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Abstract
This study examines the link between bank lending and economic growth for European Union (EU-27) for the period
1990 to 2010. We apply a dynamic panel data (GMM-system estimator). This estimator permits to solve the
problems of serial correlation, heteroskedasticity and endogeneity for some explanatory variables. As the results show,
savings promotes growth. The inflation and bank credit have a negative impact on economic growth as previous studies.
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1. Introduction

In recent years, the financial development has become an important issue in the economics literature.
This paper tests the link between bank credit and economic growth. We examine this link for
European Union (EU-27). The period 1990-2010 was chosen on the basis of its providing a
sufficient number of observations. The methodology uses a panel data approach. The panel is
unbalanced due to the lack of information on some countries in all of the years analyzed. The
motivation of this article reports on analyzing the relationship between bank credit and economic
growth for the countries of the European Union (EU-27). The current economic and financial crisis
in the European Union shows that regional disparities are evident in the euro zone, particularly in
Portugal, Spain and Greece. The current crisis questioned the principles of economic convergence
(Rousseau and Wachtel, 2011). In this context, bank credit may slow investment activity and
consequently less growth.
In fact, the dominant literature refers that the domestic credit promotes economic growth (Aghion et
al. 2005; Rousseau and Wachtel 2002). The bank lending can promote the growth, but depends on
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the level of economic development. However, the real economy shows that household debt makes
decrease the growth.
Based on literature review, this article questions the dominant literature. We use the dynamic panel
(GMM-System) to solve the problems of autocorrelation and heterogeneity (Rousseau and Wachtel
2011). As an alternative technique we could have used the fixed effects as suggests Hansen (1999).
However, issues of endogeneity and serial correlation for some explanatory variables remain
unresolved (Blundell and Bond 1998, 2000, and Windmeijer 2005). This is the main reason why we
use the GMM-System. This issue will be explained in Section 3, when we report the econometric
model.
Aghion et al. (2005) show that coefficient of the initial GDP per capita reacts with financial
intermediation. The authors demonstrate that schooling, geography, health policy, politics, and
institutions do not affect the interaction between financial intermediation and initial per capita GDP.
Moreover, there is no independent effect on convergence in regressions. The study of Yilmazkuday
(2011) shows that thresholds of inflation, government size, trade openness, and per capita income
for the finance-growth nexus are investigated using five-year averages of standard variables for 84
countries from 1965 to 2004. The results suggest that high inflation crowds out positive effects of
financial depth on long-run growth. The study also identifies that the size of government and the
degree of openness may or may not have a positive effect on financial development, depending on
the level of economic development. The study of Rousseau and Wachtel (2011) shows that credit
growth can generate a weak banking system, being explained by financial crises. The authors use a
static (Pooled OLS, and fixed effects estimator) and dynamic panel data (GMM-System). Rousse and
Wachtel (2011: 279) refer that is better to use GMM-System; i.e dynamic panel data are more robust
than static panel data.
The results presented in this manuscript are generally consistent with the expectations of financial
development studies. Our results show that credit boom can weaken the banking system. The
remainder of the paper is organized as follows: Section 2 presents the theoretical background;
Section 3 presents the econometric model used in this study. Section 4 displays the empirical results;
and the final section provides the conclusions.

2. Literature review

In this section we present a survey of the theoretical models of economic growth and their
relationship with financial development. The literature (Goldsmith, 1969; McKinnon, 1973; Levin et
al. 2005) shows that financial system promotes the economic growth. The financial instruments as is
domestic credit provided by banking sector, the liquid liabilities of the system in the economy, are
correlated with gross to domestic savings, and openness trade. According to growth endogenous
models these proxies are explanatory variables of economic growth. Levine et al. (2000) consider
that there is a correlation between financial system and economic growth. Hassan et al. (2011)
demonstrates that there are arguments to consider a causal direction within financial institutions and
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economic growth, i.e these proxies reinforce between them. Khan (2001) found causality between
financial institutional and economic growth. There is some robust evidence that international trade is
positively correlated with economic growth (Grossman and Helpman 1991, Rebelo 1991, Leitão,
2010, and Hassan et al. 2011). However some authors as in Lai et al. (2006), and Onaran and
Stockhammer (2008) found a negative association between openness trade and growth.
According to the literature the financial market is positively correlated with financial services, and
this promotes the economic growth. La Porta et al. (1998), Levine et al. (2000), Leitão (2010), Hassan
et al. (2011) defend this idea. There is no consensus in domestic credit that this proxy promotes
economic growth. Leitão (2010) finds a positive correlation between domestic credit and growth.
The author examines the link between financial development and economic growth for European
Union Countries and BRIC (Brazil, Russia, India and China) for the period 1980 to 2006. Levine et
al. (2000) applied a dynamic panel data. The author concludes that financial market promotes the
economic growth. Hassan et al. (2011) and Levine (1997) defend and find a negative impact of credit
in economic growth. In fact domestic credit discourages the investment and savings. In this way we
can consider a negative correlation within credit and growth.
The empirical studies (Padovano and Galli, 2002, Koch et al., 2005, Lee and Gordon, 2005)
demonstrate that a higher taxes system cause a decrease on economic growth. On the other hand
fiscal policy can be understood as an indicator control or adjusted to the government spending and
the inflation.

