediction is consistent with empirical evidence. 
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the inflation rate, and uit an error term. Because one cannot be sure a priori 
about the direction of causality, the authors also estimate the following model: 

Fit = ßoi + ßWit + ßzßit + ßziPn + να (3.19) 

Both (3.18) and (3.19) are estimated by using the fully modified OLS estimation 
technique. The results that the authors obtain indicate that for each of the 10 
countries there exists a unique cointegrating relationship which implies unidi
rectional causality from financial development to economic growth. Further
more, it is shown that there is long rather than short-run causality between fi
nance and growth. This implies that policies directed at improving the financial 
system can produce the desired growth effects only in the long run. 

To sum up, dynamic panel estimation techniques give results that are con
sistent with those obtained from standard cross-country growth regressions; 
that is, panel estimations indicate that financial factors have a leading role in 
output growth and that in most of the cases the coefficients of financial meas
ures are of the same magnitude as those obtained in pure cross-country stud
ies. 

3.4 Pure time-series analysis studies 

3.4.1 Some preliminary remarks on time-series analysis 

Our next step is to survey the empirical results of papers that explore the fi
nance-growth relationship by focusing exclusively on the time-series dimension 
of the data. Researchers who choose to utilize time-series methods and data 
base their choice on a number of advantages of time-series analysis over 
cross-sectional and panel data econometric techniques;specifically, it is ar
gued that the time-series methodology is tailor-made for examining causality 
and endogeneity.46 Furthermore, by avoiding arbitrary aggregation of the data 

4 6 Previous attempts to address these issues in the context of cross-country studies have re
ceived criticism. For example, King and Levine (1993) regress measures of economic growth 
on the initial values of financial development indicators. They do so in order to check 
whether finance can predict future economic performance. This approach to test for causal
ity, however, suffers from two conceptual problems: First, the initial values of financial indi
cators are good proxies for their contemporaneous values which means that the estimates 
coefficients provide no more information than the correlation between essentially contempo-
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and performing the analysis at the country level, time-series analysis provides 
important details of the finance-growth relationship in each country. Such infor
mation is lost in cross-sectional data studies, and sometimes in pool data stud
ies. Finally, given that economic aggregates are primarily measured and col
lected by national economic authorities (e.g., ministries of finance, official sta
tistical agencies), it is natural to expect that measurement and collection meth
ods will vary both across countries and over time. This implies that the re
searcher must first assess the accuracy and consistency of the data to be used. 
Obviously this task is far easier in the context of time-series analysis where the 
sample consists of a few countries, as opposed to cross-sectional studies 
where the typical number of countries is well above 60.47 

One great disadvantage of time-series analysis in exploring the finance-
growth relationship is that the span of the data, especially in the case of develop
ing countries, is limited. In turn, the smaller the (time) span of the data, the lower 
is the power of the various time-series tests. In view of this problem the re
searcher has two options. The first option is to focus investigation on those 
economies that have rich datasets. The second option is to concede the use of fi
nancial variables that might be less good proxies for financial development but 
for which there exist lengthy time-series of observations for a larger set of coun
tries.48 In choosing the first option, the researcher narrows the range of his inves
tigation to the group of developed countries-which means that he might not be 
able to infer conclusions about variations of the growth-finance long-run relation
ship across different stages of economic development. The second option might 
create conceptual problems in interpreting the results of econometric analysis. 

To conclude, the time series approach resolves some econometric prob
lems that other approaches are less suitable to deal with; at the same time, 
time-series analysis has its own limitations. However, this is the well known 
trade-off that researchers face when they come to choose a method of empiri
cal investigation. 

raneous variables. Secondly, the King and Levine (1993) method does not take into account 
the different patterns of causality across countries. 
47 As a matter of fact, researchers who apply cross-country growth regression methods have 
no other option but to use samples of a large cross-section dimension so as to obtain a large 
degree of freedom in their econometric analysis. 
48 Some researchers respond to this problem by using samples with a large number of ob
servations. However, what matters for the power of most tests in time-series analysis is the 
(time) span of the data and not the number of observations. 
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3.4.2 Cointegration analysis and causality tests 

An early contribution to the time-series literature that tries to shed some light 
on the finance-growth relationship is the work of Demetriades and Hussein 
(1996). They employ data from 16 developing countries49 for a period that 
varies according to the availability of data for each country.50 As proxies of fi
nancial development, they use the ratio of bank deposit liabilities to nominal 
GDP and the ratio of bank claims on the private sector to nominal GDP; eco
nomic performance is captured by real GDP per capita. To check whether the 
financial development proxies are cointegrated with the real GDP per capita, 
the authors employ the Engle-Granger (1987) and the Johansen (1988) testing 
procedures. The results of the first test detect cointegration between the real 
and the financial spheres of the economy in five countries —namely, Honduras, 
South Africa, Sri Lanka, Turkey and Venezuela. According to the second test, in 
only three of the sixteen countries—Pakistan, Spain and Sri Lanka— is there no 
cointegration relationship. As for causality, the results of the corresponding 
tests indicate that for one group of countries (Honduras, India, Korea, Mauri
tius, Thailand and Venezuela) there exists bi-directional causality whereas for 
another group, causality runs from growth to finance. The overall conclusion 
one can infer from these results is that the growth-finance relationship varies 
across countries. Interestingly, this variation is present even when one consid
ers countries that are characterized by the same level of economic develop
ment. This in turn suggests that there might be other factors which 'shape' the 
finance-growth relationship. 

Arestis and Demetriades (1997) take a similar approach in examining the 
links between the financial and the real sector in Germany and the US. Their 
dataset contains quarterly time-series observations of real GDP per capita, the 
stock market capitalization ratio, an index of stock market volatility, the ratio of 
M2 to nominal GDP (for Germany) and the ratio of domestic bank credit to GDP 
(for the US) over the period between 1979:1 and 1991:1V. The Johansen cointe
gration tests produce .results that suggest that in both countries there exists a 
long-run relationship between the real and the financial sector. In the case of 

49 The dataset contains observations from Costa Rica, El Salvador, Guatemala, Honduras, 
India, Korea, Mauritius, Pakistan, Portugal, South Africa, Spain, Sri Lanka, Thailand, Turkey, 
and Venezuela. Each one of these countries was supposed not to be highly developed in 
1960 according to the World Bank definition of less developed countries. 
50 In general, the period the study covers is between 1960 and 1990. 
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the German economy, the estimated cointegrating vectors indicate that bank
ing development exerts a positive influence on economic activity while stock 
market development affects the real sector only through the banking sector. 
The weak exogeneity of the proxy for banking development also suggests that 
in Germany it is the banking sector that causes growth. In the case of the US 
economy, the results show that real GDP per capita contributes to the banking 
and stock market development. In addition it is shown that the US case is char
acterized by reverse causality: the real sector leads and finance follows. This is 
additional evidence that the finance-growth relationship exhibits variation 
across countries. 

Rousseau and Wachtel (1998) focus on historical periods of five industrialized 
countries (the US, Canada, the UK, Norway and Sweden) in order to explore the 
growth effects of the financial sector in the early stages of development. Specifi
cally, they use measures of financial intermediation development and real GDP 
per capita for the period 1870-1926.51 In testing for cointegration, they employ 
the full information likelihood approach of Johansen and find that the evolution of 
financial intermediation and the real sector of the above economies share the 
same stochastic trend. As for causality, their results suggest that during the early 
stages of development, financial intermediation played a critical role in leading 
economic performance. The reverse is not true: that is, there is no evidence that 
there is feedback from real output to intermediary intensity. 

Instead of using a country's GDP and conventional measures of financial de
velopment, Neusser and Kugler (1998) test the long-run interaction between 
the real and financial sector by considering alternative indicators. Specifically, 
to capture real economic activity they use both GDP and total factor productiv
ity (TFP) of the manufacturing sector. As a proxy for financial depth they con
sider financial sector GDP which is captured by the value added of financial in
termediaries such as commercial and investment banks, loan associations, 
pension funds, insurance companies, etc. Utilizing a data sample that consists 
of annual observations for 13 OECD (industrialized) countries over the period 

51 Financial intermediation development in the US, Canada and the UK is captured by one of 
the following measures: assets of commercial banks, combined assets of commercial banks 
and saving institutions, combined assets of all financial intermediaries, and the difference of 
the stock of money and the base. For the cases of Norway and Sweden, the corresponding 
measures are the deposits to commercial banks or the combined deposits to commercial 
and saving banks. The proxies for intermediation intensity differ across countries because 
there is limited availability of historical time series. 
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1970-1991, Neusser and Kugler's cointegration analysis is carried out by ap
plying a number of alternative cointegration tests. The results of these tests re
veal that for the US, Canada, France and Denmark (Johansen's Amax, Stock-
Watson test), for Japan, Germany, and Australia (Stock-Watson test) and finally 
for Italy, Belgium, and Norway (Johansen's Âmax) manufacturing GDP and fi
nancial sector GDP are cointegrated. When manufacturing GDP is replaced by 
TFP, the results of the several tests are not consistent so the authors proceed 
to panel cointegration tests which are more encouraging: the corresponding 
results support strongly the presence of cointegration.52 Finally, in testing for 
causal relations, the authors find that for the US, Japan and Germany, finance 
causes the manufacturing sector. Especially in the case of US finance, Granger 
causes TFP while in Japan and Germany both manufacturing GDP and TFP are 
'caused' by the financial sector. In Canada, France and Sweden it seems that 
there is also reverse causality. 

In another paper, Arestis, Demetriades and Luintel (2001) address the is
sues of cointegration in the context of a small group of western economies.53 

To carry out their empirical investigation the authors use quarterly data on out
put and measures of banking and stock market development over a period that 
extends from the early 1970s to the late 1990s. Their cointegration analysis in
dicates that banking and stock market activity, as captured by the ratio of do
mestic bank credit to GDP and the ratio of stock market capitalization to GDP 
respectively, positively affect economic growth in France, Germany and Japan. 
In the UK and the US, the corresponding relationship is statistically weak. Given 
that the financial systems in Germany, Japan and France are characterized by 
the dominance of banking institutions, these findings mirror the authors' belief 
that bank-based financial systems are likely to be more efficient in promoting 
economic growth than are market-based ones. 

Atindehou, Gueyie and Amenounve (2005) investigate the same issues for 
12 member countries of the Economic Community of West African States 
(ECOWAS) during the 1960-1997 period.54 Employing the Engle and Granger 

52 It is worthwhile to note here that these empirical findings support two different theoretical 
predictions. The presence of a long-run relationship between manufacturing GDP and finan
cial sector GDP reflects the theoretical prediction that finance affects economic growth by in
creasing the rate of capital accumulation whereas the long-run relationship between manu
facturing TFP and financial sector GDP reflects the Schumpeterian view that financial activity 
promotes growth by providing more opportunities for innovation and technological progress. 
53 This group includes Germany, US, France, the UK and Japan. 
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(1987) methodology to test for cointegration, and the VAR methodology to test 
for Granger causality, the authors find that economic development weakly 
causes financial development in half of the countries. In the remainder of the 
countries it is finance that leads economic performance. Another interesting 
finding is that the credit provided to the economy has an impact on economic 
development in only two of the twelve countries. This impels the authors to con
clude that financial intermediaries in the large majority of these countries are 
not efficient in managing their available funds. Hence, for finance to have a pos
itive growth effect it does not suffice for a country to have a number of financial 
intermediaries: it must be also the case that these intermediaries are efficient in 
channelling the public's funds to the most productive sectors. 

El-Wasal (2005) is another paper that studies the relationship between fi
nance and growth in the context of 12 emerging economies. What differentiates 
this paper from the previous one is that it is focused on stock market develop
ment rather than financial intermediation, the data used are on a monthly basis 
(1988:01-2000:12), and the countries studied are not on the same continent.55 

Specifically, to capture stock market size and liquidity, the author uses market 
capitalization and total value traded. In addition, he uses the number of listed 
companies as a proxy of the privatization process that takes place through the 
stock market. Economic activity is measured by the industrial production in
dex.56 Employing the Johansen methodology to test for cointegration, El-Wasal 
finds that only in five countries-India, Korea, Malaysia, the Philippines and 
Zimbabwe— do measures of stock market development and the privatization 
process share long-run features with industrial output. As for the question 
which of the two sectors leads the other one, the answer provided by the 
Granger causality tests is that both sectors Granger cause each other in India, 

54 The data sample consists of annual observations of (a) the ratio of the total amount of 
credits provided by financial institutions to all sectors (except credit to the central govern
ment) to GDP, (b) the ratio of liquid commitments of the financial system to GDP, (c) the ra
tio of domestic currency holdings and deposit to monetary authorities to claims on govern
ment, public enterprises, and the private sector, and (d) the real GDP per capita. The 12 
countries are Benin, Burkina Faso, Ivory Coast, Gambia, Ghana, Mali, Mauritania, Niger, 
Nigeria, Senegal, Sierra Leone and Togo. 
55 These countries are Chile, Colombia, Greece, India, Jordan, Korea, Malaysia, Mexico, 
Pakistan, Philippines, Venezuela and Zimbabwe. 
56 The reason why this measure is used instead of GDP is that there are no available data for 
GDP on a monthly basis. 
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Malaysia, the Philippines and Zimbabwe while in Korea economic activity 
Granger causes stock market development. For the remaining countries, 
causality tests are not reported. 

All the above papers, in testing for the presence of long-run relationships be
tween financial development and real economic activity, make one silent as
sumption: they take for granted that there is no parameter variation in the de
tected cointegrating vectors over the period that their data sample covers. Fur
thermore, when they address the causality issue, the analysis is limited to the 
direction of causality without determining the predominating causality direc
tion. Two recent papers, McMillan (2005) and Bates (2005), are focused exclu
sively on the US economy and try to resolve the issue of parameter constancy 
and global causality respectively. 

The first study uses monthly observations (1970:01-2000:03) of the stock 
market index, industrial production (to capture economic activity), and the 
Treasury-bill interest rate as a measure of the opportunity cost of holding 
money. The application of the methodology of Johansen (1991, 1995) detects 
a single cointegrating vector which supports the presence of a long-run rela
tionship between the stock market index, industrial production and interest 
rates. Subsequently, to explore whether the parameters of this relationship re
main constant over the whole period of the full data sample, the author applies 
the same methodology over a recursive sample and a rolling sample window of 
five years. The results of this procedure suggest that there is significant varia
tion of parameter values over time. Interestingly, this variation refers not only to 
the magnitude but also to the sign of the corresponding parameters. This is in
deed a strong indication that there exists substantial parameter instability in 
cointegrating relationships between finance and real economic activity. 

In the second paper, Bates employs US quarterly data (1958:1-2001:IV) in 
an attempt to assess the predominant causality direction between real and fi
nancial spheres in the US economy.57 In the first stage of his investigation, he 
applies the non-parametric causation test (NPCT) constructed from a fully-

57 The data refer to (i) real indicators (e.g. GDP, household consumption, gross fixed capital, 
net exports, and public expenditure), (ii) financial indicators (e.g. the M2 aggregate, demand 
deposits, commercial bank reserves closes to the central bank, and the Tobin's Q), (iii) 
transmission financial variables (e.g. the monetary market rate, the credit volume to the pri
vate sector, the lending rate, and banking profit margin share), and (iv) transmission real 
variables (e.g. long-run interest rates and the inflation rate). The financial (real) transmission 
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modified vector autoregressive regression (FM-VAR) estimation and which 
identifies at one time both short and long-run causal relations.58 The results of 
this test give information about the intensity of causation between financial and 
real aggregates, financial prices and real aggregates, financial aggregates and 
prices in the real sector, and finally, between prices in the financial and the real 
sector. Subsequently, the measures of the four types of causality are used for 
the construction of a global causality indicator whose value is supposed to pro
vide information about the dominant direction of causality. Bates computes this 
indicator for the US case and finds that causality from the real to the financial 
sector is more important. Given that the dominant direction of causality is not 
only a matter of academic curiosity but also has important policy implications, 
Bates' interesting approach to the causality issue will hopefully inspire more re
searchers in the future. 

