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Abstract:

In this paper, we study the link between financial development and economic growth in 11 less
developed countries between the period 1990 and 2017. For this purpose, we use three methods to
estimate the relationship namely the pooled OLS method, the pooled OLS with nonparametric
covariance matrix estimators by Driscoll & Kraay (1998), and the FGLS estimators by Parks (1967).
The last two estimators provide robust estimation when errors are cross-sectionally dependent and/or
serially correlated. The results reveal that financial development is not a determining factor of economic
growth. Our results are robust for the second measure of financial development.
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INTRODUCTION:

The importance of the subject

Since Schumpeter (1911) highlighted the role of bank credit in financing innovation, the
topic of the relationship between finance and economic growth has received a great deal of
attention. Several academic works, including the theory of financial liberalization by McKinnon
(1973) other theories developed in the framework of endogenous growth models, have proven
that banks and financial markets play a prominent role in accelerating economic growth through
the mobilization and allocation of savings towards productive investments, reducing the costs
of market frictions (transaction costs and asymmetric information) ...etc.

However, due to the mixed results obtained by empirical studies, it seems difficult to
make a final decision on the real effect of financial development on economic growth. For
example, King & Levine (1993) and Levine & Zervos (1998) have confirmed that financial
development stimulates economic growth. Nevertheless, Favara (2003) and Naceur &
Ghazouani (2007) have found that the link between financial development and economic
growth is negative. Beck (2009) believes that these mixed results are due to the bias of the
coefficients of the financial development variables during estimation. This biased is due to
different reasons, among them measurement error, reverse causation and omitted variable.

The research problem

In our study, we attempt to examine the association between financial development and
long-term economic growth in underdeveloped countries. In fact, among the economic
characteristics of these countries is the low per capita income and hence the lack of economic
well-being of the population. Therefore, policy makers can focus on improving the activity of
financial intermediaries to boost economic growth as promised by financial development
theory. The main question is: Does financial development influence positively the long-run
economic growth in the underdeveloped countries?

Methodology

Our sample includes 11 less developed countries for the period 1990 to 2017. The number
of countries and the period of study are chosen according to the available data which allows us
to construct a balanced panel.

In this regard, we have specified two panel models. The first one includes the logarithm
of liquid liabilities to GDP as a measure of financial development. The second model contains
the alternative variable of financial development, i.e., the logarithm of deposit money bank
assets to central bank assets and deposit money bank assets. This latter is used to check the
robustness of the results.

In our empirical strategy, we have estimated the models under the assumption of a linear
functional relationship. Furthermore, we have performed tests that address cross-sectional
dependence in the error term when studying slopes heterogeneity and unit roots in order to pick
out suitable estimators. Then we have used three methods to estimate the models’ parameters
that is the pooled OLS method, the pooled OLS with nonparametric covariance matrix
estimators by Driscoll & Kraay (1998) and the FGLS estimators by Parks (1967). These two
last estimators provide robust estimation when errors are cross-sectionally dependent and/or
serially correlated. According to Pesaran (2015, p750) the cross-sectional dependence of errors
in panel models is the rule rather than the exception, and overlooking them might have
significant consequences on the estimation of the parameters.
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The variables used in this study as indices of financial development are (1) liquid
liabilities to GDP and (2) deposit bank assets to central bank assets and deposit bank assets. We
note that the second variable is used to check the robustness of results. According to Beck et al.
(2000) and King & Levine (1993) these two variables measure, respectively, two main functions
of financial system, that is the access to financial services (i.e., financial deepening) and risk
management and monitoring services. For the long-term economic growth, we have used annual
GDP growth. As control variables, we have employed those that economic theory has
recognized as having an effect on economic growth such as inflation, investment and foreign
direct investment.

The structuring of the article

In order to provide elements of a response to our central question, we divide the article as
follows: in section 1, we review the theoretical and some recent empirical studies on the link
between financial development and economic growth. Section 2 outlines our empirical strategy.
Section 3 is reserved for the discussion of the results. Finally, in Section 4, we present the
conclusions drawn from this research and guidelines for financial development policies.