3. Econometric model

The dependent variable is the real GDP per capita of European Countries for the period 1990 and
2010. The data are taken from World Development Indicators, the World Bank. In the appendix can
be observed the panel data-line plot of economic growth. This research uses a panel data. The static
panel data have some problems in serial correlation, heteroskedasticity and endogeneity of some
explanatory variables. The estimator GMM-system (GMM-SYS) permits the researchers to solve the
problems of serial correlation, heteroskedasticity and endogeneity for some explanatory variables.
These econometric problems were resolved by Arellano and Bond (1991), Arellano and Bover (1995)
and Blundell and Bond (1998, 2000), who developed the first differenced GMM (GMM-DIF)
estimator and the GMM system (GMM-SYS) estimator. The GMM-SYS estimator is a system
containing both first differenced and levels equations. The GMM- SYS estimator is an alternative to
the standard first differenced GMM estimator. To estimate the dynamic model, we applied the
methodology of Blundell and Bond (1998, 2000), and Windmeijer (2005) to small sample correction
to correct the standard errors of Blundell and Bond (1998, 2000). The GMM system estimator that
we report was computed using STATA. The GMM- system estimator is consistent if there is no
second order serial correlation in the residuals (m2 statistics). The dynamic panel data model is valid
if the estimator is consistent and the instruments are valid.
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3.1. Explanatory variables and testing of hypothesis
Based on the literature, we formulate the following hypothesis:
Hypothesis 1: The international trade promotes economic growth.
The international trade is measured by:

Tradeit  X i  M i ,

(1)

where Xi represents the annual exports of each trade partner at time t and Mi, represents the annual
imports. The data for trade were collected from World Bank. We expected a positive sign for this
proxy. It should be noted that the previous studies (Grossman and Helpman 1991, Rebelo 1991)
found a positive relationship between openness trade and growth.
Hypothesis 2: The domestic credit promotes the economic growth.
Hypothesis 2 a: The domestic credit discourages the economic growth
Rousseau and Wachtel (2002) defend the idea that domestic credit can have different
interpretations. The first idea is financial system has a positive impact on economic growth. However
a credit boom can weaken the banking system and an increase inflationary pressure. Shaw (1973),
Hassan et al. (2011), and Rousseau and Wachtel (2011) provide theoretical and empirical supports for
this hypothesis. Credit - Domestic credit provided by the banking sector, which includes all credit to
various sectors on a gross basis, with the exception of credit to the central government. Bank Domestic credit provided by the banking sector, which covers claims on private non-financial
corporations, households, and non-profit institutions. The data of bank credit were collected by
World Bank.
Hypothesis 3: There is a positive correlation between savings and investment.
Pagano, (1993), and Hassan et al. (2011) consider that savings promote economic growth.
Hypothesis 4: The growth is negatively correlated with inflation.
Inf - is inflation, i.e, measured by the consumer price index reflects the annual percentage change in
the cost to the average consumer of acquiring a basket of goods and services that may be fixed or
changed at specified intervals, such as yearly. Rousseau and Watchel (2002) discuss various
arguments for the correlation between inflation and growth, i.e how the finance-growth nexus is
affected by inferior rates. The authors concluded that the level of financial depth varies inversely
with inflation in low-inflation environments and that disinflation is associated with a positive effect
of financial depth on growth. The studies of Gillman and Kejak( 2005), and Fountas et al. (2006)
found a negative effect on growth. The data was collected by World Bank.
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3.2. Model specification
Growthit  β0  β1 X it  δt  ηi  ε it ,

(2)

where Growthit is real GDP per capita, and X is a set of explanatory variables. All variables are in
the logarithm form;  i is the unobserved time-invariant specific effects; t captures a common
deterministic trend;  it is a random disturbance assumed to be normal, and identically distributed
with E (  it )=0; Var (  it ) =  2  0 .
The model can be rewritten in the following dynamic representation:

Growthit  Growthit 1  β0  β1 X it  ρβ1 X it 1  δt  ηi  ε it ,

(3)

where Growthit is real GDP per capita, X is a set of explanatory variables. All variables are in
the logarithm form.