To sum up, so far the time-series literature on the finance-growth nexus has 
produced two important results. The first is that in the majority of the countries 
studied there exists a long-term, or equilibrium, relationship between financial 
development and economic growth. The second result is that this relationship 
differs across countries: that is, for some countries finance leads and growth 
follows whereas for other countries the reverse causation is detected. The 
question why different patterns of causality exist remains unanswered. Hence, 
an interesting topic for future research would be to investigate the reasons that 
lie behind this difference. 

3.5 Summary and conclusions 

In this chapter we surveyed the empirical literature that has studied the in
terconnection between financial development and economic performance. To 
organize this large literature, we proceeded by grouping the studies according 
to their econometric methodology. This process led to three groups of studies: 

• Studies that are based on cross-country growth regression techniques; 
• Studies that employ dynamic panel techniques by using a combination of 

time-series and cross-sectional data; 

variables are supposed to capture the channels through which financial development (real 
economic activity) causes economic growth (financial development). 
58 For a description of this approach and its advantages over alternative causality tests see 
Bates (2005) pp. 1637-1638. 
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• Studies that are focused exclusively on the time-series dimension of the 
data. 

According to the results of the first group of studies, it seems that financial de
velopment has a statistically significant (and economically large) positive impact 
on overall economic performance. Notably, researchers have reached this con
clusion irrespective of the type of the data used: that is, no matter whether the em
pirical study is carried out at a country, industry or firm-level, there is strong indi
cation that finance plays an important role in economic growth. However, despite 
the fact that the results of the cross-county growth regressions survive a large 
number of robustness checks, this traditional approach is subject to a number of 
conceptual and statistical problems and thus it has received severe criticism. 

The second group of studies investigates the finance-growth relationship by 
adopting dynamic panel estimation techniques. Advocates of this approach ar
gue that panel data methods can resolve many of the problems that cross
country studies cannot deal with. In addition, it is argued that working with 
panel data is a natural way to put an equal weight both on the cross-sectional 
and the time-series dimension of the data and thereby take into account the dy
namic character of the finance-growth relationship. As for the findings of this lit
erature, these are highly consistent with those obtained in cross-sectional stud
ies: not only does overall financial development matter for economic growth, 
but its influence is sometimes of the same magnitude as that predicted by 
cross-country studies. 

Another way to understand the empirics of the finance-growth relationship is 
to examine the time-series dimension of the data. Researchers who choose this 
approach study each country in isolation in an attempt to address the issues of 
cointegration and causality. Their results indicate that for the great majority of 
developed countries, a long-run relationship does exist between the perform
ance of the financial system and economic growth. When less developed coun
tries are considered, however, cointegration tests fail to detect a long-run rela
tionship between financial and real economic aggregates for many countries. 
As for causality, the corresponding tests also give mixed results: that is, for 
some countries it is the case that finance causes growth while for others finan
cial development follows economic growth. There is also a group of countries 
for which there exists bi-directional causality between the financial and the real 
sector. In sum, with respect to the growth effects of finance, the results of the 
time-series analysis indicate that each country has its own particularities and 
therefore should be treated as a distinct case. 
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CHAPTER 4 

FINANCIAL DEVELOPMENT AND ECONOMIC PERFORMANCE: 
EVIDENCE FROM GREECE 

4.1 Introduction 

In surveying the empirical literature on the finance-growth nexus, it is appar
ent that for a large number of modern economies financial development and 
real economic activity are closely related. Particularly in studies that utilize 
cross-country regressions or panel data estimation techniques, the consensus 
view is that financial intermediaries and markets play an important role in eco
nomic growth. So, can we infer that financial development is a key determinant 
of growth for every single country—including Greece? 

Answering this question is a difficult task, especially if one takes into ac
count the evidence provided by studies that apply pure time-series analysis. In
deed, as we saw in Chapter 3, the central message of this strand of the litera
ture is that the pattern of the interaction between finance and growth is different 
across countries. Hence, to infer any conclusion about the finance-growth rela
tionship that characterizes a specific country, one needs to study that country 
in isolation. 

To shed further light on the existing literature, this chapter investigates the 
relationship between financial development and economic growth in Greece 
over the period 1960-2005. More specifically, we examine whether there exists 
a long-run relationship between measures of financial development and eco
nomic performance. Additionally, we study whether the precise nature of the fi
nance-growth relationship in Greece is consistent with the 'supply-leading' or 
the 'demand-following' hypothesis. 

With this end in view, we use annual observations of real GDP per capita 
and aggregate financial variables that are related to banking activity and stock 
market development. Once the study is carried out at the macroeconomic 
level, the most natural way (and perhaps the only one) to study the Greek case 
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is to adopt standard time-series techniques.59 Specifically, we can perform 
cointegration analysis by adopting the Johansen (1988) maximum likelihood 
method and subsequently conduct causality tests using the vector error-cor
rection model (VECM) for those groups of variables for which there is strong ev
idence of cointegration. Finally, given the nature of our investigation, it is nec
essary to note that we are primarily interested in the existence and the statisti
cal significance of a cointegration relationship between financial and real vari
ables—and less interested in the precise features of any given relationship. 
That is to say, our interest lies basically in the significance and the algebraic 
sign of the estimated coefficients and not so much in their actual values. 

The remainder of this chapter is organized as follows. We start our analysis 
with a very brief history of the Greek economy during the period 1960-2005 
(Section 4.2). In Section 4.3 we briefly discuss related empirical studies whose 
data samples incorporate Greece. In Section 4.4 we provide a summary of in
formation about the measures of economic performance, banking activity, and 
stock market development that we use in our empirical analysis. In Section 4.5 
we describe the econometric methodology adopted. In Section 4.6 we present 
the results of our analysis. Finally, in Section 4.7 we state our conclusions. 

4.2 A very brief history of the basic economic and financial developments 
in Greece during the period 1960-2005 

4.2.1 The period 1960-1970 

The period between 1960 and 1970 is the second decade of recovery and 
reconstruction of the Greek economy after its total collapse during the German 
Occupation of the country. It is also the second successive decade during 
which Greece experienced a combination of remarkably high rates of eco
nomic growth (7.5% per annum on average) and relatively low rates of inflation 
(see Figures 4.1 and 4.2). 

Many scholars of the Greek economy attribute the achievement of these im
pressive growth rates to a package of economic policies adopted by the Greek 
governments. For instance, Alogoskoufis (1995) and Alogoskoufis and Lazare-
tou (1997) argue that it was the governments' prudent fiscal and monetary poli-

59 We could use cross-sectional or panel data techniques only if we were using industry or 
firm-level data. 
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FIGURE 4.1 

Economic growth rates 1961-1970 (real GDP annual percentage changes) 
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Source: calculations are based on GDP figures in euros at 1995 constant prices that have been ex
tracted from Eurostat 

FIGURE 4.2 

Inflation rates 1961-1970 (average rates of CPI inflation) 
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Source: calculations based on data from National Statistical Service of Greece (NSSG) 

cies that supported long-term economic stability and laid the foundations for 
sustainable growth. In addition, other policies aiming at structural change in the 
economy—such as the gradual lifting of price controls and the improvement of 
public administration-were growth-enhancing as well. Finally, the participa-
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tion of the Greek drachma in the Bretton Woods system guaranteed the value 
of the national currency within a positive international environment, while the 
labour market regime and the domestic financial system were a further boost to 
investors' confidence and thus fostered capital accumulation. Figure 4.1 shows 
annual increases in real GDP over this period, while Figure 4.2 gives inflation 
rates. 

Though the list of the main driving forces behind the good performance of 
Greece in the period 1960-1970 includes the Greek financial system, the Greek 
financial sector at that time lagged considerably behind those of most western 
economies. This is true in terms of both banking and financial market develop
ment. 

Analytically, total financing of the Greek economy during the 1960s was 
dominated by the banking sector. Indeed, data reveal that the mean value of 
the claims on the private sector by deposit money banks was 166 times higher 
than the mean of the total value traded in the stock market (see Figure 4.3). 
However, the dominance of the banking industry should not be taken as a sign 
of a large and well-developed banking system. On the contrary, as with most 
developing economies during the 1960s, Greek banking was characterized by 
reduced autonomy, widespread government ownership of banks, high concen-

FIGURE 4.3 
Ratio of bank claims on the private sector to total value traded in the stock market, 
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tration, and negligible presence of foreign banks.60 In other words, the banking 
system in Greece possessed all those features that act as barriers to banking 
flexibility and efficiency. 

Compared with banks, the Greek securities market was less popular and 
less developed. This was through the reluctance of savers and entrepreneurs, 
respectively, to buy and issue equity shares. Specifically, on the demand side 
only a small group of investors was active in the Athens Stock Exchange (ASE). 
The majority of individual savers preferred to hold fixed income securities (i.e. 
deposits) and precious metals (i.e. gold) rather than risky equity shares.61 On 
the supply side, Greek entrepreneurs shared the conviction that banking fi
nance was more flexible; they also believed that by issuing shares they would 
lose control of their firms. As a result, in 1968 only 78 corporations out of 2,294 
limited liability corporations were listed on the ASE.62 In the meantime, Greek 
economic authorities made matters worse by levying high taxes on equity cap
ital and showing a general unwillingness to promote participation in the stock 
market.63 

Paradoxically, and unlike the experience of most developing countries 
where financial repression during 1960s was associated with poor economic 
performance,64 the allocation of credit on the basis of planning priorities in 
Greece yielded results above expectations. Indeed, the accelerated rates of 
saving and capital accumulation give an empirical base to the perception that 
the Greek financial system, and especially the banking sector, performed quite 
well its role of saving accumulation and allocation. 

4.2.2 The period 1970-1980 

The evolution of the Greek economy during the 1970s was quite different 
from the 1960s. Almost all conventional indicators of macroeconomic perform
ance and stability deteriorated: that is, Greece experienced accelerating infla
tion, growing budget deficits, increasing public debt, continuous devaluation of 
the drachma, and declining rates of real investment and overall economic 

60 An analytical presentation of the structure of the Greek banking system can be found in 
Lolos (1966). 
61 See Niarchos (1972), chapter II, p. 27. 
62 Op. cit., p. 38. 
63 Op. cit., p. 31. 
64 See Fry (1995), chapters 14-15. 
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growth (see Figures 4.4 and 4.5). The explanation of these adverse develop
ments should be sought primarily in two external factors—the 1973 oil crisis 
and the breakdown of the Bretton Woods system. Of course, internal factors, 
such as the abandonment of fiscal and monetary discipline and the implemen
tation of expansionary policies, also incur much blame for this situation.65 

Unlike the shift in the macroeconomic policy regime, policies towards the fi
nancial system remained unchanged. Banks were under strict regulation and 
the government intervened directly in the lending mechanism through adminis
trative controls of deposit and lending rates. Concentration in the banking in
dustry remained high and state-owned banks were the dominant players in the 
market. 

In the meantime, Greek corporations continued to rely on the banking sys
tem for financing although they could absorb funds from the stock market. 
Even during the early 1970s—when 100-110,000 individual investors were ea
ger to invest in equity capital66 and the ASE conditions were favourable for is
suing activity—the majority of Greek businessmen preferred to maintain their 

FIGURE 4.4 
Economic growth rates 1971-1980 (real GDP annual percentage changes) 
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6 5 For the process of economic policy-making in Greece during this period, see also Alexan
der and Demopoulos (1989). 
6 6 These figures come from the Athens Stock Exchange (2001), chapter VIII, pp. 138. 
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FIGURE 4.5 

Inflation rates 1971-1980 (average annual rates of CPI inflation) 

Source: calculations based on National Statistical Sen/ice of Greece (NSSG) data 

lending relationships with banks rather than issuing shares. The mix of high de
mand with limited supply of shares inflated stock market prices and led to a 
considerable increase of the stock market capitalization (see Figure 4.6). How
ever, soon after 1972 the size of the stock market, as measured by the stock 
market capitalization to GDP ratio, followed a downward trend (see Figure 4.6). 
Businessmen's unwillingness to list their companies, in combination with the 
subsequent economic crisis which limited the interest of the public for corpo
rate shares, slowed down the development of the Greek financial markets. 

On the whole, the Greek financial system in the decade of 1970s is charac
terized by the prevalence of stringent prohibitions, restrictions and governmen
tal controls. Over the same period, by contrast, the financial systems in the ma
jority of western countries were entering the phase of modernization and liber
alization. But every cloud has its silver lining. In this case the silver lining is 
twofold. Greek financial institutions retained their soundness during a period 
that was full of major economic and political shocks;67additionally, Greek firms 

67 Laeven and Valencia (2008) provide a detailed database that covers the universe of sys
temic banking crises for the period 1970-2007. Contrary to the experience of most western 
economies, no crisis episode is reported for Greece for the period 1970-1980. 
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FIGURE 4.6 

Stock market capitalization to GDP ratio (MC/GDP) 1971-1980 
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continued to enjoy the credit lines they had become accustomed to, during the 
more prosperous 1960s. 

4.2.3 The period 1980-1990 

At the beginning of the 1980s many economists shared the conviction that 
Greece's accession into the EEC would be a great opportunity for the economy 
to regain the momentum of the sixties and catch up with the other western 
economies. Contrary to these expectations, Greece experienced poor eco
nomic performance. Economic growth was moderate (see Figure 4.7) and 
driven by domestic demand that was fuelled by expansionary government poli
cies and the EEC's structural and cohesion funds. To correct the serious eco
nomic imbalances, a two-year stabilization programme was implemented in the 
mid-1980s. However, this program had only limited effects. As a result, the 
economy maintained two-digit inflation rates (see Figure 4.8), widening current 
account deficits, high fiscal deficits and a huge public debt through to the end 
of the decade. 

Until 1987, no progress was made in reforming or modernizing the banking 
sector in Greece.68 Bank lending remained concentrated in state-owned banks 

The only institutional change that took place before 1987 was the abolition of the Currency 
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FIGURE 4.7 

Economic growth rates 1981-1990 (real GDP annual percentage changes) 
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FIGURE 4.8 

Inflation rates 1981-1990 (average annual rates of CPI inflation) 
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Committee which had been created in 1946 and whose basic role was to decide on mone
tary and credit issues. In 1982, the Bank of Greece took over all the functions of the Currency 
Committee. 
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and in some cases was biased toward inefficient enterprises. In 1987, after an 
extended period of financial repression, banking reform was launched. The re
structuring of the banking sector was gradual and involved the establishment of 
new laws and regulations that were based on the Karatzas Committee69 rec
ommendations and EEC norms and practices. Among the most important de
velopments of the deregulation .process at that time was the reduction in, or 
complete removal of, various restrictions on banking activity: for instance, re
strictions on banks' portfolios, compulsory investments in Government's secu
rities, barriers in consumer credit, administrative controls on most interest 
rates, as well as quantitative controls on credit provision were reduced or en
tirely abolished.70 

The new freedom in conducting banking business did not increase the rates 
of credit expansion. As a matter of fact, during the six-year period 1981-1986 
the annual average outstanding amount of bank loans to the private sector ac
counted for 41.5% of GDP, compared with 34.8% in the late 1980s (see Figure 
4.9). Nevertheless, the deregulation process widened the range of services that 
banks could offer and, most importantly, increased banking competition and 
thus put pressure on banks to increase their efficiency. 

With regard to financial markets, the performance of the ASE during the first 
half of the 1980s was affected by adverse international developments. More 
specifically, the 1978 oil crisis and the subsequent recession in most western 
economies had spawned cautiousness and widespread concern among in
vestors about the prospects of the Greek economy at that time. Surprisingly, 
the entry of the country into the EEC did not change the mood of Greek in
vestors who preferred to abstain from investing in equity capital until the mid-
1980s. As a consequence, all stock market related indicators stood at record 
low levels: the market capitalization value accounted for only 2% of GDP in 
1985 (see Figure 4.10) while the amounts of capital raised through the sale of 
new shares were negligible. 

