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The Finance-Growth Nexus:
Market Economies vs. Transition Countries

Gerhard Fink, Peter Haiss, Hans Christian Mantler'

Abstract

Applying a growth accounting framework and a wide range of static and dynamic panel data
estimators on a panel covering 22 market economies and 11 transition countries over 1990-2001,
we find a weak and fragile finance—growth link in market economies, but strong financial sector-
induced short-run growth effects in transition countries. The main growth effect hereby runs via the
productivity channel. Parametric heterogeneity and financial structure seem to play a more
important role than hitherto assumed: The financial sector and its different segments trigger

different growth effects in different countries.

Keywords: financial sector, economic growth, transition economies, market economies
JEL classification: G-10, G-21, O-11, O-16
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1. Introduction

The role of the financial sector for economic growth became a major topic of empirical research in
the last decade (Fink et al. 2004a). An impressive number of studies comes to the conclusion that
there is a positive link running from the financial sector to economic growth (e.g. Beck and Levine
2002a and 2001, Benhabib and Spiegel 2000, Beck et al. 2000b, Levine and Zervos 1998). Deidda
and Fattouh (2001) and Ram (1999) criticise that there may be huge parametric heterogeneity across
countries in the large cross-country panels used in most of these studies. “Thus due to country
aggregation we cannot answer interesting questions such as: how do the effects of banking
development in a country such as the United States differ from those in Zimbabwe, say?” (Ahmed

1998).

Taking up this critique, the main contribution of this paper is to comprehensively assess the finance-
growth nexus in and the difference of the finance-growth nexus between market economies and
transition countries. Hereby this paper focuses on four questions: (1) Is the nexus between overall
financial sector development and growth the same across market economies and transition
countries? (2) How strong is the nexus in market economies and transition countries and what
transmission channel does it work through? (3) Does the financial sector induce long run or short
run growth effects? (4) Does financial structure matter, i.e. do different financial segments as the

bank sector, stock markets or bond markets affect growth differently?

Up to now the vast majority of empirical research (e.g. Beck and Levine 2002a and 2001, Kahn and
Senhadji 2000, Levine and Zervos 1998, King and Levine 1993a and 1993b) relied on so-called
‘Barro regressions’ following Barro (1991). Typically, national growth rates are regressed on a
wide range of variables. Such regressions are not derived explicitly from a production function, but

instead include a more or less ad hoc list of plausible explanatory variables.

Our paper uses as theoretical framework a growth accounting approach based on the Cobb-Douglas
production function.” This enables us to compare the contributions of different inputs to the growth
process and to analyse the channel through which the financial sector triggers economic growth

(productivity channel vs. factor accumulation channel).

Empirical estimation is based on a panel including 33 countries (22 market economies, 11 transition
countries) and up to 12 annual observations (1990-2001 period). Applying a wide range of static

and dynamic estimation methods, we find that financial sector development exerts a positive and

2 Up to now growth accounting was hardly used in our field of research. To our knowledge the only exemptions are
Evans et al. (2002), Benhabib and Spiegel (2000) and Fink et al. (2004b).
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exogenous impact on economic growth. The strength of this impact, however, differs between and
within market economies and transition countries. Whereas the finance-growth link seems to be
weaker in market economies, the financial sector induces strong growth effects in the majority of
transition countries. The main growth impact runs via the productivity channel. Short run growth

effects are triggered. Financial structure seems to play a more important role than hitherto assumed.

The remainder of the paper is organised as follows: Section two reviews empirical literature on the
link between the financial sector and economic growth. Subsequently, in section three, data for the
own empirical estimation are presented and section four presents the theoretical framework.
Sections five to eight are devoted to the empirical examination of the research questions. A

concluding section summarises findings.
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2. Review of empirical evidence on the finance-growth nexus’

This section discusses findings of previous empirical literature. First, we present evidence on the
link between financial sector development and growth. Subsequently we dwell on evidence on the

link between financial sector structure and growth.”

2.1. Financial sector development and growth

Empirical studies relying on large country samples’ mainly extend on the seminal and inspiring
articles of King and Levine (1993a, 1993b). Using cross-section methodology, Levine and Zervos
(1998) find that bank sector development and stock market development is positively correlated
with contemporaneous and future rates of economic growth, productivity growth and capital
accumulation. As those results from pure cross-section studies may be subject to endogeneity
problems, Beck et al. (2000b) re-examine these findings using panel data techniques. Results
confirm the positive effect of bank sector development on economic growth and productivity
growth, but show ambiguous effects on capital accumulation. Evidence found by Benhabib and
Spiegel (2000) points into the same direction. Evans et al. (2002) estimate a translog production
function augmented with human capital and bank sector variables. They find human capital and the
bank sector to be complements suggesting that the productivity enhancing potential of human
capital can just be exploited in the presence of a developed bank system. Beck and Levine (2001,
2002a) complement findings by estimating the effect of both, bank sector and stock market
development using panel data techniques. The bank sector and stock market have an independent,
significant and positive effect on economic growth. Kahn and Senhadji (2000) construct a
comprehensive financial sector development indicator comprising the bank sector, stock markets

and also bond markets. Again the positive finance-growth link is confirmed.

As we see, an impressive number of empirical studies relying on large country samples show that
financial sector development has an economically important impact on growth. The main effect
runs via the productivity channel. Results for the capital accumulation channel are mixed. Table 1

gives an overview of studies relying on large country samples.

Deidda and Fattouh (2001) as well as Ram (1999) point out that in the large cross-country panels

used in most studies, there may be huge parametric heterogeneity across countries. Results on the

3 This section strongly profits from Fink et al. (2004a)

* For the sake of brevity this section can just discuss selected empirical results with respect to our article. For
comprehensive literature reviews see also Fink et al. (2004a, ¢ and d), Berrer et al (2004), Mooslechner (2003),
Stockhammer (2003), Blum et al. (2002), Thiel (2001) La Porta et al. (1998) or Levine (1997).

> As large country samples we denote broad samples including countries of all development levels.
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basis of full-sample estimates do not necessarily hold for subgroups of countries. Therefore a
growing number of researchers focus their analysis on more homogenous country groups, for
example by distinguishing between market economies and transition countries. We discuss these

studies subsequently.

Based on a panel of 21 industrialised market economies Andres et al. (1999) find no significant
evidence that the development of the bank sector and the stock market is positively related to
economic growth. In contrast, Bassanini et al. (2001) find evidence that there is a positive link
mainly between the stock market and economic growth. To assess the effect on factor accumulation,
they estimate investment equations. Again they find a positive and robust link between stock market
development and investment. Leahy et al. (2001) confirm the investment-related results of
Bassanini et al. (2001) using a broader range of estimation techniques. Hahn (2002a, 2002c¢) re-
examines these results using alternative measures for stock market development that are less
sensitive to price movements on stock markets. He finds mainly insignificant results for the
relationship between stock market development and economic growth and concludes that the
seemingly strong growth effect of stock markets in OECD countries is mainly due to the forward
looking nature of stock prices and to a much lesser extent to a causal linkage. Fink and Haiss (1999)
extend the analysis of the finance-growth link in market economies to bond markets. Results
suggest a positive and significant relationship. Fink et al. (2004b) re-examine the bond-growth link

using refined methodology, but fail to find a significant interrelation.

In a first attempt to assess growth implications of financial sector development in 10 Central and
Eastern European transition countries Fink and Haiss (1999) find evidence on a positive impact of
bank sector development. Stock markets and bond markets are not significantly related to growth.
Jaffee and Levonian (1999) confirm the impact of the bank sector on economic growth using a
broader sample of 23 transition economies. They find evidence that especially bank efficiency is
significantly and positively related to economic output. Koivu (2002) further refines the picture by
exploiting the time series component of a panel of 25 transition economies. Bank efficiency
(measured by the net interest margin) shows a significantly positive and causal impact on growth.
The results of Drakos (2002) point in the same direction: High bank market concentration is
negatively associated with economic growth. Platek (2002) finds a significant and positive growth
effect of stock markets. Fink and Haiss (1999), Kominek (2002) and Fink et al. (2004b) come to
different conclusions for stock markets. A positive growth effect is attributed to the transition

countries” bond market by Fink et al (2004b).
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Evidence from market economies and transition countries indicates that the finance-growth nexus
indeed differs between country groups. Whereas in (mainly industrialised) market economies
financial sector development seems to play no role for economic growth, there seems to be a strong
link between especially the bank sector and growth in transition countries. Results for the role of
stock markets and bond markets in transition countries are mixed. Empirical literature, however,
does not explicitly test the difference/similarity in the finance-growth link between country groups
at different stages of economic development. Table 2 and Table 3 give an overview of studies

focusing on market economies and transition countries.
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TABLE 1: EMPIRICAL EVIDENCE ON FINANCIAL SECTOR DEVELOPMENT AND GROWTH — LARGE COUNTRY SAMPLES

development levels

regression

Author (year) Sample Theoretical framework Research method Financial segments Growth effect Key findings

included QE TC FAC

King and Levine 80 countries of all "Barro"-regression cross-section analysis hank sector + + + Bank sector development is strongly assiociated with economic growth, the growth rate of physical capital and

(19933) development levels technology growth.