1. Financial development and growth nexus: Transmission channels and empirical
findings.

This section presents some theoretical and recent empirical studies on the link between
financial development and economic growth. The theoretical studies highlight the channels
through which the effect of financial development is transmitted to economic growth. While
the empirical studies present the results regarding the estimation of the relationship between
financial development and growth in different samples and economic conditions.

The role of the financial system has long been widely recognized as a driver of economic
development. Schumpeter (1911), for example, emphasized that bank credit plays a critical
role in financing innovation in the production process set up by entrepreneurs. Gerschenkron
(1962) stressed that the banks have contributed eminently in the success of the industrial
revolution, in some European countries, by providing the necessary funds. However, some
theorists believe that the efficiency of the financial system in the economy depends on the
regulatory framework that governs the activity of financial intermediaries. Keynes (1936)
postulated that financial repression policy, through capping the nominal interest rate in such a
way as to reduce the real interest rate and liquidity preferences, push national income to its full-
employment equilibrium level. In contrast, McKinnon (1973) asserted that financial
liberalization policy by eliminating; interest-rate ceilings, directed credit program and reserve
requirements accelerate the rate of economic growth.

The role of the financial system (banks and stock markets) in the economic development
process has been further appreciated by endogenous growth models. In this respect, economists
have identified different financial channels that stimulate economic growth. The most important
of these channels are; (i) the mobilisation of savings and the provision of liquidity to
entrepreneurs (Bencivenga & Smith, 1991), (ii) controlling the risks associated with the lending
process (such as adverse selection) which leads to the availability of bank credit and the
avoidance of rationing (Boyd & Smith, 1992), (iii) risk diversification that allows investors to
acquire more productive advanced technologies (Saint-Paul, 1992), and (v) funding
specialization that promotes learning-by-doing which is a key factor for economic growth
(Cooley & Smith, 1998).
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Furthermore, Levine (1997) mentioned that financial institutions provide a range of
services that contribute to capital accumulation and technological innovation and therefore help
firms to create wealth. These services include; (i) channelling funds to productive investments,
screening and monitoring to control risks associated with information asymmetry and (iii)
facilitating the exchange of products and services. Arestis et al. (2015) agreed with Levine
(1997) on the positive effect of financial development on economic growth. They postulated
that financial development reaches economic growth through two channels; (i) capital
accumulation (through mobilisation and affection of savings) and (ii) total factor productivity
(via the main functions of financial intermediaries such as alleviation of market frictions,
corporate control and promotion of trade).

However, this causal effect, known as “the supply-leading hypothesis”, is not the only
one putted forward by economic theory. According to Robinson (1952) financial development
does not affect economic growth, but rather economic development stimulates financial
development due to increasing demand for financial services. This approach is called demand-
following hypothesis. Patrick (1966) proposed another postulate that is “the feedback
hypothesis”. He assumed that the causality between financial development and economic
growth is bidirectional. This means that financial development causes economic growth and
vice versa. Moreover, Patrick (1966) pointed out that financial development affects economic
growth in the early stages of economic development, whereas in the later stages it is economic
growth that leads to financial development.

On the econometric side, the supply-leading hypothesis is not entirely confirmed.
Previous research such as [King & Levine (1993), Levine & Zervos (1998) and Beck et al.
(2000)], and more recent ones such as [Beck et al. (2014), Kumar Naik & Padhi (2015),
Sehrawat & Giri (2016), and Yang (2019)] have proven that financial development (banks and
stock markets) increases economic growth. Nevertheless, other studies, including that of de
Gregorio & Guidotti (1995) (for the Latin American region), Favara (2003), Naceur &
Ghazouani (2007)(for MENA rerion) and Menyari (2019)(for West and Central Africa, East
Africa) have shown that financial development has a negative impact on economic growth

On the other hand, some surveys reveal that the positive effect of financial development
on economic growth is related to certain factors, including;

a. Information and communication technologies (ICT) diffusion. Sassi & Goaied (2013)
and Cheng et al. (2021) found that the effect of financial development on economic
growth is negative or, according to Das et al. (2018), is statistically insignificant. But
when ICT is considered in conjunction with financial development, they noticed that
the effect becomes significantly positive.