69 The Karatzas Committee was created in 1986. Its goal was to make a series of policy rec
ommendations for the development and modernization of the Greek banking system. 
70 A chronology of the liberalization of the domestic activities of Greek banks from 1987 on
wards can be found in Voridis, Angelopoulou and Skotida (2003). 
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FIGURE 4.9 

Private credit by banks to GDP ratio 1981-1990 

Sources: for private credit by banks: Bank of Greece; for GDP: Eurostat 

FIGURE 4.10 

ASE composite index and stock market capitalization to GDP ratio 1981-1990 
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During the second half of the 1980s an increasingly larger class of individual 
savers started investing their surpluses in stocks. Irrespective of the reasons 
that lie behind this shift in investors' behaviour, the strong demand for corpo
rate shares and the subsequent improvement in most stock market indicators 
(see Figure 4.10) were enough to change entrepreneurs' attitudes towards the 
stock exchange: that is, entrepreneurs who had not previously thought of list
ing their companies saw the ASE as an alternative and promising source of fi
nance. In turn, savers' and entrepreneurs' increased interest in the stock mar
ket, along with the favourable international climate, put more pressure on the 
ASE supervisory authorities to upgrade the infrastructure of the Greek capital 
markets. One of the most important developments in this direction was the es
tablishment of the 'Parallel Market' in the ASE. 

4.2.4 The period 1990-2005 

In terms of macroeconomic stability and economic growth, a large part of 
the 'lost' decade of the 1980s was reclaimed in the subsequent fifteen years. 
The adoption of the Maastricht Treaty put pressure on Greek governments to 
follow difficult and often painful adjustment policies so as to improve the con
vergence situation of the country. In turn, the implementation of prudent macro-
economic policies and a number of structural reforms paid off in rapid growth 
and high macroeconomic stability. GDP growth was particularly pronounced 
during the ten-year period 1996-2005 when Greece achieved an average an
nual increase in GDP of 3.78 per cent (see Figure 4.11). Over the same period, 
inflation decelerated and stood at historically low levels (see Figure 4.12) while 
interest rates were declining steadily. As for public finances, the improvement 
was less remarkable. Nevertheless, the overall economic progress and the 
economy's favourable prospects at the dawn of the new millennium facilitated 
the complete transition of the Greek economy to the final phase of European 
Economic and Monetary Union (EMU). 

As regards banking developments, the liberalization and deregulation 
process initiated in the mid-eighties continued throughout the fifteen-year pe
riod in question. The relaxation of regulations and controls not only broadened 
the range of financial activities in which banks could engage but also opened a 
period of rapid structural change for the banking industry. Specifically, in the 
prospect of increased competition—especially from foreign banks and non-
bank financial institutions-Greek banks had no choice but to adjust their busi
nesses and improve their efficiency. To this end, Greek governments took 
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FIGURE 4.11 
Economic growth rates 1991-2005 (real GDP annual percentage changes) 

Source: calculations are based on GDP figures in euros at 1995 constant prices, extracted from Eurostat 

FIGURE 4.12 
Inflation rates 1991-2005 (average annual rates of CPI inflation) 
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steps toward the gradual privatization of state-owned banks. In addition, banks' 
managers were given more freedom to conduct the necessary policies so as to 
promote modernization and transform state banks into more competitive and 
efficient financial institutions. As for private banks, the bankers' efforts to deal 
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with the same challenges generated a large number of mergers and acquisi
tions that took place between 1996 and 2006.71 According to Athanasoglou 
and Brissimis (2004), the wave of mergers and acquisitions in the Greek bank
ing sector led to improved banking performance: many banks that were in
volved in merger and acquisition activity improved their cost and profit effi
ciency while in many cases theit larger size allowed the implementation of new 
technologies and the exploitation of economies of scale. 

The timing of mergers and acquisitions in the banking industry coincided 
with spectacular changes in the stock market. The increasing number of stock 
trading accounts which reached the incredible figure of 2,321,550 in 2005, the 
fast rise in share prices and the corresponding rise in market capitalization 
which was equivalent to 175.3% of Greek GDP in 1999 (see Figure 4.13), the 
upward trend in the amount of capital raised through new issues, and finally, 
the increased number of listed companies that stood at 338 in 2005, as com
pared to 159 (see Figure 4.13) in 1991 are all indicative of the performance of 
the ASE during the period between 1990 and 2005. 

FIGURE 4.13 
Number of listed companies and stock market capitalization ratio to GDP 
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Sources: for the number of listed companies (NLC) and stock market capitalization: Athens Stock Ex
change; for GDP: Eurostat 

71 A list of the mergers and acquisitions between banks in Greece in the period 1996-2005 
can be found on the website of the Hellenic Banks' Association (http://www.hba.gr). 
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Admittedly, some of the factors that provided an impetus for these develop
ments were only temporary. Furthermore, the price performance of shares was 
driven by social and emotional circumstances (e.g. overconfidence and exces
sive optimism of the general public) rather than rational pricing behaviour. As a 
result, like most capital markets worldwide, the ASE experienced a substantial 
downward correction soon after the dawn of the new millennium. 

No matter what really propelled the Greek stock market during the 1990s 
and despite its corrective trend after 2000, the inflow of fresh capital was meant 
to generate manifold benefits for market participants and the stock market it
self. First it was firms which saw an opportunity to increase their external fi
nancing and simultaneously reduce their reliance on banking borrowing. Sec
ondly, individual savers were given access to a greater variety of financial in
struments. Hopefully, they also improved their understanding of the mecha
nisms of the stock market and became more aware of financial risks and op
portunities. Finally, the supervisory authorities of the Greek capital market took 
more steps towards the modernization of the Greek capital markets. The great 
wave of institutional improvements and reforms included (a) the establishment 
of new markets (e.g. the Financial Derivatives Products Market, the New Market 
and the Greek Market of Emerging Capital Markets), (b) the issue of new rules 
with respect to capital market transparency, investor protection and dilution of 
information, and (c) the adoption of new technologies (e.g. dematerialization of 
shares and fixed-income securities, implementation of the Integrated Automatic 
System for Electronic Trading, etc) that enhanced the efficiency of the trading, 
clearing and settlement systems of the ASE. 

4.3 Greece in related empirical studies 

There are many empirical papers that use cross-country growth regression 
techniques in order to examine the finance-growth nexus and incorporate in 
their data samples observations on the Greek economy—inter alia, Atje and Jo-
vanovic (1993), Levine and Zervos (1998), Guiso et al. (2004). Nevertheless, for 
reasons given elsewhere in this study, the only information one might extract 
from these papers about the Greek case is limited to summary statistics (e.g. 
averages of aggregate financial and real economic variables over the periods 
that the corresponding samples cover). By the same token, though Greece is 
included in the samples of papers that apply dynamic panel data techniques 
(e.g., Beck et al. (2000), Rousseau and Wachtel (2000)) no inferences can be 
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made about the finance-growth relationship that characterizes the Greek econ
omy. 

To the best of our knowledge, there exist only five papers which provide a 
documentary account of the finance-growth nexus for the Greek economy. Two 
of these papers, Demetriades and Hussein (1996) and El-Wasal (2005), study 
the Greek case in the context of a group of developing countries; the remain
der-Hondroyiannis and Papapetrou (2001a, 2001b), Hondroyiannis, Lolos 
and Papapetrou (2004)—are focused exclusively on Greece. All five papers 
employ pure time series analysis. 

As we have already seen in Section 3.4 of this study, Demetriades and Hus
sein (1996) focus on the interaction between banking development and eco
nomic growth. In examining the Greek case, they use annual data of real GDP 
per capita (measured in Greek drachmas) and two proxies for financial devel
opment-namely, the ratio of bank deposit liabilities to nominal GDP and the 
ratio of bank claims on the private sector to nominal GDP.72 To ascertain the 
variables' order of integration, they apply the augmented Dickey-Fuller test 
(Dickey and Fuller 1981) which suggests that real GDP per capita and the sec
ond financial aggregate are both /(1). As for the first financial aggregate, the 
null hypothesis of a unit root can be rejected at the 5% level. In testing for coin
tegration, the Engle and Granger (1987) procedure fails to detect a long-run re
lationship between real GDP per capita and any of the two financial indica
tors.73 The Johansen (1988) procedure is more fruitful in the sense that it de
tects two cointegration relationships—(a) between real GDP per capita and the 
ratio of bank liabilities to GDP; and (b) between real GDP per capita and the ra
tio of bank claims on the private sector to GDP.74 Finally, on the issue of 

72 Unfortunately, the authors do not report the exact period that their dataset covers. How
ever, given that they retrieve data from the IMF publication International Financial Statistics 
(CD ROM, 1993) and given that their dataset includes developing countries which have at 
least 27 continuous annual observations on the variables of interest, we can conjecture that 
they have at most 33 annual observations on financial and real aggregates with respect to 
the Greek economy. This means that the period covered starts in the early 1960s and ends 
in the early 1990s. 
73 Essentially, the cointegration tests are applied .in two distinct models each of which in
clude two variables. The first model contains real GDP per capita and the first proxy of bank
ing development while the second model includes real GDP per capita and the second 
proxy of banking development. 
74 As the authors note, one should be cautious in interpreting the cointegration relationship 
between real GDP per capita and the ratio of bank liabilities to GDP because the second vari
able may be /(0). 
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causality, ECM-based causality tests produce results that suggest reverse cau
sation. That is, the real sector in the Greek economy causes banking develop
ment. 

In the second paper, El Wasal (2005) has as his primary focus the role of the 
stock market as a determinant of real economic activity. Using monthly data 
over the period from 1988:01 to 2000:12, the variables of interest are stock mar
ket capitalization, stock market trading value, the number of listed companies 
in the stock exchange(s), and a measure of the rate of return of stocks. To cap
ture real economic activity, El-Wasal uses the industrial production index for 
which monthly observations are available. Unfortunately, this work has little to 
say about the growth effects of stock market development in Greece. The rea
son is that, in testing for the presence of unit roots, El-Wasal finds that the prop
erties of the above variables are unbalanced: that is, the augmented Dickey-
Fuller test (Dickey and Fuller 1981), the Phillips-Perron test (Phillips and Perron 
1988) and the KPSS test (Kwiatkowski et al. 1992) all suggest that the industrial 
production index is an /(0) process whereas the remaining time-series of the 
model are integrated of order 1. Thus, cointegration analysis is conducted by 
leaving outside of the model the industrial production index.75 The results of 
this procedure suggest that there exists no cointegration relationship between 
stock market variables. As for causality, though a cointegration relationship 
need not be found in order to test for causality, the author does not proceed to 
the relevant tests. 

Hondroyiannis and Papapetrou (2001 a, 2001b) investigate the interaction 
between the performance of the Greek stock market and the overall perform
ance of the Greek economy by following an alternative route. Specifically, these 
authors use a vector autoregressive approach to explore the idea that stock 
market returns may provide information about the future evolution of macro-
economic aggregates. The investigation is carried out by using monthly obser-

75 In Harris and Sollis (2001) chap. 5, p. 112 we read: '...it is not necessary for all the variables 
in the model to have the same order of integration (unless we have only two variables), but is 
important to understand and take account of the implications when all variables are not 1(1). 
Indeed, it is possible that cointegration is present when there is a mix of 1(0), 1(1), and 1(2) vari
ables in the model. Stationary 1(0) variables might play a key role in establishing a sensible 
long-run relationship between non-stationary variables, especially if theory a priori suggests 
that such variables should be included.' Thus, according to Harris and Sollis (2001), El-Wasal 
could proceed to cointegration analysis by including the industrial production index in the 
model. 
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vations for the period 1984:1 to 1999:12. As a proxy of stock market perform
ance, they use stock market returns while macroeconomic performance is cap
tured by a set of macroeconomic variables.76 The major findings of the two pa
pers coincide. First, it appears that a long-run relationship does not exist be
tween stock market returns and the macroeconomic variables that enter the Jo-
hansen and Juselius tests. Secondly, it is found that it is macroeconomic activ
ity that affects the performance of the Greek stock market and not vice versa. 

In our judgment, the most insightful study with respect to the Greek econ
omy is that provided by Hondroyiannis, Lolos and Papapetrou (2004). These 
authors examine the overall performance of the Greek financial system and its 
growth effects by taking into account indicators of banking and stock market 
development in Greece towards the close of the 20th century. Specifically, Hon
droyiannis et al. use monthly data (1986:01-1999:12) of real GDP, total stock 
market capitalization, and total commercial bank credit to the private sector. In 
addition, they employ variables that are related to the financing of Greek indus
try, such as the market capitalization of industrial stocks and commercial bank 
credit to the industrial sector.77 To test for the presence of unit roots in the 
above time-series, the authors employ the augmented Dickey-Fuller test, the 
Phillips-Perron test, the KPSS test, and the ZA test (Zivot and Andrews 1992). 
The results from all unit root tests indicate that each series contains a unit root. 
Given that all series are /(1) processes, the authors proceed to cointegration 
analysis by applying the Johansen methodology. Specifically, two models are 
considered. The first model includes real GDP, total stock market capitalization 
and total commercial bank credit to the private sector. The second model in
corporates real GDP and the two financial aggregates that refer to industry fi
nancing. For each of the two models, the Johansen-Juselius maximum likeli-

76 In Hondroyiannis et al. (2001a) stock market performance is captured by the difference 
between the continuously compounded return on the Athens stock market index and the 
Greek inflation rate. In the same paper, the set of macroeconomic variables includes the in
dustrial output, the interest rates, the real oil price, the nominal exchange rate (DRS/USD), 
and the foreign real stock returns ( the difference between the continuously compounded re
turn on S&P 500 New York market index and the US inflation rate). In Hondroyiannis et al. 
(2001b), stock market performance is measured by the value of the Athens general stock 
market index. As for the macroeconomic variables, these include the index of industrial pro
duction, the consumer price index, the interest rate, and the nominal foreign exchange rate 
(DRS/USD). 
77 All financial aggregates are calculated as percentages of GDP. 
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hood test statistics provide evidence that there exists one cointegrating vector 
at 5% level. Finally, evidence from causality tests indicates that there is bi-di
rectional causality between overall performance of the Greek economy and 
stock market or banking activity. This result holds in both models. 

Though Hondroyiannis et al. (2004) contribute to our understanding of the 
Greek case, some points in their research strategy are not very clear. For in
stance, to establish that real and financial activity are causally interrelated, these 
authors utilize monthly observations of real GDP. As it is well known, however, 
data on GDP may be collected quarterly or annually. Therefore, to obtain data 
on GDP over shorter intervals of time (i.e. monthly) one needs to employ the ap
propriate estimation techniques. Although econometrics makes available to 
economists such estimation techniques, very often both the quality and the ac
curacy of the data obtained in that way are questionable. Perhaps this is the 
main reason why it is a standard practice in the econometrics growth literature 
not to rely on monthly observations of economic aggregates such as GDP.78 

Another issue that deserves further analysis in the Hondroyiannis et al. 
(2004) paper is the specification of the second model. As we saw, the second 
model includes three variables—namely, real GDP, market capitalization of in
dustrial shares and commercial bank credit to the industry. In the first place, it 
is surprising that the authors use real GDP instead of the industrial sector's 
product. For instance, it seems more natural to relate manufacturing produc
tion with the financing of the specific sector rather than to relate Greece's GDP 
with industry's finance.79 Possibly the authors' efforts to include a proxy of in
dustrial production (i.e. the industrial production index or the value added of 
the industrial sector) have failed—either because the available proxies are not 
integrated of the same order as the remaining variables of the model, or be
cause the Johansen tests provide no evidence of cointegration between indus
trial production and financing.80 If our conjecture is right then the authors 
should have tried to explain or at least discuss the following puzzle: why, on the 

78 In reading these lines one needs to be cautious. We do not claim that the data employed 
by Hondroyiannis et al. are of poor quality. Given that the success of econometric analysis 
depends crucially on the quality of the data, we just point out the danger that lies behind the 
use of monthly data of GDP. 
79 The surprise is larger especially if one takes into account that Greece is not an industrial 
country, which means that the industrial sector has a relatively small contribution to GDP. 
80 Recall that El-Wasal for a very similar dataset has found that the industrial production in
dex is an 1(0) process. 
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one hand is there an equilibrium relationship between real GDP and industry fi
nancing, and on the other hand, no such relationship when one substitutes in
dustrial production for GDP? 