King and Levine &0 countries of all "Barro"-regression panel analysis hank sector + + + Bank sector development is positively and significantly related to economic growth, the erowth rate of physical

(1993b) development levels capital and technology growth

Levine and Zervos 47 countries of all "Barro"-regression cross-section analysis hank sector + + + After controlling for many factors associated with growth, bank sector development and stock market development

1998) development levels are bath positively and robustly correlated with conternporaneous and fiature rates of economic growth, capital

stock market + + + accurnulation and productivity growth

Ram (199%) 93 countries of all "Barro"-regression cross-sechion analysis hank sector 0/- In cross-country data the regression structure 15 permitted to vary across three subgroups. A huge parametric

development levels heterogeneity is ohserved and the overall indication is that of a negligible or negative association between financial
development and growth

Beck et al (2000h) FT countries of all "Barro"-regression cross-sechion analysis hank sector + + +0 e find sigmficantly postive wnpact of financial development on real per capita growth and productiwity per captta

development levels and panel analysis erowth. This result iz robust to the use of different estimation procedures, condiioning information sets, and
mndicators of financial development. The picture is more ambigous in regressions with physical capital
w2
E Berhabib and Epiegel no details available growth accounting panel analysis hank sector +0 +0 Results indicate that bank sector development positively mfluence economic growth. However the relationship is
% (2000) regression and factor not robust to the use of different bark sector development indicators and and estimation techniques
= accumule.ltmn
by regression
-
E Kahn and Senhadj 159 countries of all "Barro"-regression cross-sechion analysis banlk sector, stock + The results i this paper confirm the strong posiive and statistically significant relationship between financial
o 2000y development levels and panel analysis martkt and hond market development and growth. This result 1z robust to different financial development mdicators.
E (agorepgate indicator)
:
= Beck and Levine 40 countries of all "Batro"-regression panel analysis hank sector + Stock market development and bank development jointly enter all of the growth regressions sigrificantly using
(2001) development levels alterantive conditioning information sets and alternative panel data estimators. Thus, after controlling for country
stock market + specific effects and potential endogeneity, the data are consistent with theories that emphasize an important positive
role for financial development in the process of economic growth.

Deidda and Fattouh 119 countries of all "Barro"-regression cross-section analysis hank sector +0 For the whole sample there 15 a positive relationship between finacial development and economic growth.

{2001y development levels Examiming sub-groups of the sample the positive relationship between the level of financial development and
economic holds only for countries with bugh wihial income per capita. In countries with low meome per capita, there
is no significant relationship between financial development and economic growth.

Beck and Levine 40 countries of all "Batro"-regression patel analysis hatik sector + Stock markets and banks are important for economic growth. Bank and stock market developtent always enters

(2002a) development levels jointly significant m a the regressions. These findings suggest that both, banks and stock markets are important for

stock market + erowth

Evans et al {2002) 80 countries of all growth accounting panel analysis hank sector + Bank sector development makes a significant contribution to economic growth, Bank sector development and

hutnan capital are complements in the growth process suggesting that the productivity enhancing potential of hurnan
capital can qust be exploted in the presence of a developed bank sector.

NOTES: "Barro"- regression = specification following Barro (1991), MEW regression = specification following M ankiw et al. (1992), growth accounting regression = specification following Benhabib and Spiegel (1994, factor accumulation regression = various explaining variables are regressed on a factor
accumulation term;, OF = overall growth effect, TC = growth effect ninning via the technology channel, FAC = growth effect nunning via the faclor accumulation channel, + denotes a significant and positive relationship, 0 denotes an ambigous or insignificant relationship, - denotes a significant and negative
relationship
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TABLE 2: EMPIRICAL EVIDENCE ON FINANCIAL SECTOR DEVELOPMENT AND GROWTH — MARKET ECONOMIES

Author (year) Sample Theoretical framework Research method Financial segments Growth effect Key findings
included OE TC  FAC
Fink and Haiss 17 market production function  cross-section analysis bank sector 0 Bignificant and positiv link between bond markets and econormic growth.
(1999 econotnies style regression
stock market 0
bond market +
Andres et al. (1999) 21 OECD countries MREW regression patel analysis hatik sector 0/ The link between proxs of financial sector development and growth is found to be weal, vanishing when country-
dummies are mcluded and ebdogeneity is accounted for using instrumental variables
stock market +0
Bassanini et al. 21 OECD countries MEW regression panel analysis bank sector 0 +0  Results point to a robust long-run link between between stock markets development and growth,
(2001) and factor while that between bank development and growth proves to be ambigous.
accumulation
regression
stock market + +
R
5 Leshyetal (2001) 19 OECD countriss factor panel analysis bank sector +0  Using dynamic panel regresion techniques, the study finds a significant, positive and robust
% accurmulation relationship between stock market development and investment. Results for the bank sector are
8 regression ambigous.
g stock market +
Hahn (2002a) 23 OECD countries factor panel analysis bank sector +/0  We get results indicating that the seermingly strong relationship between stock market development
accurnulation and long-run growth in OECD countries 1s mainly due to the forward-looking nature of stock
regression markets and to a much lesser extent due to a causal linkage
stock market 0
Hahn (2002¢) 23 CECD countries  "Barro"-regression and panel analysis bank sector +/0 +/0  We get results indicating that the seemingly strong relationship between stock market developrment
factor accumulation and long-run growth in CECD countries iz mainly due to the forward-looking nature of stock
regression markets and to a rmuch lesser extent due to a causal linkage.
stock market 0 0
Firk et al. (2004b) 18 market growth accounting cross-section analysis bank sector, stock 0/~ Results indicate that the development of the financial sector plays a minor role for economic
econormnies regression and panel analysis markt and bond growth in market economies
market (aggregate
indicator)
hank sector 0/-
stock market 0
bond market 0
NOTES: "Barro"- regression = specification following Batro (1991), MEW regression = epecification following Mankiw et al. (1992), growth accounting regression = specification following Benhabib and 3piegel (1994), factor accumulation regression = vatious explaing atiables are regy d on a factor

accumulation tesm, production function style regression of Fink and Haies (1999 iz baged on a neoclassical Production function substitution physical capital for financial capital ;0E = overall growth effect, TC = growth effect running via the technology chanmel FAC = growth effect rmnning wia the factor

accumulation channel; + denotes a significant and positive relationship, 0 denotes an ambigous or insignificant relationship, - denotes a significant and negative relationship.
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TABLE 3: EMPIRICAL EVIDENCE ON FINANCIAL SECTOR DEVELOPMENT AND GROWTH — TRANSITION COUNTRIES

Authot (Fear) Bample Theoretical framework Research method Financial segments Growth effect ey findings
included OE ¢ FAC
Fink and Haiss 10 transition production function  cross-section analysis bank sector + Positive link between bank sector development and econormic growth.
(1959 countries style regression
stock market 0
bond market 0
Jaffee and Levonian 23 transition "Barro"-regression cross-section analyss bank sector + Bignificant positive relationship between bank sector development, barlk sector reforms and
(2001) ECONOITIES economic growth,
H Koiw(2002) 25 transition "Barro"-regression panel analysis bank sector + Results indicate that the interest rate margin 1s sigrmficantly and negatively related to economic
E eConomies growth. On the other hand a rise in the amount of credit does not seem to accelerate econormic
% growth.
o}
B Drakos (2002) 21 transition "Batro"-regression cross-section analysis bank sector + A positive effect of banking sector competition on economic growth 15 documented. The lower the
% econormnies and panel analysis imperfections in market structure the higher 1s real GDF growth
E
s
g Platek (2002) 26 transition "Batro"-regression cross-section analysis bank sector + Bank sector development and stock market development is significantly and positively correlated
s econormnies with economic growth
stock market +
Fink et al. (2004b) 2 transition growth accounting cross-section analysis bank sector, stock + Barik sector developrmnent and bond markets stimulate growth in transition countries, Up to now
econornies regression and panel analysis markt and bond stock markets seemn not to have played an important role.
market (aggregate
indicator)
bank sector +/0
stock market 0
bond market +

NOTES: "Barro"- regression = specification following Barro (1991), MEW regression = specification following M ankdw et al. (1992, growth accounting regression = specification following Benhabib and Spiegel (1994, production function style regression of Fink and Haiss (1999 is based on a neoclassical
Production function substitwlion physical capital for financial capital ;OF = overall growth effect, TC = growth effect running via the technology channel FAC = growth effect manning via the factor acoumulation channel, + denotes a significant and positive relationship, 0 denotes an ambigous or insignificant

relationship, - denotes a significant and negative relationship
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2.2. Bank- vs. securities-based financial structure and economic growth

In a first attempt to test the hypothesis that financial structure matters for growth Beck et al. (2000a)
and Levine (2002) apply cross-country methodology to large country samples. They apply a variety
of aggregate indicators that reflect overall financial sector development and structure indicators that
compare the development of the bank sector and stock markets. Both studies find that the degree to
which financial structure is bank-based or securities-based is not associated with economic growth,
while overall financial development is clearly associated with economic growth. Platek (2002) re-
examines results focusing exclusively on transition countries. Again empirical results suggest that

financial structure does not affect economic growth.