b. Economic and institutional background. Hamadi & Bassil (2015) and Xue (2020)
revealed respectively that in a context of financial instability (financial crisises) and
macroeconomic instablity (hight inflation) financial development affectes adversely
growth. Law et al. (2013)and Slesman et al. (2019) considered that a good policy
institution is a key factor for financial development to have a favorable impact on
economic growth. Huang & Lin (2009) and Hassan et al. (2011) asserted that the stage
of economic development is decisive in the finance-growth relationship, with the
influence being greater in low- and middle-income countries.
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c. Financial structure (market-based or bank-based). Aali-Bujari et al. (2017)
emphasized that stock markets development play a prominent role in improving
economic growth compared to the banking sector development. Wongpiyabovorn
(2016) and Durusu-Ciftci et al. (2017) have proven that the enhancement of economic
growth is dependent primarily on the expansion of the banking sector, and capital
markets have only a little impact. However, Sehrawat & Giri (2016), Guru & Yadav
(2019) and Botev et al. (2019) stressed that banking and stock market development
mutually support economic growth and there is no trade-off between these two
financial structures.

Recently, the new thinking on finance and economic growth argues that the link between
these two phenomena is non-linear. In other words, the relationship takes the form of an
"inverted U-curve". This means that beyond a certain threshold, the effect of financial
development on economic growth becomes negative. Arcand et al. (2015) called this fact by
"too much finance". This approach is supported by several econometric studies, including Law
& Singh (2014), Swamy & Dharani (2019). Ductor & Grechyna (2015) highlighted that too
much finance is due to an unbalanced growth between the expansion of financial sector (more
developed) and the real sector. Carré & L’Oillet (2018) cited some important factors responsible
for too much finance which are; financial structure, financial instability, allocation of talents
(brain drain) and threshold of some economic variables.

2. Empirical strategy

2.1 Data

This study aims at investigating the linkage between the development of financial sector
and the evolution of long-run economic growth in 11 underdeveloped countries during the
period 1990-2017. Depending on available data, the number of countries and the time period
are selected so as to construct a balanced panel. The sample comprises the following countries;
Burundi, Burkina Faso, Guinea-Bissau, Madagascar, Mali, Niger, Nepal, Sudan, Senegal, Togo
and Tanzania. All yearly data relating to this empirical study are compiled from the world bank
database.

Our measure of the long-term economic growth is the logarithm of the annual growth of
GDP which is often employed in econometric studies. Regarding the measurement of financial
development, we have chosen two indicators. The first one is the logarithm of the liquid
liabilities to GDP which equal "currency plus demand and interest-bearing liabilities of banks
and other financial intermediaries divided to GDP". According to Beck et al. (2000) and King
& Levine (1993), this indicator measures the financial depth, i.e., the overall size of the financial
intermediaries compared to the real sector. The second indicator of financial development
includes the logarithm of the deposit money bank assets to central bank assets and deposit
money bank assets. It equals "total claims of deposit banks on the domestic nonfinancial sector
to total claims of the central bank and deposit banks". According to Beck et al. (2000) and King
& Levine (1993) this indicator reflects the relative importance of primary banks to the central
bank and expresses some of the main financial intermediaries’ activities that are risk
management and monitoring services. For the control variables, we include some variables that,
according to economic theory, they affect economic growth. Therefore, we retain the inflation
rate, as measured by the logarithm of consumer price index, and domestic investment, measured
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by the logarithm of the share of gross fixed capital formation to GDP. These two variables
represent macroeconomic stability. We introduce also foreign direct investment, measured by
the logarithm of net inflows to GDP, as indicator of financial openness.

Table 1: Definition of variables

Lngr  The logarithm of annual GDP growth

LnLi  The logarithm of liquid liabilities to GDP

Lnba  The logarithm of deposit money bank assets to central bank assets and
deposit money bank assets

Lninf  The logarithm of consumer price index

Lninv = The logarithm of gross fixed capital formation to GDP

Lnfdi = The logarithm of net inflows to GDP

Table 2: Correlation Matrix

Variables Lngr LnLi Lnba Lninf Lninv Lnfdi
Lngr 1
LnLi 0.0385 1
Lnba 0.0231 0.7924*** 1
Lninf -0.0012 -0.3493*** 0.3102*** 1
Lninv 0.2194*** 0.2586*** 0.1369** -0.0198 1
Lnfdi 0.1079* -0.0717*** -0.0460 -0.0866 0.3865*** 1