Before closing this section it is worthwhile mentioning the main differences 
between the above studies and the present one. First, unlike Demetriades and 
Hussein (1996) who are focused on banking development and El-Wasal (2005) 
and Hondroyiannis and Papapetrou (2001a, 2001b) who concentrate on stock 
market activity, we take into account both dimensions of the Greek financial 
system. We believe that in doing so we can have a more integrated picture of 
the Greek financial system and its growth effects. Secondly, unlike El-Wasal 
(2005) and Hondroyiannis and Papapetrou (2001a, 2001b) we care about the 
impact of financial development on overall economic performance as captured 
by real GDP per capita: that is, our study is carried out at a macroeconomic 
level without considering the effects of finance on distinct sectors of the Greek 
economy. Thirdly, with respect to the time dimension of the data sample, our 
work is closer to that of Demetriades and Hussein (1996) who use annual ob
servations. This means that—compared with Hondroyiannis et al. (2004) and 
El-Wasal (2005) who both employ monthly data—we have at our disposal a sig
nificantly smaller number of observations. Nevertheless, as has been noted 
elsewhere in this study, when one examines the statistical properties of time-
series what matters most is the time span of the data and not the number of ob
servations.81 Finally, in relation to the above three studies, our work is based on 
a richer dataset: specifically, we examine the Greek case over a much longer 
period of time and incorporate in our analysis five alternative measures of over
all financial development. 

4.4 Data description and statistics 

Our data sample consists of annual observations on real and financial ag
gregates that characterize the Greek economy during the period 1960-2005. 
Specifically, the data we employ contain information about real economic ac-

81 Consider for instance the power of unit root tests where '...the power depends on the 
(time) span of the data more than mere size of the sample. For a given sample size n, the 
power is greater when the span is large. Thus, unit root tests based on 30 observations over a 
span of 30 years may have more power than that based on, say, 100 observations over a span 
of 100 days.' (Gujarati, 2003, chap. 21, pp. 819). ^ 
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tivity, banking and stock market development. A minimum of knowledge about 
the variables we use is a necessary first condition for understanding the empir
ical analysis that follows. Hence, our objective in this section is to present, de
scribe and discuss the variables of interest. 

4.4.11ndicators of overall economic performance 

There are several alternative measures that have been proposed to capture 
real economic activity. These include real GDP, the ratio of investment to GDP, 
and various proxies for investment efficiency. Other studies consider growth indi
cators such as productivity growth, capital stock growth, and savings. Given that 
our primary focus is on the effects of the financial system on overall economic per
formance, our preferred measure is real GDP per capita which is also the most 
commonly used in related studies. To construct this measure we use GDP figures 
in euros that have been measured at constant 1995 prices according to the Euro
pean System of Accounts 1995 (ESA 95). Additionally, we use mid-year estimates 
of total population (1960-1999) and short-term population projections (2000-
2005). GDP data series are extracted from Eurostat and/or publications of national 
agencies and authorities (i.e. the National Statistics Service of Greece (NSSG) 
and the Ministry of Finance). Population data come from NSSG publications 

Given that capital accumulation is strongly and positively associated with fu
ture rates of economic growth, we also examine whether capital formation con
stitutes a distinct channel through which financial development is linked to 
growth. To this end, we use the per capita gross fixed capital formation (GFCF), 
measured at constant 1995 prices.82 This is a conglomerate indicator that re
flects both the level of productive investments and changes in the Greek econ
omy's capital stock per capita. Data for GFCF are based on the ESA 95 system 
and come from the same data source as GDP figures. 

82 According to the ESA 95 system, paragraphs 3.102 to 3.111, 'Gross fixed capital formation 
consists of residents producers' acquisitions, less disposals, of fixed assets during a given 
period plus certain additions to the value of non-produced assets realized by the productive 
activity of producer or institutional units. Fixed assets are tangible or intangible assets pro
duced as outputs from the process of production that are themselves used repeatedly, or 
continuously, in the process of production for more than one year. Additions to the value of 
non-produced assets pertaining in particular to land, e.g. draining of marshes or the irriga
tion of deserts by the construction of dykes, ditches and irrigation channels. Examples of in
tangible fixed assets are mineral exploration and computer software'. (The EU Economy: Re
view 2004, Stat. Annex, p. 400). 
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4.4.2 Measuring banking development 

To capture banking activity and development in Greece we consider two al
ternative variables. The first variable is the ratio of deposits by individuals and 
private enterprises with commercial banks and specialized credit institutions to 
nominal GDP.83 This ratio is an absolute size measure of the banking sector 
and resembles the ratio of liquid liabilities of financial intermediaries (currency 
plus deposits and other interest-bearing liabilities) to GDP. Traditionally, it is the 
second ratio that researchers use as a proxy for banking development. Never
theless, we prefer deposits rather than total liabilities because we believe that 
by isolating deposits, we can capture the ability of the banking sector to collect 
the public's funds and mobilize savings. As a second indicator of banking ac
tivity we employ the ratio of domestic bank credit to the private sector to nomi
nal GDP. This ratio is supposed to capture the efficiency of the banking sector 
in channelling the public's savings to entrepreneurial and investment activities. 
Hence, though the two ratios we use are both measures of the size of financial 
intermediation, they provide information about different functions of financial in
termediaries. 

While our two proxies provide information about the significance of banks 
and bank-type institutions, they do not account for the activity of non-bank in
stitutions such as private pension funds, life insurance companies and mutual 
funds. Thus, one might argue that the two ratios we employ do not enable us to 
form an accurate picture of the whole financial intermediation sector. We be
lieve that such an argument would be valid if non-bank institutions had played 
a critical role during the whole period our study covers. However, it was only re
cently—from the early 1990s onward—that non-bank financial companies 
started to operate on a large scale and to manage savings collectively on be
half of individual investors. Thus, excluding those institutions from our study 

83 Specialized credit institutions are the Agricultural Bank, the National Mortgage Bank, the 
Investment Bank, the National Investment Bank for Industrial Development (NIBID), the Hel
lenic Industrial Development Bank (HIDB), the National Housing Bank, the Aspis Housing 
Bank, the Deposits and Loans Fund, and the Postal Savings Bank. In the course of the time 
some of these institutions have been merged with commercial banks (e.g. the National Mort
gage Bank with the National Bank of Greece and the HIDB with the Piraeus Bank) while 
some other have changed the character of their operations so that they are considered 
commercial banks (e.g. the Agricultural Bank). Such changes, either in the ownership struc
ture or in the institutions' operations do not affect our ratio. 
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should not be taken as a mere compromise owing to data unavailability:84 our 
choice is informed by the structure of the Greek financial system during the last 
50 years. 

The data for deposits and private credit come from various issues of the 
Monthly Statistical Bulletin and the Bulletin of Conjunctural Indicators published 
by the Bank of Greece. All figures are in nominal terms and have been con
verted to euros to preserve the continuity of the series.85 

4.4.3 Measuring stock market activity 

Beck, Demirguc-Kunt and Levine (2000, 2001) provide a large catalogue of 
alternative measures that can be used to assess stock market development. 
From this catalogue we choose three variables that seem to capture distinct di
mensions of stock market activity. The first variable of interest is the ratio of 
stock market capitalization to nominal GDP. Stock market capitalization is de
fined as the (market) value of shares that are listed on the stock exchange(s). 
When this is divided by nominal GDP, it gives the size of the stock market rela
tive to the size of the economy. The second variable we use is the ratio of stock 
market total value traded to nominal GDP. Total value traded is equal to the 
value of the shares that are traded in a country's stock exchange(s). This ratio 
reveals information with respect to the liquidity that stock market provides to 
the economy. Finally, we use the stock market turnover ratio which is defined 
as the ratio of stock market total value traded to market capitalization. We use 
this last ratio as an indicator of the stock market's activity or liquidity relative to 
its size. 

From the above description it becomes apparent that the variables we use 
to capture capital market activity are focused on the equity market and do not 
account for bond market activity. In fact, the bond market in Greece is domi
nated by the public sector: that is to say, it is the central government and pub
lic enterprises which use bond issuance as a vehicle to raise external finance. 
For the largest part of the period we are interested in, private enterprises have 
not relied on bond financing. Given the minor importance of corporate bonds 

84 In fact, one criterion for including a variable in our dataset is that there exist continuous an- · 
nual observations on that variable for the whole period our study covers. Such data for non-
bank financial companies in Greece do not exist. 
85 All currency data that are published in drachmas have been converted to euros using the 
irrevocably fixed euro conversion rate. 
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relative to public bonds, and given that public bond issuance does not neces
sarily lead to a more efficient bond market for the private sector, we leave bond 
market indicators outside of our analysis.86 

Our data on stock market capitalization and total value traded are taken 
from various issues of the Monthly Statistical Bulletin and the Annual Statistical 
Bulletin — each of which is a publication of the Athens Stock Exchange (ASE). 
Like the remaining variables we use, stock market figures expressed in drach
mas have been converted to euros using the irrevocably fixed exchange rate. 

All variables of interest87 appear with their definitions in Table 4.1. 

TABLE 4.1 

Variables used in analysis 

Variable Name 

GDPp 

LGDPp 

CAP 

LCAP 

DE 

LDE 

CR 

LCR 

MC 

LMC 

TV 

LTV 

TR 

LTR 

Definition 

Real Gross Domestic Product per capita 

Logarithm of GDPp 

Real Gross Fixed Capital Formation per capita 

Logarithm of CAP 

Ratio of deposits by individuals and private enterprises with commercial banks and 
specialized credit institutions to GDP 

Logarithm of DE 

Ratio of domestic bank credit to the private sector to GDP 

Logarithm of CR 

Ratio of stock market capitalization to GDP 

Logarithm of MC 

Ratio of stock market total value traded to GDP 

Logarithm of TV 

Turnover ratio 

Logarithm of TR 

86 Nevertheless, an active and well-functioning market for government bonds can prepare 
the ground for the emergence of a market for corporate bonds in the future. 
87 Recall from Chapter 3 and Section 4.3 of the present chapter that most of the variables we 
use here have been used by other researchers as well. For instance, per capita real GDP is 
used by Arestis, Demetriades and Luintel (2001), Levine and Zervos (1998), Beck, Levine 
and Loayza (2000), and many other researchers. Per capita gross fixed capital formation is 
used by Levine and Zervos (1998) and Beck et al. (2000). The ratio of domestic bank credit 
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4.4.4 Summary statistics and correlations 

This subsection is intended to provide some statistical information about the 
variables we employ in our analysis. In this respect, Table 4.2 and Table 4.3 
show the variables' summary statistics before and after the logarithmic trans
formation, respectively. 

The summary statistics in Table 4.2 reveal that Greece's financial develop
ment indicators exhibit considerable variability: notably, the market capitaliza
tion as percentage of GDP takes values between 1.9% and 175.20% while the 
trading volume of the Greek stock market as a share of GDP varies between 
0.02 percent and 153.10 per cent. The picture for banking activity has some 
similarities to stock market activity. Specifically, the ratios of deposits and pri
vate credit to GDP also show wide variation: the first ratio takes values between 
16.68% and 76.80% and the second one between 23.13% and 78.14%. Never
theless, these ranges are narrower relative to those of stock market ratios. In 
addition, the banking ratios are characterized by smaller standard deviations. 
Hence, our descriptive statistics indicate that banking activity in Greece exhibits 
smoother behaviour in comparison with stock market activity. 

Table 4.4 reports the correlation coefficients between measures of real eco
nomic activity and financial variables. Most of the bivariate correlations be
tween either per capita GDP or per capita gross fixed capital formation and fi
nancial indicators are high and positive—suggesting that there might be a 
close and positive association between the behaviour of the real economy and 
financial development. It is also noteworthy that correlation coefficients take 
higher values when one relates real economic activity with banking develop
ment rather than with stock market development. Finally, the correlation coeffi
cients between banking and stock market variables are positive but with rela
tively low values. 

to the private sector to GDP is used to capture banking development by Arestis et al. (2001), 
Alfaro et al. (2004), and Aghion et al. (2005). The ratio of stock market capitalization is used 
by Rousseau and Wachtel (2000), Levine and Zervos (1998) while El-Wasal (2005) uses the 
ratio of stock market total value traded to GDP. 
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TABLE 4.4 
Correlation coefficients 

GDPp 

CAP 

DE 

CR 

MC 

TV 

TR 

GDPp 

1.0000 

0.8657 

0.9464 

0.7503 

0.5827 

0.5778 

0.5247 

CAP 

0.8657 

1.0000 

0.7102 

0.8688 

0.7074 

0.6004 

0.4549 

DE 

0.9464 

0.7102 

1.0000 

0.6545 

0.4717 

0.5375 

0.5502 

CR 

0.7503 

0.8688 

0.6545 

1.0000 

0.5376 

0.4296 

0.2977 

MC 

0.5827 

0.7074 

0.4717 

0.5376 

1.0000 

0.9491 

0.8238 

TV 

0.5778 

0.6004 

0.5375 

0.4296 

0.9491 

1.0000 

0.9604 

TR 

0.5247 

0.4549 

0.5504 

0.2977 

0.8238 

0.9604 

1.0000 

4.5 Methodological issues 

Traditionally, in testing for the existence of statistical relationships between 
time series variables, econometric analysis is carried out in three successive 
stages. In the first stage the researcher must examine whether the variables of 
interest are generated by trend-stationary or difference-stationary processes. If 
the time-series are found to be 1(0) processes, the second stage involves the 
application of standard regression techniques (e.g., ordinary least squares— 
OLS) which are appropriate for testing the statistical dependence of one sta
tionary variable on other stationary variables. On the contrary, if each variable is 
found to contain a unit root, then the researcher proceeds to what is known as 
cointegration analysis: that is, specialized testing procedures are adopted in 
order to determine whether there exists a combination of the variables that is 
stationary.88 In the third and final stage, the researcher uses the information ob
tained from the first two stages in order to conduct causality analysis. 

Given that our empirical analysis is based on this three-stage methodology 
we provide a brief description of it in the paragraphs that follow. 

88 Another possible case that might arise is that where the variables are integrated of differ
ent orders. In this case the researcher may conclude that the variables are not cointegrated 
and proceed to stage three. Alternatively, if some of the variables are /(1) and some are 1(2) 
the researcher might attempt to conduct what is known as multi-cointegration analysis. 
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Stage 1: Testing for the presence of unit roots 

As is well known in time-series econometrics, conducting regression analy
sis based on non-stationary time series can lead to the problem of spurious re
gressions. The regression output may give the impression that there is a signif
icant statistical relationship between two (or more) non-stationary series 
whereas such a relationship in fact does not exist. Given the severity of this 
problem, the researcher must be aware of the stationarity properties of the se
ries he uses so as to choose the appropriate estimation procedure. To this end 
there are several formal tests89 that can be used to determine the order of inte
gration of a time-series. The most prominent among them are the Dickey-Fuller 
(DF) test (Dickey and Fuller 1979), the augmented Dickey-Fuller (ADF) test 
(Dickey and Fuller 1981), the Phillips-Perron (PP) test (Phillips and Perron 
1988), the KPSS test (Kwiatkowski et al. 1992), and the ZA test (Zivot and An
drews 1992).90 

To check whether our variables are stationary or not, we pick from the above 
list the most popular tests in applied econometrics. Specifically, we use the 
ADF and the PP unit root tests which are distinguished for their simplicity and 
general nature. In addition, we employ the KPSS test which unlike the ADF and 
the PP tests, takes as a null hypothesis that the series are not stationary. 
Though the KPSS test is not strictly comparable with the other two tests, its ap
plication provides further evidence that helps to check the robustness of the re
sults of the ADF and the PP tests (Harris and Sollis 2003). 

One problem that arises in testing for the presence of unit roots in time-se
ries is that the true data-generation processes are usually unknown. To deal 
with this problem we follow Hamilton's (1994) suggestion91 and choose speci
fications that seem to better describe our series. In particular, given that our se
ries in levels have non-zero means and that they seem to exhibit a trend, we in
clude both a constant and a trend in the tests' regressions. When we perform 
the same tests in the first difference of the series so as to ascertain the series' 
order of integration, the test regressions include only a constant. We choose to 

89 The term 'formal tests' is used here to distinguish from other testing procedures, such as 
the visual examination of the time plot and/or the correlograms of the data. 
90 Besides these tests, econometricians have developed a new generation of unit root tests. 
Hayashi (2000), chap. 9, pp. 601-605 presents some of these alternative tests. 
91 Hamilton (2000), chap. 17, p.501. 
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do so because the first differences of our series do not seem to contain a trend 
and have non-zero means. 