Altogether evidence from studies focusing on the growth impact of financial structure indicate that

financial structure is not interrelated with economic growth.



Gerhard Fink, Peter Haiss, Hans Christian Mantler:
The Finance-Growth Nexus — Market Economies vs. Transition Countries 13

TABLE 4: EMPIRICAL EVIDENCE ON FINANCIAL SECTOR STRUCTURE AND GROWTH

Author (yeat) Sample Theoretical framework Research method Finaticial segments Growth effect Eey findings
included CE TC FAC

E‘ Beclk et al. (2000a) 38 countries of '"Barro"-regression cross-section barlk sector vs. 0 Financial structure, 1.2, the extent to which the financial sector 12 bank-hased or marlet-hased does
% o developrnent levels analysis stock market not offer an explaination for growth differences across countries.

5]
8 =
%—1 % Levine (2002) 48 countries of '"Barro"-regression cross-section bank sector vs. 0 While overall financial development iz clozely associated with economic growth, the degree to
B’E developrnent levels analysis stock market which financial structure is bank-basd or market-based is not associated with economic growth,
|
% = Platek (2002) 26 transition '"Barro"-regression cross-section bank sector vs. 0 Empirical results for transition countries suggest that their financial structure, 1e. the relative
=i economies analysis stock market development of banks versus stock markets, does not affect economic growth. What is essential
2] % for the econormy as a whole iz the overall financial development.
35

)
= om

NOTES: "Barro"- regression = specification following Barro (1991), MEW regression = specification following M ankiw et al. (1992, growth accounting regression = specification following Benhabib and Spiegel (1994); OF = overall growth effect, TC = growth effect running via the technology channel FAC =
growth effect running via the factor accumulation channel; + denotes a significant and positive relationship, 0 denotes an ambigous or insignificant relationship, - denotes a significant and negative relationship.
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3. Measurement of financial sector development and sample coverage

To assess the finance-growth nexus in and the difference of the finance-growth nexus between
market economies and transition countries we first need a comprehensive empirical indicator for the
development of the financial sector. In contrast to most empirical studies our indicator not only
considers the banking sector and stock markets, but also bond markets. Up to now only Kahn and
Senhadji (2000), Fink and Haiss (1999) and Fink et al (2004b) used such a comprehensive measure

when analysing the finance-growth nexus.’

Our comprehensive indicator of financial sector development (7otal Financial Assets) is formed by
adding up the following individual measures of bank sector, stock market and bond market

development:’

(1) Bank Credit (BNK) — Following King and Levine (1993a), Levine et al. (2000) and others we
use the value of domestic claims of banking institutions divided by GDP as an indicator for the
development of the bank sector. In transition economies one has to consider the share of non-
performing loans that inflate Bank Credit for some countries and — once removed from the
banks into governmental consolidation agencies — distort time series every time such a
consolidation occurs, as was the case in Slovakia (1999, 2000), Romania (2000) and the Czech
Republic (2001). This fact is taken into account by deducting the amount of bad loans from
Bank Credit.

(2) Stock Market Capitalisation (STK) — This measure equals the value of listed domestic stocks on
domestic exchanges divided by GDP. Although large markets do not necessarily function
effectively many researchers use Stock Market Capitalisation as an indicator of stock market
development (e.g. Demirgiic-Kunt and Maksimovic 1998, Levine and Zervos 1998). The use of
Stock Market Capitalisation may be criticised as it contains a quantity as well as a price
component. These two components, however, are closely linked as Thiel (2001) states: “[...]
nominal stock market capitalisation is closely related to the issuance of new capital on the stock
markets in most economies [...] thereby suggesting that the former could be a useful proxy

despite the impact of changes on the prices of shares”.

® The few other research considering bond markets in the analysis of economic growth dealt with financial crisis
situations rather than the whole business cycle (Herring and Chatusripitak 2000, Batten and Kim 2000) or linked GDP
growth to the term structure on interest rates in order to forecast recessions (Harvey 1989 and 1991, Gamber 1996,
Gerlach and Smeths 1997, Ahrens 2002). Eichengreen and Luengnaruemitchai (2004) analyze the impact of various real
and financial sector variables on bond markets.

7 More detailed definition and sources of data can be found in the appendix.
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(3) Bonds Outstanding (BND) — As an indicator for the development of bond markets we use the

value of outstanding debt securities divided by GDP.

Our sample includes 33 countries (22 market economies® and 11 transition countries) and annual

observations from 1990 up to 2001. Available time series are considerably shorter for most

transition countries as the data situation is rather unsatisfactory for the early 90ies. Countries and

sample periods covered by the panel are listed in Table 5.

TABLE 5: COUNTRY COVERAGE AND SAMPLE PERIODS

Country Observation period Observation period
MARKET ECONOMIES TRANSITION ECONOMIES
Austria 1990 - 2001 Bulgaria 1996 - 2001
Belgium 1990 - 2001 Croatia 1998 - 2001
Denmark 1990 - 2001 Czech Republic 1995 - 2001
Finland 1990 - 2001 Estonia 1996 - 2001
«v»  France 1990 - 2001 Hungary 1995 - 2001
g Germany 1990 - 2001 Latvia 1995 - 2001
‘2 Greece 1990 - 2001 Lithuania 1995 - 2001
2 Ireland 1990 - 2001 Poland 1993 - 2001
§_ Italy 1990 - 2001 Romania 1995 - 2001
g Luxembourg 1990 - 2001 Slovak Republic 1995 - 2001
M Netherlands 1990 - 2001 Slovenia 1994 - 2001
Portugal 1990 - 2001
Spain 1990 - 2001
Sweden 1990 - 2000
United Kingdom 1990 - 2001
Cyprus 1995 - 2001
Japan 1990 - 2001
» Malta 1993 - 2001
S Norway 1990 - 2001
©  Switzerland 1990 - 2001
Turkey 1990 - 2001
United States of America 1990 - 2001

NOTES: Countries are divided into market economies (EU member countries plus seven other countries) and transition economies

Summary statistics for financial sector variables are presented in the appendix.

¥ With regard to the assignment of Turkey to the group of market economies in this study and with regard to the
finance-growth nexus in Turkey see Unalmis (2002).
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4. Theoretical framework

The growth accounting model that provides the overall theoretical framework and estimating

equation for this paper is derived from a Cobb-Douglas production function with constant returns to

scale Y =A4-K” - L'”, which can be written in logarithmic intensive form as:

In(y,)=4, + f-Inlk, )+, (E1)
where y =Y /L =GDP per employee,’ A4 represents the level of technology and k = K / L =physical

capital per employee. Capital stock data are obtained by using the perpetual inventory method. In
calculating initial capital stocks we follow Easterly and Levine (2001). ¢ stands for the stochastic

error term, i for the cross section index and t for the time index.

We assume that the technology level (4;) is a function of the overall development of the financial

sector (TFA;;) and some other country characteristics that are constant over time (1;):

A, =a,-TFA, + u, (E 2)
By substituting £ 2 in E [ we get the base specification of our empirical model:

In(y,)=a, - TFA, + B-In(k, )+ u, + &, (E 3)

As this specification comprises factor accumulation, it is especially suited to estimate the growth
effects of financial sector development that run via the productivity channel. As we are — at least in
the initial step of our analysis — interested in the overall growth effect of the financial sector, we
follow the recommendation of Temple (1999) and omit the factor accumulation term. Hence, the

assessment of our first research question relies on a specification without factor accumulation.
5. Is the overall finance-growth nexus the same across countries?

The assumption that the overall finance-growth nexus is different across countries is reflected in the

unrestricted model E. 4. It implies that o may vary freely across countries:

ln(yit):ai'TFAiz+ﬂi+gix (E4)

Hereby ¢ denotes the time index and i the country index.

? Other studies based on “Barro”-regressions (e.g. Beck and Levine 2002a and 2001, Kahn and Senhadji 2000, Levine
and Zervos 1998, King and Levine 1993a and 1993b) typically use GDP per capita as independent variable. Within the
growth accounting framework the use GDP per employee is justified theoretically. Additionally, GDP per capita would
prove as unsatisfactory proxy for GDP per employee as labour participation rates and the age structure of a country’s
population vary substantially (Temple 1999, Heston and Summers 1996)
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The assumption that the finance-growth nexus is the same across countries implies that o, = «. The

unrestricted model E. 4 can be rewritten to the restricted model:

ln(yit):a'TFAix+ﬂi+gix (E5)

Whether this restriction is valid can easily be tested using an extended version of the Chow-test
(Chow 1960)'°. 1t is tested whether the mean sum of squared residuals of the restricted model is
significantly higher than the one of the unrestricted model. As indicated by previous empirical
literature, the hypothesis of a uniform finance-growth nexus across countries is rejected at all

significance levels (Table 6 line b).