*** and *** denote respectively statistical significance at the level of critical values 10%, 5% and 1%

From the correlation matrix of the variables (table 2), we see that the two variables of
financial development that is the logarithm of liquid liabilities to GDP (LnLi) and the logarithm
of deposit money bank assets to central bank assets and deposit money bank assets (Lnba) are
insignificantly correlated with the logarithm of annual GDP growth (Lngr). We remark, also,
that the logarithm of consumer price index (Lninf) is insignificantly correlated with the
logarithm of annual GDP growth (Lngr). The logarithm of gross fixed capital formation to
GDP (Lninv) is positively and significantly associated with the logarithm of annual GDP
growth (Lngr). The logarithm of foreign direct investment (Lnfdi) is also positively associated
with the logarithm of annual GDP growth (Lngr) but it is weaky significantly. As regards to
the correlation of the financial development variables with the control variables, although they
are almost all highly significant, the correlation coefficients are low (below 0.35). The same
goes for the correlation between the control variables among them. Therefore, we can employ
them in the same panel model without worrying about multicollinearity.

2.2 Methodology

We estimate the relationship between financial development and economic growth under
the assumption of a linear functional relationship. We specify two panel models. The first one
includes the logarithm of liquid liabilities to GDP as a measure of financial development. The
second model contains the alternative variable of financial development, i.e., the logarithm of
deposit money bank assets to central bank assets and deposit money bank assets. This latter is
used to check the robustness of the results.

Lngry = a; + aLnli; + a,Lninf;; + azLninv + agLnfdiy + u; - (panel 1)
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Lngry = B; + B1Lnba; + LyoLninf;; + BzLninv;, + L Lnfdi; + uy -+ (panel 2)

All these variables are defined previously in table 1. i and t refer, respectively, to country
and time period. a and S are parameters to be estimated and they express elasticities.

In order to pick out acceptable estimators, we carry out the following tests: the “CD-test”
of Pesaran (2015b) to check cross-sectional dependence for each variable (table 3). The “delta-
test” of Pesaran & Yamagata (2008) and its extension developed Bersvendsen & Ditzen (2021)
to verify the slope heterogeneity (table 4). These latter provide robust estimation when errors
are cross-sectionally dependent. And, finally, the “CIPS-test” of Pesaran (2007) which is a
second-generation test for studying unit roots when errors are cross-sectionally and/or serially
dependent (table 5).

Table 3: Testing for weak cross-sectional dependence (CD-test of Pesaran, 2015)

HO: errors are weakly cross-sectional dependent

Variables Lngr LnLi Lnba Lninf Lninv Lnfdi
CD-test  (39.118)***  (37.562)***  (38.846)*** = (38.623)*** (38.674)*** (38.527)***
*, ** and *** denote respectively statistical significance at the level of critical values 10%, 5% and 1%

Table 4: Testing for slope heterogeneity (delta-test)
HO: slope coefficients are homogenous

(Panel 1) (Panel 2)
Pesaran & Yamagata Bersvendsen & Ditzen Pesaran & Yamagata Bersvendsen & Ditzen
(2008) (2020) (2008) (2020)
Delta P-value Delta P-value Delta P-value Delta P-value
-0.029 0.977 0.842 0.400 0.751 0.453 0.091 0.927

adj. -0.033 0.974 adj. 0.979 0.327 adj. 0.847 0.397 adj. 0.106 0.916

Table 5: Testing for unit roots (CIPS-test of Pesran, 2007)
HO: homogeneous non-stationary

Variables none constant constant & trend
Lngr (-3.983)*** (-4.289)*** (-5.103 )***
LnLi (-2.330)*** (-2.415)** (-2.717)**
Lnba (-2.336)** (-1.847)** (-2.563)
Lninf (-3.491)*** (-3.542)*** (-3.602)***
Lninv (-1.856)** (-2.123) (-3.602)***
Lnfdi (-2.612)*** (-3.014)*** (-3.094)***