Stage 2: Cointegration analysis 

There are several procedures one can follow in order to conduct cointegra
tion analysis.92 In practical applications of time series analysis, however, only 
two of them are widely adopted in order to deal with the issue of cointegration. 
The first is the Engle-Granger approach (Engle and Granger 1987) and the sec
ond is the Johansen approach (Johansen 1988). 

To test whether there exists a linear and stationary combination of two (or 
more) non-stationary variables, the Engle-Granger procedure requires regress
ing any one of them on the remainder and then applying the ADF test on the 
residuals of the regression equation in order to check whether they are station
ary or not. If the series of the residuals is stationary, one might then conclude 
that there exists an equilibrium relationship between the non-stationary vari
ables that entered the regression equation. While simple in its conception and 
application, the Engle-Granger approach is subject to two problems. First, one 
cannot know which of the variables should be the regressand and which 
should be placed on the right side of the regression equation. Obviously this 
problem is more severe when economic theory has nothing to suggest and 
when the available sample is small so that the ADF tests on the residuals of al
ternative specifications give contradictory results. Secondly, given that the En
gle-Granger procedure is a two-step one, any error committed in the first step 
is carried into the second step (Enders 2004). 

In an effort to avoid these problems, cointegration tests in our study are car
ried out using the maximum likelihood approach of Johansen. To give a short 
account of this approach:93 suppose that we have three non-stationary time se
ries, namely x1f, x2t and x3f each of which is an /(1) process. Consider now the 
following VAR specification: 

xf = AiXM + ... + ApXt_p + et (4.1) 

92 See Maddala and Kim (1998) or Hayashi (2000) for a list of these procedures. 
93 For an analytical description of the Johansen approach see Hamilton (1994), chap. 20, pp. 
635-653 and Enders (2004), chap. 6, pp. 347-372. 

119 



Finance and economic growth: The case of Greece 1960-2005 

where xt = [xu, x2t, x3J' 
et = [sw £%, e3t]' is the vector of independently and identically distrib

uted disturbances 

Let us now add and subtract ApXt_p+1 to the left-hand side of (4.1) and con
tinue in this fashion until we obtain the following alternative expression for (4.1): 

Ax* = π xt_, + Σ πιΔχΝ + et (4.2) 

( Ρ Λ 
where w = -

p ) ρ 

ι~ΣΑ> and */—ΣΑ /=/+1 

The focus of the Johansen approach is on the rank of matrix π. Specifically, as 
is known from matrix algebra, the rank of a matrix gives us the number of inde
pendent rows (columns). This is equal to the number of non-zero characteris
tics roots (A, * 0) which, in our case, is also equal to the number of distinct coin-
tegrating vectors. Hence, according to the value that rank (π) takes, we can dis
tinguish four cases for our trivariate model: 

• rank (π) = 0. The number of cointegrating vectors is zero (the variables 
are not cointegrated). 

• rank (π) = 3. The vector process is stationary. 
• rank (π) = 1. There is a single cointegrating factor and the expression πχΜ 

in equation (4.2) is the error correction factor. 
• rank (π) = 2. There are two cointegrating vectors. 

To test the number of distinct cointegrating vectors, we can use the follow
ing two statistics developed by Johansen: 

Kace(r) = -TJ^\nO-Ai) (4.3) 

Amax(r,/- + 1) = - T l n ( 1 - Â ) (4.3) 

Λ 

where A, denotes the estimated values of the characteristics roots obtained 
from the estimated π matrix and Γ the number of usable observations. 

The Atrace statistic takes as a null hypothesis that the number of cointegrating 
vectors is less than or equal to r. The alternative hypothesis is that the number 
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of cointegrating vectors is greater than r. Correspondingly, the null hypothesis 
when using the Âmax statistic is that the number of cointegrating vectors is r. The 
alternative hypothesis is that the number of cointegrating vectors is r + 1. 

If the above statistics indicate that 1 < rank (π) < 3 then matrix π can be de

composed into two matrices α and β, both of dimension (3 χ r), such that 

π = αβ' (4.5) 

β' is the matrix of cointegrating parameters and σ is the matrix of the speed of 

adjustment parameters. 

To sum up, the Johansen approach involves (a) the estimation of (4.2) as an 

error correction model by using the maximum likelihood estimation method, (b) 

the determination of the rank of π, and (c) the use of the most significant coin

tegrating vectors to form β' and a. 

Stage 3: Causality analysis 

The procedure that one follows in order to find the nature of causality be

tween tirne-series variables depends crucially on the variables' order of integra

tion. In this respect, if the variables of interest (x1f, x2t,
 x3t) are stationary the cor

responding Granger causality test involves estimating the following VAR in lev

els: 

X1f = OiiXif_i + ... + Ou(X1t-k + ^11*2ί-1 + — + ^kX2t~k + C11*3f-1 + — + C1kX3t-k + U\t 

X2t = 021X1t-1 + — + a2kX1t-k + &21Χ2ί-1 + — + ^2kX2t-k + C21*3f-1 + — + C2kX3t-k + U2t (4.6) 

X3t - Q31*1f-1 + — + °3kX1t-k + ^31*2ί-1 + — + ^3kX2t-k + C31*3f-1 + — + C3kX3t-k + U3t 

To determine whether one variable Granger causes another variable, we can 

use the standard f-tests or F-tests. Nevertheless, very rarely are time-series 

economic variables stationary. In most empirical studies, as in this one, the 

variables of interest are /(1) processes. Assuming also that the /(1) variables are 

not cointegrated, the most appropriate procedure to examine the issue of 

causality requires the estimation of the following VAR in first differences: 

AxM = a12Ax1f_.| +... + a,*Ax1f_*+1 + bi2Ax2f-i + - + ̂ kàx2t_k^ + 

+ C12AX3f_-| +... + c1kAx3t_k+1 + uìt 

AX2t = θ22^1ί-1 + - + Ct2kAx1t_k+1 + b&AXzt^ +... + b2kAx2t_k+1 + 

+ c&AXx^ +.. + c2kAx3t_k+1 + u2t (4,7) 

Δχ3, = ο&,Δχ,^ +... + a3kAx1t_k+ì + b&AXx^ +... + ο3*Δχ2ί_*+1 + 

+ Ο&ΑΧ^-ί + — + C3frAX3f-fr+1 + U3t 

121 



Finance and economic growth: The case of Greece 1960-2005 

Once all variables in (4.7) appear in first differences it is permissible to use 
as in (4.6) the f-test or the F-test in order to determine the direction of causality 
among the variables. 

The specification of (4.7) is not the appropriate one if the variables of interest 
are cointegrated. To avoid committing this mis-specification error, we need to 
account for the cointegration relationships among the variables and incorpo
rate into (4.7) the error correction mechanism. Assuming for simplicity that 
there is a single cointegrating vector, the Vector Error Correction Model 
(VECM) can be written in as follows: 

ΔΧι, = β|(*ΐΜ + j32X2f_i + j33X3f-i)+ α , 2 Δ χ 1 Μ +. . . + α ^ Δ χ * . ^ + οι 2 Δχ 2 ί _ι +.. . + 

+ DiifAx2f_/r+i + 0 1 2 Δ χ 3 Μ +. . . + Ci/fAx3f_/f+1 + UM 

Ax2t = a 2(x 1 f_ 1 + j82x2i_-, + /3 3x 3 f_ 1)+ Ο Ζ Ζ Δ ^ Μ + - + a2fcAx1f_^+1 + όχάΚχ-ι + - + 

+ b2kAx2t_k+1 + c22&<3t_-i +... + c2hAx3t_k+, + u2t (4.8) 

Ax3f = a3(x1f_-, + j32x2 i-i + £3X3,-1)+ e t e s i i - i + - + a3/fAx1f_fr+1 + b&£sx2t-A + »• + 

+ b3kAx2t_k+1 + C32Ax3i_i +... + C3k Ax3t_k+i + u3t 

Once our trivariate model is correctly represented by (4.8) we can perform a 
number of important tests concerning causality. First, in order to address the is
sue of short-run Granger causality we can test whether Δχ;ί (/ = 1,2,3) is af
fected by lags of Ax/f (/'* k). Secondly, we can perform tests of zero restrictions 
on the a, (/ = 1,2,3). This is a test for weak exogeneity which informs us about 
the long-run reactions of Δχ,Ϋ (/' = 1,2,3) to disequilibrium errors.94 In this re
spect, some authors (e.g., Hall and Wickens 1993, Hall and Milne 1994) inter
pret the tests of weak exogeneity as tests of long-run causality. Finally, it is pos
sible to make inferences about the strong exogeneity of the variables.95 

4.6 Empirical results and analysis 

4.6.1 Evidence from unit root tests 

Table 4.5 presents the ADF, the PP, and the KPSS unit root tests for the se
ries in their levels. For GDPp, DE, CR, MC, TV, and TR both the ADF and the PP 

9 4 Notice that weak exogeneity may occur—that is a^ may be statistically insignificant, even 
though Ax1f is influenced by lags of Δχ^ and Δ%. 
9 5 Strong exogeneity is the conjunction of weak exogeneity with Granger non-causality in the 
short run. 
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tests do not reject the null hypothesis that the series are non-stationary. For the 

same variables the KPSS reject the null hypothesis that the variables are sta

tionary.96 Thus, we have a strong indication that all these variables are non-sta-

TABLE 4.5 

Unit root tests (levels) 

Variables 

GDPp 

(dr: c, t) 

CAP 

(dr: c, t) 

DE 

(dr: c, t ) 

CR 

(dr: c) 

MC 

(dr: c, t) 

TV 

(dr: c, t) 

TR 

(dr: c, t) 

ADF 

k = 1 

NS(*) (**)(***) 

-2.374679 

k=o 
NS(*) (**)(***) 

-1.854638 

k=0 
NS(*) (**)(***) 

-2.145626 

k=1 
NS(*) (**)(***) 

-0.305766 

k=0 

NS(*)(**)(***) 

-1.483532 

k=0 

NS(*)(**)(***) 

-1.721747 

k=0 

NS(*) (**)(***) 

-2.079227 

PP 

B=3 

NS(*) (**)(***) 

-2.875070 

B=0 

NS(*) (**)(***) 

-1.854638 

B=2 

NS(*)(**)(***) 

-2.157243 

B=4 

NS(*)(**)(***) 

-0.204491 

B=2 

NS(*) (**)(***) 

-1.774522 

B=3 
NS(*) (**)(***) 

-1.891396 

B=3 

NS(*) (**)(***) 

-2.04682 

KPSS 

B=5 

NS(**)(***) 

0.185099 

B=5 

S(***) 

0.118898 

B=5 

NS(**)(***) 

.0205890 

B=4 

NS(***) 

0.426326 

B=5 

NS(***) 

0.123980 

B=5 

NS(**)(***) 

0.150644 

B=5 

NS(**)(***) 

0.169907 

1. Where dr is an abbreviation for 'deterministic regressors'. c and t denote the constant and the trend 
included in the test regressions, respectively. 

2. NS (S) indicates that the series is non-stationary (stationary). 
3. **\ '***, and (***> indicate significance at 1%, 5%, and 10% level, respectively. 
4. The lag length structure in performing the ADF test is based on the Schwarz Information Criterion 

(SIC). 
5. For the PP and the KPSS tests, the estimation of the residual spectrum at zero frequency is based on 

the kernel sum-of-covariances method. 
6. The selection of the bandwidth, B, parameter is based on the Newey-West method (Newey and West, 

1994). 
7. All computations have been carried out using the statistical software package Ε-views, version 4.1. 

9 6 Recall that the KPSS test evaluates the null that the series is stationary against the alter
native hypothesis that the series is not stationary. 
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tionary. For CAP the results are contradictory. Specifically, while both the ADF 
and the PP tests accept the null of non-stationarity, the KPSS test provides evi
dence that CAP is stationary. However, given that (1) the KPSS test rejects the 
null both at the 5% and 10% level of significance when we do not include a 
trend as an exogenous regressor and (2) the same test accepts the null mar
ginally when we choose to include a trend, we attach more weight to the results 

TABLE 4.6 

Unit root tests (differences) 

Variables 

D(GDP) 

(dr:c) 

D(CAP) 

(dr: c) 

D(DE) 

(dr:c) 

D(CR) 

(dr:c) 

D(MC) 

(dr:c) 

D(TV) 

(dr:c) 

D(TR) 

(dr:c) 

ADF 

k=0 
S(*) (**)(***) 

-4.745916 

k=0 

S(*) (**)(***) 

-6.109226 

k=0 

S(*)(**)(***) 

-5.713502 

k=0 

S(*) (**)(***) 
-4.090752 

k=0 

S(*) (**)(***) 

-5.108764 

k=0 

S(*) (**)(***) 

-5.870040 

k=0 

S(*) (**)(***) 
-7.260495 

PP 

B=4 

S(*) (**)(***) 

-4.901237 

B=2 

S(*) (**)(***) 
-6.093382 

B=2 

S(*) (**)(***) 

-5.690147 

B=3 

S(*) (**)(***) 

-4.145676 

B=0 

S(*) (**)(***) 

-5.108764 

B=2 

S(*) (**)(***) 
-5.859203 

B=2 

S(*) (**)(***) 
-7.26922 

KPSS 

B=5 

S(*)(**) 

0.449839 

B=1 
S(*) (**)(***) 

0.162972 

B=1 

S(*) (**)(***) 

0.268290 

B=4 
S(*) (**)(***) 

0.212054 

B=2 

S(*) (**)(***) 

0.093846 

B=2 

S(*) (**)(***) 

0.125955 

B=2 

S(*) (**)(***) 

0.181594 

1. Where dr is an abbreviation for 'deterministic regressors'. c and t denote the constant and the trend 
included in the test regressions, respectively. 

2. NS (S) indicates that the series is non-stationary (stationary). 
3. P\ (**),and (***} indicate significance at 1%, 5%, and 10% level, respectively. 
4. The lag length structure in performing the ADF test is based on the Schwarz Information Criterion 

(SIC). 
5. For the PP and the KPSS tests, the estimation of the residual spectrum at zero frequency is based on 

the kernel sum-of-covariances method. 
6. The selection of the bandwidth, B, parameter is based on the Newey-West method (Newey and West, 

1994). 
7. All computations have been carried out using the statistical software package Ε-views, version 4.1. 
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of the first two tests and treat CAP as a non-stationary variable. 
To ascertain the order of integration of the series we also perform unit root 

tests on the series' first differences (Table 4.6). This time there is no conflict be
tween the results of the three tests. Specifically, each test suggests that the 
variables in first differences are stationary. Hence, we have a strong indication 
that the seven series under consideration are /(1) processes. 

4.6.2 Evidence from cointegration analysis 

As long as all the series under consideration appear to be /(1) processes we 
can proceed to cointegration analysis. In doing so, we consider two cases. The 
first case refers to the examination of whether there exists a long-run relation
ship between overall economic performance, as this is captured by per capita 
real GDP (GDPp), and financial development. In the second case, GDPp is re
placed by per capita gross fixed capital formation (CAP), so as to analyze the 
relationship between capital investment activity and financial development. 

A. Testing for long-run relationships between overall economic performance 
and financial development 

The cointegration tests are applied in four trivariate models. Each model 
contains GDPp, one indicator of banking development and one indicator of 
stock market activity. Specifically, the first model (Model 1) includes GDPp, DE, 
and MC; the second model (Model 2) GDPp, CR, and MC; the third model 
(Model 3) GDPp, CR, and TV; and the final model (Model 4) GDPp, CR, and TR. 
Given that the results obtained from the Johansen cointegration technique are 
sensitive to lag length of the VAR, we select for each model lag specification 
that has the lowest Akaike information criterion (AIC). 