TABLE 6: TESTS OF PARAMETER HOMOGENEITY ACROSS COUNTRIES

Model Residual Bum Chow test Probability Result
of Bouares (F-Btats)

Unrestricted model
fa)  Heterogenous intercept and slope (£ 4) 264 -- = =

Restricted models
fb)  Heterogenous intercept and hotnogenous slope (B ) 1,440 3676 0.0000 *** REJECT EQUALITY

fc}  Heterogenous intercept and homogenous slope
for marlzet and transition economies (8 ¢) 219 21.12 0.0000 *** REJECT EQUALITY

HOTES: Bignificatice codes: ¥** =001, ** =003, *=0.1. F-statistics test the null hypothesis of equivalence of the unrestricted model and the restricted models. In order to avoid cross section
heteroskedasticity bias of F-statistice WL is employed. Cross section weights are based on single equation standard errors of the unrestricted model ; 33 crose sections and 330 observations
included.

Let’s therefore turn to a softer restriction. The assumption that the link between the financial sector

and economic growth differs between market economies and transition countries is reflected in E.6:
ln(yit)= a0y TFA, +a, “Orp TFA, + p; + ¢, (E6)

Hereby o, represents a dummy variable for market economies, o, one for transition countries.

Although the softer restriction (E. 6) drastically reduces the residual sum of squares in comparison
to E.5, the Chow-test still rejects the equality with the unrestricted model at a high significance
level (Table 6 line c). This leads us to the conclusion that the financial sector has also different

growth implications within the group of market economies and the group of transition countries.

' As Baltagi (2001: 53) points out the test results of straight Chow-tests may be biased in the presence of cross-section
heteroskedasticity. We therefore applied WLS estimation techniques. Cross-section weights are calculated from the
standard errors of single equation estimates of the unrestricted model.



ET WORKING PAPER NoO. 64 18

To find out whether there are any groups of market economies or transition countries that exhibit a
similar finance-growth nexus and hence can be grouped together we proceed as follows: We use the
estimation results of the unrestricted model E. 4'' and sort market economies and transition
countries by the size of the point estimates of a. For each pair of market economies and each pair of
transition countries we calculate t-statistics that evaluate whether the point estimates of o differ
significantly between those countries.'® Results for market economies are shown in Table 7. Those

for transition countries in Table 8.

" Detailed estimation results are shown in the appendix.

"2 1t is tested whether the difference between the point estimates of a pair of countries (e.g. a, —a, =0) equals zero.

The standard error of the difference of two coefficients \/ Var(or2 )— 2. Cov(a2 N2 )+ Var(al )
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TABLE 7: MARKET ECONOMIES — SINGLE COUNTRY ESTIMATES, TEST OF EQUALITY OF SINGLE COUNTRY ESTIMATES

Cousiry Estienata for Tetnst of equality of singla country astimates
Totsl Fnancial
GROUP 1 GROUP 2 GROUP 3
Horwiy Eelgium Ireland Ttaly Sweden Portugal Turkey Dremenark United Malta SerTnary Frawe Finland Grecee Urated Lageern- Swilzer- Hether-
Hingdom States bourg land lands
Haorway 0369
Belgum 0252
T Austria 0217
% Ireland 0213
Ttaly 0201
Sweden 0182
Ptxrlu&ﬂ 0136 2406 1973 .- <2923 1877 "
Tuskey 0133 1375 srasr + VT OL1 T Toade
Drenrnark 0125 2009 A ¥ el B T).J’{J! D
Unitad KI!‘.a_d.h!ﬂ o 2091 * 2400 A yara * anee *
: Malta 0,106 2700 2.309 i 4116 " aers el rnre pges 0gdz 0 goal
é Fermany 0.09% 2.827 24028 i 7.830 "= 4,690 " ERIT I N1 5 AT X . SR 0 5 B, 17 S ¥ 1 1)
Z France 0098 -2.849 =2.46562 i -7.587 * -5.532 SaFaT o pgE7 ot ) Llpdl -1212 0 1080 0488 0210
Finland 0095 =2.775 =2.478 i -4074 " =3.633 2zl iz asw0 0ssw 0573 9352 0048 o 055
Oreece 0.091 -2.781 " -JAep * e -37lg B EL 2l |l 262 0p22 0905 02 D426 0252 -0dop 0490
Urated States 0.090 2018 " R e -8 -gep 4013 | 2258 4 -L2260 -l495 lSlé 0778 0757 0805 0479 0038
Japam 0087 2031 * 2.785 ** b 7031 6755 =384 Y 2180 .10
Spain 0048 3221 ° 3433 " b 4778 ** 440 3436 " 2423 :_ . 47
o Cypeus 0032 3407 * 3.528 ** b B 2T e FApg e A4TE J825 v 2433 ** Fogp e 3507 1 {481 tz
%: ].lL".M‘Ah{“).‘g 0033 34t 3.029 ** b BALT Toag e 5,385 AOET . 2803 ** 3342 F.808 _.T;'._} . 2804 v
3; Switzerland 0028 3.379 3872 Y LK R Fh T G824 ™ 381z = 3000 " dd33 7378 4058 =" B.31¢ " Jo5p " 2533 ™" 2064 = d443 "
Hetherlands 0024 3.824 3049 = BT 5 - J Y 5 ] 7048 LN F R 3202 "= 4086 " 8005 = 4320 " 9332 "= 7709 v 2707 224 7196 "=

HOTES: Significance codes: *** =001, ** = 005, *=0.1. T statistice based on heterosks dasticity robast standurd emors in alic letters. T statistics test the all hypothess of the squivalencs of two singlt country sstanstes presented on the ledl Total Fi l Aseets = pam of Dank T el wd Bonde Cutstandang, Cutpat = el ODF per engloyes |

employee Model i EViewe 41,
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TABLE 8: TRANSITION ECONOMIES — SINGLE COUNTRY ESTIMATES, TEST OF EQUALITY OF SINGLE COUNTRY ESTIMATES

Courtry Estirnate for T-test of equality of zingle country estimates
Tatsl Financial
GROUP 4 GRCUF 5 GROUF &
Foland Tatwia Lithuania Slovakia Fstonia Croatia Slovenia Crech Bulgaria Hunpary Romania
Hepublic

= Poland 1185
% Latwia 1.05¢
&
' Lithuania 0.497

Slovakia 0G50
v Estonia 0570
B
[
o Crostia 0492
[
@ Slovenia 0425

Czech Republic 0254
w  Bulgeria 00T
=
= Hungory D195 a4 k S3E40 Y o867
[
& iy " I I

Formumia

-0.206

=5.000 *

-Aaii

-avE

T o-;l‘ )

HOTES: Sigpificance codes **+ =001, ** =005,
dil, Sluck Markel C

Aspele = sum of Bak C

#=01 1 T-atatistica binaed an heternakedngticity sobust atsndued srmars in itafic Ietters | T-statiatics teat the ril hypathesia of the equivalenze of twn single country eatimetns presented on the 1ot Totsl Financisl

and Bunids €

Crilpiil = poal GOF pes smpluyes , Capatal Slock = e cagnlal slock pes employes, Modsl sstmated urmg E¥iws 41,

The respective market economies and transition countries are listed on the left hand side of Table 7

and Table 8 together with the corresponding point estimates of a. On the right hand side a matrix

presents t-statistics for the difference of point estimates for all country pairs. Dashed black lines

border those country pairs, that exhibit no significant difference in the point estimates of a. As can

easily be seen this explorative method yields three groups of countries in the case of market

economies (ME) that show a similar nexus between the financial sector and economic growth:

e Group ME-1 — Norway, Belgium, Austria, [reland, Italy and Sweden

e  Group ME-2 — Portugal, Turkey, Denmark, United Kingdom, Malta, Germany, France, Finland,

Greece, United States and Japan

e  Group ME-3 — Spain, Cyprus, Luxembourg, Switzerland and Netherlands

And three groups of countries in the case of transformation economies (TE).

e Group TE-1 —Poland, Latvia and Lithuania

e Group TE-2 — Slovakia, Estonia, Croatia, Slovenia and Czech Republic

e Group TE-3 — Bulgaria, Hungary and Romania

Some countries (Spain, Czech Republic and Slovakia), however, cannot clearly be assigned to the

one or the other country group. This is indicated by a divergence of the dashed black line and the

solid black line. The solid black line hereby borders these areas of t-statistics that would exhibit

insignificant results in the case of a clear classification. Let us take Spain (see Table 7) as an

example for such a borderline case. It could either be assigned to group ME-2 or group ME-3. In
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such an event we assigned a country to the one group that exhibits lower t-statistics for the

parameter difference between countries. Hence Spain was assigned to group ME-3."

The refined country split-up is reflected in the following specification and is tested against the

unrestricted model £ I:

ln(yn)Z & Oy TFA, +ay -8,y - TFA, + a5 - 0,y 5 - TFA, +

E7
+a, '5TE—1 'TFAit + Qs '§TE—2 'TFAit + O '5TE—3 'TFAiz +H t+E, ( )

The hypotheses of the equality of £ / and E 7 is not rejected by the Chow-test at any significance
level (Residual sum of squares: 279, Chow-test F-stats: 0.56, p-value: 0.9630).