4. Empirical results

The correlations and descriptive statistics for panel data is presented in the following tables. Table 1
and Table 2 show the correlations and summary statistics for each variable. The static panel (fixed
effects and random effects) could be observed in appendix.
Table 1 - Correlations between variables

Variables
LnGrowth
LnCredit
LnBank
LnTrade
LnSavings
LnINF

LnGrowth
1.00
-0.25
-0.33
-0.17
-0.06
0.07

LnCredit

LnBank

LnTrade LnSavings LnINF

1.00
0.95
0.50
0.12
-0.49

1.00
0.49
0.13
-0.43

1.00
0.192
-0.49

1.00
-0.18

1.00

Source: Own elaboration

Table 2 shows that LnGrowth, LnINF and LnTrade appear to have only little differences between
means and standard deviation. The same is valid to LnCredit, LnBank and LnSavings.
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Table 2 - Summary statistics

Variables
LnGrowth
LnCredit
LnBank
LnTrade
LnSavings
LnINF

Mean
0.47
1.83
1.91
0.96
1.29
0.56

Std. Dev.
0.36
0.32
0.28
0.85
0.13
0.51

Min
-1.99
0.855
1.045
-3.47
0.66
-1.05

Max
1.08
2.45
2.49
2.56
1.70
3.02

Source: Own elaboration

Before estimating the regression model, we have conducted a test for unit root of the variable. Table
3 presents the results of panel unit root (ADF- Fischer Chi square). The most important variables
such as economic growth (LnGrowth), LnCredit (domestic credit provided by the banking sector,
which includes all credit to various sectors on a gross basis, with the exception of credit to the
central government), domestic credit which includes private non-financial corporations, households,
and non-profit institutions (LnBank), savings (LnSavings), and inflation (LnINF) do not unit roots,
i.e, are stationary with individual effects and individual specifications.
Table 3 - Panel unit roots: ADF based on augmented Dickey-Fuller tests
ADF- Fischer Chi square

LnGrowth
LnCredit
LnBank
LnTrade
LnSavings
LnINF

Statistic
195.98
92.57
72.80
60.93
92.80
148.27

p-value
0.00
0.00
0.05
0.24
0.00
0.00

Source: Own elaboration

Table 4 reports model 1 using GMM-System. Four explanatory variables are statistically significant
(LnGrowtht-1, LnCredit, LnSavings, and LnINF). The model presents consistent estimates, with no
serial correlation (m2 statistics). The specification Sargan test shows that there are no problems with
the validity of instruments used.
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Table 4 - GMM-System Estimator: Model [1]

Variables
LnGrowtht-1
LnCredit
LnTrade
LnSavings
LnINF
C
N
Arellano and Bond test Ar2
Sargan test

Coefficient
0.22 (2.06)**
-0.44 (-2.79)***
0.03 (0.79)
0.82 (2.09)**
-0.12 (-1.69)*
0.11 (0.28)
317
0.72
1.00

Expected Signs
(+)
(-)
(+)
(+)
(-)

Source: Own elaboration
The null hypothesis that each coefficient is equal to zero is tested using one-step robust standard error. T-statistics
(heteroskedasticity corrected) are in round brackets. P values are in square brackets; ***/**-statistically significant at the
1, and 5 percent level. Ar(2): is tests for second-order serial correlation in the first-differenced residuals, asymptotically
distributed as N(0,1) under the null hypothesis of no serial correlation (based on the efficient two-step GMM
estimator).The Sargan test addresses the over identifying restrictions, asymptotically distributed X2 under the null of the
instruments’ validity (with the two-step estimator).

As expected for the Lagged dependent variable (LogGrowth t−1) the result presents a positive sign,
showing the economic growth have a significant impact on long-term effects. The coefficient of
domestic credit (LnCredit) is negatively correlated with growth. We can infer that domestic credit
and growth depend on financial climate. Our result shows that credit growth can generate a weak
banking system, being explained by financial crises. As we expected the variable of savings
(LnSavings) finds a positive impact on growth. This result is according to previous studies (Pagano,
1993, and Hassan et al. 2011). The coefficient of inflation (LnINF) finds a negative sign. Gillman and
Nakov (2004) found a negative impact for Hungary and Poland. Our result show that level of
financial depth varies inversely with inflation in low-inflation environments.
The model 2 is reported in table 5. The model presents consistent estimates, with no serial
correlation (m2 statistics). The specification Sargan test shows that there are no problems with the
validity of instruments used. The Lagged dependent variable (LogGrowth t−1) presents a positive sign,
showing the economic growth have a significant impact on long-term effects. The model presents
four explanatory variables with statistically significant (LnGrowtht-1,Lnbank, Lnsavings, and LnINF).
The results are according to the literature. The coefficient of domestic credit provided by the
banking sector, which covers claims on private non-financial corporations (LnBank) is in line that
credit growth, can generate a weak banking system, being explained by financial crises.
The coefficients of savings (LnSavings) and inflation (LnINF) are according to previous studies
(Pagano, 1993; Hassan et al. ,2011, and Rousseau and Watchel ,2002). So we can infer that there is a
positive correlation between savings and investment. Moreover, the level of financial depth varies
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inversely with inflation in low inflation and deflation which is associated with a positive effect on the
growth financial depth.
Table 5 - GMM-System Estimator : Model [2]