Tables 4.7, 4.8, 4.9, and 4.10 present the results of the Johansen cointegra
tion test for Models 1, 2, 3 and 4, respectively. 
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TABLE 4.7 

Johansen cointegration test (Model 1) 

Variables entering the Cointegrating Vector: GDPp, DE, MC 
Lag intervals (in first differences): 2 

Trace statistic: 2 cointegrating equations (**) 
Max-Eigen Statistic: 2cointegrating equations (**) 

Cointegrating Equation: GDPpt^ = +9.3899946 + 0.393769 DEt.i + 0.143465 M C M 

[4.073350] [5.55636] 

Speed of adjustment coefficients: 

acDPp = -0.146231 a D E = 0.091578 a M C = 0.687662 
[-4.74266] [0.90939] [1.13440] 

VEC: 

D(GDPp)t = 0.018259 + a<3Dp ( Coint. Eq. ) + 0.154432 0(ΰΟΡρ) Μ + 
[3.15975] [1.27177] 

+ 0.054516 D(GDPp),.2 + 0.218224 D(DE)M + 0.014295 D(DE),.2-
[0.55986] [4.13958] [0.24186] 

- 0.000771 D(MC)t.i - 0.009968 D(MC),.2 

[-0.08738] [-1.05976] 

D(DE)t = 0.016048 + a D E (Coint. Eq.) - 0.226207 DiGDPp)^ + 
[0.85029] [-0.57036] 

+ 0.501675 D(GDPp)t_2 + 0.197569 D(DE)M - 0.010201 D(DE)t.2-
[1.57743] [1.14748] [-0.05284] 

- 0.039153 D(MC) t-1 + 0.027433 D(MC) t-2 
[-1.35844] [0.89295] 

D(MC)t = -0.046416 + a M C (Coint. Eq.) + 2.131824 D(GDPp)M + 
[-0.40855] [0.89296] 

+ 0.852541 D(GDPp) t-2 + 0.432632 D(DE) t-1 - 0.467700 D(DE) t-2 + 
[0.44532] [0.41743] [-0.40248] 

+ 0.291597 D(MC) t-1 - 0.035670 D(MC) t-2 
[1.68072] [0.19289] 

Notes 

1. (*) and (**) indicate significance at 1% and 5% level, respectively 

2. t-statistics appear in brackets. 
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TABLE 4.8 

Johansen cointegration test (Model 2) 

Variables entering the Cointegrating Vector: GDPp, CR, MC 
Lag intervals (in first differences): 2 

Trace statistic: 1 cointegrating equation (*)(**) 

Max-Eigen Statistic: 1 cointegrating equation (*)(**> 

Cointegrating Equation: GDPp,.! = + 9.624011 + 0.415298 CR,., + 0.104004 M C M 
[74.9247] [3.00127] [2.96471] 

Speed of adjustment coefficients: 
aQDPp = - 0.130164 acR = - 0.013691 aMC = 0.689291 

[-5.77409] [-0.22860] [1.68948] 

VEC: 

D(GDPp)t = aGDP (Coint. Eq.) + 0.130353 DiGDPp)^ -
[1.01524] 

-0.186210 D(GDPp)t_2 + 0.189861 D(CR)M -
[-1.72178] [3.12406] 

+ 0.024431 D ( M C ) M - 0.007675 D(MC)t.2 

[2.77049] [-0.82121] 

D(CR), = aCR (Coint. Eq.) - 0.127249 D(GDPp)M + 
[-0.37303] 

+ 0.140052 D(GDPp) ,.2 + 0.350127 D(CR) M 

[0.48742] [2.16845] 

- 0.009279 D(MC) M + 0.075920 D(MC) ,.2 

[-0.39604] [3.05744] 

D(MC), = aMC (Coint. Eq.) + 4.401146 DiGDPp)^ + 
[1.89395] 

+ 1.558553 D(GDPp)t_2 + 1.353103 D(CR)M 

[0.79625] [1.23016] 

+ 0.275441 D ( M C ) M - 0.130297 D(MC),.2 

[1.72581] [-0.77029] 

Notes 
1. (*) and (**) indicate significance at 1% and 5% level, respectively 
2. t-statistics appear in brackets. 
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0.081224 D(CR)t.2+ 
[-1.200085] 

+ 0.210752 D(CR) t-2-
[1.17279] 

- 1.618743 D(CR)t.2 + 
[-1.32233] 
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TABLE 4.9 

Johansen cointegration test (Model 3) 

Variables entering the Cointegrating Vector: 
Lag intervals (in first differences): 2 

GDPp, CR, TV 

Trace statistic: 1 cointegrating equation (*,(**) 

Max-Eigen Statistic: 1 cointegrating equation PM**) 

Cointegrating Equation: GDPpt.! = + 9.620042 + 0.477589 CR,., + 0.039488 T V ^ 
[75.1583] [3.90200] [2.65783] 

Speed of adjustment coefficients: 
acDPp = - 0.141643 a C R = 0.011556 a™ 

[-6.36131] [0.19093] 

VEC: 

D(GDPp)t = a G D P ( Coint. Eq. ) + 0.124130 D(GDPp), 
[1.01920] 

D(CR)t 

D(TV)t 

- 0.191325 D(GDPp)t-2 + 0.196459 D(CR),. 
[-1.84905] [3.41370] 

+ 0.014000 DfTVJn - 0.000181 D(TV)t.2 

[3.04066] [-0.03771] 

= acR (Coint. Eq.) - 0.033426 DiGDPp)^ + 
[-0.10097] 

+ 0.232756 D(GDPp),.2 + 0.413647 D(CR)M + 
[0.82755] [2.64424] 

-0.009446 DCTV),.! + 0.040106 D(TV)t.2 

[-0.75476] [3.08192] 

= a M C (Coint. Eq.) + 9.019625 DiGDPp)^ -
[2.12049] 

- 0.482458 D(GDPp),.2 + 0.704100 D(CR)M -
[-0.13351] [0.35031] 

+ 0.124357 D(TV)M - 0.167075 D(TV)t.2 

[0.77336] [-0.99924] 

= 0.933710 
[1.20069] 

1 _ 

ι - 0.043375 D(CR)t.2 + 
[-0.66482] 

0.188206 D(CR),.2-
[1.06124] 

2.580751 D(CR)t.2 + 
[-1.13260] 

Notes 
1. (*) and (**) indicate significance at 1% and 5% level, respectively 
2. t-statistics appear in brackets. 
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TABLE 4.10 

Johansen cointegration test (Model 4) 

Variables entering the Cointegrating Vector: GDPp, CR, TR 
Lag intervals (in first differences): 2 

Trace statistic: 1 cointegrating equation (*)(**J 

Max-Eigen Statistic: 1 cointegrating equation (*)(*4) 

Cointegrating Equation: GUPp^ = + 9.521198 + 0.461401 CRt-! + 0.048260 TR M 

[63.1668] [3.44912] [1.79004] 

Speed of adjustment coefficients: 
acDPp = -0.131541 acR = 0.049945 aTR 

[-6.09414] [0.86672] 

VEC: 

D(GDPp)t = aGDP ( Coint. Eq. ) + 0.137345 D(GDPp)t 

[1.11462] 
- 0.146364 D(GDPp)t.2 + 0.232896 D(CR)M 

[-1.38198] [3.93102] 

+ 0.023787 D(TH)^ + 0.007923 D(TR)t.2 

[2.66688] [0.88065] 

D(CR), = aCR (Coint. Eq.) + 0.178269 D(GDPp)M + 
[0.54191] 

+ 0.314506 D(GDPp)t_2 + 0.465957 D(CR)M + 
[1.11234] [2.94596] 

- 0.021303 D(TR)M + 0.051236 D(TR)t.2 

[-0.89461] [2.13328] 

D(TR) t = aMC (Coint. Eq.) + 4.690733 DiGDPp)^ -
[2.09262] 

- 1.128420 D(GDPp)t.2 - 0.732877 D(CR)M - 1 
[-0.58570] [-0.68000] 

- 0.130348 DfTR^ - 0.170463 D(TR),.2 

[-0.80334] [-1.04159] 

= 0.401844 
[1.023340] 

-1 ~ 

+ 0.004209 D(CR),.2 + 
[0.06164] 

0.091218 D(CR)t-2-
[0.50040] 

.062506 D(CR)t.2 -
-0.85539] 

Notes 
1. (*) and (**) indicate significance at 1% and 5% level, respectively 
2. t-statistics appear in brackets. 
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The Johansen cointegration results presented in Tables 4.7-4.10 provide 
evidence in favour of cointegration between GDPp and various measures of fi
nancial development. Notably, for Models 2-4, both the Trace test and the Max-
eigenvalue test reject the hypothesis of no cointegration at the 5% and 1% lev
els of significance. The exception is Model 1 for which the Trace test and the 
Max-eigenvalue test indicate two cointegrating vectors at the 5% level of signif
icance. Thus, though in each model we incorporate different combinations of fi
nancial indicators, there is strong evidence of a long-run relationship between 
overall economic performance and financial development. In particular, it 
seems that real economic activity is positively associated with banking and 
stock market activity. 

Another interesting feature of the results that merits our attention is related 
to the estimated cointegration equations. Specifically, we observe that for each 
model thé indicators of banking activity enter the cointegration equations with 
larger coefficients relative to the indicators of stock market activity.97 Thus, de
spite the fact that the stock market has gained importance relative to the bank
ing industry over the last decade, it seems that banks play a more important 
role for the whole period that our study covers. In other words, our results pro
vide evidence that the Greek financial system is a bank-based one. 

B. Testing for long-run relationships between capital investment activity and fi
nancial development 

Now we extend our cointegration analysis in order to test for long-run rela
tionships between capital investment activity and financial development. Once 
again we consider four trivariate models where GDPp has been replaced by 
per capita gross fixed capital investment (CAP): that is, in addition to CAP the 
first model (Model 5) includes DE and MC; the second model (Model 6) CR and 
MC; the third model (Model 7) CR and TV; and the final model (Model 8) CR 
and TR. Tables 4.11-12 report the results of Models 5-6, respectively. 

As can be seen from Table 4.11, the size of the banking sector and the stock 
market exert a positive influence on per capita gross fixed capital formation. In
terestingly, as the estimated coefficients of the cointegration equation suggest, 
this influence seems to be of the same magnitude. 

97 Given that in our analysis we use the logarithms of the series, the coefficients in the coin
tegrating equations can be interpreted as elasticities. 
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TABLE 4.11 

Johansen cointegration test (Model 5) 

Variables entering the Cointegrating Vector: CAP, DE, MC 
Lag intervals (in first differences): 3 

Trace statistic: 1 cointegrating equation (*^(**) 

Max-Eigen Statistic: 1 cointegrating equation Wi**) 

Cointegrating Equation: CAP,.! = 8.014097 + 0.223797 DE,.! + 0.227228 MC,., 
[2.17941] [5.88031] 

Speed of adjustment coefficients: 
acAP = -0.403978 a DE = 0.081765 a MC = 0.121661 

H.35003] [1.03284] [0.23716] 

VEC: 

D(CAP)t = aCAp ( Coint. Eq. ) +0.006306 + 0.162297 D(CAP)t., + 0.059578 D(CAP)t.2 

[0.38014] [1.21864] [0.41697] 

+ 0.079170 D(CAP),.3 + 0.859707 D(DE),.·, + 0.220687 D(DE),_2 + 
[0.63979] [4.06610] [1.01850] 

+ 0.179464 D(DE),.3 - 0.040346 D(MC)M - 0.073342 D(MC),_2 - 0.017719 D(MC),.3 

[0.84061] [-1.06301] [-1.97511] [-0.46451] 

D(DE)t = aDE (Coint. Eq.) +0.032042-0.199127 D(CAP)M + 0.135706 D(CAP),_2 

[2.26593] [-1.75398] [1.11415] 

+ 0.025349 D(CAP),_3 + 0.140646 D(DE),., - 0.002843 D(DE),.2 + 
[0.24031] [0.78034] [-0.01539] 

- 0.132543 D(DE)t_3 - 0.027268 D(MC),., + 0.031262 D(MC),.2 - 0.027333 D(MC)t.3 

[-0.72829] [-0.84279] [0.98762] [-084059] 

D(MC)t = aMC (Coint. Eq.) + 0.051910 + 0700075 D(CAP)M - 0.297400 D(CAP),.2 

[0.56652] [095164] [-0.37681] 

- 0.261489 D(CAP),.3 + 0.143038 D(DE)M - 0.700802 D(DE),.2 -
[-0.38256] [0.12247] [-058552] 

+ 0.412021D(DE),.3 + 0227347 D(MC)M + 0.011625 D(MC),.2 + 0.025393D(MC),.3 

[0.34938] [1.08440] [0.05667] [0.12051] 

Notes 
1. (*) and (**) indicate significance at 1% and 5% level, respectively 
2. t-statistics appear in brackets. 

In Table 4.12 we observe that this balanced influence disappears when DE 
is replaced by CR. That is, the estimated cointegration equation suggests that 
the impact of credit provided by banks is larger than the impact of the stock 
market size. However, this is not a surprising outcome for two reasons: first, CR 
measures directly the dependence of private firms' on external (banking) fi-
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TABLE 4.12 

Johansen cointegration test (Model 6) 

Variables entering the Cointegrating Vector: CAP, CR, MC 
Lag intervals (in first differences): 4 

Trace statistic: 1 cointegrating equation ™ 
Max-Eigen Statistic: 1 cointegrating equation (**} 

Cointegrating Equation: CAPM = 8.154147 + 0.454033 CR M + 0.160373 MC,.! 
[3.23666] [5.07142] 

Speed of adjustment coefficients: 
acAP = -0.505505 aCR = -0.198527 aMC = 0.562956 

[-3.04087] [-1.78919] [0.63322] 

VEC: 

D(CAP)t = aCAp ( Coint. Eq. ) + 0.018880 + 0.167668D(CAP)M + 0.023775D(CAP)t.2 

[1.20941] [1.11462] [0.13517] 

+ 0.067738D(CAP)t.3 + 0.104154D(CAP)M + 0.678273D(CR)M - 0.122086D(CR),.2-
[0.40509] [0.79886] [2.30182] [-0.37040] 

- 0.088186D(CR)t_3 - 0.282809D(CR)M + 0 .027672D(MC)M - 0.072392D(MC),.2 -
[-0.30952] [-1.03035] [0.68335] [-1.83608] 

- 0.045906D(MC)t_3 - 0.022628D(MC),_4 

[-1.034901] [-0.49755] 

D(CR)t = aDE (Coint. Eq.) + 0.011101-0.131289 DfCAP^ + 0.134059D(CAP)t.2 + 
[1.06535] [-1.17433] [1.14192] 

+ 0.062605D(CAP)t.3 + 0.051218 D(CAP)t.4+ 0.203 140D(CR)M + 0.393077D(CR)t.2 + 
[0.12657] [0.58856] [1.03282] [1.78666] 

+ 0.024070D(CR),.3 - 0.008047 D(CR)t.4 - 0.025972D(MC),.·, + 0.070669 D(MC),.2 -
[0.12657] [-0.04392] [-0.96091] [2.68532] 

- 0.025814D(MC),.3 - 0.051134 D(MC)M 

[-0.87189] [-1.1.68451 

D(MC)t = aMC (Coint. Eq.) + 0.031088 + 1.089240 D(CAP)M + 0.293005D(CAP)t.2 + 
[0.37328] [1.21599] [0.31150] 

+ 0.066618D(CAP)t.3 + 0.766481 D(CAP)M + 1.597984D(CR)t.1 -2.120229D(CR),.2 + 
[0.07449] [1.09928] [1.01402] [-1.20280] 

- 0.153292D(CR),.3 - 0.890730 D(CR)t.4 + 0 .260918D(MC)M - 0.097132 D(MC),.2 -
[-0.10060] [-0.60680] [1.20481] [-0.46065] 

- 0.057791 D(MC)t-3 - 0.025178 D(MC)t.4 

[-0.24361] [-0.10352] 

Notes . . 
1. (*) and (**) indicate significance at 1% and 5% level, respectively 
2. t-statistics appear in brackets. 
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nance whereas MC is an indirect measure. Secondly, given the dominant role 
of banks in the Greek financial system, the private sector relies more on banks 
and less on the stock market in order to raise external finance. 