We conclude that although the finance-growth nexus differs between and within the group of
market economies and transition countries, sub-groups exhibit a similar nexus. Hence, these sub-

groups may be pooled in empirical estimation without blurring results.

6. How strong is the finance-growth nexus and what transmission channel
does it work through?

The estimation of the overall strength of the finance-growth nexus in different country groups is
based on £ 7. To assess the growth effect of the financial sector that runs through the productivity
channel we add factor accumulation to £ 7. We expect the parameters of the financial sector

development variables (¢«,.,...,a, ) to decrease. The specification with factor accumulation can be

written as:

ln(yit): & Oy TFA, +ay -6y - TFA, + 03 - 0y 5 - TFA, +

E3)
ta, Oy TFA, + a5 -6y, TFA, + &g - 0y ;- TFA, +ﬂ'ln(kn)+/"i t+é&,

In order to avoid endogeneity bias of estimates we use two lags of financial sector variables as
instruments. Cross-section heteroskedasticity is tackled by applying a 2-step estimation procedure.
It uses the covariance information of 1-step residuals to construct a weighting matrix for further

estimation steps.

' Some results of this classification procedure yielded surprising results. For example, Hungary with its relatively
highly developed banking sector ends up in one group with Romania and Bulgaria. As the main focus of our paper is to
show that the finance-growth link differs between countries we take these results as granted. Explanations for the
difference in the finance-growth nexus form an interesting area for future research.
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TABLE 9: ESTIMATION RESULTS ON THE STRENGTH AND TRANSMISSION CHANNEL OF THE FINANCE-GROWTH NEXUS

Dependent variable: In (OUTFUT)

fa) (&) (B} / () fc) fct) ()1 ()
Independent variables STAT-LEDV STAT-L3DV STAT-DIFF STAT-DIFF
TOTAL FINANCLAL AZSETS MARFET ECONOMMIES
Group ME-1 0.205 #** 0,182 bk 20.0% 0,290 Hkk 0,285 *** 93.2%
0.028) 0.012) 0.088) {0.078)
Group ME-2 0.100 *** 0.059 *** 58.9% 0.184 H** 0.172 *** 93.5%
(0.005) (0.040) 0.051) {0.052)
Group ME-3 0.026 #** 0,022 *#* g87.4% 0.047 #k# 0.046 *** S7.9%
(0.004) {0.001) {0.000) 0.010)
TCOTAL FINANCIAT, ARSETE TEANSITION ECONONIES
Group TE-1 TSI EE 0,750 *4* £2.8% 1.062 *+* 1.066 *** 100.4%
{0.044) {0.132) {0.101) {0.245)
Group TE-2 0.45] #k* (EhphlE A 47 7% 0,447 Ak 0,436 *** 98.9%
0.003) 0.050) 0.010) 0.115)
Group TE-3 0.025 0070 281.0% -0.438 -0.211 4344
(0.137) {0.38) {1.270) (2.054)
In (CAPITAL STOCK) - 0,292 *** -- 0.007 -
(0.073) (.1 45)
Chbservations 264 264 -- 231 231 --
Wald test for joint significance (chi-squared statistics) 2. T19E+04 *++ 1.027E+0Q4 #k# -- 2.239E+03 #dk 3.350E+03 *** --
(6) (7 (6} {7
Bargan test (chi-squared statistics) 12.910 ** 2,942 -- 2.878 3.930 --
(&3} (e} (o) )

NOTES: Bignificance codes: ¥%% =001, ** =005; *=0.1. Heteroskedasticity robust standard etrors in parintheses under point estimates. Degrees of freedom in parintheses under Wald and Sargan test statistics. Total Financial Assets = sum of Bank Credit, Stock Market Capitalisation and Bonds
Outstanding, Cutput = real GDP per emplovee ; Capital Btock = real capital stock per employes. STAT-LEDV - Static least square dummy vatiable 2-step estimator based on mean centred variables . BTAT-DIFF - 3tatic 2-step estimator in frist differences. Two lags of financial sector variables are used
ag instruments. Models ate estimated using DPD 1.21 for Ox 320

COUNTRY GROUPS:

arket Economies:
Group ME-1: Austria, Belgivm, Ireland, Ttaly, Morway, Sweden
Crroup ME-2: Denmark, Finland, France, Germany, Greece, Japan, Malta, Portugal, Turkey, United Kingdom, T34
Group ME-3: Cyprus, Luxembowrg Hethetlands, Bpain, Switzerland

Transition Economies:
CGroup TE-1: Latwia, Lithuania, Poland
Group TE-2: Croatia, Czeck Republic, Estonda, Slovalda, Slovenia
Group TE-3: Bulzatia, Hungary, Romatda
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Results on the overall growth effect obtained from STAT-LSDV-estimation'* (Table 9 column a)
show that there is a positive and significant link between the financial sector and economic growth
in all country groups but group TE-3 (Bulgaria, Romania and Hungary). As expected the point
estimate has a positive sign. However, it is not significantly different from zero. In line with
existing empirical literature there can be seen a clear difference in the strength of the finance-
growth nexus between market economies and transformation countries. While a strong nexus can be
detected in the majority of transition countries (group TE-1 and TE-2), market economies exhibit a
much weaker link. These first findings have to be interpreted with some caution. It cannot be
excluded, that obtained estimates are affected by endogeneity problems. The Sargan-test closely

rejects the exogeneity of instruments at the five percent level.

Results for the growth effect that runs via the productivity channel (Table 9 column b) are not
affected by endogeneity concerns. The Sargan-test does not reject the exogeneity of instruments at
any significance level. As expected the point estimates are throughout lower than those for the
overall growth effect. The higher estimate for group TE-3 can be explained by the relatively high

standard error. Findings from column a are confirmed.

To give insight into the question whether financial sector growth effects mainly run through factor
accumulation or via the productivity channel, we divide the point estimates in column b by those in
column a. Although explorative, this measure clearly indicates that the major growth effect works
through the productivity channel. Just in group TE-2 less than half of the effect is due to technology

increases.

Column ¢ and d report output from estimation in first differences (STAT-DIFF"). The main
findings are replicated. Two things, however, fall into the eye. On the one hand the degree to which
the growth effect runs through the productivity channel is much higher, especially for country
groups ME-2 and TE-2. On the other hand the capital stock coefficient falls close to zero and gets
insignificant. We interpret this as a sign of multicollinearity between the capital stock and financial
development in differenced data. As the capital stock coefficient from STAT-LSDV estimates is
more in line with previous empirical evidence we put more confidence in the results of columns a

and b.

We conclude that the main growth effect of the financial sector runs via the productivity channel.

' Static least square dummy variable estimation: To get rid of country fixed effects (,u,») variables are mean-centred.
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7. Does the financial sector induce long-run or short run growth effects?

The dynamics of financial sector growth effects are estimated with the help of £ § that is expanded

to a partial adjustment model:

ln(yiz): 0- ll’l(yz )+ (1 - 9) ln(yi,t—l)
In(y,)=60 0, -8, - TFA, +..+0 -, -6y - TFA, + (E9)
+0- IH ’ ln(kit)+ (1 - H)' ln(yi,z—1)+ 0- H; + 0"91‘:

where 0<(1-6)<1. Ln(y;) represents the long run equilibrium level of output, that is determined

by E 8. The observed output ln(yit) is the weighted average of the equilibrium level and the past

output level. 8 denotes the weighting or adjustment parameter. A value of (1-0) close to zero means
that there is immediate adjustment to the equilibrium level. The closer the value to one, the longer

the adjustment process.

It is well known that the LSDV estimator is downward biased and inconsistent in dynamic panels
that have a short time dimension and a large number of cross section units (Baltagi 2001:130).

Anderson and Hsiao (1981) suggest to estimate the model in first differences. The lagged levels of

the dependent variable serve as instrument for Aln(yi,H). This estimation method leads to

consistent but not necessarily efficient parameter estimates, as it does not use all possible

instruments.

Arellano and Bond (1991) propose to use a GMM estimator in first differences that uses further lags

of the dependent variable and exploits all moment conditions (E [ln(yi’,_s )(gi’, — &, )]z 0, s= 2).

Essential for the consistency of estimates is the assumption of no serial correlation in the level
disturbances ¢;,. If the disturbances are not serially correlated there should be evidence of significant
first order serial correlation in differenced residuals and no evidence of second order serial

correlation. The Sargan test can be used to check the validity of instruments.

As Blundell and Bond (1998) note lagged levels may be weak instruments, if data are highly
persistent. In order to reduce finite sample bias and increase efficiency of estimates, they suggest a
system GMM estimator that combines the equation in differences with an equation in levels, where

levels are instrumented with lagged differences.