Variables
LnGrowtht-1
LnBank
LnTrade
LnSavings
LnINF
C
N
Arellano and Bond test Ar2
Sargan test

Coefficient
0.22 (2.12)**
-0.52 (-2.59)**
0.03 (0.57)
0.84 (2.09)**
-0.13 (-1.77)*
0.29 (0.79)
317
0.84
1.00

Expected Signs
(+)
(-)
(+)
(+)
(-)

Source: Own elaboration
The null hypothesis that each coefficient is equal to zero is tested using one-step robust standard error. T-statistics
(heteroskedasticity corrected) are in round brackets. P values are in square brackets; **/*-statistically significant at the 1,
and 10 percent level. Ar(2): is tests for second-order serial correlation in the first-differenced residuals, asymptotically
distributed as N(0,1) under the null hypothesis of no serial correlation (based on the efficient two-step GMM
estimator).The Sargan test addresses the over identifying restrictions, asymptotically distributed X2 under the null of the
instruments’ validity (with the two-step estimator).

5. Conclusions

This paper analyses the link between economic growth and bank credit. It was introduced
explanatory variables as domestic credit, savings, bilateral trade and inflation to evaluate this issue.
The results indicate that the endogenous models have a greater potential to explain economic
growth. The relationship between economic growth and bank credit was presented with GMMsystem estimator. Our findings suggest that the economic growth is a dynamic process. The study
confirms that savings promotes the growth. The inflation and domestic credit are negatively
correlated with economic growth.
According to econometric results we can infer that bank lending discourages the economic growth.
This is not the dominant hypothesis. However this alternative hypothesis is also predicted in the
literature (Shaw 1973; Hassan et al., 2011, and Rousseau and Wachtel 2011). The results show that
credit growth can generate a weak banking system, being explained by financial crises. Our result is
in line with Rousseau and Wacthel (2002), i.e a credit boom can weaken the banking system and an
increase inflationary pressure. Indeed, the euro zone presently presents a financial crisis, with a
special emphasis to Portugal, Spain and Greece, showing regional imbalances between euro zone
countries.
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In terms of economic policy recommendations, the results shows that credit growth may lead to
weakness of the banking system, which is in line with the present situation of the European
economy. It will be necessary an adjustment in macroeconomic policies. This evidence can serve as a
lesson for the new EU countries, which still not belong to the euro zone.
The higher level of inflation reflects macroeconomic problems. As in Rousseau and Wachtel (2002)
we can concluded that finance-growth nexus is affected by inferior rates. The level of financial depth
varies inversely with inflation in low-inflation environments. The savings is essentially for the
macroeconomics stability.
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Appendix
Table 6 - Fixed Effects and Random Effects: Model [1]
Variables
LnCredit
LnTrade
LnSavings
LnINF
C
N
Adj. R2

Fixed Effects
-0.31 (-3.18)***
0.09 (2.61)***
0.51 (2.16)**
-0.14 (-2.36)**
0.32 (0.89)
398
0.64

Random Effects
-0.33 (-3.92)***
0.03 (1.05)
0.22 (1.06)
-0.12 (-2.19)**
0.83 (2.66)***
398
0.30

Expected Signs
(-)
(+)
(+)
(-)

Hausman test H0: RE VS FE
Asymptotic test statistics
Chi-square ( 4)= 18.98 P-value=0.00
F (26,37 )= P-value=0.00
Source: Own elaboration.
P values are in square brackets; ***/**-statistically significant at the 1, and 5 percent level.
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Table 7 - Fixed Effects and Random Effects: Model [2]
Variables

Fixed Effects

Random Effects

Expected Signs

LnBank
LnTrade
LnSavings
LnINF
C
N
Adj. R2

-0.36 (-3.16)***
0.07 (2.22)**
0.54 (2.33)**
-0.12 (-2.18)**
0.42 (1.10)
398
0.60

-0.45 (-4.87)***
0.02 (0.88)
0.23 (1.16)
-0.11 (-2.08)**
1.06 (3.41)***
398
0.22

(-)
(+)
(+)
(-)

Hausman test H0: RE VS FE
Asymptotic test statistics
Chi-square ( 3)= 16.06 P-value=0.00
F (26,38 )= P-value=0.00
Source: Own elaboration.
P values are in square brackets; ***/**-statistically significant at the 1, and 5 percent level.

Figure 1: Panel data line plot: Economic growth
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