As for Models 7-8, both the Trace test and the Max-eigenvalue test fail to de
tect cointegration either between CAP, CR, and TV or between CAP, CR, and 
TR. It is very likely that cointegration cannot be detected because of the pres
ence of TV and TR. If our conjecture is true, then it seems that the liquidity pro
vided by the stock market has no effect on fixed capital investment. Once again 
the explanation might lie in the fact that the stock market has played only a mi
nor role for the largest part of the time-period that our study covers. 

4.6.3 Evidence from causality analysis 

In this section we investigate the causal structure that characterizes the 
long-run relationship between economic performance and financial activity. For 
those variables that appear to be cointegrated, our causality tests are based on 
the corresponding Vector Error Corrections Models (VECM). Specifically, we 
apply the conventional Wald test statistic which, as is well-known from Todda 
and Phillips (1993, 1994) converges to the x2 distribution under the null hypoth
esis of no causality. In addition we test for weak exogeneity of the variables by 
examining the statistical significance of the speed of adjustment coefficients. 
Given that the latter are coefficients of a stationary series (the residuals of the 
cointegrating equation) the standard t- statistic can be applied. Table 4.13 sum
marizes the results from standard Granger causality tests that are augmented 
with error-correction terms. 

As we observe from Table 4.13, the causality tests based on Model 1 and 
Models 3-4 indicate that there is unidirectional (short-run) Granger causality (i) 
from the banking sector's size to GDPp (Model 1) and (ii) from both banking 
and stock market activity to GDPp (Models 3-4). In these three models it is also 
clear that DE, CR, MC, TV, and TR are weakly exogenous. In other words, it is 
only GDPp that responds to deviations from the corresponding long-run rela
tionships. For Model 2, the results suggests that there is bilateral causality be
tween GDPp and the market capitalization ratio while the causal link between 
banking and GDPp runs from the former to the latter. Furthermore, in Model 2 
only CR appears to be weakly exogenous. 

As for Models 5-6 where GDPp has been replaced by CAP, the results reject 
Granger causality from financial development to capital investment activity in all 
cases but one. The exception refers to the case where banking development is 
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TABLE 13 

Summary of causality tests 

VEC Pairwise (Short-Run) 
Granger Causality Tests 

Φ 
•D ο 
2 

CM 

Φ 

ο 
5 

co 

φ 
•σ 
ο 

"55 
-α 
ο 

ΙΟ 
Φ 

"Ο 
ο 

D E ^ GDPp (17.91191) (*} 

MC#GDPp (1.172576) 

GDPp# DE (2.521184) 

MC # DE (2.375169) 

GDPp#MC (1.274520) 

DE # MC (0.294938) 

CR ^ GDPp (9.857689) (*} 

MC-> GDPp (7.693345) <**' 

GDP # CR (0.335401) 

MC -> CR (9.492287) Η 

GDPp-> MC (4.68816) <*"> 

CR # MC (2.220144) 

CR-> GDPp (12.5887) <*> 

TV ^ GDPp (9.307117) « 

GDPp#CR (0.686792) 

TV->CR (9.717535) <*> 

GDPp # TV (4.554297) 

C R # T V (1.313680) 

CR -> GDPp (18.90044) « 

TR -» GDPp (7.305939) r ) 

GDPp # CR (1.901611) 

TR ^ CR (6163568) (**> 

GDPp # TR (4.392213) 

CR # TR (5.023046) 

DE -* CAP (20.97532) <*> 

MC # CAP (5.434636) 

CAP # DE (4.556827) 

M C # D E (1.956328) 

CAP # MC (1.285954) 

DE # MC (0.444286) 

Weak Exogeneity Tests 
(Response of the dependent 

variable to deviations from the 
long-run equilibrium) 

D(GDPp) responsive 
[-4.47266] Π 

D(DE) unresponsive 
[0.90939] 

D(MC) unresponsive 

[1.13440] 

D(GDPp) responsive 
[-5.77409]<*> 

D(CR) unresponsive 
[-0.22860] 

D(MC) responsive 
[1.68948] r ) 

D(GDPp) responsive 
[-6.36131] <*> 

D(CR) unresponsive 
[0.19093] 

D(TV) unresponsive 
[1.20069] 

D(GDPp) responsive 
[-6.09414] W 

D(CR) unresponsive 
[0.86672] 

D(TR) unresponsive 
[1.02340] 

D(CAP) responsive 
[-4.35003] (*> 

D(DE) unresponsive 
[1.03284] 

D(MC) unresponsive 
[0.23716] 

Strong Exogeneity 

=> DE Strongly exogenous 

=> MC Strongly exogenous 

=> TV Strongly exogenous 

=> TR Strongly exogenous 

=> DE Strongly exogenous 

=> MC Strongly exogenous 
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TABLE 13 

(Continued) 

VEC Pairwise (Short-Run) 
Granger Causality Tests 

CO 

"55 
•D 
ο 
Έ 

CR -> CAP (6.10428)mr(***) 

MC -> CAP (6.0484) m r <***> 

CAP # CR (3.9400043) 

M C # C R (12.5427) mr<"*> 

CAP # MC (2.571231) 

CR # MC (2.550065) 

Weak Exogeneity Tests 
(Response of the dependent 

variable to deviations from the 
long-run equilibrium) 

D(CAP) responsive 
[-3.04087] P> 

D(CR) unresponsive 
[-1.78919] <**> 

D(MC) unresponsive 
[0.63322] 

Strong Exogeneity 

=> MC Strongly exogenous 

Notes 

1. -» (#) indicates short-run Granger causality (non causality). 

2. x2 statistics appear in parenthesis and t-statistics in brackets 

3. (*\ (**\ and (***J indicate significance level at 1%, 5%, and 10%, respectively. 

4. m r (***> indicates that the null hypothesis is marginally accepted at the 10% level of significance. 

captured by DE. In this case there is strong evidence that changes in DE pre
cede changes in CAP. Furthermore, tests for weak exogeneity reveal that 
D(CAP) react to disequilibrium errors in both models while this is also true for 
D(CR) in model 6. Finally, it is found that MC is weakly exogenous in both mod
els. 

For the remaining variables that appear to be non-stationary but not cointe-
grated, we employ the corresponding VARs in first differences. Once these se
ries are difference stationary processes of order 1, the hypothesis of Granger 
causality is tested by using the F-tests (Table 4.14). 

As is apparent from Table 4.14, for all the possible pairs of variables, the re
sults of the F-tests suggest that we may accept the null hypothesis: that is, nei
ther the total value traded nor the turnover ratio Granger cause per capita gross 
fixed capital formation. 

To sum up, in only one of our six models is there bi-directional causality be
tween real economic activity and financial development. This evidence comes 
from Model 2 where the hypothesis that GDPp does not cause MC is rejected 
at the 10% level. For the remaining models (Models 1, 3-5) it seems that 
causality runs only from the financial sector to the real one. On the basis of re-
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TABLE 4.14 
Granger causality tests on non-stationary and non-cointegrated variables 

Null Hypothesis 

D(TV) does not Granger cause D(CAP) 

D(CAP) does not Granger cause D(TV) 

D(TR) does not Granger cause D(CAP) 

D(CAP) does not Granger cause D(TR) 

D(TR) does not Granger cause D(TV) 

D(TV) does not Granger cause D(TR) 

F-Statistic 

0.37197 

0.23462 

0.00088 

0.00109 

1.19932 

1.26654 

Conclusion 

H0 is accepted 

>> 

>> 
>> 
>> 

>> 

suits and their statistical significance, we can conclude that—in the Greek 
case—financial development leads and economic growth follows. 

4.7 Conclusions 

In this chapter we have analyzed the relationship between economic growth 
and financial development in Greece for the period 1960-2005. Specifically, we 
have utilized time-series techniques (e.g., cointegration analysis) in order to ex
amine whether there exists a long-run equilibrium relationship between indica
tors of economic performance, banking development and stock market activity. 
In addition, we have employed various types of causality tests so as to assess 
the structure of causality between real and financial spheres of the Greek econ
omy. 

Using four alternative models (Models 1-4) the cointegration analysis has 
shown that a statistically significant long-run relationship exists between overall 
economic performance—as captured by per capita real GDP—and indicators 
of financial activity. More specifically, the size of the banking sector (Model 1), 
its activity of channelling funds to the private sector (Models 2-4), the size of 
stock market (Models 1,2), the provision of liquidity by the stock market (Model 
3), and finally, the efficiency of the stock market (Model 4), enter with a positive 
sign the corresponding cointegrating relationships. Hence, it seems that for the 
period 1960-2005 both the banking industry and the stock market in Greece 
contributed to output growth. 

In addition to the above results, the estimated cointegrating relationships re
veal that the growth effect of the banking sector is larger than that of the stock 
market. The explanation behind this result is simple. Traditionally, Greek banks 

136 



Financial Development and Economic Performance: Evidence from Greece 

have played a central role in channelling households' savings to corporations 
and allocating available funds among firms (recall the discussion in Section 
4.2). Contrariwise, over the period 1960-1990 the popularity of the stock mar
ket was relatively low. Furthermore, as a matter of policy, over this same period 
the Greek authorities favoured the banking sector—since it was easier to inter
vene in the financial system through the banking industry rather than through 
the financial markets.98 

Our findings also suggest that there exists a long-run equilibrium relation
ship between capital investment activity—as captured by per capita real gross 
capital formation—and financial development. More specifically, it is shown 
that the size of the banking sector (Model 5) and its function of directing funds 
to the private sector (Model 6) along with the size of the financial market (Mod
els 5,6) affect positively capital investment activity. Given that the accumulation 
of fixed capital (e.g., machinery, computer hardware and software, etc.) is a key 
growth determinant, this finding identifies the positive impact of finance on cap
ital formation as one of the channels through which financial development af
fects economic growth. 

With respect to the causality issue, the corresponding tests suggest that in 
both the short and the long run, causality runs from the financial to the real sec
tor (Models 1, 3-6). Only in Model 2 is there bi-directional causality between 
real output and the one financial indicator—namely, the size of the stock mar
ket." Thus, it seems that the Greek case advocates in favour of the 'supply-
leading' hypothesis. This means that the financial sector does not respond pas
sively to the demands of the real sector for financial services, as Robinson 
(1952) put it. On the contrary, it is financial development that promotes eco
nomic growth and not vice versa. 

The interpretation of the unidirectional causal link between finance and 
growth in Greece is open to conjecture. Perhaps the most plausible explana
tion lies in the close ties between banks and Greek firms, especially industrial 
ones. Indeed, the industrialization process (from the early 1960s to the late 
1970s), the survival of many corporations during the 1980s, and the expansion 
of other firms during the 1990s were all supported by banking finance. To put it 

98 Following the trend of the 1990s toward market-based systems, the Greek authorities 
chose in the mid-1990s to change their policy and increase the importance of financial mar
kets. 
99 This causal link, however, turns out to be statistically weak. 
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differently, banks did not arise as a response to the needs of well-established 
and finance-hungry corporations. For the whole period we examine—regard
less of whether it was government or bankers that controlled the channelling of 
banking funds—banks were already present and ready to finance new and 
growing firms within the real sector. 

As for the causality from the stock market to the real economy, the most sim
ple and direct explanation comes from the observation that entrepreneurs 
choose the stock market as an alternative source of finance when the condi
tions on the stock exchange are favourable. The argument goes as follows. 
During periods of stock market expansion (increasing market capitalization), 
sufficient liquidity provision (large volumes of total value traded) and efficient 
market performance (large turnover ratios), entrepreneurs can reduce firms' 
cost of capital by raising funds from the stock market through new issues. In 
periods when stock markets indicators are deteriorating, entrepreneurs can ei
ther postpone a planned new issue or seek an alternative source of finance. 
From this perspective, it seems that the realization of stock market figures pre
cedes the financing decisions of firms, and therefore, the realization of private 
investments—that is, stock market figures cause the course of firms' invest
ments, and therefore, overall economic growth. Of course, the developments in 
the stock market partly reflect the performance of the real economy. Possibly 
this is the reason why in Model 2 the Grange causality tests indicates bi-direc
tional causality between stock market capitalization and real economic growth. 

Looking at our results and those reported in related studies that are focused 
on Greece, it seems that there exists substantial variation.100 For instance, in 
Hondroyiannis and Papapetrou (2001a, 2001b) no cointegration is found be
tween stock market performance and macroeconomic variables. The same pa
pers report reverse causality—that is, from macroeconomic activity to stock 
market performance. In Demetriades and Hussein (1996), cointegration is 
found between banking development and per capita real GDP. As in the previ
ous two papers, causality runs from the real sector to the financial one. 

Our results are very similar to those documented in Hondroyiannis, Lolos 
and Papapetrou (2004). This similarity is not a simple coincidence. Despite the 

100 The variation of results is a not a situation that is observed to exist in studies with a spe
cial focus on Greece. The same phenomenon is observed in studies which apply the same 
econometric techniques and use large sets of countries (see, for instance, Ang 2008, Table 
2, pp. 557-560) 
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use of datasets of different size and time span, the two studies employ models 
(Model 2 of the present study and Model 1 in Hondroyiannis et al.) that include 
the same variables. This is an indication that the selection of variables as prox
ies for financial development can play a key role with respect to the conclu
sions of the empirical research. Therefore, the adoption of different measures 
of banking and stock market development can possibly explain the divergence 
between the results obtained here and the results obtained in the remaining pa
pers that study the Greek case. 

In general, the empirical literature on the finance-growth nexus suffers from 
problems of variable-selection and measurement. Ideally, the variables se
lected to capture financial development should reflect the functions performed 
by financial institutions—namely, monitoring, risk diversification, information 
acquisition and processing, etc. But it is difficult, and in some cases impossi
ble, to construct and measure variables with these properties. As a result, re
searchers—including us—compromise and end up with highly aggregative ra
tios which are crude proxies of financial development and therefore subject to 
disagreement.101 In turn, this disagreement accounts for the different results 
obtained by different researchers. 

Despite these concerns, there are three particular reasons that advocate in 
favour of the reliability and the robustness of our results. First, to face the prob
lem of variable selection, we estimate six different models, each of which con
sists of different combinations of financial development and real activity indica
tors. The results obtained from this empirical exercise are consistent in the 
sense that they do not appear to be sensitive to the choice of specification. 
Secondly, our major findings (e.g., the positive growth impact of financial de
velopment and the direction of causality from the financial sector to the real 
one) accord with the empirical evidence provided by the majority of related 
studies that apply a variety of time-series methods to a variety of countries. Fi
nally, the dataset we employ has a relatively large size and a long time-span. 
Admittedly, the number of observations we use is not what a pure statistician or 
a physicist would require.102 Yet, given the availability of data, the number of 

101 For a discussion on this issue see Edwards (1996), McCaig and Stegnos (2005), and Ang 
(2008). 
102 Time series techniques were initially developed for the research of physicists who, in 
many cases, have at their disposal thousands of observations. Obviously, such datasets are 
not available to economists. 
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our annual observations is sufficiently large to reduce the (possible) distortions 
of the power of the standard tests we apply.103 

03 To the best of our knowledge, out of several papers that study the same issue only 
lousseau and Vuthipadardon (2005) uses a larger number of annual observations (50 an-
ual observations as compared to 45 in the present study). 
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CHAPTER 5 

SOME FINAL THOUGHTS 

In analyzing the finance-growth nexus, this study has covered three different 
but inter-related topics. First, we examined the relationship between economic 
growth and financial development from a theoretical perspective. Specifically, 
we reviewed, analyzed, and in some cases simplified and criticized a large part 
of the existing literature. What we have learned from this review is that financial 
intermediaries and financial markets perform a number of important economic 
functions. We have seen that—explicitly or implicitly—financial institutions re
duce transaction costs, resolve information asymmetry problems in financial 
transactions, provide liquidity to savers and investors, monitor the recipients of 
funds, evaluate alternative investment projects and provide risk-sharing oppor
tunities. In doing so, they ameliorate the transfer of funds from those economic 
units with a surplus to those with a deficit; simultaneously, they facilitate the al
location of society's surplus to its most productive and profitable uses. Hence, 
the overall healthy performance of an economy's financial system exerts a pos
itive influence on economic growth. 