13 Static first differences estimation: to get rid of country fixed effects (,u,) variables are transformed to first differences.
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We estimate £ 9 using all four proposed estimation procedures. Financial sector variables are
instrumented with two lagged values to avoid endogeneity problems. Estimates of the adjustment

parameter indicate that the dependent variable follows an integrated process (1—6& =1). Detailed

estimation results can be found in the appendix. As the basic model collapses in the presence of an
integrated independent variable and structural parameters are hard to interpret, we turn to a base

equation in first differences:

Aln(y,)=0-a, -8, -ATFA, + ...+ 0-a, - Oy - ATFA, +

+6-f-Aln(k,)+(1-6)-Aln(y,, ,)+0-pu,+6-¢, (E10)

Table 10 presents estimation results. As noted earlier the DYN-LSDV estimator (column a) yields
biased estimates of the adjustment parameter. Additionally the Sargan test rejects the exogeneity of
instruments. Although potentially consistent, Anderson and Hsiao (1981) estimates (AH-LEV in
column b) as well as the Arellano and Bond (1991) results (GMM-DIFF in column ¢) may guide
into the wrong direction. Negative first order serial correlation is absent in differenced residuals.
The Sargan test statistics are significant. In contrast, GMM system estimates (columns d and e)
fulfil all requirements for consistency. In both cases the adjustment parameter is not significantly
different from zero implying that the financial sector mainly triggers short run growth effects. A
change in the development of the financial sector cannot be expected to trigger output growth over a
longer period of time. This finding is in contradiction with existing literature (e.g. Beck et al.
2000b, Beck and Levine 2002a). It has to be noted that these studies normally estimate level
equations and use data averaged over 5-year periods. As can be seen from the results presented in
Beck and Levine 2002a, most GMM-SYS estimates based on averaged data yield an adjustment
parameter significantly different from one.'® GMM-SYS estimates based on annual data do not lead
to parameter estimates different from one and most structural parameters loose significance. This
gives reason to believe that the estimated “long term growth effects” of the financial sector based on

level equations and averaged data may just reflect the integrated nature of the dependent variable.

16 Beck and Levine use a transformed version of E 9. From both sides Vi1 18 deducted. On the right hand side the
adjustment term is reduced to -0*y;,.;. Hence, a parameter estimate of zero for the lagged dependent variable
corresponsd to a parameter estimate of one in £ 9.
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TABLE 10: ESTIMATION RESULTS ON THE DYNAMICS OF THE FINANCE GROWTH NEXUS (EQUATION IN FIRST DIFFERENCES)

Dependent variable: & In (OUTPUT)

f} th} @] et} fel
Independent variables DYN-L3DV AH-LEV GWW-DIFF GMM-STE GR-STE
A TOTAL FINANCIAL ASSETS MARKET ECONOMIES
Group ME-1 0.480 0.028 0.037 0,192 #* 0282 *
{0.433) (0.046) {0.036) {0.002) (.153)
Group ME-2 0.009 -0.034 ** -0.019 * -0.051 ** -0.096 **
{0.035) (2.013) {001 0) {0.025) (.46}
Group ME-3 0054 * 0015 * -0.008 0.029 ** 0.044 *
0.030) 0.008) {0.009) 0.012) 0.023)
& TOTAL FINANCIAL ASSETS TRANEITION ECONOMIES
Group TE-1 0773 ##* 0.185 0.009 0.631 * 0794 *
{0.260) 0.191) {0.306) {0.3209 .44
Group TE-2 0.140 * 0.004 0.143 0.110 ** 0441 *#¥*
0.077) 0.1 20) 0.1 59) 0.074) 0.0 3)
Group TE-3 0.091 0.925 ¥ 0.908 *¥¥ 0.933 1.022
(0.827) {0.244) {0.182) {0.744) £1.030)
4 In (CAPITAL STOCK) 0.629 *+* 0.886 ++* 0.758 *++ D.661 ¥ =
0.247) 0.1 29) {0.105) {0.104)
Aln (OUTPUT (-1 0353 0.136 -0.058 0.04% restricted to O
{0.486) 0.1 30) {0.007) 0.078)
Observations 230 128 198 230 230
Wald test for joint significance (chi-squared statistics) 1.097E+02 *+* 1.686E+02 *** 3.264E+02 ¥HF 4 QGEEHQ3 *HF TASZEHDZ *+¥
{8} £8) f8) {8}
AR(1) test [(0,17] -1.058 1194 1123 2,130 ** 2,759 ¥k
AR(Z) test [M(0,17] 11.333 0.656 0,961 0919 0.084
Bargan test (chi-squared statistics) 2353 * 13.440 ** 23.930 ** 26.210 24.510
{3} tc} {13} {21} (22}

MNOTES: Significance codes: ¥** =001, ** =005, *=0.1. Heteroskedasticity robust standard errors in patintheses under point estimates. Degrees of freedom in parintheses under Wald and Sargan test statisticst . Total Financial Assets = sum of Bank Credit, Stock Market Capitalisation and Bonds Outstanding; Output = real
GDF per employee ; Capital Stock = real capital stock per employee. DYH-LEDV - Dynamic least square dummy vatiable estimator based on mean centred vatiables, AH-LEV - Anderson-Hsiao (1951) estimator in first differences using level instraments, GMM-DIFF - First differences GMIM estimator by Arellano snd Bond
(1991, GMM-3Y3 - System GLM estimator in first differences and levels by Blundell and Bond (1998). As Arellano and Bond recommend point estimates and inference are based on 1-step estimates in dynamic models. The Wald test, 3argan test and AR test is based on 2-step estimates to ensure robustness against cross-
section heteroskedasticity. Two lags of finateial sector variables are used as instruments. Models are estimated wsing DPD 121 for Oz 3.20

COUNTRY GROUPE

Market Economies:
Group ME-1: Austria, Belgham, Ireland, Italy, Horway, Sweden
Group ME-2: Detunark, Finland, France, Germany, Greece, Japan, Malta, Portugal, Tutkey, United Kingdom, USA
Group ME-3: Cyprus, Luxembourg Netherlands, Spain, Switzerland

Transition Economies
Group TE-1: Latvia, Lithuania, Poland
Group TE-2: Croatia, Czeck Republic, Estonia, 3lovakia, Blovenia
Group TE-3: Bulgaria, Hungary, Romania
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We now turn to the interpretation of financial sector variables in column d. As in the static
estimation financial sector indicators for groups ME-1 to TE-2 are significant. Again, two things
fall into the eye. On the one hand coefficients of group ME-2 and TE-2 are negative. On the other
hand the capital stock coefficient seems to be overestimated with a value of 0.66. In section 6 we
assumed that multicollinearity caused the capital stock estimate to drop and the financial variable
estimate to rise. If this is correct we would expect both financial variables to get significantly
positive when the capital stock term is omitted. Column e reports results for this changed
specification. To gain efficiency we additionally restricted the adjustment parameter to zero, as
estimates of columns a to d propose. The coefficient for group TE-2 indeed becomes significantly

positive. Results for group ME-2 do not change.

We conclude that the financial sector triggers short term growth effects. Most results do not change
when a dynamic structure is controlled for. Just results for group ME-2 of market economies prove

to be sensitive to changes in specification and estimation method.

8. Does financial sector structure matter?

Up to now we assumed that financial structure does not matter. As Total Financial Assets is the sum

of Bank Credit, Stock Market Capitalisation and Bonds Outstanding:

TFA, = BNK, + STK, + BND, (E11)
this assumption is equivalent to:
In(y,)=a™ 8, -BNK, +a’™ -8, - STK, +a”™" -8, , - BND, +
+o.+a) 5y - BNK, + o -6, -STK, +a™” -6, ,-BND, +  (E12)
+ ﬂ ' ln(k”)+ M+ &,
where the coefficients for financial segments are restricted:
a™ = =a/" =a,, ..., " =) =al"’ = q, (E 13)

, which is equivalent to:

BNK BND TK BND BNK TK
a™ —a =0, '™ —a™ =0, ™ —a’™ =0,... (E 14)

If financial structure does indeed matter, we would expect this restriction not to hold. A Wald test
based on both, mean centred level data (STAT-LSDV) and differenced data, clearly rejects the
hypothesis of parameter homogeneity (Table 11).
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In order to evaluate the difference of the growth impact of financial segments we calculate point

estimates of the normalised restrictions (E /4)"" and associated standard errors'®. If let’s say in

country group ME-1 the point estimate of (a K af TK) is significantly lower than zero, the stock

market has higher growth impact than the banking sector. Results for single restrictions are

presented in Table 11.

As one can see most level estimates (STAT-LSDV in column a) loose significance if estimated in
first differences (STAT-DIFF in column b). We take a conservative standpoint and consider just

those results to be meaningful that are not sensitive to the estimation method.

In ME-1 (Austria, Belgium, Ireland, Italy, Norway and Spain) we find no evidence of a difference
in the growth impact between the bank sector and stock markets. The bond market seems to have a
weaker impact than the stock market. A similar picture shows up in group ME-2 (Denmark,
Finland, France, Germany, Greece, Japan, Malta, Portugal, Turkey, United Kingdom and USA).
Bond markets have low growth impact. Stock markets, however, are superior to the bank sector. In
group ME-3 (Cyprus, Luxembourg, Netherlands, Spain, Switzerland) financial structure does not
matter. Let’s now turn to transition countries. In group TE-1 (Poland, Latvia and Lithuania) we find
some evidence that stock markets are far more important for growth than bond markets. No
difference is found between stock markets and the bank sector. In groups TE-2 (Croatia, Czech
Republic, Estonia, Slovenia and Slovakia) and TE-3 (Bulgaria, Hungary and Romania) no influence

of financial structure on growth can be traced."