*, ** and *** denote respectively statistical significance at the level of critical values
10%, 5% and 1%

Table 6: Breusch and Pagan Lagrangian multiplier test for random effects
Test: Var(u)=0

(Panel 1) (Panel 2)
LR-test p-value LR-test p-value
0.04 0.4209 0.06 0.4064
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Table 7: Hausman test
Ho: difference in coefficients not systematic

(Panel 1) (Panel 2)
Chi-Sq statistic df p-value Chi-Sq statistic df p-value
2.29 4 0.6833 3.33 4 0.5049

3. Discussions of the results

The results in Table 3 indicate that all variables are strongly cross-sectionally dependent.
The results from table 4 and 5 reveal, respectively, that: slopes are homogenous and all variables
are broadly stationary at level. Therefore, we can use one of the conventional estimators of
panel models, namely Pooled OLS, random effect model (REM) or fixed effect model (FEM).

Nevertheless, in order to select the more consistent one, we carry out the LM-test for
random effects (Breusch & Pagan, 1980) and Hausman-test. The former test indicates that the
Pooled OLS estimators are more appropriate than REM (table 6). This means that there is no
country-specific effect and the intercept might be considered homogenous. Furthermore, the
Hausman-test (table 7) shows that the REM is suitable than FEM indicating that error term is
not correlated with the explanatory variables (explanatory variables are strictly exogenous).
Moreover, the F-test in the outcome of the FEM estimation is insignificant meaning that
individuals are homogenous. Accordingly, the Pooled OLS estimators look to be the most
suited.

After estimating the model's parameters with POLS method (panel 1 and 2), we conduct
diagnostic tests to check if the errors are spherical (i.e., homoscedastic and both serially and
cross-sectionally uncorrelated). We perform Wooldridge (2002) for serial correlation, Greene
(2003) for heteroscedasticity and LM-test (1980) for cross-sectional dependence. The tests
show that the errors are non-spherical, that is to say they are auto-correlated, heteroscedasticity
and cross-sectionally dependent.

Therefore, to obtain efficient coefficients, we apply the nonparametric covariance matrix
estimators proposed by Driscoll & Kraay (1998). This method is based on the adjustment of
standard errors of the coefficients and it can be used with pooled OLS estimators or fixed effect
(FE) estimators when the errors are correlated over time and between subjects.

Furthermore, we use Feasible Generalized Least Squares estimators (FGLS) by Parks
(1967) to check the robustness of the results. This method allows to estimate the model’s
parameters in the presence of first order autocorrelation within panels AR (1), contemporaneous
correlation and heteroscedasticity across panels.

Table 8 exhibits the linear estimation's outcomes for panel 1 and panel 2. As a reminder,
the second panel refers to the estimation of robustness by using an alternative measure of
financial development. The FGLS estimator was also employed for each panel to check the
robustness of the results.

The three estimators, for each model, yield broadly similar results for both the direction
of the relationship and the effect size. In panel 1, we observe that the logarithm of liquid
liabilities to GDP (Lnli) is not significantly associated with the logarithm of the annual growth
of GDP (Lngr) in both estimators Pooled OLS and Driscoll & Kraay (1998) standard errors.
But, the FGLS estimators show that the relationship is negative and statistically significant at
the level of 10%. Robustness estimation, in panel 2, reveal that the logarithm of deposit money
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bank assets to central bank assets and deposit money bank assets (Lnba) is not significantly
correlated with the logarithm of annual growth of GDP (Lngr) in all estimators.

Consequently, we conclude that financial development has no influence on economic
growth. This finding is consistent with some empirical studies such as Das et al. (2018) which
found that the relationship between financial development and economic growth is not
statistically significant. If we rely on the on the outcomes of FGLS estimator in panel regression
1, although the link is weakly statistically significant, we can say that financial development
and economic growth are negatively associated. This finding is also in accordance with many
empirical studies like those ofde Gregorio & Guidotti (1995), Ben Naceur & Ghazouani (2007)
and Menyari (2019).