The second topic covered by our study is related to the empirics of the fi
nance-growth relationship. Specifically we discussed the empirical literature 
that studies the interaction between financial development and economic 
growth. To facilitate our analysis we grouped the studies according to the 
adopted econometric methodology. In this respect, we distinguished three ba
sic groups of studies: those that apply standard cross-country growth regres
sion techniques, those that are based on panel data, and finally those that em
ploy pure time-series analysis. We saw that the results obtained by the first and 
the second group of studies suggest that there is a positive association be
tween various measures of financial development and indicators of economic 
growth. Given that time-series analysis permits study of each country in isola
tion, the third group of studies produces results suggesting that each country is 
a distinct case. Thus, for some countries it seems that finance and growth are 
positively associated whereas for others there is no statistically significant evi
dence for such a relationship. In the same vein, in some economies it is finance 
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that contributes to growth whereas for others it is economic growth that stimu
lates the creation of financial intermediaries and markets. 

The third topic included in our study concerns the Greek case. Our empirical 
investigation for Greece was carried out at the macroeconomic level by apply
ing pure time series techniques. The results we obtained from cointegration 
and causality analysis allow us to reach three basic conclusions. First, for the 
period 1960-2005 both banking and stock market development have played a 
positive role in economic growth. Secondly, the banking sector has had a 
larger impact on the real economy relative to the stock market. Thirdly, in the 
Greek economy it is finance that causes economic activity in both the short and 
the long run. 

Our conclusions do not simply serve to satisfy academic curiosity: they are 
important in many other respects as well. In particular, both the positive 
growth-impact of financial development and the direction of causality from the 
Greek financial sector to the real economy have important policy implications. 
The most crucial one is that, along with other growth-enhancing policies, Greek 
policy-makers should lay emphasis on policies that improve the efficiency of 
the Greek financial system. The reason is simple: given our results, the greater 
is the efficiency of the financial system the larger will be the effect on the sav
ing-investment process and therefore the greater will be the impact on eco
nomic growth.104 

The above information raises a number of questions. For example, what 
could policy-makers do in order to improve the pooling of society's savings 
and channelling them to productive uses? Are there any policy measures that 
support the adoption of new financial technologies and financial innovation? To 
what extent should the regulatory bodies intervene so as to ensure the opera
tional efficiency and stability of the Greek financial system? 

To answer these questions, one should consider that in pursuing any objec
tive with respect to the financial sector the policies of the Greek authorities are 
subject to three constraints. First, Greece is a full member of the European and 
Monetary Union. This means that the Greek authorities are committed to avoid 

104 Obviously, if we had found that in the Greek case causality was running from the real to 
the financial sector the policy implications would have been different. For instance, when 
real activity leads and finance follows, plans of actions that affect the performance of the real 
sector should be given priority over policies towards the financial sector. 
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measures which might be non-compliant with the Treaty105 or measures that 
jeopardize the integration of the Greek financial markets with those of the other 
Member States. Secondly, with respect to the regulation of the banking indus
try, the Greek supervisory bodies are obliged to adopt measures that are con
sistent with the guidelines implied by the Basel II context. Thirdly, the Greek 
economy is a free market economy and to a large extent the functioning of the 
financial sector obeys the laws of market forces. In this context, central author
ities have little room for direct intervention. Moreover, with the liberalization 
process that started in the late 1980s, the financial institutions' business be
came broader. This development, in combination with the pressure for more 
profits, has led financial institutions —especially banks—to the adoption of new 
financial products (e.g., credit-default swaps and structured bonds), many of 
which are too complicated and designed to circumvent the regulations of the 
supervisory authorities. 

In addition to these constraints, one needs to account for the fact that the fi
nancial sector is not isolated from the rest of the economy. Specifically, there 
exist environmental factors such as the macroeconomic environment, the legal 
system, the level of corruption, the level of households' and entrepreneurs' fi
nancial literacy, the public's attitudes toward entrepreneurship, people's equity 
culture, the banking market structure, the degree of the financial system's liber
alization and the regulatory and supervisory framework: all of these affect the 
performance of the financial system. Potentially, some of these factors influ
ence the size—and possibly determine the sign—of the effects of financial de
velopment on the real sector. 

It is quite clear that a thorough analysis of the above issues should precede 
any policy recommendations. Though this is an interesting and promising topic 
for research, it goes beyond the scope of the present study. So, instead of 
making any policy recommendations, in what follows we restrict ourselves to a 
very brief discussion of a number of the issues raised here. 

5.1 The macroeconomic environment 

The effectiveness of financial intermediaries and markets in mobilizing sav
ings depends crucially on the degree of macroeconomic stability. In environ-

105 We refer to the Treaty establishing the European Community and the Statute of the Euro
pean System of Central Banks and of the European Central Bank. 
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merits characterized by high inflation episodes, savers are usually reluctant to 
invest in financial assets and prefer to locate their surpluses in tangible but un
productive assets such as gold and land. In addition, high inflation rates reduce 
the capital base of financial institutions and increase the volatility of interest 
rates (Beck 2006, Helms 2006). In contrast, in economies that enjoy low and 
stable inflation rates, the level of banking and stock market development is 
higher (Boyd, Levine and Smith 2001). Besides monetary stability, it is also a 
requisite that central government's deficits are effectively controlled. High 
deficits are accompanied by high public debt, which in turn increases savers' 
willingness to substitute government bonds for private corporate securities. 
Taken together, the above imply that both monetary stability and prudent fiscal 
policy constitute a first building block for an efficient financial system. 

Turning to the Greek economy, one can say that the adoption of the single 
currency has brought about the required monetary stability (e.g., interest rates, 
the exchange rate and the general price level have all remained relatively sta
ble). Admittedly, the annual CPI inflation in Greece has remained higher (about 
1-2 percentage points) than average inflation in the euro area; nevertheless, 
this difference does not seem to impede the functioning of the domestic finan
cial system. As for fiscal policy, despite governments' efforts, it remains more 
relaxed than it should be so as to reduce the public debt. In turn, the financing 
of high public debt absorbs a substantial portion of the society's savings which 
otherwise could be used to fund private investment. Given that the problem be
comes more severe during periods of worldwide limited supply of liquidity, it is 
important for Greek governments to place more emphasis on measures that 
will speed up the decrease of the public debt.106 

5.2 Financial structure, legal environment and economic growth 

Many economists have extensively investigated the impact of financial struc
ture on the performance of the financial system.107 One strand of this literature 
argues that intermediary-based financial systems are more efficient than mar
ket-based ones in directing the society's savings to productive investments. As 

106 Indeed, since the start of the current financial turmoil, and in particular during the period 
2008-2009, Greek government bonds spreads vis-u-vis German government bonds have in
creased substantially. 
107 For a survey of this literature, see Dolar and Meh (2002) and Stulz (2001). 
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a consequence, the former are more 'growth-promoting' than the latter (Boot, 
Greenbaum and Thakor 1993, Bhide 1993). Another strand of the literature ad
vocates market-based systems. Supporters of this view argue that intermedi
aries extract rents from their corporate customers thereby increasing the cost 
of external capital in economies with intermediary-based financial systems 
(Hellwing 1998). A third view is that financial structure does not matter for 
growth: what really matters are the level and quality of the financial services ir
respective of the provider. Finally, very close to this view is the law and finance 
view which stresses the importance of the legal system in facilitating financial 
transactions. According to this approach, the more efficient is the legal system 
in enforcing private property rights, supporting financial contracts and protect
ing the rights of investors, the greater will be the effectiveness of both financial 
intermediaries and markets (La Porta, Lopez-de-Silanes, Shleifer and Vishny 
1997, 1998, 1999). 

In a recent empirical paper, Beck, Demirguc-Kunt, Levine and Maksimovic 
(2001) examine which of the four competing theories is closer to reality. Their 
study is carried out at the country, industry and firm-level for a large number of 
developed and less developed countries for the period 1980-1995 according 
to data availability. Their findings suggest that financial structure does not ex
plain differences in the growth rates across countries, industries or firms. On 
the contrary, their results provide evidence in favour of the financial services 
and the law and finance theories. 

Another interesting empirical observation is that countries like Japan, Ger
many and France which have bank-based financial systems have performed as 
well as countries like the US and the UK, which are characterized by market-
based financial systems. Hence, as far as we are concerned with the growth ef
fects of financial structure, the lesson we learn here is that the distinction be
tween intermediary-based and market-based financial systems is of secondary 
importance. 

Nevertheless, the last twenty years have witnessed a dramatic development 
of financial markets throughout the world. Not surprisingly, the same tendency 
towards financial markets has been observed in Greece over this same period. 
Searching for the origin of this trend in Greece one can say that, to some ex
tent, it reflects Greek governments' priorities in reforming the financial sector. 
So the question that arises naturally is whether or not Greek authorities should 
adopt a clearly pro-market policy. 

It is true that the expansion of financial markets can provide savers and en-
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trepreneurs with a wider range of investment and financing options respec
tively. It is also true that markets' expansion can limit the ability of banks to ex
tract rents from the saving-investment relationship, especially in bank-based fi
nancial systems like the Greek one. On the other hand, for this trend to have 
positive results, the country in question needs to have a sound legal, regulatory 
and monitoring infrastructure. Furthermore, in small economies like the Greek 
one, the majority of corporations do not have the necessary scale so as to com
municate effectively the required information to the market (Rajan and Zingales 
2002). These companies, therefore, may face substantial financing difficulties 
in an environment where the stock market is the dominant financial institution. 

The basic message of the above is that governments' financial policy meas
ures should not be focused exclusively on one of the two dimensions of the fi
nancial system. Government priority should be the creation of a general envi
ronment that allows diverse financial service providers to function smoothly 
and efficiently. 

5.3 The banking market structure 

How does the intermediary market structure affect the performance of finan
cial intermediaries? Are there any implications for the finance-growth relation
ship? In reviewing the literature on banking competition and performance, Allen 
and Gale (2000) and Berger and Humphrey (2000) conclude that there are two 
competing theories on this issue. Some economists use arguments that are 
taken from the industrial organization literature and believe that high concen
tration allows financial intermediaries to exercise their market power at the ex
pense of savers and investors welfare. Specifically, this view holds that imper
fect competition leads to lower deposit rates and higher loan rates. As a result, 
financial intermediaries enjoy supernormal profits not because they are cost-ef
ficient or because they sell a large quantity of financial services but mainly be
cause they have the market power to set prices in the market for funds and the 
market for loans. 

The alternative theory states that financial intermediation, because of its spe
cialized services to the economy, should not be treated like any other industry. 
Supporters of this view argue that the efficiency of financial intermediaries is 
positively correlated with their size-that is, the bigger an intermediary, the 
higher its potential to invest in a large number of projects, and therefore, the 
greater the degree of diversification that the intermediary can obtain. In turn, a 
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well-diversified intermediary is less likely to default—which means that savers 
can feel confident about investing with it. Furthermore, small and perfectly 
competitive financial intermediaries are more vulnerable to risk because they 
are more likely to be poorly diversified and because competition induces them 
to take excessive risks. Thus, in a perfectly competitive environment, financial 
intermediaries are particularly susceptible to crises—and once a crisis has oc
curred or is expected, it takes a long time to restore the public's confidence in 
the financial system. Beyond all possible doubt, lack of confidence in the finan
cial sector can be particularly damaging for the economy because it reduces 
the ability of financial intermediaries to mobilize and channel savings to the pro
duction sector. 

From the above paragraphs, it is clear that the two competing theories have 
different policy implications: The first theory favours the promotion of competi
tion while the second suggests that central authorities should not actively en
courage competition in the banking industry. Which of the two policies is more 
appropriate for a country to follow depends crucially on the characteristics of its 
banking sector. For instance, in the Greek case where concentration in the 
banking industry is substantially higher than the weighted average in the euro 
area (see Figure 5.1), one might say that Greek regulators should try to foster 
competition in the banking sector. In doing so, the regulators are faced with 
two challenges. First, they need to decide on the appropriate degree of com
petition that will enable banks to keep a balance between safety and efficiency. 
The second challenge is the adoption of appropriate policy measures to drive 
banking industry to the desired level of competition. 

5.4 Liberalization of capital flows and the regulation of the banking 
industry 

The decision of a country to liberalize its capital account means that foreign 
investors (both individual and institutional) are allowed to invest in the domes
tic stock market. Such a decision is expected to increase risk-sharing between 
domestic and foreign investors. In addition, given the inflow of foreign capital, 
the liquidity of domestic equity markets is expected to increase as well. Thus, 
liberalizing the capital account can reduce the domestic country's cost of eq
uity capital (Henry 2000a, 2000b). Another implication of the globalization of fi
nancial services is that it increases the competition between suppliers of capi
tal (Stulz 1999). As a result, the cost of intermediary financing is also expected 
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FIGURE 5.1 

Market share of the five largest credit institutions (as % of total assets) 
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to fall. However, cross-border banking activity and the implied intensified com
petition in the intermediary industry may lead some institutions to take exces
sive risks. The point here is that stock market liberalization need not always 
bring benefits with it. It may also lead to the destabilization of the banking in
dustry through large exposures and excessive risk-taking by the banking insti
tutions. 

Regarding Greece, though we do not know the exact impact of the recent fi
nancial turmoil on the domestic financial sector, it is true that Greek banks have 
been negatively affected. This is explained by the relatively high degree of 
openness of the Greek banking sector and especially by its lending activity in 
countries of emerging Europe which have been hit most by the financial cri
sis.108 Situations like this require the immediate adoption of permanent regula
tory measures that will help to maintain the stability and soundness of the bank
ing sector (e.g., application of solvency ratios, control of large exposures, 
adoption of specific accounting standards, etc). Again, the problem faced by 

108 According to the Bank of Greece, 'Greek bank activity in these countries corresponds to 
one fifth of Greek GDP' (Bank of Greece, 2009, Financial Stability Report, p.3). 
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the regulators is to adopt those measures that will induce banking institutions 
to behave in a prudent and, simultaneously, efficient way. 

5.5 Financial education 

Another important factor that affects the efficiency of the financial system is 
that of the financial education109 of the general public. Given that financial mar
kets are becoming more sophisticated and financial products are increasing in 
number and complexity, financial intermediaries cannot mobilize the society's 
savings if the general public cannot understand the economy's financial mech
anisms. Specifically, both savers and investors should have access to clear 
and accurate information about the financial services offered and the implied 
costs and risks of different financial products. This information is expected to 
enable individuals and firms to make more efficient saving and investment de
cisions. In turn, the more able are savers and investors in constructing portfo
lios and designing investments ,the less vulnerable they will be to fraud and 
abuse. Finally, well-educated financial consumers are less likely to engage in 
over-reacting and 'herding behaviour'. 

Given that financial education contributes to the well-functioning of financial 
institutions, it is very important for the economic authorities to assess first the 
level of the society's level of financial literacy and then to provide the appropri
ate financial education programmes. The target groups of these programmes 
can be individual savers as well as small and medium-size firms. 

The empirical evidence we provided in chapter 4, in combination with the is
sues raised in this chapter, allow us to infer the following two conclusions. First, 
the Greek economic authorities have a strong and natural interest in maintain
ing a robust and healthy financial system which ensures the efficient allocation 
of resources. Secondly, the development of a well-functioning and growth-pro
moting financial system cannot happen automatically. The creation and main
tenance of an efficient and sound financial system requires time. Further, it re-

109 By financial education we mean '... the process by which financial consumers/investors 
improve their understanding of financial products and concepts and, through information, in
struction and/or objective advice, develop skills and confidence to become more aware of fi
nancial risks and opportunities, to make informed choices, to know where to go for help, and 
to take other effective actions to improve their financial well-being' (OECD, 2005, chap. 2, p. 
26). 
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quires the willingness of the society to sacrifice some of its scarce physical and 
human capital. Finally, it requires the adoption of measures that range from ed
ucation policy to monetary policy. Obviously, the task is far from easy. 
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