We conclude that financial structure might play a more vital role in the finance-growth nexus than
hitherto assumed. The importance of financial structure differs between country groups.
Generalising statements on a growth-optimal financial architecture for all countries seem to be

misleading.

STK

' The point estimate of a normalised restriction (e.g. & IB VK = 0) equals the difference of the point estimates

of & IB MK and « IS ® , that have been received from the estimation of £ /2.

'8 The standard error of the difference of two coefficients (e.g. (ZIB VK and (ZIS ® ) equals
\/Var(alBNK )— 2. Cov(alBNK, a’™ )+ Var(alsTK)

' As we saw in section 5 some countries (Spain, Czech Republic and Slovakia) couldn’t clearly be assigned to one
country group. To see whether the decision met affects results we repeated the estimation with changed country groups
(Spain changes from ME-3 to ME-2, Czech Republic changes from TE-2 to TE-3 and Slovakia changes from TE-2 to
TE-1). The Wald test still clearly rejects the hypothesis of parameter homogeneity. Results for the difference in the
growth impact of single financial sector segments, however, differ slightly for country group TE-2: Bond markets seem
to have a stronger growth impact than stock markets and the banking sector. For TE-3 some signs come up that the
stock market is of special importance. This slight instability of results does not affect the basic conclusion of this
section. The homogeneity of the growth impact of single financial sector segments is still clearly rejected. More
research, however, is needed to clarify the growth impact of different financial segments in different countries.
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TABLE 11: TEST OF PARAMETER RESTRICTION OF FINANCIAL SCECTOR SEGMENTS

fa) )
STAT-LEDWV STAT-DIFF
Test of all restrictions
Wald test (chu-squared statistics) 128,888 +b 33,164 w**
{12) {12}
Obszervations 330 297
Test of single restrictions (normalised)
MARKET ECOMOMIES
GROUP ME-1
Barls Credit - Bonds Outstanding D120 ** 0.034
{0031 {0.055)
Btock Market Capitalisation - Bonds Outstanding D117 ++¥ 0.039 +*
{0.23¢) .017)
Barlk Credit - Btock Market Capitalization 0003 -0.005
(0.040) {0.053)
GROUP ME-2
Barlk Credit - Bonds Outstanding -0.033 0.038 *
0.020) 2.020)
Btock Market Capitalisation - Bonds Outstanding 0055 *k 0.068 ***
0.017) 0.020)
Bards Credit - Btock Market Capitalisation -(.088 -0.031 ***
{0.014) 0.011)
GROUP ME-3
Bank Credit - Bonds Outstanding 0.045 0.045
0.034) {0.036)
Stock Market Capitalisation - Bonds Cutstanding -Gol 0.013
{0.010) 0.016)
Bards Credit - Btock Market Capitalization n.ose * -0.032
0.032) 2.033)
TRAMEITION ECONOMIES
OGROUP TE-1
Bank Credit - Bonds Outstanding 0.0%0 0.638
0.312) 10.476)
Stock Market Capitalisation - Bonds Outstanding DesT * 0754 *
{0.230) {0.300)
Barlk Credit - Btock Market Capitalization -0.5ET ** -0.117
0.223) 2.521)
GROUP TE-2
Bards Credit - Bonds Outstanding -0.150 0.028
{0.047) 2.107
Btock Market Capitalisation - Bonds Outstanding -0.188 #* -0.041
0.091) 2.217)
Barlk Credit - Btock Market Capitalisation 0.002 0.068
0.067) {0.08¢)
GROUP TE-3
Barlk Credit - Bonds Cutstanding -0.081 -0.026
(0.167) {0.421)
Stock Market Capitalisation - Bonds Cutstanding 0315 ** 0.217
(0.128) f0.151)
Barde Credit - Stock Market Capitalization -0.356 -0.244
{.081) {0.331)

HOTES: Bignificance codes: **+*% =001, ** =005, *=0.1. Heteroske dasticity robust standard errors in patintheses under point estimates. Degrees of freedom in parintheses under Wald test statisticst
Total Financial Assets = sum of Bank Credit, Stock Market Capitalisation and Bonds Outstanding, Output = real GDP per employee ; Capital Stock = real capital stock per employes. STAT-LEDV - Static

least square dummy variable 2-step estimator based onmean centred wariables . STAT-DIFF - Static 2-step estimator in frist differences. Models are estimated using EViews 4.1

COUNTRY GROUFPS:
Market Econormdes
Group ME-1: Austria, Belgivm, Ireland, Italy, Honeay, Sweden

Group ME-2: Denmark, Finland, France, Germarny, Greece, Japan, Malta, Portugal, Turkey, United Kingdom, TS24

Group ME-3: Cyprus, Luxembourg Hetherlands, Spain, Switzerland
Transition Economies:

Group TE-1: Latwia, Lithuania, Poland

Group TE-Z: Croatia, Czeck Republic, Estonda, Slovakia, Slovenda

Group TE-3: Bulgatia, Hungary, Romanda
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9. Conclusion

Building on previous empirical literature, this paper explicitly analyses 4 questions: (1) Is the nexus
between overall financial sector development and growth the same across market economies and
transition countries? (2) How strong is the nexus in market economies and transition countries and
what transmission channel does it work through? (3) Does the financial sector induce long run or
short run growth effects? (4) Does financial structure matter, i.e. do different financial segments as

the bank sector, stock markets or bond markets affect growth differently?

Based on an growth accounting framework and applying a wide range of static and dynamic panel
estimation methods, we find that the development of the financial sector exerts positive and
exogenous growth effects. The strength of this impact, however, is not the same across countries.
Whereas the financial sector induces weak growth impulses in the case of market economies, the
finance—growth link proves to be pretty strong in the majority of transition countries. The main
growth impact runs via the productivity channel. In contrast to existing literature, we find that the
financial sector development is triggering short run growth effects rather than spurring long term
growth. Financial structure seems to play a more important role than hitherto assumed. Different
financial sector segments have different growth impact in different country groups. Statements on
the growth-optimal configuration of financial structure, that ignore country differences, might lead

to policy measures that do not use the full growth potential of the financial sector.

Evidence found in this paper provides valuable input for policy makers and other relevant
institutions to set right policy priorities and to promote growth. With regard to new EU members
and EU accession countries this may be of special relevance for speeding up real convergence to the

EU level.
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10. Appendix

10.1. Variables and Sources

Definition and sources of data used are briefly summarised in this subsection. Principally, data are
collected in national currencies. All data are deflated using the GDP-deflator and then converted to
US Dollar using 1995 average exchange rates. For more detailed information see Blum et al.

(2002).

1. Bank Credit: value of credits of banking institutions on all residents divided by real GDP. In the
case of transition economies data were cleared from bad loans (Source: International Financial

Statistics of the IMF, Bad Loan Statistics from the EBRD Transition report)

2. Stock Market Capitalisation — value of listed domestic stocks on domestic exchanges divided by
real GDP (Source: for most countries Federation of International Stock exchanges; for Switzerland,
Greece and Portugal World Bank Financial Structure Database; additional data of national stock

exchanges are used for Germany, Great Britain, Slovakia, Estonia, Hungary, Romania)

3. Bonds Outstanding —value of outstanding amounts of debt securities divided by real GDP
(Source: Bank for International Settlement/Securities Statistics; for Accession Countries other than
Poland, Hungary, Czech Republic data are just available for the size of public bond markets; as it
seems that total bond market size is almost identical with public bond market size in these

countries, we use data on public bond markets to proxy total market size)

4. Total Financial Assets — sum of Bank Credit, Stock Market Capitalisation and Bonds
Outstanding (Source: see sources for Bank Credit, Stock Market Capitalisation and Bonds

Outstanding)

5. Output per Employee— log of real gross domestic product divided by the number of employees
(Source: Primarily International Financial Statistics of the IMF; if necessary time series were
completed with data from the OECD Historical Statistics and OECD National Accounts of OECD

Countries)

6. Capital Stock per Employee — log of real physical capital stock divided by the number of
employees; time series on physical capital stock (K) were calculated by using perpetual inventory

methods:

K, =K

t t

L-(=a)+1

t
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whereby I denotes gross fixed capital formation and d represent the constant rate of depreciation
that 1s assumed to be 0.07; the initial capital stock values (Ky) were calculated following Easterly

and Levine (2001) by

K, _ (ry

Y, _ig}?+di’

where (1/Y)? represents averaged investment rates over a ten year period and fedt ? denotes output
growth averaged over a ten year period. As in Transition countries data are just available for some
year we use for calculations the longest period available for each country. (Source: real gross fixed
capital formation data mainly from OECD Historical Statistics and National Accounts of OECD
Countries, for transition economies from Economic Commission of Europe 2000 and International