As regards the control variables, the direction of the relationship between the inflation
rate (logarithm of consumer price index) and the long-term economic growth (logarithm of
annual GDP growth) ranges sometimes negative and sometimes positive, but it is statistically
insignificant in all estimators. This result is not surprising given that it is obtained by other
studies conducted in this same analytical framework [see Beck et al. (2000), Christopoulos &
Tsionas (2004) and Kumar Naik & Padhi (2015)]. In fact, the relationship between inflation
and economic growth needs to be studied carefully as it may have a specific structure form. For
example, Burdekin et al. (2004) point out that, in developing countries, inflation only starts to
affect, negatively and significantly, economic growth once it exceeds a specific threshold.
Similarly, Sarel (1996) argue that the negative effect of inflation on economic growth starts
above a certain threshold, otherwise, before this threshold inflation do not influence economic
growth, or it might have a slightly positive impact.

With regard to financial openness, the results show that its effect is not significant on
economic growth. Theoretically, financial openness, as measured by foreign direct investment
(FDI) inflows, is supposed to boost economic growth by facilitating the transfer of technology
and managerial skills, as well as increasing competitiveness in domestic market. However,
Hermes & Lensink (2003) argued that, to reap the benefits of FDI inflows in terms of economic
growth, the financial system needs to be highly developed. In contrast, Osei & Kim (2020) have
proven, in a recent study, that more financial development can hinder the favorable effect of
foreign direct investment on economic growth because of too much finance. Therefore, for our
study, the lack of effect between FDI and economic growth can be explained by insufficient
financial openness. Also, institutional underdevelopment can undermine the positive
relationship between FDI and economic growth (see Brahim & Rachdi, 2014).

The only variable that affects positively and significantly the long-run economic growth
domestic investment, as expected.
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Table 8 : Panel linear estimation
The estimation's outcomes (Panel 1) Results for robustness checks (Panel 2)

Dep variable Pooled Pooled FGLS Pooled Pooled FGLS

(Lngr) OLS OLS (with  estimators  OLS OLS (with  estimators
Driscoll- (Parks Driscoll- (Parks
Kraay model) Kraay model)
standard standard
errors) errors)

LnLi - 0.004 - 0.004 -0.013*

Lnba -0.001 -0.001 - 0.002

Lninf -0.00007  -0.00007  -0.002 0.001 0.001 0.001

Lninv 0.101***  0.101***  0.112*** 0.099***  0.099***  (0.104***

Lnfdi 0.014 0.014 0.004 0.016 0.016 0.015

C 3.20*** 3.20*** 3.22%** 3.19%** 3.19%** 3.19%**

Diagnostic

tests

Wooldridge- 11.3%** 14.67***

test (2002)

Greene-test 333.61***

(2003) 335.16***

LM-test 86.88*** 87.57***

Observations 308 308 308 308 308 308

(NXT)

R-squared 0.049 0.049 0.048 0.048

F-statistic 3.90*** 12.80*** 3.89*** 13.07***

Wald chi2 102.12%** 96.40***

*, ** and *** denote respectively statistical significance at the level of critical values 10%, 5% and
1%

4. Conclusion and policy implications

In this paper, we have investigated the association between financial development and
the long-term economic growth in 11 less developed countries during the period spanning from
1990 to 2017. We have estimated the parameters of our models under the assumption of a linear
functional relationship. In order to draw accurate conclusions, we controlled for the presence
of cross-sectional dependence in errors by using appropriate tests and estimators. This empirical
strategy avoids bias in the estimation of model parameters. We also performed a robustness
estimation using an alternative measure of financial development and an estimation technique.

Our findings reveal that, financial development does not stimulate economic growth in
the long run. These results are consistent with results obtained by Das et al (2018) but differ
from those of Christopoulos & Tsionas (2004) for the underdeveloped countries. These
differences may be due to the method used in estimating the models, the sample or the period
of study.

In light of our results and the previous studies presented in the literature review, we
propose the following guidelines for policy makers in underdeveloped countries to take
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advantage of the financial development. (i) the strengthen of the use of ICTs since it has been
shown that they underpin economic growth jointly with financial development. (i) Focus on
the development of their financial markets, since it has been proven that they promote economic
growth, either alone or in conjunction with banks. (iii) The improvement of economic
environment by realizing monetary stability (low inflation), liberalizing more financial sector
and enhancing institutional quality.
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