Financial Statistics of the IMF)

7. Employment —number of employed persons (Source: OECD Quarterly Labour Force Statistics,
OECD Main Economic Indicators and ECE Economic Survey of Europe)
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10.2. Summary Statistics

Table 12 presents summary statistics for financial development variables (Bank Credit, Stock

Market Capitalisation, Bonds Outstanding and Total Financial Assets):

TABLE 12: SUMMARY STATISTICS (INDICATORS AVERAGED OVER THE WHOLE SAMPLE PERIOD)

Wariable Mean Median Mlinittoam Tl acitroam Standard Deviation

BANK CREDIT (% of GDP)

Market Economies 129% 127% 43% 315% 57%

Transition Econotnies 33% 38% 14% 53% 14%

A1l Countries 7% 101% 14%4 315% 66%
STOCKE MARKET CAPITALISATION (% of GDF)

Market Economies 114%% Q2% 16%4 32084 T2%

Transition Econotnies 14% 15% 1% 36% 11%

A1l Countries 81% T0% 1% 320% TE%
BONDS OUTSTANDING (% of GDP)

Market Economies 126%% 113% 27% 365%% 0%

Transition Econotnies 24% 20%% 4%% 58% 18%

A1l Countries 1% TE%% 494 365% T5%
TOTAL FINANCIAL ASSETS (% of GDP)

Market Economies 363% 326% 142% 621% 126%

Transition Econotnies 71% 69% 26% 136% 32%

A1l Countries 266% 295% 26% 621% 174%
Observations:

Market Econommies 22

Transition Econotnies 11

All Countries 33

MOTES: Bank Credit =value of credits of banking institutions on all residents devided by GDF; Stock Market Capitalisation = walue of listed domestic stocks on domestic exchanges divided by
DF; Bonds Outstanding = walue of outstanding debt securities divided by GDP; Total Financial Assets = sum of Bank Credit, Stock hMarket Capitalisation and Bonds Outstanding; data are
converted to U3 Dollars using 1995 average exchange rates.
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10.3. Single country estimates

TABLE 13: SINGLE COUNTRY ESTIMATES OF THE FINANCE-GROWTH NEXUS

Countey Estimate for Coutitey Estimate for
Total Financial Assets Total Financial Assets
MARKET ECONOMIES TEANSITION ECONOMIES
Norway 0.369 **+* Poland Rl S
0.005) 0.216)
Belgium 0,257 **+* Latvia 1.056 ##*
0.058) 0.077)
Austria 0,217 ekt Lithuania 0,907 ke
0.027) {0.205)
Ireland 0,213 #kk Blovakia 0.850 *
0.012) {0.332)
Ttaly 0.2071 *** Estonia 0.570 ***
0.013) {0.175)
Sweden 0.192 Croatia 0,492 &
©.024) {0.033)
Portugal 0,135 *** Bulgaria S0.075 ek
©.018) 0.027)
Turkey 0,133 +++ Hungary -0.195
0.034) {0.004)
Denmark 0.125 *** Romania -0.206
0.021) {0.240)
United Kingdom 0.111 ***
0.011)
Malta 0106 ***
0.018)
Germany 0.099 **+
0.008)
France 0.097 ek
{0.008)
Finland 0.095 H#kk
0.025)
Greece 0,097 ek
10.030)
TEA 0,090 #**
{0.003)
Japan 0.087 **+
0.013)
Spain 0.044
©.033)
Cyprus 0.039 **
©.017)
Luzermbourg 0.033 *++
0.013)
Switzerland 0.028 ***
0.003)
Netherlands 0.024 *+++
0.002)

NOTES: Bignificance codes: *** =001, ** =005, *=0.1. Dependent variable is Output (= real GOF per employee); Total Financial Assets = sum of Bank Credit, Stock Market Capitalisation and Bonds
Ctstanding, Cutput ; Heteroskedasticity robust standard errors in parintheses; Estimation with WL, Cross section weights are based on country specific standard errors. 330 Observations included.

Modelis estimated using EViews 4.1
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10.4. Dynamic estimation results (base equation in levels)

We estimate £ 9 in levels using all four proposed estimation procedures. As in other specifications
we instrument financial sector variables with its lagged values to avoid endogeneity problems.
Table 14 presents estimation results. Let’s first focus on the estimation of the adjustment parameter.
With a value of 0.48 the adjustment coefficient DYN-LSDV estimates (column «) points to a half-
life of the effect of around one year. As noted earlier, the adjustment coefficient can be expected to
be biased downward. Results of the Anderson and Hsiao estimator (AH-LEV) in column b and the
Arellano and Bond estimator (GMM-DIFF) in column ¢ are puzzling. The value of the adjustment
coefficient is far below the DYN-LSDV estimate, in the case of the AH-LEV even insignificant. A
closer look at the test statistics reveal that negative first order serial correlation is absent in
differenced residuals. Estimates are inconsistent. Test statistics of Blundell and Bond (1998)
estimates (GMM-SYS in column d) inspire confidence. The Sargan test does not reject the
hypothesis of validity of instruments. Differenced residuals show negative first order serial

correlation and no significant second order correlation. The value of (1 —9) is not significantly

different from unity (probability 26%). This indicates that the dependent variable follows an

integrated process. Results for structural coefficients are hard to interpret.
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TABLE 14: ESTIMATION RESULTS ON THE DYNAMICS OF THE FINANCE GROWTH NEXUS (EQUATION IN LEVELS)

Dependent variable: In (CUTPUT)

ta) (&) e} (e
Independent variables DYN-L3DV AH-LEV GL-DIFF GL-ETE
TOTAL FINANCIAL ARSETS MARKET ECONOMIES
Group ME-1 0.102 #d* 0,123 *** 0.135 #dk 0.000
0.027) {0.046) (0.040) 0.003)
Group ME-2 0.02g #* -0.00 0.00g -0.001
{0.011) 0.021) (0.013) 0.002)
Group ME-3 0.012 *#* 0.013 * 0.015 ##* -0.003 *
(2.003) {0.007) (0.005) {0.002)
TOTAL FINANCIAL ARSETS TEANSITION ECONOMIES
Group TE-1 0.397 Hdk 0.251 0.32% * 0,103 =k
(0.120) {0.213) (0.1 72) 0.018)
Group TE-2 0.092 * -0.043 -0.028 0015
0.049 0.068) 0.051) 0.009)
Group TE-3 0.199 -0.497 -0.384 0.011
{0.228) f1.241) (1.067) 0.011)
In (CAPITAT STOCED) 0,160 #* 0,475 Hkk 0,457 #dk -0.021
0.051) 0.071) (0.000) 0.035)
In (CUTPUT (-1} 0.484 *¥* 0.247 * 0.204 * 1.024 ***
{.135) {0.136) {0.115) 0.038)
Observations 264 231 231 264
Wald test for jeint significance (chi-zquared statistics) 2 113E+Q4 ** 6.681E+02 *** 1.144E+03 #+* 4. 939E+03 Ak
{8} f8) t8) {8
ARy test [N(0,17] 0.929 -1.079 1.074 3,123 #k*
AR(2) test [M(0,1)] 2725 ke 0.138 0.387 -0.530
Bargan test (chi-squared statistics) 5.279 11760 * 20150 25.330
{5 () (14} {23

NOTES: Bignificance codes: *** =001, ** = 0.05; *=0.1. Heteroske dasticity robust standard etrors in parintheses under point estimates. Degrees of freedom in patintheses under Wald and Sargan test statisticst . Total Financial Assets = sum of Bank Credit, Stock Market Capitalisation and Bonds Outstanding, Output =
real GDP per employee | Capital Stock = real capital stock per employee. DVH-LEDV - Dynamic least square dumirgy wariable estimator hased on mean centred vatigbles, AH-LEV - Anderson-Hsiao (1981) estimator in first differences using level instnaments, GMM-DIFF - First differences GMM estimator by Arellano and
Bond (1991, GRLIM-3V3 - Bystem GMM  estimator in first differences and levels by Blundell and Bond (1998). As Arellano and Bond recommend point estimates and inference ate based on 1-step estimates in dynamic models. The Wald test, Jargan test and AR testis based on 2-step eectitnates 10 ensure robustness
against cross-section heteroske dasticity. Two lags of financial sector variables are used as instruments. Models are estimated using DPD 1.21 for Ox3.20

COUNTEY GROUPE:

MMarket Economies:
Group TE-1: Austria, Belgium, Ireland, Ttaly, Noreray, Sweden
CGroup TE-2: Denmatk, Finland, France, Getmany, Greece, Japan, Malta, Portugal, Turkey, United Kingdom, T34
Group TE-3: Cyprus, Luxembourg Hetherlands, Spain, Switzerland

Transition Econotmies
Ciroup TE-4: Latwia, Lithuania, Poland
Group TE-5: Croatia, Czeck Republic, Estonia, Slovakia, Slovenia
Group TE-6: Bulgaria, Hungary, Romania
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